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To

His Excellency John Campbell, Earl of Aberdeen, Lord Lieutenant 
General and General Governor of Ireland.

May it please Your Excellency,

I am directed by the Vice-President to submit to Your 
Excellency the Report on the Sea and Inland Fisheries of Ireland 
for the year 1901, Part II., Scientific Investigations.

I have the honour to remain,

Your Excellency’s faithful Servant,

T. P. GILL,

Secretary.

Department of Agriculture and

Technical Instruction for Ireland,

Upper Merrion-street,

Dublin, 18^ December, 190G.
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TO THE

SECRETARY OF THE DEPARTMENT OF AGRI
CULTURE AND TECHNICAL INSTRUCTION FOR 
IRELAND.

Department of Agriculture and Technical 
Instruction for Ireland,

Fish cries R ra neh .

SIR,

I have the honour to submit the. following Report, pre
pared by Mr. E. IV. L. Holt. Scientific Adviser to the 
Fisheries Branch of the Department, and forming Part II. of 
the Report on Sea and Inland Fisheries of Ireland, .1901. 
already submitted.

1 have the honour to be,

Sir,

Your obedient servant,

WM. SPOTSIV00 J) G REEN, 
Chief Inspector of Fisheries.

1th December, 1906.



SEA AND INLAND FISHERIES, 1904.

REPORT OF THE SCIENTIFIC ADVISEE.

To the Chief Inspector of Fisheries.

Sir,
1 have the honour to submit my Report of the scientific 

work of the Fisheries Branch of the Department for the year 
1901.

The various papers which are reprinted below as an appen
dix have already been issued in separate form, as soon as ■com
pleted, as parts of a series entitled “ Scientific Investigations,” 
and have been forwarded to libraries and scientific institutions 
and to individual workers in the fields of research to which 
they severally relate. While this course is rendered desirable 
by the attention now being devoted by the civilised nations of 
the world to the reasoned study of fishery problems, it also 
enables us to reduce the distribution of the. whole Report, 
which is naturally a costly publication.

In my last Report I endeavoured to make it clear that the 
papers in the appendix, even if couched in unavoidably tech
nical language, did actually contain information essential to 
the possibility of success in attack on practical fishery ques
tions. Die endeavour seems to have failed to some extent 
but perhaps in course of time it may be more generally sur
mised that if a due understanding of the minutiae of habit and 
environment is of some use in agriculture so may it also be in 
the direction of piscatorial enterprise, and that because an 
animal has an unfamiliar name it does not necessarily follow 
that it is of no importance.

SEA FISHERIES.
Trawling.—While the regular survey of the principal East 

Coast grounds has been continued, the attention which it has 
been possible to pay to the important grounds on the South- 
East Coast leaves a good deal to be desired ; but owing to the 
limited time which the exigencies of protection and other uses 
of the Helga leave at the disposal of scientific work it is un
likely that we shall be able to greatly extend observation in 
that direction.

Statements which from time to time reach us as to the 
scarcity of fish, notably plaice, in Dublin Bay and elsewhere 
on the East coast are borne out by our observations, but so 
far as we can see this condition is rather a reflection of a 
general scarcity in the Irish Sea than the result of any present 
local cause, such as over-fishing by some method not practised 
by complainants.



By the courtesy of owners of sailing trawlers in Galway Bay 
the staff of the Marine Laboratory at Ardfry have been able 
to make periodic cruises over the grounds worked by the Gal
way fleet.

The Department have been invited by the English Board of 
Agriculture and fisheries to co-operate in a scheme of marking 
flat-fish in the Irish Sea. The Helga has accordingly com
menced the marking of plaice by means of compressed 
vulcanite studs distinguished by initial letters and serial num
bers. From the British side of the waters the work is carried 
out by the officials of the Western Sea Fisheries District Com
mittee, and arrangements have been made for the mutual 
collection and exchange of labels, and payment of rewards.

The following rewards are offered : —
s. d.

1. For the label, the fish, and information of date
and place of capture, and depth of water, . 1 6

2. For the label alone, with the same information, 1 0
3. For the label alone, without information, . 0 6

In addition to these rewards the market value of the fish 
will be paid, and the cost of postage will be refunded.

The system of rewards is being advertised at the principal 
trawling ports by posters in which a list is given of the persons 
at each place who have kindly undertaken to receive the fish 
for transmission to the Department. Similar operations have 
been commenced in Galway Bay, where the labels at present- 
used are of brass. The English labels are of brass and bone 
connected by silver wire. The object of the experiments is, 
of course, the acquisition of exact information as to the migra
tions and rate of growth of the fish. Marking wrork in the 
North Sea has already yielded data which indicate the impor
tance of the conclusions likely to be available if the work be 
carried on extensively for a number of years.

Thanks to the energy of Messrs. Beamish, Farran, and 
Kemp, the Helga’s survey of the deep-water area off the 
West coast has been greatly extended, and the grounds be
tween 100 to 400 fathoms have now been explored in prelimi
nary fashion from Mayo to Kerry. Much of the bottom has 
proved quite unfit for trawling, and much that seemed of 
suitable consistency held, at the time of observation no head 
of fish worth commercial attention. If there be goo’d ground 
anywhere around the Porcupine Bank it has escaped survey 
though, as we found in 1901, the place promises well enough 
for long-lining, and appeared, in our too brief experiment,*to 
cany a fair stock of halibut and ling (see Report for 1901 Pt. 
II., App., No. I.).

The best deep-wTater ground located by the Helga lies about 
fifty miles off the Tearaght, with soundings of about 300 to 
400 fathoms, and seems to be of considerable extent. Natur
ally the fishes are not those of shallow water, but most of them 
are reported to be good eating ; and already, as the trawlers go
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deeper and deeper to sea, the consumer is becoming familiar, 
at least in England, with fishes which recently were known 
only to students of ichthyology. At present on our South
western coast the trawlers have to pursue the hake even beyond 
the 100-fathom line, and the failure of this fishery in the course 
of a few years appears, in view of the history of previous hake
trawling, perhaps not so improbable as the great extent of the 
area and its frequent protection by weather might lead one to 
suppose. Administrative interference with the doings of 
vessels on grounds so remote is, .1 imagine, impracticable, nor, 
bj it confessed, can we command the biological data necessary 
to indicate the lines upon w hich interference might be useful.

Mr. Byrne and I have in preparation a paper dealing with 
the results of the Helga's deep-water trawling, but so much of 
the material is new or little known that it cannot he dealt with 
in the present report.

International Researches.—I mentioned in my last report 
that, in the hope of being able to derive from the operations 
under the international scheme, some results of importance to 
our own fisheries, we had, as far as possible, carried out in our 
waters observations similar in nature and in time to those of 
the nations officially adhering to the scheme. Our results 
were, as a matter of interest as well as of courtesy, conveyed to 
the representatives of the International Bureau who in turn 
communicated the data collected by the vessels at their dis
posal. The Department has since imlicated the formal 
adhesion of Ireland to the scheme, and deputed me to be their 
representative at the International meeting at Copenhagen in 
July, 1905. I have pleasure in reporting that the Council 
most cordially acknowledged. by special resolution, the assist
ance which the Department has afforded them by the com
munication of their results.

Irish Lights.—The arrangement which, by the kind permis
sion of H. M. Commissioners of Irish Lights, we were able to 
make with the stall' of the Skulmartin, South Arklow and 
Coningbeg lightships and of the Bastnet lighthouse, has been 
continued. In this way we receive daily information of the 
surface temperature of the water at the lights, and fortnightly 
samples of the surface water and surface organisms. Tn con
nection with the hydrographical section of the International 
scheme the temperature readings are at once communicated to 
the Marine Biological Association of the United Kingdom at 
Plymouth, and the samples of surface organisms are forwarded 
to them on receipt. Bor the first year the same course was 
adopted in regard to the samples of surface water, but these 
are now dealt with by Mr. Wm. C. Bamsden, of the Chemical 
Laboratory of Trinity College. A report by Dr. L. H. Gough, 
of the Marine Biological Association, on the first year’s gather
ings will be found in Appendix, No. VI., p. '[227']. The 
author confines himself to a simple enumeration of facts since 
it would be unsafe to attempt to deduce conclusions of per
manent value from the results of a single year’s work.



DrijL-'iict Fisheries.—The benefit which we hope to derive 
from participation in the International scheme has reference 
to the shoaling fishes of the surface and mid-water rather than 
to the more sedentary forms which are the object of the trawl
ing industry, and at present, at any rate, drift-netting has for 
Ireland an importance vastly greater than that of any other 
mode of sea-fishing, if we class with it seining and "ill-netting 
for the same kinds of fish. On this account, as we are now in 
the most favourable position for the tabulation of every sort 
of data which may bear upon the subject, ] have not sought to 
hurry the preparation of conclusions. There is, however, a 
new feature of the fishery that merits a brief notice, viz., the 
capture early in the season by steam-drifters of considerable 
quantities of rather small mackerel, before the period at which 
the fish became accessible by the time-honoured methods of 
spring fishing. The catches appear to have been chiefly made, 
between the South-east of Ireland and the opposite parts of 
'Great Britain, and such samples as I was able to procure 
appear comparable in size to the so-called “ cock mackerel 
which usually appear in the nets of small boats on our western 
sea-board a little before the larger vessels meet with the true 
spring fish further at sea. In open winters such small fish 
may in effect continue the harvest fishery in bays and shoal 
water right through the winter, and it will remain to be seen 
whether their accessibility to the steam drifters dining t m 
past spring is attributable to or associate with the unusually 
mild character of the winter or is a newly discovered featme 
of constant recurrence. However the fishery may ailec e 
interests of Irish industries it has so far been prosecuted in 
waters over which the Department has no control, and the 
catches, though in part transhipped to our markets, have not 
been directly landed in Ireland.

With regard to herring, it appears to me that there is on 
the part of steam-trawlers a slightly increasing tendency to 
devote catching power to this fish, as is now possible with otter 
trawls. That the trawlers have with such intent ever tres
passed on the domain of drift-boats I have never heard, and in 
view’ of the extraordinary fluctuation of the herring supply_ 
even within the period of reasonably accurate statistics, there 
seems to be little reason to suppose that the species is in 
serious jeopardy from this latest manifestation of human inter
ference.

Oyster Fisheries.—The experiments at Ard fry in Galway 
Bay, mentioned in my last report, are being continued. While 
the spatting of the first season, 1903, presented, in spite of 
what appeared to be rather adverse conditions, a fair measure 
of success, the yield of spat from the pond in 1904 was practi
cally nil. The cause of this I shall not attempt to explain at 
present, but I note that while circumstances, which were cer
tainly not influenced by any operations of ours, caused the 
appearance of an abundant crop of vegetable organisms in the 
spatting pond in the summer of 1903, there was no such yield 
in 1904. The pond was differently stocked with putative

viii



IX

parent oysters in the two years, and this may have had some 
influence on the produce. Naturally the physical as vvell as 
the biological conditions have been most carefully noted since 
the inception of the experiments, and after several seasons it 
should become possible to correlate cause and effect.

In the relaying work carried on in continuation of the opera
tions at Muckinish I consider that we have obtained additional 
proof of the inutility of carrying over stock which fails to grow 
well in any one season. In effect an oyster once stunted in 
growth does not seem worth the trouble of cultivation; and, 
although an exceptionally favourable summer may cause a 
resumption of growth, it probably pays better as a general rule 
to sell such oysters for anything they will fetch as low grade 
ware than to hold them over through a close season.

In the cultivation of the spat collected in 1902 and 1903 we 
have met with difficulties which will have to be faced by every
one who may attempt in this way to enhance the natural pro
ductiveness of an oyster bed. This, and all other branches of 
our work, will form the subject of a detailed report, which will, 
I hope, be ready for presentation next year.

In addition to experiment in re-laying and artificial propa
gation, if it may so be called, we have commenced at Ardfry 
an attempt to restore or enhance the production of a natural 
bed. To the south of the neck of the Ardfry peninsula the 
narrows of M weeloon Bay comprise an area whereon there 
appears to have always been a certain natural production of 
oysters, probably fished until recent years to the limit of its 
capacity. This place is rather widely separated from any of 
the other specially productive parts of the Ardfry fishery, and 
in my opinion may be reasonably regarded as probably self- 
supporting, though I cannot disregard the possibility of its 
deriving spat from the lower part of the bay.

The present lessee of the fishery has given the Department 
exclusive rights over this and some adjoining parts for a term 
of years, and we have increased the native stock by some 
50,900 Falmouth and French oysters. With a view to improv
ing the ground we have collected and scattered, just prior to 
the presumed spatting season, a large number of shells, and 
propose, with such annual provision of cultch and with such 
cleaning of the ground from weed debris as may appear neces
sary, to rely on natural causes for the recuperation of the bed.

The result, whatever it may be, should if carefully watched 
enable us to form some idea of the best moans of attempting 
the improvement of several now almost extinguished public 
beds. Similar measures appear from official reports to have 
obtained a very considerable degree of success in France, but 
owing to the difference of climatic conditions it by no means 
follows that the same treatment will be equally effective, at 
least in point of time, on our coasts.

I considered, however, that the probabilities of the case 
justified me in recommending you to obtain the approval of 
the Department for a small expenditure in attempting tore- 
stock the public bed at Clarenbridge. In my report for 1902-3,
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Appendix, No. VIII., p. 216, Mr. Hillas and I offered some 
observations on the decline of this fishery, which were borne 
out by evidence given at the Public Inquiry held in February, 
1905. As a result of the Inquiry you proposed to the Depart
ment certain by-laws which provide, inter alia, for the closing 
of parts of the bed for re-stocking purposes for periods of three 
years.. The necessary legal formalities involved a delay which 
rendered it impossible for us to do anything in the way of re
stocking with large oysters this year, so it was determined to 
commence with the laying down of seed, which by reason of 
its small size would stand in no need of protection by closure 
of area. We procured some 135.000 seed oysters from 
Brittany, and, with the assistance of representatives of the 
dredging community, laid them down at an exceptionally low 
spring tide in April on those parts of the bed where it seemed 
they would have the best chance of thriving and of escaping 
the undue attention of hand-pickers. The oysters, being tile
reared, will bear throughout life ihe impress of the mortar to 
which the baby shell was attached, and it will thus be possible, 
with the good will of the dredgers, to have news of their future 
career. From experience with similar imported stock, some 
at least of them will spat this year, though none will be large 
enough for sale in December, and all that survive their natural 
perils until the summer of 1906 should be sufficiently large to 
aid in increasing the local supply.

Before making recommendations in regard to other public 
fisheries which we have been asked to take in hand, I intend 
to await at least the preliminary results of the work in Co. 
Galway.

Scientific Papers.
The numbers of the appendix which relate to marine matters 

are all of a technical description, and must be taken as contri
butions to an essential knowledge of the environment of the 
objects of the fishing industry. Perusal will demonstrate, in 
the number of new species and new records of distribution, 
how exceedingly imperfect has hitherto been the information 
upon which we have to base opinions of the causes which 
govern the abundance and movements of fishes.

The Department is indebted to Dr. W. T. Caiman, of the 
British Museum, for kindly working out our collections of 
Cumacea (Appendix, No. I., p. [3]), and to Professor Car
penter for similar help with the Pycnoqonida (Annendix NTn 
IV., p. [171]). Mr. Tattersall deals in Appendix, No.’ II 
p. [53], with the Isopoda of the Irish Seas, and in Appendix 
No V., p [179], Mr. Tattersall and I have supplemented 
and bi ought up to date the account of the Irish Schizopoda 
given in the Bejiort for 1902 and 1903

Mr Pearson (Appendix, No. III., p. [143]) makes the first 
contribution to these reports from the Ulster Fisheries and 
Biological Association. It is concerned with the littoral 
Copepoda, and while in the main a compilation of Irish records 
of this group, the list comprises some interesting discoveries 
made under the auspices of the Association at Larne Harbour.
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The report by Dr. Gough on the collections of surface 
organisms and the report on the physical observations made 
at various Irish lights in 1904 (Appendix, No. VI., p. [227]) 
have been referred to earlier (see p. ix.).

INLAND FISHERIES.

Statistics of Salmon Fisheries (Appendix, No. VII., p. 
[304]).—The statistics of private fisheries which have been 
placed at my disposal for publication are indicative of a 
generally unsuccessful season in 1904, the peal being especially 
scarce, and in some instances deficient in size and quality as 
well as in number. It is possible that the toll levied upon 
the salmon supply by drift-nets at sea may have affected more 
or fewer of the northern river fisheries, both in regard to 
the yield of the season and, since the netting has been in 
operation on a fairly extensive scale for some years, in reduc
tion of the general stock which reaches the breeding grounds. 
While, however, our knowledge of the movements of salmon 
at sea is still very far from warranting the expression of a 
positive opinion, 1 am inclined to think that the sea netting, 
which has only shown material increase within the last five 
years on the north-west coast, cannot yet have so far influenced 
the general stock as to be held in any way responsible for 
failure of southern fisheries, nor does it appear that the capture 
of salmon by nets not licensed ad hoc Jias sensibly increased or 
decreased on any part of the coast for many years : yet the 
southern rivers seem to have been at least as much affected by 
the shortage of peal as the northern.

Salmon Marking.—By the courtesy of owners of fisheries 
and anglers, marking operations have been continued on an 
increasing scale. At the suggestion of Mr. Hillas, Boards of 
Conservators have been asked and have consented to attach a 
short notice to the back of all licenses, and this has proved a 
most efficient means of bringing a knowledge of the marking 
work to the attention of those most concerned. In continua
tion of my paper published in the Report for 1901 I have 
asked Mr. Hillas to draw up a record of subsequent operations 
and results, which appears in the Appendix, No. VII., p. 
[315].

Artificial Propagation (Appendix, No. VII., p. [304]).—My 
report compares the output of fry of each hatchery for the 
seasons 1903-4 and 1904-5, the totals in regard to salmon being, 
respectively, 4,093,600 and 4,632,500, and some remarks are 
offered as to conditions affecting natural as well as artificial 
propagation during the two seasons.

As usual some of the hatcheries have experienced difficulty 
in obtaining a supply of spawners, but this was not general in 
either season.

The new hatchery at Killarney has been completed, and, 
though then unfinished, turned out a certain number of fry in 
the season of 1904-5.
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An agreement has been made with several gentlemen in
terested in the angling of the Barrow for the establishment of 
a hatchery at Carlow.

Mr. Oliver has in hand the plans for a hatchery at Aasleagh 
on the Erriff river, and operations on a small scale at Listowel 
on the Eeale arc in contemplation.

A large number of fish annually ascend the Funshion, a 
large tributary of the Blackwater, but only a few slats and a 
very inadequate contribution of fry arc reported to descend. 
To remedy this waste it is proposed to establish a hatching 
station at Rockmills, where the passage of the fish is delayed 
by a weir, and to use the fry partly for distribution in the 
Blackwater basin and partly for stocking rivers in which ordi
nary hatching operations are impracticable.

Spawning of Rainbow Trout (Appendix, No. VII., p. [310]).
—It is, I think, now generally accepted that the turning loose 
of rainbow trout in our rivers and lakes is an unprofitable 
business. These fish are, however, of undoubted value for 
cultivation in enclosed water, whether merely as stock for the 
market or as affording a not too difficult prey to the angler. 
Salmo irideus, as is well known, spawns in America at a 
season much later than that affected by the Salmonidae of 
Europe (except, apparently, the trout of some Italian lakes), 
and a good deal of discussion has arisen about the reproductive 
season of “rainbows ’’ which have been bred for generations 
on this side of the Atlantic. Herr Arens, who has kindly 
permitted us to print a translation of his paper, presents, so 
far as I am aware, the first serious attempt to give evidence 
upon the subject, and concludes that the data at his command 
afford no indication of the original breeding period having been 
affected by acclimatisation.

Reports of Clerks of Conservators (Appendix, No. VII.} p. 
[358]).—Abstracts of these reports for 1903 and 1904 are given 
in parallel columns in continuation of the practice commenced 
in my report for 1902-3.

International Fishery Congress, Vienna, 1905.—Since the 
agenda of the Congress indicated that discussion would turn 
chiefly upon matters relating to fish-culture, it was decided 
that the Department should be represented by one of the 
members of their scientific staff. Mr. C. Green was accord
ingly delegated, and was, in company with other foreign mem
bers, elected a Vice-President.

An International Committee was formed for consultation in 
regard to sea fishery statistics, of which committee you have 
since become a member ; and I understand that Herr Hofrat 
Kusch, of Tiiest, who has made a special study of European 
fishery statistics, expressed high approval of the Irish system 
of statistics and of the statistical information prepared in this 
office for the purposes of the Congress.

A large number of papers were placed upon the agenda, and 
will in due course be published, together with the proceedings 
of the Congress.



Great interest was displayed in the account given by Mr. C. 
Green of the Department’s salmon-marking experiments, and 
further information on this and other subjects relating to the 
scientific work of the Department has since been sent to 
applicants.

Subsequent to the actual sittings of the Congress visits were 
paid to three of the leading fish-cultural establishments in the 
neighbourhood of Vienna, where trout-farming is practised on 
a, large scale. The feature' most worthy of remark in the 
system is the extent to which natural food is cultivated in the 
ponds, artificial means being resorted to for increasing the 
nitrogen in the soil. rl he limestone formation and high mean 
summer temperature of the locality are probably factors neces
sary to success in those operations. It would appear that 
rainbow trout arc no longer regarded in central Europe with 
the enthusiasm which marked their introduction, but under 
special conditions they still repay cultivation. The paper by 
Herr Arens, mentioned above, was read at the Congress.

The foreign representatives attending the Congress had the 
honour of being presented to H. I. M. the Emperor of Austria- 
Hungary, and were most hospitably entertained by the Cor
poration of Vienna and various private societies. The Depart
ment have since conveyed to Herr Hofrat Dr. Steindachner, 
the President, and to the Committee of the Congress their 
appreciation of the courtesy extended to the .Irish delegate.

The next meeting of the Congress is to take place in the 
United States in 1908.

In conclusion I desire to acknowledge the assistance which 
1 have received in the work of scientific investigation from my 
colleagues, the assistant naturalists, and from the technical 
assistant of the Fisheries Branch. To Mr. C. Green I am 
especially indebted for help in the preparation of this report 
and for the compilation of the index.

I have the honour to be, Sir, 
Your obedient servant,

E. W. L. HOLT, 
Scientific Adviser..

1st June, 1905.
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Appendix, No. I.

THE MARINE FAUNA OF THE WEST COAST 
OF IRELAND.

PART IV.

CUMACEA.
BY

W. T. Calman, D.Sc.,
BRITISH MUSEUM (NAT. HIST.)

Plates I. to V.

i. Introduction.
This paper deals with the Crustacea belonging to the order 

commonly known as Cumacca, collected in the course of the fishery
investigations carried on by Mr. E. W. L. Holt and his assistants 
under the Department of Agriculture and Technical Instruction 
for Ireland, during the years 1899-190 k Most ot the gatherings 
are from the West coast, but a few from the East coast are also 
included (see Table I. below).

The collection is of great extent, about 170 separate gatherings 
being represented.* /V few of these contained only young or 
mutilated specimens, and are therefore omitted from the lists 
given below. In all, forty-eight species have been identified, 
nine being regarded as new. Three of these form the types of 
new genera, one of which (Ceratocunia) is so aberrant that it has 
been considered necessary to establish a new family for its recep
tion, while another (Ciuniellopsis) is in some respects intermediate 
between the existing families Nannastacidae and CcwipyZas/ndae 
and suggests that they ought probably to be merged into one. 
The new genus Platijcwma presents in its spirally-coiled aliment
ary canal an anatomical character which is unique among the 
Malacostraca. The collection has also afforded material for many 
new observations on the characters and affinities of existing 
genera and species. One of the more interesting results is the 
identification of Norman’s Leucon brevirostris with the later 
Vauntho'nipson ia caeca of Bonnier and its reference to the genus 
Bathycuma of Hansen.

The extent of this collection and the number of new and rare 
species which it includes offer a striking testimony to the 

* See Postscript, p. 48.
Fisheries, Ireland, Sei. Invest., 1904, I. [Published, August, 1905].
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efficiency of the methods of collecting devised and employed by 
Mr. Holt. Most of the gatherings, including all those from deep 
water, were obtained by means of tow-nets attached to the back 
of the trawl in such a position as to capture the organisms 
disturbed by the ground-rope. Two of the hauls obtained 
in this way by the “ Helga ” at stations CXX. and CXXI. (see 
Table IV. below) were especially rich, the former yielding eighteen 
and the latter nineteen species. It may be recalled that 
the entire collection of Cumacea obtained during the voyage 
of the “ Challenger,” amounted only to fifteen species. 
Curiously enough, most of the new species (seven out of* 
nine) were obtained at station CXX., and I am told by Mr. 
Holt that this gathering has been productive of many novelties 
among the Mysidacea also. Nearly all the specimens came into 
my bacds in a good state of preservation, but a few, which had 
remained for some years in formalin, had suffered considerably 
from the decalcifying action of the preservative, the integument 
having become quite soft and membranous and the sculpturing 
of the surface very difficult to see. The use of formalin should 
be avoided for Crustacea, more especially for those in which the 
exoskeleton contains much lime.

A set of the species mentioned in this report, including types 
of all the new species, has been presented to the British Museum 
(Natural History) by the Department.

ii. Lists of Stations, with Species obtained at each.
As regards the arrangement of the following Tables,* it is to be 

noted that Table IV. includes all stations outside of the fifty 
fathom line, whether the nets were used at the surface, in mid
water, or on the bottom.

*For the compilation of these tables I have to thank Mr. Stanley W. 
Kemp, who has taken a great deal of trouble in combining my rough 
notes with data obtained from the log-books of the various cruises into 
the form here given.

[TablesI < ]
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East and South-East Coast Records.
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18/4/01 1.0-3.15 p.m., XXXI Hr.» 21-26 21-26 Off Dungarvan Bay, co. Waterford, .. X X

4/5/01 11.18-11.30 a.m. .. XLVtt.* 40 40 9i miles S. of South Arklow Lightship, X

19/5/01 4.34-4-44 P-m., .. LVIUj.* 38-42 38-42 7 mco.S WexfordE‘ JE‘ °f B,ackwatcr Lightship, X

16/1/02 1.0-3.0 p.m., S. 17 20-30 20-30 About 18 miles E. of Clogher Head, co. Louth, X
23/1/02 11.30 a.m.-i.o p.m. S. 30, 17-20 17-20 5} miles off DunanyToint, co. Louth, X X
20/1/03 1.8-2.35 P-m. S. 99$. 7i 7i 4 ““Dubna81"''' Ba'b'ie'“ '» X
18/5/03 8.15-10.15 a.m., .. S. 122 11-73 ri-13 1 mcoe °D„hh°re’ Ireland’3 E>’e t0 Howth Head, X X X
4/6/03 9-5-9.45 a.m., S. 151 5-5 3-5 Carnlough Bay, co. Antrim, X X X X X X

18/3/04 6.5-7.45 a.m., .. R. i 27-28 27-28 Off Dungarvan Bay,"co. Waterford.................. X

* Helga Stations.



TABLE II.

Harbour Records, West Coast. 0-10 Fathoms.

Granuaile
LXVIIa., Bofin, 
LXIX., 
LXXI&..
LXXIVrt., „ 
LXXXL, ,. 
LXXXII., „ 
XC115.,

Achill Sound, co. Mayo, X

8/4/99
4-5/8/99

5/8/99
7/8/99
8/8/99

10/8/99
11/8/99
17/8/90

4-4.30 p.m.

9.30 p.m. 
10.30 p.m. 
10.30 p.m. 
10.0 p.m. 
11.0 p.m. 
Midnight,

Surface,
Surface,
Surface,
Surface,
Near Bottom, 
Near Bottom, 
Surface,

Bofin, Outer Harbour,
Bofm, Outer Harbour,
Bofin, Inner and Outer Harbours,
Bofin, Outer Harbour.
Bofin Harbour, Anchorage Pool,
Bofin, Outer Harbour,
Bofin, Outer Harbour,
Bofin, Outer Harbour,

X

X
X
X

X 
X X X X

X 
X

X
X

X 
X

18/8/99 
h/9/99 
3I/5/OO
3/6/00

Midnight, 
9.0 p.m.

Night, 
10.0 p.m.

XCIV., „
CXXII., ,, 
CXLIV., „ 
CXLVI., „

Near Bottom, ♦
♦
*

Bofin, Outer Harbour, 
Bofin Harbour, ..
Bofin, Outer Harbour, 
Bofin Harbour, ..

X

X

X
X

X

X X

X
X

25/6/00 Midnight, CLI., >>
CLIIL, 
CLIV., 
CLVIfl., 
CLVI6.,
CCXXII., „ 
CCXXIII., .. 
CCXXIVa., „ 
CCXXIVd., „ 
CCXXIVc., „ 
CCXXV.. „ 
CCXXVa., 
CCXXVb.. „ 
CCXXVIa., 
CCXXVI&., .,

Bofin, Outer Harbour, X X

26/6/00
27/6/00
30/6/00

11.30 p.m.
11.0 p.m.
10.0 p.m. Surface, *

Bofin, Outer Harbour, and outside Gun
Bofin, Outer Harbour,
Bofin Harbour. Anchorage Pool,

Rock,

X

X
X

X

X

30/6/00
15/9/00
i5/9/oo 

-• 18/9/00

Midnight,
11.30 p.m. 
11.0 p.m.
8.0 p.m.

»
♦

Surface.
Surface.

Bofin, Outer Harbour, 
Bofin, Outer Harbour. 
Bofin, Outer Harbour. 
Bofin, Outer Harbour.

X

X
X

x
X
X

X 
X

18/9/00
18/9/00

8.0 p.m.
8.0 p.m. Sunk, 

Surface.
Bofin, Outer Harbour,
Bofin, Outer Harbour,

X X
X X

X

T9/9/OO 8.0 p.m. Surface. Bofin, Outer Harbour, X X0 0 8.0 p.m.
Night, Sunk. 

Surface,
Bofin, Outer Harbour,
Bofin, Outer Harbour, X

X
X

X
X

X
X

20/9/00
20/9/00

8.30 p.m.
8.30 p.m. Surface, Bofin. Outer Harbour, x X

ta
tio

n N
um

be
r.

D
ep

th
 at

 w
hi

ch
 ne

t 
1

w
as

 us
ed

. 
j

Locality.

Off the Coast ol Co. Galway, unless 
otherwise stated.

Bo
do

tri
a s

co
rp

io
id

es
.

Bo
do

tri
a p

ul
ch

el
la

.

Ip
hi

no
C tr

isp
in

os
a.

V
au

nt
om

ps
on

ia
 cri

sta
ta

.

Eu
do

re
lla

 tru
nc

at
ul

a.

Cu
m

el
la

 py
gm

ae
a.

N
an

na
sta

cu
s u

ng
ui

cu
la

tu
s.

N
an

na
sta

cu
s b

re
vi

ca
ud

at
us

.

fl 
e qC 
t 
a

rt
E
c
z c VI

)

Ps
eu

do
cu

m
a s

im
ili

s.

D
ia

sty
lis

 ru
go

sa
.

D
ia

sty
lis

 ro
str

at
a.

a tn ----- ----- 1

u—■

1
’04

   6



20/9/00 8.30 p.m. CCXXVIc.,Bofin, Sunk, Botin, Outer Hatboui, X X X
' 2 /9/00 Midnight, CCXXVIIL, „ Surface, Bohn, Outer Harboui, X X X X
1 27/9/00 10.30 p.m. CCXXX., Surface, Bohn, Outer Harbour, X

27/9/00 10.30 p.m. CCXXXa., About 1 fthm., Bofin, Outer Harbour, X X
28/9/OO 11.15 p.m. CCXXXIa., „ Surface, Bohn, Outer Harboui, X X

I6/IO/OO 9.15 p.m. CCXXXVIII., Surface, Bofin, Outer Harbour, X X X
20/10/00 

-/oo
9.45 P-m. CCXLI., About 2 feet, Bofin, Outer Harbour, 

Bofin Harbour,
X 
X

X
X X X X

2/I/0I 6.0 p.m. Ila. ML., Surface, Ballynakill Harbour, Fahy Bay, X
2/I/0I 6.0 p.m. 116. ML., Bottom, Ballynakill Harbour, Fahy Bay, X
6/2/01 8.35-8.45 p.m. IXa. ML., .. Surface, Ballynakill Harbour, Dawros Creek, X

23/4/01 9.25-9.35 P-m- XXVII. ML., Suiface, Ballynakill Harbour, Fahy Bay, X X
29/IO/OI 8.30 p.m. CI. ML., Surface, Ballynakill Harbour, Fahy Bay, X
30/10/01 8.0 p.m. Clla. ML., .. Surface, Ballynakill Harbour, Fahy Bay, X

5/11/01 7.0 p.m. CIV. ML., .. Surface, Ballynakill Harbour, off Coastguard Bay, X
21/11/01 9-35-9-45 P-m. CVII. ML., .. Surface, Ballynakill Harbour, Fahy Bay, X
25/11/01 10.5-10.15 p.m. CXa. ML, .. Surface, Ballynakill Harbour, Fahv Bay, X
25/11/01 10.15-10.25 p.m. CXb. ML., .. Bottom i|-2 f., Ballynakill Harbour, Fahy Bay, X X
11/12/01 9.0-9.10 p.m. CXIVa. ML., Surface, Ballynakill Harbour, Fahy Bay, X X
11/12/or 9.15-9.30 p.m. CXIV6. ML,, Bottom, Ballynakill Harbour, in and off Fahy Bay, .. X X
13/1/02 10.30 p.m. L. 12a., Surface, Ballynakill Harbour, in and off Fahy Bay, .. X X
I3/1/02 10.30 p.m. L. 126., Bottom, Ballynakill Harbour, in and off Fahy Bay, .. X X
14/1/02 4.5-4.15 p.m. L. 136., Bottom, Ballynakill Harbour, N.E. strand to Green Rocks, X X
14/1/02 7.30 p.m. L. 15, Surface, Ballynakill Harbour, between Dawros and 

Roscreagh.
X X

29/1/02 10.30 p.m. L. 25, Surface, Ballynakill Harbour, Fahy Bay, X X X
30/1/02 4.30 p.m. L. 27, O net.f Ballynakill Harbour, Channel S. of Green Rocks, X
3/2/02 10.30 p.m. L. 28, Surface, Ballynakill Harbour, Fahy Bay, X X X

1 6/2/02 8.0 p.m. L. 30a., Surface, Ballynakill Harbour, Channel off Fahy Bay ,.. X X
6/2/02 8.0 p.m. L. 30&., Bottom, Ballynakill Harbour, Channel off Fahy Bay, .. X X

12/2/02 6.30-6.40 p.m. L. 39a, Surface, Ballynakill Harbour, Inner Derryinver Bay, .. X
12/2/02 7.0-7.10 p.m. L. 39b., Surface, Ballynakill Harbour, Outer Denyinver Bay, .. X
20/2/02 9.30 p.m. L. 43, Surface, Ballynakill Harbour, Fahy Bay, X
21/3/02 10.0 p.m. L. 54b., Bottom, Ballynakill Harbour, Fahy Bay, X X
1/4/02 11.30 p.m. L. 60a., Surface, Ballynakill Harbour, Fahy Bay, X
1/4/02 11.30 p.m. L. 60b., Bottom, Ballynakill Harbour, Fahy Bay, X
5/4/02 4.30 p.m. L. 63b., Bottom, Ballynakill Harbour, off S. entrance, X

; 10/4/02 10.30 p.m. L. 69a., Surface, Ballynakill Harboui, Fahy Bay, X X X X
10/4/02 10.30 p.m. L. 69b., Bottom, Ballynakill Harbour, Fahv Bay,

Ballvnakill Harbour, off Coastguard Bay, ..
X X X X

; 15/4/02 8.30-8.40 p.m. L. 71a., Bottom, X X X
15/4/02 8.50-9.0 p.m. L. 71b., Bottom Ballynakill Harbour, off Coastguard Bay, .. X X X
15/4/02 9.0-9.10 p.m. L. 71c., Surface, Ballynakill Harbour, off Coastguard Bay, .. X X X X X X
24/4/02 about 10.30 p.m. L. 73a., Surface, Ballynakill Harbour, Fahy Bay, X X X
23/5/02 Midnight. L. 92a., Surface, Ballynakill Harbour, Fahy Bay, X X X
23/5.02 Midnight. L. 92b., Bottom, Ballynakill Harbour, Fahy Bay, . .. X X X X X
29/5.02 about 5.30 p.m. L. 94a., Dredge,f Ballynakill Harbour, Channel off Coastguard Bay X

6 02 10.0 p.m. Ballynakill Harbour, Fahy Bay, X X X X
24/6 3’ Midnight. L. 1x5, Surface, Ballynakill Harbour, Fahy Bay, X X X X X
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L. 116, Surface, Ballynakill Harbour, Coastguard Pt. to Ross Pt., X X

26/6/02 11.45 p.m. Surface, Ballynakill Harbour, Fahy Bay, X X X
30/6/02 Abt. midnight, L. 119a.,

L. 1x9b., Bottom, Ballynakill Harbour, Fahy Ba'v, X X
30/6/02 Abt. midnight, Surface, Ballynakill Harbour, Fahy Bay, X X X X X
7/7/02 11.30 p.m. L. 123a., Bottom, Ballynakill Harbour, Fahv Bay, x X X X
7/7/02 ri.30 p.m. L. 123b., Surface, Ballynakill Harbour, Fahy Bay. X X X
7/7/02 11.3c p.m. L. 123c., Surface, Ballynakill Harbour, off Lamb’s Island, X

21/7/02 8.30-40 p.m. L. 130b., Bottom. Ballynakill Harbour, Fahy Bay, X X
22/7/02 11.0-10 p.m. L. I3l«.> Surface, Ballynakill Harbour, Fahy Bay, X X X
29/7/02 10.30 p.m. L. 135. Bottom, Ballynakill Harbour, Fahy Bay, X
30/7/02 11.30 p.m. L. 137. Surface, Ballynakill Harbour, Fahy Bay, X x
1/8/02 11.30 p.m. L. 139; Bottom. Ballynakill Harbour, Fahy Bay, X X
5/8/02 11.30 p.m. L. 142Z/., Surface. Ballynakill Harbour, Fahy Bay, X X
8/8/02

19/8/02
11.30 p.m. 

Abt. midday,
L. 14 5^• ’
A. VI., Dredge,! 

Surface,
Clcggan Bay,
Ballynakill Harbour, Fahv Bay,

X
X

X

26/8/02 10.0 p.m. L. 149*-,
L. 171a..
L. 197,
L. 201,
L. 293a.,
L. 293b., 
L. 294*.,
L. 294b.,
L. 311,
L. 312,

Surface, Ballynakill Harbour, Ross Pt. to Coastguard Pt., X22/10/02
23/3/03 11.0 p.m. Surface, 

Dredge,!
Ballynakill Harbour, Fahy Bay,
Ballynakill Harbour, Ross Pt. to Coastguard Pt.,

X
X X

X
X

2/4/03 12.15-45 P-m- Surface, Ballynakill Harbour, Fahv Bay, . A X
11/2/04
11/2/04

7-30-38 P-m-
7.30-38 P-m. Bottom,

Surface,
Ballynakill Harbour, Fahy Bay,
Ballynakill Harbour, Fahv Bay, X

X
X

23/2/04 10.30-45 P-m- Bottom. Ballynakill Harbour, Fahv Bav. X
23/2/04 10.45-1*-° p.m. 

Abt. midday, 
Abt. midday, 1

Townet on trawl! Ballynakill Harbour, N. entrance, ,. X X X
i4/3/°4
15/3/04

Dredge,! Ballynakill Harbour, S. entrance, .. X

^Th?dcpthTf%lfcHn Vofin^arbour ^iTnot’more than three fathoms, so that in many cases no record was kept of whether the net was fishing at the surface or bottom, 

f These nets were fishing on the bottom.
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West Coast Records. Up to 50 Fathoms.

—■<

4**

O
o

D
at

e. u
5 St

at
io

n N
um

be
r.

|

D
ep

th
 in

 fa
th

om
s.

D
ep

th
 at 

w
hi

ch
 tow

ne
t 

w
as

 us
ed

.

Locality,

Ofi the Coast of Co. Galway, 
unless otherwise stated.

Bo
do

tri
a sc

or
pi

oi
de

s.

Cu
m

el
la

 py
gm

ae
a.

tn

a
9u

tn
0 a
3 
c 
a rt

Ps
cu

do
cu

m
a lo

ng
ic

or
ni

s.
1_

__
__

__
__

__
__

__
__

__
__

__
__

__

Ps
cu

do
cu

m
a s

im
ili

s.

D
ia

sty
lis

 sp
in

os
a.

12/7/00 Night, CLXVIII6. 20 0 Between Inishbofin and Clcggan Point, .. X

9/5/00 Abt. 9.0 p.m. Monica, 40 0 ij miles W. of Inishturk, x
22/5/00 Abt. 9.0 p.m. Monica, 45 0 4i miles W. by N. of Inishturk, X

22/5/00 Abt. 9.0 p.m. Monica. 45 20 4i miles W. by N. of Inishturk, x
24/5/00 Night, Monica, 40 40 5 miles W. of Inishturk, X

14/9/00 9.0 p.m. Monica, 48 0 3* miles N.W. by N. of Inishturk, X

15/9/00 9.0 p.m. Monica, 43 0 51 miles W.N.W. of Inishturk, .. X

22/7/01
6/8/01
6/8/01

Night,
9.0-9.30 p.m.
9.0-9.30 p.m.

LIHa.
LXb. 
LXc.

28
39
39

0
20
39

1J miles N.W. by N. of Inishturk,
5 miles N.W. of Inishturk,
5 miles N.W. of Inishturk,

X
X

X

11/10/01
10/3/02
17/7/02

6.0-6.30 p.m. LXXXVIa.
L. 50a.
L. 129a.

14
15
14

0
0
0

ij miles N.E. by E. of Clcggan Head. .. 
A mile N. of Cleggan Head,
Oil mouth of Ballynakill Harbour,

X
X

X
X
X

18/9/02 2.7-2.22 p.m. A. XIX. 21 21 Between Clare I. and Achillbeg I., co. Mayo, X

1/5/03 11.39-11.55 a.m. S.R. 13 37 37 ii miles off Puffin Island, co. Kerry, X
25/2/04
12/3/04

12.0-12.30 p.m.
9.40-11.10 a.m.

L. 295a.
W. 2

28
30

0
30

2 miles N.W. by N. of Davillaun, 
Ballinskelligs Bay, co. Kerry,

X
X X



TABLE IV

West Coast Records. 50-400 Fathoms
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The following is a list ol all the species obtained. The known 
distribution of each species is roughly indicated by the letters 
which stand after the name. More precise information, regarding 
the distribution of each species, is given in the third part of this 
paper.

A. =Species included in Professor G. (). Sars’ “Crustacea of
Norway.” Vol. 3.

B. =Species already recorded from within the British Area.,
as defined by Norman (Ann. Mag. Nat. Hist., (6) V., 
p. 345, 1890).

C. =Species recorded oil the Atlantic Coast of Europe to the
South of the British Area.

D. =Species recorded from the Mediterranean.
E. —Species recorded from the Atlantic coast of N. America.

List of Species of Cumacea.
1. Bodotria scorpioides (Montagu), . A.B.O.I)
2. ,, pulchella (G. 0. Sars), . B. C. D.
3. Cyclaspis longicaudata, G. 0. Sars, . A. U.D
4. Cyclaspoides Sarsi, Bonnier, C.
5. Iphinoe trispinosa (Goodsir), . A. B. C. D.
6. ,, r errata, Norman, B. D.
7. Vauntompsonia cristata, Spence Bate, . B. C. 1).
8. Batkycavia brevirostris (Norman), . A. B. D.
9. Leucon pallidus, G. 0. Sars (?) . . A.

10. ,, siphonatus, n. sp. .-------- —
11. Eudorclla truncatula (Spence Bate), . B. C. D
12. ,, hispida, G. 0. Sars, E.

. A. B. E.13. ,, emarginate (Kroyer), .
14. Eudorellopsis deformis (Kroyer), . . A. B. E.
15. Cumella pygmaca, G. 0. Sars, . . A. B. D.
16. ,, gracillima, n. sp., .
17. Nannastacus unguiculatus (Spence Bate), B. D.
18. ,, brericaudatus, n. sp.,
19. Cumellopsis Helgae, n. g. and sp.,
20. Platy cuma Holti, n. g. and sp.,
21. Procampylaspis armata, Bonnier, C. 1).
22. Gampylaspis glabra, G. 0. Sars. . . A. b. 1).
23. ,, nitens, Bonnier c.
24. ,, verrucosa, G. 0. Sars, . A. D.
25. ,, sulcata, G. 0. Sars, . A. D
26. ,, rostrata, n.sp.,
27. Pscudocuma longicornis, Spence Bate, . ’ A. B. C. D.
28. ,, similis, G. 0. Sars, . . A.B.
29. Ceratocuma horrida, n. g. and sp., —
30. Lamprops fasciata, G. 0. Sars, . . A.B.
31. Hcmilamprops rosea Borman), . . A.B.
32. ,, uniplicata, G. 0. Sars, . . A.
33. ,, cristata, G. 0. Sars, . A.B.

[ 11 ]



1’04, 12

List of Species of Cumacea—continued.
34. Platyaspis typica, G-. 0. Sars, . A. B.
35. ,, orbicularis, n. sp., ■ - - ■ ——— - ——

36. Diastylis cornuta, Boeck, . ' . A.B.
37. ,, Josephinae, G. 0. Sars, B. C.
38. ,, echinata, Spence Bate, . . A. B.
39. ,, insignis, G-. 0. Sars, B. C
40. ,, rugosa, G. 0. Sars, . A. B. C . D.
41. ,, rostrata (Goodsir), . A.B.
42. ,, spinosa, Norman, . B.
43. ,, tubulicauda n. sp.,
44. Diastyloides serrata, G. 0. Sars, . A. B. D.
45. ,, biplicata, G. 0. Sars, . A.B.
46. Diastylopsis sp., .
47. Leptostylis G. 0, Sars, . A. E.

/z ftldCTUra, G. 0. Sars, . . A. D.

The Cumacea have been but little collected except in Northern 
seas. The results of the “ Caudan ” Expedition in the Bay of 
Biscay and of the “ Puritan ” near Naples, as well as the unexpected 
harvest of novelties which the present collection yields from a 
region which we have been accustomed to consider well explored, 
show that we are still very far from being in a position to discuss 
profitably the geographical distribution of the group even as 
regards the European seas. The list just given shows that of 
the 39 already known species which it includes, 26 extend to 
Norway (though some of our commonest species, such as Bodo- 
tria scorpioides and Iphinoe trispinosu, become very rare), and 
only 19 to the Mediterranean, while 13 are common to both. 
But of the Mediterranean species eight are deep-water forms, 
only recently found in the Mediterranean by the “ Puritan ” 
Expedition. When the Mediterranean is explored for Cumacea 
as thoroughly as the Norwegian seas have been by Prof. Sars, the 
numbers will, no doubt, come out very differently.

It is not to be supposed that the present collection, large as it 
is, by any means exhausts the Cumacean fauna of the west of 
Ireland. As regards the deep-water species, many occurred only 
in a single fortunate haul of the nets, while even among the 
shallow-water forms, it is likely that peculiarities of habit or of 
habitat have led to some being missed. Thus, for example, 
Cumopsis Goodsiri (van Beneden) is not represented, although 
it is probably distributed all round our coasts, and in many 
places is one of the very commonest species. Prof. Sars, how
ever, has already remarked that this is a strictly littoral species, 
and confined to sandy bays. I have taken it in abundance by 
washing the sand between tide-marks at St. Andrews and else
where on the east coast of Scotland, and I suspect that the same 
method would reveal its presence in favourable localities in the 
west of Ireland also.

I 12 ]
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iii.—Systematic Notes and Descriptions of New Species 
and Genera.

Except where it is necessary to discuss the synonymy, I have 
given a icfeience only to the most important description of each 
species.

Undei tlic heading Disti ibution J have included some un
published records from the collection of the Rev. Canon A. M. 
Norman (these records are distinguished by the abbreviation 
“Mus. Nor.”), and from collections of Cumacea sent to me for ex
amination by the Pans Museum, and by the Naples Zoological 
Station The length of the body is in‘every case measured in 
the middle line, including the telson (when distinct), but not the 
uropods.

Family liUDOTRUDA E.
Eodotiia scorpioides (Montagu).

Cancer sccmpwhZes, Montagu, Trans. Linn. Soc., London, vii., p. 
70, pl. vi., fig. 5. 1804.

C?rma scorpioides, Spence Bate, Ann. Mag. Nat. Hist. (2) 
xvii., p. 456, pl. xiv., fig ii. ; Norman, Rep. Brit. Ass., 
1868 (1869), Reports, p. 273; Walker, Proc. Liverpool 
Biol. Soc. iv., p. 246, 1890 ; G. O. Sars, Crust. Norway, 
iii., p. 106, 1900 [non (J, scorpioides G. O. Sars, t.c. 
p. 10, pls. i.—iii., 1899].

Cnnin Aibdouinii, H. Milne-Edwards, Ann. Sei. nat., xiii., pp. 
292-295, pl. xiii. B, figs. 1-7, 1828 ; H. Goodsir, Edin
burgh New Philos. Jour, xxxiv., p. 125, pl. ii., figs. 
14 -16, pl. iv., fig. 12, .1843, reprinted in Bell, Brit. 
Stalk-eyed Crust., p. 328, and fig. on p. 326 (not fig. 
on p. 328), 1853.

Cuma. EdwardsH, H. Goodsir, Edinburgh New Philos. Jour., 
xxxiv., p. 123. pl.’ii., figs. 1-13 and 18, pl. iv., fig. 11, 
reprinted in Bell, Brit. Stalk-eyed Crust., p. 326, and 
fig. on p. 328 {not fig. on p. 326), 18'3 ; G O. Sars, 
Arch. Math. Naturvid. iii., p. 470, pls. i-iii., 18/8; id. 
Forh. Vidensk. Selsk. Christiania, 1882 (1883), p. 52; 
Hoek Tijdschr. Nederland. Dierkundige Vereen. (2) n., 
p. 170, pl. vii., fig. 1, 1889 ; G. O. Sars, Crust. Norway, 
iii., p. 12, pl. iii., 1899.

[Non Cuma Edwardsii, Krbyer, Naturhist. Tidsskr. iii., p. 504, 
pl. v., fig. 1-16,1841; non Cu/ma Ediuardsii, Spence Bate, 
Ann. Mag. Nat. Hist. (2) xvii., p. 457, pl. xiv., fig. iv., 
1856].

As the nomenclature of the British species of Bodotria is 
involved in some confusion I have attempted to give the full 
synonymy of this species. All British writers, following Spence 
Bate, have applied Montagu’s name to the species of which 
Goodsir was the first to give an adequate account under the 
name C'twna Edwardsii. Unfortunately Prof. G. O. Sars has

[ 13 ]
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given Montagu’s name to the closely allied species which Goodsir 
called Bodotria arenosa. On the Norwegian coast, according 
to Prof. Sars, the latter form is much the commoner of the two. In 
British waters, conversely, the former greatly predominates, 
being one of the commonest Cumacea all round our coasts. So 
far as I am aware, B. arenosa has only been recorded in this 
country, from the Firth of Forth (Goodsir). the Clyde (Robert
son Mus. Nor.), off Fair Isle (T. Scott), and off the north-east 
coast of England (Brady).

. Montagu’s figure and description would apply equally well to 
either of these two species, and if the name which he gave is to be 
retained it must be for that species which is known to occur on the 
south coast of England.o

Occurrence.—This species occurred in twenty-five gatherings, 
in shallow water, most commonly in those from Bofin harbour, 
though never in very large numbers.

Distribution.—Norway, north to Skudesnaes, north of 
Stavanger (Sars); British coasts, north to Shetland (Norman) ; 
Heligoland (Ehrenbaum); Holland (Hock); France (IJ. Milne- 
Edwards, Bonnier); Mediterranean, Hyeres (Walker), Syracuse, 
Naples. Spezia, (Sars). In shallow water.

Bodotria pulchella (G. O. Sars).
C'uma pulchella, G. 0. Sars, Arch. Math. Naturvid. iii., p. 484, 

pl. vi., 1878 ; op. cit. iv., p. 124, pl. lx., 1879.
Occurrence.—A few specimens in four harbour gatherings.
Distribution.—Aberdeen, Clyde, Forth (T. Scott), Irish Sea 

(Walker), Sunderland (Mus. Nor.); Heligoland (Ehrenbaum); 
Bay of Biscay (Sars), N. and W. coasts of France (Mus. Paris) ; 
Cannes (Walker), Naples (Sars). In shallow water.

Cyclaspis longicaudata (G. O. Sars).
Cyclaspis longicaudata, G. O. Sars, Forh. Vidensk. Selsk. Chris

tiania, 1864 (1865), p. 207 ; Bonnier, Ann. Univ. Lyon 
xxvi., Campagne du “ Caudan,” p. 534, pl. xxviii., fig. 2, 
1896; G. 0. Sars, Crust. Norway, iii., p. 16, pls. vii. 
and viii., 1899.

Bonnier s figure of the carapace viewed from above (Lc., pl. 
xxvni., fig. 2 b.), shows the pseudorostrum much more truncate 
than in Sars’ figure. I believe, however, that this is due to the 
caiapace having been drawn as seen obliquely from the front. 
Our specimens agree very closely with Sars’ account. 
Occurrence.—In. three gatherings from 199 to 382 fathoms.
Distribution.—Norway In. to Lofoten Is. (Sars); N. Atlantic 

(Norman); Bay of Biscay (Bonnier); Mediterranean (Lo 
Bianco). A deep-water species ranging from 120 metres 
(Lo Bianco) to 1,450 fath. (Norman).

[ 14 ]
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Cyclaspoides Sarsi (Bonnier).
Cyclaspoides Sarsi, Bonnier, Ann. Univ. Lyon, xxvi., Campagne 

du “ Caudan,” p. 530, pl. xxviii., fig. 1, 1896.
This species has hitherto been known only by two immature 

specimens obtained by the “ Caudan ” at a depth of 950 metres 
in the Bay of Biscay. The most remarkable feature of the 
species is indicated by M. Bonnier in the words “La carapace 

. s’ etend jusqu’au troisieme segment thoracique et ne 
laisse libre que les deux derniers.” His figures, however, show a 
very distinct suture line separating the carapace from the second 
leg-bearing somite. In the present specimen, a female with fully 
developed but empty brood-pouch, this suture is only faintly 
visible near the lower edge of the carapace. Dorsally, there is no 
trace of it, nor can any suture be discerned between the second 
somite and the third, of which only the pleural plates are distinct 
laterally.

This coalescence of the first three leg-bearing somites with the 
carapace is a feature not occurring elsewhere among the Cumacea, 
and must be regarded as the most import mt character distin
guishing the genus Cyclaspoides, which, as I have elsewhere 
shown,* is at present restricted to this species.

In all the other characters which can be examined without 
dissection our specimen agrees very well with Bonnier’s figures 
and description.

Occurrence.—One specimen from 382 fathoms.
Distribution.—Bay of Biscay, 950 metres (Bonnier);

Iphinoe trispinosa (Goodsir)
Iphinoe trispinosa, G. 0. Sars, Crust. Norway, iii., p. 14, pls, 

v. and vi., 1899.
The specimens recorded under this name agree with Sars’ des

cription and figures quoted above, except in some small details, 
such as the fact that the abdomen in most cases is not longer 
than the cephalothoracic region. In all the British specimens 
which I have dissected the basis of the first pair of logs is 
distinctly longer than the remaining segments of the leg together. 
This appears to be the. most tangible difference separating the 
northern form from that which Sars describes from the Mediter
ranean under the name I. gracilis (Arch. Math. Naturvid. iii., 
p. 496, pls. x.-xiv.), and which he later suggests keeping apart 
from [. trispinosa as a distinct species under the name I. serrata, 
Norman. The true I. serrata, however, is a quite distinct species 
(v. inf ra'). I am still uncertain as to the separation of the British 
1. trispinosa from the Mediterranean I. gracilis, Sars (nQt t!ie 
I. gracilis of Spence Bate), and if these are to be united it will 
be difficult to retain I. tenella distinct.

* Herdman’s Rep. Ceylon Pearl Oyster Fisheries, Pt. ii-> P- Royal 
Society, 1904.

[ 15 ]
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Occurrence.—This is one of the most abundant species in the 
collections, occurring in no less than 4G of the gatherings from 
shallow water, sometimes in considerable numbers.

Distribution.—Norway (very rare) (Sars), Kattegat (Mcinert) , 
British seas, very common, N. to Shetland (Norman); France 
(Bonnier). If 1. gracilis, Sars, non Spence Bate, be identical 
the range of the species extends to the Mediterranean (Sars, 
Walker).

Iphinoe serrata, Norman.

Iphithoe [err. pro Iphinoe] serrata, Norman, Rep. Brit. Ass., 
18G6 (1867), Reports, p. 201 ; Norman, Rep. Brit. Ass., 
1868 (1869), Reports, p. 272. Non Iphinoe serrata Sars, 
Arch. Math. Naturvid. iii., pls. x-xiv. (I. gracilis in text) 
1878.

Canon Norman has pointed out to me that this species is not, as 
Sars supposed,identical with the form described by the latter from 
the Mediterranean under the name Iphinoe gracilis, Sp. Bate. Tw< > 
of the characters given in Canon Norman’s original description still 
suffice to distinguish the species from all the neighbouring forms 
viz., “ Cephalothorax [carapace] . . . twice and a half as long 
as deep,” and “First pereiopods having both margins of basal 
joint denticulated.” As regards the latter point, the denticula- 
tions on the irmex edge of the basis are rather slight, but those 
on the outer edge are very strong. I hope to re-describe the 
type-specimens of this species elsewhere.

Occurrence.—A single female specimen with rudimentary 
oostegites, in 17-20 fathoms off Dunany Point, Co. Louth.

Distribution.—Sleat Sound, Skye, Shetland (Norman), 
Rothesay, S. W. Ireland, Naples (Mus. Nor.).

Family VAUNIOMPSONIIDAE.

Genus Vauntompsonia*
Vauntovipsonia, Spence Bate, J. Royal Dublin Soc. ii., p. 102, 

1858; Vaunthonipsonia, Spence Bate, Nat. Hist. Review 
v., p. 203, 1858 ; G. O. Sars, Arch. Math. Naturvid. iv. p. 12, 
1879; G. 0. Sars, Rep. Cumacea Challenger, p. 22, 1886.

In 1879 Professor Sars gave as one of the characters of this 
genus “ Pedes 2 di paris . . . 5-articulati,” and figured that appen
dage of K cristata as having only 5 segments apart from the

* I am inclined to think that the spelling of the name ought to stand as 
above, not, as is usual, Vaunthompsonia. The latter form is used in Spence 
Bate’s paper in the Nat. Hist. Review, which appears to be a reprint of, and 
was probably later than, that in the J. Royal DublinSoc., in which the aspirate 
is omitted, hi any case the omission was clearly intended by the author, who 
states that in building up the word the Christian name and surname of Air. 
Vaughan Thompson have been “ both sPell^d according to sound.’*
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coxa. which, according to his custom at that time, was omitted 
from the enumeration and from the figure. In 1886 he repeated 
the statement in a different form—“second pair . . . with 
the ischial joint not defined,” and in his description ol F. 
meridionalis (Rep. Cumacea Challenger, p. 24) stated that the 
second pair of legs were “composed of but six joints [i.e., includ
ing the coxa], the ischial joint not being distinctly defined.” It 
was somewhat surprising, therefore, to discover that in all the 
specimens of V. cristata which I could examine, the full number of 
segments was present in this appendage (Pl. I., fig. 1), there 
being a well-defined ischial segment which is not shown in Sars’ 
figure. I am unable to find any grounds for thinking that the 
specimens which I have seen, including some from the Mediter
ranean, belong to a different species from that figured by Sars. 
It seems most likely that the individual dissected and figured 
by him was abnormal in this character. In K meridionalis I 
find, on examining the type-specimen preserved in this Museum, 
that the ischial segment is quite distinctly visible without dissec
tion, so that its absence must no longer be given as distinctive of 
the genus. The remaining species, V. caeca, Bonnier, will be dis
cussed below under the genus Batliycnma.

Vauntompsonia cristata, Spence Bate.

Plate I., fig. 1.
Vaunthompsonia cristata, G. O. Sars, Arch. Math. Naturvid 

iv. p. 13, pls. xxiii.-xxvi., 1879.
Occurrence.—This species appeared in considerable numbers in 

the gatherings from Ballynakill Harbour in June and July, 1902, 
and a few specimens in a single gathering from the same locality 
in May, 1903. All the specimens are adult males except one, 
a female with empty brood-pouch, labelled as having been 
obtained by the bottom tow-net. Sars has already noted that 
the males of this species sometimes appear in swarms at the 
surface, especially at night, while the females are only to be 
found in the mud at the bottom

Distribution.—Shetland, Clyde, Forth (Robertson, Scott), S. 
of Ireland (Spence Bate); W. Coast of France (Mus. Paris); 
Mediterranean (Sars).

Genus Bathycuma.
Bailey curia, Hansen, Isopoden, Cumaceen und Stomatopoden der 

Plankton Expedition, p. 55, 1895.
Dr. Hansen’s genus Bathycuma is stated to differ from 

Vauntompsonia in the absence of an eye, in the form of the basis 
of the third maxilliped, which is slender and has the outer angle 
produced, and in the elongated shape of the body. The last of 
these characters is not very pronounced, and is, perhaps, not of
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great systematic importance, but in the other two the species dis
cussed below agrees with Bathycuma. Hansen further states, 
however, that his species agrees with in the
structure of the second pair of legs, and he figures and describes 
these as consisting of six segments (i.e. including the coxa).

I have shown above that in Vauntompsonia the second legs 
normally have the full number of segments, and it is just possible 
that Hansen has been led into error by Sars’ statement on this 
point. In either case the present species seems to resemble the 
type-species of Bathycuma more closely than it does that of 
Vauntompsonia, and I have accordingly placed it in the former 

genus. The chief differences between the known characters of 
the two species of Bathycuma may be summarised as follows :—

Carapace nearly twice as long as deep, upper margin of pseudo
rostrum sloping downwards, continuing the curve of the dorsal 
keel, the serrations of which run to its tip. Basis of third 
maxillipeds without teeth. Second pair of legs with ischium 
suppressed [?]. Peduncle of uropods longer by one-third than 
the equal rami, which are stout. First segment of endopod little 
longerthan the second and nearly twice as broad. 71 7° J B. elong ata.

Carapace one and two-thirds as long as deep, upper margin of 
pseudorostrum horizontal, without serrations. Basis of third 
maxillipeds with a row of strong teeth on its lower surface. 
Second pair of legs with ischium distinct. Peduncle of uropods 
sub-equal to the endopod and shorter than the exopod. The rami 
slender, first segment of endopod more than one and a half times 
as long; as the second and very little broader. .. 7 . .J B. brevirost ris.

Bathycuma brevirostris (Norman).
Leucon brevirostris, Norman, Ann. Mag. Nat. Hist. (5) iii., 

p. 71, 1879.
Vaunthompsonia caeca, Bonnier, Ann. Univ. Lyon, xxvi.,

Campagne du “ Caudan,” p. 536, pl. xxviii., fig. 3, 1896.
Norman’s description of the dorsal crest of his Leucon 

brevirostris as having " the teeth not regularly arranged as usual 
in single file, but in an irregular double alternating line,” sug
gests at once a comparison with the genus and
an examination of specimens in the present collection led to the 
suspicion that Norman’s species might be the same as that des
cribed by Bonnier as V. caeca. By the kindness of Canon Norman 
I have been able to examine carefully the type of his species, and 
the result has been to establish its identity, in all characters 
visible without dissection, with Bonnier’s species. The largest 
specimen in this collection, an immature female, measures 5‘6 
mm. in length. Canon Norman gives 10 mm. as the length of 
his specimen, but this must have included the uropods, fori find 
that the body of the specimen, which is now broken in two, 
measures only about 8 mm. Bonnier gives 10 mm. as the length

[ I* ]



I. 04, 19

of an immature male. The first legs were broken both in 
Norman’s and in Bonnier’s specimens. In a female in the present 
collection they arc complete, and are about one and two-thirds 
the length of the carapace, much more slender than in K cristata, 
with the carpus and dactylus subequal and the propodus half as 
long again. The basis is armed with strong spines as described 
by Bonnier.

In the female sex, owing to the shape of the basis of the third 
maxilliped, the species is hardly tc be distinguished, without dis
section, from the genus to which Norman referred it. In the 
male sex, hovevei, the picsence of a full series of pleopods suffices 
to place it among the Vauntompsoniidae.

Occurrence.—Five specimens from 382 fathoms.
Distribution.—S. of Rockall, 109 fathoms (Norman) ; Bay of 

Biscay, 350—1,710 metres (Bonnier); Mediterranean, 950—1,100 
metres (Lo Bianco.)

Family LEUCON IDAE.

Leucon pallidus, G. O. Sars (?)
Leucon pallidus, G. O. Sars, Forh. Vidensk. Selsk. Christiania 

1864 (1865), p. 182 ; id., Kg], Svenska Vet. Akad. Handl, xi. 
No. 6, p. 8, pl. m, fig. 10,1873 ; id., Crust. Norway, iii, p. 33 
pl. XXV. ’

The specimens which I record under this name differ from 
Sars’ account of the species in possessing on either side of the 
cephalic lobe, just above the end of the lateral fissure, a small, 
inconspicuous denticle, sometimes two. The terminal spine of 
the endopod of the uropods is distinct from the segment which 
carries it. All the specimens are immature, and more or less 
damaged.

Occurrence.—Four specimens from 382 fathoms.
Distribution.—Spitzbergen, 1,400 fathoms; Norway, 

fathoms (Sars). 60-400

Leucon siphonatus, n. sp.
Blate I, figs. 2—4

Female. Total length, 3-85 mm
The carapace is somewhnithird of the total length and T0^' tfSed’-lttle less than one' 

The dorsal edge is slightly arched J, i 1 twice -as long as dcep'

the cephalic lobe tor about one-fourth of the total length of the 
carapace. 1 he dorsal edge of the ^,,1 x 1. c pseudorostrum bears several
teeth near the base, the tip is rounded, and obscurely serrated, and 
there are two stout spimform teeth on the lower margin. From 
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the end of the pseudorostrum the branchial siphon projects for a 
distance equal to the length of the carapace. It is surrounded 
by a number of stiff setae, springing from the margin of the 
pseudorostrum. On the dorsal side these setae are only a little 
shorter than the siphon, but they diminish rapidly in length 
towards the ventral side. The antennal notch is rather narrow. 
Above it the antero-lateral margin bears three teeth. The antero
lateral angle is truncate, and bears inferiorly a sharp tooth, 
.followed on the lower margin by several serrations, diminishing 
posteriorly. On the side of the carapace, near the antero-lateral 
margin, is a group of small denticles.

The abdomen is moderately stout, and little longer than the 
cephalothorax.

The antennules (Pl. L, fig. 3) have the last segment of the ped
uncle a little shorter and more slender than the preceding, and 
about equal in length to the outer flagellum. The latter has three 
segments, the proximal forming about half its length, while the 
terminal one is very small. The inner flagellum is unsegmented, 
and equal in length to the first segment of the outer one. The 
antenna has a long and slender process projecting from the 
antennal notch and tipped with sensory setae. The mandible (as 
seen through the carapace without dissection) has the character
istic Leuconid outline.

The first le^s are more than one and a half times the length 
of the carapace and moderately stout. The dactylus is about one- 
third the length of the propodus, and the latter is equal in length 
to the carpus.

The uropods (Pl. I., fig. 4) are about equal in length to the last 
two somites together. The peduncle is slightly expanded distally, 
and bears a few setae on the inner margin. The rami are sub-equal, 
and longer by about one-fourth than the peduncle. The endopod 
has the proximal segment nearly three times as long as the distal, 
with five spines on its inner edge. The distal segrnei't has two 
spines internally, and a long slender apical spine. The exopod 
has setae on outer and inner edges, and a group of five at the 
tip.

This new form differs from all the species of the genus except 
L. tenuirostris, Sars (Challenger Rep. Cumacea, p. 38, pl. V., figs. 
1-4,1886), in the relatively large size of the inner flagellum of the 
antennule, and in the serrated antero-lateral margin of the cara
pace and narrow antennal notch. From L. tenuirostris it is dis
tinguished by the much shorter pseudorostrum. Further, it is dis
tinguished from all the known species of the genus by the great 
development of the branchial siphon, and the long stiff setae 
which accompany it.

Occurrence—A single specimen from 382 fathoms.
Distribution.—I have observed a number of specimens which 

apparently belong to this species in a collection of Cumacea from 
deep water near Capri, sent to me for examination by the Naples 
Zoological Station.
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Eudorella truncatula (Spence Bate).
Eudorella truncatula, G. O. Sars, Crust. Norway, iii., p. 37, 

pl. xxix., 1900.
Occurrence.—In small numbers at eight stations, all in shallow 

water except one, “ 50 miles \\ .N.W. of Cleggan,” where a solitary 
specimen occurred, at a depth of 120 fathoms, in company with 
such characteristic deep-water forms as Procampylaspis arniata, 
Diastylis cornuta, &c. Only in one gathering, from Ballynakill 
Harbour (14-1-02, L, 13 B.), did the species occur in any numbers.

Distribution.—Norway, becoming rare in the north (Sars), to 
East Finmark (Norman), Kattegat (Meinert); Heligoland 
(Ehrenbaum) ; British Seas to Shetland (Norman), Valentia (Mus. 
Nor.); Naples, Spczia (Sars); “Porcupine” Exp., 55° 11' N., 11° 
31' W., 1,443 fathoms. With the exception of the last, all the 
records refer to shallow water.

Eudorella hispida, G. O. Sars.
Eudorella hispida, G. O. Sars, Kgl. Svcnska Vet. Akad. Handl, 

ix., No. 13, p. 49, pl. xviii., fig. 95-97, 1871.
A young male 5 mm. long and two still smaller specimens are 

referred, though with some hesitation, to this species, chiefly 
because the antero-lateral tooth of the carapace is much produced 
and straight. The antepenultimate segment of the second leg is 
It times the length of the preceding segment in the male 
specimen. The species has only been recorded hitherto off the 
New England coast.

Occurrence.-—At two stations, in 320 and 200 fathoms.
Distribution.—39Q 54' N., 73° 15 W.» 30-35 fath. (Sars).

Eudorella emarginata (Kroyer).
Leucon emarginatus, Kroyer, Nat. Tidsskr. (n.s.) ii., p. 181, 

pl. i., fig. 7, pl. ii., figs. 3a-h, 1846.
Eudorella emarginata, G. O. Sars, Crust. Norway iii., p. 36, pls. 

xxvii. and xxviii., 1900.
This well-defined species appears to be an Arctic and Boreal 

type, and its absence from the gatherings made on the west coast 
is noteworthy.

Occurrence.—Two young female specimens, from 30-32 
fathoms, oft* Clogher Head.

Distribution.—Norway (common), N. to Vadso (Sars); Hebrides 
(Norman), Clyde (Scott), off Northumberland (Brady); Heligoland 
(Ehrenbaum); Arctic Seas, from Greenland (Hansen), to the 
Yenisei (Stuxberg), Gulf of St. Lawrence, Halifax (Smith). 
Shallow water, to 410 fath.
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Eudorellopsis deformis (Kroyer).
Eudorellopsis cleformis, G. 0. Sars, Crust. Norway, iii., p. 40, pls 

xxxi. and xxxii., 1900.
Like the last, this species is a typically northern form, and 

has not been found on the west coast.
Occurrence.—Two small specimens, Carnlough Bay, Co. 

Antrim, 3-5 fathoms.
Distribution.—Greenland (Kroyer, Hansen), Iceland, Norway 

(rare) (Sars), Kattegat (Meinert); Fair Isle, Aberdeen, Forth, 
Clyde (Scott), Northumberland (Brady); Heligoland (Ehrenbauni). 
N.E. America (Sars). Shallow water, to 30 fath.

Family NANNASTACIDAE.

As originally defined by Sars, the families Cumellidae 
(=Nannastacidae of Spence Bate), including the genera C amelia 
and Nannastacus, and Campylaspidae, consisting of the single 
genus Campylaspis, were sharply distinguished from each other 
by the structure of the mouth-parts, which in the last-named 
genus are strikingly different from those of other Cumacea. 
Bonnier in 1896 described a new genus, Procamp ylaspis, which 
he referred to the but which, in some characters,
notably in having the first maxilliped and the maxilla of normal 
structure, approaches the Nannastacidae. Sars (Crust. Norway 
iii., p. 83) seems inclined to refer Bonnier’s genus to the latter 
family; and Stebbing( Willey’s Zool. Results, Pt. v., p. 611) suggests 
that it may be found necessary to establish a separate family for 
Pro campylaspis, because of the peculiarities of structure pre
sented by the maxillipeds. The two new genera described below 
complicate the problem still further, by having mouth-parts of a 
type more “normal” and generalized than in any of the genera 
above named. They cannot be placed in cither of the existing 
families without doing violence to the accepted definitions, and, 
if Mr. Stebbing’s suggestion of a separate family for Procampy- 
laspis were adopted, a fourth family would have to be established 
for them. For the present it seems better to admit that the old 
distinction between Nannastacidae and Campylaspidae has 
broken down, and to treat all these genera as forming a single 
group under Spence Bate’s name Nannastacidae, sharply if not 
very profoundly separated from all other Cumacea by uniting 
the characters of an unjointed endopod of the uropods, no telson, 
no pleopods in the male, and having natatory exopods on two 
pairs of legs in the female, and four in the male.

A synopsis of the more important differential characters of 
the genera may be provisionally attempted, as follows :—

N—Molar process of mandible styliform, pointed.
(a) Maxilla and first maxilliped of normal structure, 

second maxilliped straight, with greatly developed 
claws on terminal segment.

Procampylaspis.
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(6) Maxilla reduced to a simple plate without movable 
endites, first maxilliped also reduced, with only 
three distinct segments, the terminal one very 
minute. Second maxilliped with propodus inflated 
and obliquely articulated with preceding segment. 

Campylaspis.
B. —Molar process of mandible stout and truncate.

((t) Second maxilliped with distinct ischium, carapace 
more or less overhanging the anterior thoracic o o 
somites.

(a) Carapace much depressed and expanded 
laterally. Platycwnia.

(/I) Carapace sub-ovoid. Cumellopsis.

(6) Second maxilliped without distinct ischium, carapace 
not overhanging the anterior thoracic somites.

(a) Eye single, or absent. Cumella.
(/3) Eyes paired. Nannastacus.

Cumella pygmaea, G. O. Sars.
C. pygmaea, G. O. Sars, Arch. Math. Naturvid. iv., p. 94, pls. 

1—lii; id., Crust. Norway iii., p. 83, pl- lv.
Occurrence.—This is one of the most common species in the 

collection, occurring in forty-four of the gatherings, sometimes 
in considerable numbers, at the surface and down to sixty-seven 
fathoms. In the great majority of cases only males are present, 
but one or two females occur in bottom gatherings.

Distribution.—Norway, north to Lofoten (Sars) ; Shetland 
(Norman), Moray Firth, Aberdeen, Clyde (Scott), Sunderland 
(Brady), Plymouth, Jersey, Valentia, Westport (Mus. Nor.); 
Heligoland (Ehrenbaum) ; Mediterranean (Sars, Walker). 
Shallow water.

Cumella gracillima, n. sp.

Plate I., figs. 5-14.
Female, sub-adult, with developing oostegites. Total length 

275 mm.
Carapace (Pl. I., fig. 5) a little more than one-quarter of 

total length, moderately compressed, keeled on the dorsal surface 
and armed with about four long spiniform teeth. The vertical 
height is about three-quarters of its length. The pseudorostrum 
is bent upwards nearly at right angles with the long axis of.the 
body. It is very obliquely truncate, and is produced distally into 
a spiniform process on the upper or posterior side, there ls.no 
eye, and the ocular lobe is represented by a narrow process which 
runs up between the lateral plates almost or quite to the ip of
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the pseudorostrum. Owing to the position of the parts it is 
difficult to see whether this process is exposed on the surface or is 
covered in by the lateral plates. The two branchial siphons 
are separate from each other and are very long. Each is formed 
of a transparent structureless membrane rolled up into a spiral 
tube and capable of elongation and contraction by the telescop
ing of the coils one into the other. In the specimens examined, 
the siphons, though apparently not fully expanded, project from 
the opening of the pseudorostrum for a distance nearly equal to 
the length of the carapace. The antero-lateral margin is vertical 
and the antennal notch is hardly indicated. The antero-lateral 
corner is armed with a long curved compressed spine, followed 
by a series of about nine similar spines diminishing in length 
posteriorly and occupying the anterior third of the strongly 
convex lower margin. Although of considerable size these spines 
asre very thin and transparent and easily overlooked.

The free thoracic somites diminish rapidly in height from 
before backwards. The pleural plates are small and project very 
little at the sides. The first two somites are very short antero- 
posteriorly and the fourth has on its dorsal surface a curved 
transparent spine, perhaps paired.

The abdomen is very slender. Its length is three-fifths of the 
total length of the body, and the fourth somite is three times, the 
fifth about five times as long as thick. The last somite is about 
two-fifths the length of the preceding.

The antennules (Pl. I., fig- 7) are very long and slender, nearly 
two-thirds of the length of the carapace. The proximal segment 
is longer than the other two together, slightly curved, and its 
thickness at the middle is only about one-seventh of its length. 
The second segment is nearly twice as long as the third, and has 
a very small process on its outer margin, not projecting beyond 
its distal end. The external flagellum is nearly as long as the 
second peduncular segment. It consists of three segments, the 
distal one very minute. The inner flagellum consists of two 
segments.

The antennae (Pl. I., fig. 8) unlike those of the species already 
known, are distinctly divided into three segments, each bearing 
a seta, that on the middle segment being very long.

The mandibles, lower lip, maxillulae, maxillae and first maxilli
peds agree very closely with Sars’ figures of these appendages in 
C'umeZht pygraaea. The branchial apparatus (apart from the 
siphons already mentioned) was not sufficiently well preserved to 
permit examination.

The second maxillipeds have the basis relatively a little longer 
than in C. pygmaea.

In the third maxillipeds (Pl. I., fig. 9) the basis is more slender 
than in C. pygmaea and its distal outer angle is not produced; 
the merus is less produced externally, and its articulation with 
the carpus is less oblique.

The first legs (Pl. I., fig. 10) have (he basis slender and unarmed 
and less than two-thirds the lengtl of the remaining segments. 
The carpus and propodus are subequal and more than twice the 
length of the dactylus.
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The second legs (Pl. I., fig. 11) differ from those of C. pygmaea 
in their greater slenderness, and the somewhat longer terminal 
segment.

The remaining legs are much longer and more slender than 
those of C. pygmaea and have the carpus much longer, about 
three times the length ot the propodus in each case. The basis 
is longer than the remaining segments in the third pair, equal to 
them in the fourth, and two-thirds of their length in the fifth 
(Pl. I., fig. 12).

The uropods (Pl. I., fig. 13) are elongated and very slender. 
The peduncle is three times the length of the last somite, its 
diameter less than one-seventeenth of its length. The rami are 
subequal and a little more than halt of the length of the peduncle, 
lhe endopod has four spines on its inner edge and a long terminal 
spine, lhe exopod has a very long and slender terminal spine 
and a spinulc close to its base. There are one or two small setae 
on the inner margin of the peduncle and on the rami.

The integument is everywhere very thin and flexible, trans
parent, and without any very definite texture.

Male. Total length 2*4 mm.
The carapace (Pl. I., fig. G) is one-fourth of the total length, less 

compressed than in the female, with the dorsal edge smooth, 
without teeth. The rostrum is more oblique than in the female 
and less sharply pointed. The teeth of the lower margin arc 
reduced to four, and arc much smaller than in the female.

The branchial siphons were injured in both specimens but 
appear to be shorter than in the female. The abdominal somites 
are without a lateral groove. The antennal flagella do not ex
tend beyond the last thoracic somite.

The uropods (Pl. 1., fig. 14) are less elongated than in the 
female. The peduncle is about two and a half times the length 
of the last somite and less than twice the length of the rami. 
There are two spines on the distal part of the inner margin. 
The endopod has six spines along its inner edge, increasing a 
little in length distally, and a long terminal spine.

This species is distinguished from both the known species of 
Cumella by the much greater slenderness of the posterior pait of 
the body and of the limbs, especially the uropods, by the sharply 
upturned pseudorostrum, and by the teeth on the lower margin 
of the carapace. Further, it renders necessary a modification of 
the generic diagnosis, since it possesses a three-segmented an
tenna in the female, and has the distal angle of the basis of the 
third maxillipeds not produced.

Occurrence.— 2 males and 3 females, from 382 and 199 
fathoms.

Nannastacus unguiculatus, Spence Bate.
1V. unguiculatus, G. 0. Sars, Arch. Math. Naturvid. iv., p. 109, 

pls. Iv.-lvii.
As Sars has observed, specimens of this species, especially 

females, are frequently so encrusted with mud that their examina
tion is a matter of great difficulty. The females in the present
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collection, differ slightly from Sara’ figures in having the pseudo
rostrum less produced, and, in some cases, the lateral corners less 
acute. In one or two I am unable to see any trace of the series 
of flattened spines usually conspicuous on the side of thecarapace, 
but whether this is natural oris the result of rough handling 
(and perhaps the decalcifying action of the formalin used in pre
servation) 1 am unable to say. The males have the carapace, loss 
coarsely granulated than is shown by Sars, and there is some 
variation in the development of the serrated crests on the 
abdomen.

Occurrence.—This is one of the most abundant species, occurring 
in 49 gatherings from shallow water. In nearly all cases only 
males were got, often in considerable numbers, but one or two 
females were present in a few of the gatherings.

Distribution.—22 miles North of Shetland (Scott), Clyde 
(Robertson), Irish Sea (Walker), W. of Ireland (Mus. Nor.); W. 
coast of France (Mus, Paris); Mediterranean (Sars). Possibly 
extending to the Red Sea (Diops parvulus, Paulson).

Nannastacus brevicaudatus, n. sp.

Plate I., figs. 15-19.

Female, with OOfitegitCS. Total length, 1'8 mm.
In general form resembling W. unguiculatus but with shorter 

and stouter body. Carapace two-fifths of the total length. Pseu
dorostrum very short, not produced above the level of the eye when 
seen from the side. A ntero-lateral corner less produced than in 
N. vmguiculatus, rounded at the tip, finely serrated below. The 
surface of the carapace is everywhere rough, with prominent 
granules, but there are no series of flattened spines on the dorsal 
and lateral surfaces as in N. tcnguiculatus. The free thoracic 
somites have a few small spines near the lateral margins.

The abdomen is shorter and stouter than in Ar. unguiculatus, 
and is about three-fourths the length of the cephalothoracic 
region. The first three somites are broader than long. In the 
last somite the length and breadth are nearly equal, and there is no 
median spine on the hind margin.

The eyes, though well-developed, appear colourless in the 
specimens examined. Specimens of Ar. unguiculatvs in the same 
gathering have the eye-pigment well preserved, so that its 
absence in 2V. brevicaudatus is probably a specific character.

The antennules are very similar to those of Ar. unguiculatus, 
but the second and third segments oE the peduncle are a little 
shorter, the process on the second segment is smaller than in that 
species, and^ there is only one seta on the distal end of the same 
segment. I he antennae and the mouth parts resemble very 
closely those of W. unguiculatus. The basal plate of the second 
maxilliped carries six (instead of five) setae.

The first legs agree exactly in the proportions of the segments 
with those of 1V. There appears to be but one
tooth on the outer margin of the ischium and merus respectively,
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and only four teeth on the outer side of the basis. Only two 
teeth were observed on the basis of the second leg. In all of these 
cases, however, the teeth are exceedingly transparent and difficult 
to see, and it is possible that some may have been broken off in 
the process of cleaning the appendages from the mud with which 
they were encrusted.

In the remaining legs the basis is distinctly longer than in Ar. 
unguiculatus. In the third pair it is equal in length to the dis
tal segments together, and in the fourth (Pl. I., fig. 16) and fifth 
pairs it is nearly two-thirds of their length. Thc claw is shorter 
and less curved, and the division between it and the terminal 
segment of the limb is obsolete.

The uropods (Pl. I., fig. IS) are very short, their total length, 
excluding the terminal spine, being about two-thirds the length 
of the last two somites together. The peduncle is hardly longer 
than it is broad at the distal end, and bears a bunch of fine setae 
on its inner margin., lhe endopod is only half as long again as 
the peduncle. Its inner margin is coarsely serrated, the teeth 
being directed somewhat towards the dorsal side. The outer 
edge is also serrated, especially towards the distal end. Thc 
terminal spine is short and stout, about one-third of the length of 
the endopodite. The exopodite is stout, about two-fifths the 
length of the endopodite, its basal segment very distinct.

Male.—Total length, T95 mm.
The male resembles that of IV. unguiculatus very closely in 

general form except that the abdomen is much shorter. The 
form of the antero-lateral angle is very similar, and though the 
surface of the carapace is less coarsely granular than is repre
sented in Sars’ figures, it agrees in this respect with specimens of 
IV. unguiculatus from the same gathering. The scattered setae 
on the surface are more numerous than in that species, and the 
serrations on the dorsal surface of the abdominal somites are less 
distinct.

In the posterior pairs of thoracic legs the basis is relatively 
longer than in N. unguiculatus, that of the fourth pair (Pl. 1., 
fig. 17) being but little shorter than the remaining segments 
of the limb together.

The uropods (Pl. I., fig. 19) arc much shorter and stouter than 
in IV. unguiculatus, being about three-quarters the combined 
length of the last two somites. Thc peduncle is about two-thirds 
as broad as long, and a little more than half the length of thc 
endopod. The latter is strongly serrated on its inner edge, and 
bears a serrated crest on the upper surface near the outer edge. 
The terminal spine is less than one-third the length of thc 
endopod. The exopod is about one-third the length of the 
endopod.

No pigment is visible on the body, although specimens of 
IV. unguiculatus in thc same gathering are darkly pigmented. 
The eye pigment is also much less dark, of a reddish-brown 
colour, while that of N. unguiculatus is of a purplish black. 
Occurrence.—Two females and one adult male from Ballynakill 

Harbour.
[ 27 ]
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Genus Cumellopsis, nov.
Resembling Campylaspis in general shape, but more slender. 

Carapace not so strongly vaulted as in that genus. Antennal 
tooth strongly produced. Mandibles with stout truncated molar 
process. Maxillulae not very strong. Maxillae of normal form 
with two movable endites. First maxillipeds with basis, morns, 
carpus, propodus and dactylus distinct, and of the usual form. 
Branchial apparatus well-developed. Second maxillipeds not 
expanded, ischium distinct, propodus articulating with distal end 
of carpus, terminal segment of moderate size, with a single apical 
spine. Third maxillipeds normal.

The species for which this new genus is proposed resembles in 
general appearance a somewhat slender Campy I (asp is, but it 
differs widely from that genus in the structure of its mouth
parts, returning in fact to what Bonnier calls “ la desesperante 
uniformite des appendices buccaux dans tout le groupe des 
Cumacds.”

Hansen’s Campylaspis carinata, concerning which Sars has 
expressed the opinion that it probably belongs to the Narnia- 
stacidae, may, perhaps, be referred to the new genus defined 
above. There is a specimen (the second known) in the Museum 
of University College, Dundee, and I am indebted to Professor 
D’Arcy W. Thompson, C.B., for permission to examine and partly 
dissect it. It possesses a stout, truncated molar process, first 
maxillipeds fully developed, and second maxillipeds with dis
tinct ischium, in all these characters agreeing with the present 
genus, while it somewhat resembles the species described below 
in the general shape of the carapace. The maxilla was not 
examined, but the second and third maxillipeds resemble in 
shape rather those of Cv/mella and Namnastacus, and there is a 
large, well-developed eye.

Cumellopsis Helgae, n. sp.

Plate II., figs. 20-34.
External characters (including uropods) described from Female 

with developing oostegites; total length, 5’8 mm. All other 
appendages from young Male, 47 mm. total length.
i u cai.aPace (PP IP, figs. 20 and 21) is one-third of the total 
eng , slightly depressed. Seen from above it is widest 

pos enoily, where the width is two-thirds of the length, and 
a little greater than the depth. The dorsal outline is not very 
stiongly arched. The pseudorostrum is upturned and pointed 
as seen from the side, squarely truncate from above. There 
is no eye, and the ocular lobe is very small, the lateral plates 
of the pseudorostrum meeting in front of it for a distance 
equal to about one-eighth the length of the carapace. The an
tennal notch is widely open and angular, defined by a prominent 
acute tooth, which has one or two serrations on its lower margin 
and reaches as far forward as the tip of the pseudorostrum. There 
is a slight median keel posteriorly on the dorsal surface of the 
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carapace and a transverse elevation on the cephalic lobe. On 
each side of the carapace is a broad shallow longitudinal depres
sion bounded above and below by low rounded ridges of which 
the upper is continued on to the pseudorostrum while the lower 
ends anteriorly in the antennal tooth. Posteriorly the depression 
is not defined, but dies out towards the posterior margin of the 
carapace. The first two thoracic somites are very short and are 
not produced dorsally.

The abdomen is moderately stout, cylindrical, a little longer 
than the cephalothoracic region, the penultimate somite nearly 
three times as long as broad and about twice as long as the last 
somite.

The antcnnules (Pl. II., fig. 22) have the proximal segment of 
the peduncle shorter than the other two together, the outer 
flagellum of three segments, and the very short inner flagellum of 
two distinct segments.

The anterior lip (Pl. 11., fig. 22) is not prominent.
Mandibles (Pl. IL, fig. 23) of normal type, molar process well 

developed, incisor process not enlarged, about six spines present.
Lower lip (Pl. II., fig. 24) -with incurved tips to the lobes, each 

armed with three serrated laminar spines.
Maxillulae (Pl. II., fig. 25) with anterior lobe not specially 

broad, palp carrying two setae. Maxillae (Pl. II., fig. 26) ot 
normal structure.

First maxillipeds (Pl. IL, fig. 27) fully developed. Basis not 
much shorter than the remaining segments together, its distal 
process well developed. On the posterior surface of the segment 
there is a strong angular elevation near the distal end. Ischium 
not distinct. Branchial apparatus well developed, with 10 
branchial lobules in the (immature) specimen dissected. Anterior 
division rather broad.

Second maxillipeds (Pl. IL, fig. 28) with basis not expanded, 
equal in length to the remaining segments. Ischium distinct, 
carpus and propodus not modified as in Cum^JT/Zctspis. Dactylus 
bearing a single stout terminal spine.

Third maxillipeds (Pl. II., fig. 29) with the basis one and a half 
times the length of the remaining segments. Merus not greatly 
expanded, not longer than the carpus.

First legs (Pl. II., fig. 30) about as long as the carapace. 
Basis a little shorter than the remaining segments together. 
The merus has a stout tooth on its outer edge. The propodus 
is a little shorter than the carpus, and nearly twice as long as 
the dactylus. The terminal claw is long and slender.

The second legs (Pl. IL, fig. 31) have the basis about equal to 
the succeeding segments. The terminal segment is little more 
than twice the length of the preceding segment, with one pair of 
lateral and a group of terminal setae.

In the third legs the basis is equal to the remaining segments ; 
in the fourth (Pl. IL, fig. 32) it is a little less, and in the fifth 
(Pl. IL, fig. 33) it is little more than half that length. The carpus 
is rather long in all these legs, that of the last pair being twice 
the length of the merus.
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The uropods are considerably longer than the last two somites 
together. The peduncle is slender and nearly twice the length 
of the endopod, which has four spines on the inner edge and a 
stout terminal spine. The exopod is three-fourths the length of 
the endopod.

Occurrence.—One female and two young males from 3<S2 
fathoms.

Genus Platycuma, nov.
Carapace depressed, expanded and thinned away to a sharp 

edge on each side, produced backwards in the middle line and 
overhanging the anterior thoracic somites. Mouth-parts closely 
resembling those of Cumellopsis. Male without lateral grooves 
on abdomen, flagellum of antenna not reaching beyond cephalo
thoracic region, thickened towards the base, the segments short.

The species dealt with below agrees closely with Cumellopsis 
in the details of its appendages, and especially of its mouth-parts. 
The specimens are adult males, while Cumellopsis is founded 
upon females and immature males. Nevertheless, I venture to 
regard the species as representing a distinct genus mainly on 
account of the very peculiar form of its carapace. Its internal 
structure is very anomalous as regards the disposition of the ali
mentary canal.

Platycuma Holti, n. sp.

Pl. Ill., figs. 39-56.
Male. Total length, 41 mm.
Carapace (Pl. III., figs 39 and 40) a little less than one-half of 

the total length, very broad and depressed. Its greatest < ep 
in the middle line is less than one-half of its length, and it _ im- 
away rapidly on either side to the sharp-edged lateral wing.c• 
Seen from above it is roughly quadrangular in outline, the la^eia 
margins being nearly parallel, and the width about seven-eight is 
of the length. The lateral margins are slightly convex, but wi i 
a slight concavity just behind the rectangular antero-latera 
corners. The anterior margin is convex on either side with a 
deep concavity in the middle, within which is the squarely trun
cate pseudorostrum, not reaching as far forward as the antero
lateral angles. The hinder margin from above appears trilobe , 
the lateral wings projecting backwards as rounded lobes, win e 
in the middle line the carapace is produced backwards as a 
prominent lobe overhanging the anterior thoracic somites. 
There is no ocular lobe, nor any trace of visual organ, I he 
lateral plates meet in front of the cephalic lobe for a distance 
equal to one-eighth of the length of the carapace. Seen from the 
side, the dorsal surface is very slightly arched, and the short 
pseudorostrum slightly upturned.
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The integument is very transparent, showing in parts a faintly 
marked vermiculated texture like that figured by Bonnier in 
Procampylaspis armata. A few minute setae are scattered 
over the surface of the carapace.

Five thoracic somites are distinct (Pl. HI., fig. 41), but the first 
two are completely, and the third partially, concealed by the 
backward prolongation of the carapace All except the first have 
the pleural plates expanded laterally, each bearing two or three 
lono-ish setae. The last two somites have a double dorsal crest 
similar to that of the abdominal somites.

The abdomen is less than one-half the total length, the somites 
sub-cylindrical, the penultimate not greatly longer than the 
preceding. There is no lateral groove, but each somite except 
the last bears a pair of dorsal crests, very thin and transparent, 
with irregularly serrate margins. The last somite is short ami 
somewhat expanded and depressed.

The antennules (Pl. III., fig. 42) are rather large. The first 
segment of the peduncle is equal to the second and third together. 
The outer flagellum is shorter than the last segment of the 
peduncle, and consists of three segments. The inner flagellum is 
minute, and consists oi two segments, of which the proximal is 
very small.

The antennae (Pl. III., fig. 43) are remarkable for the shortness 
of the flagellum, which does not extend beyond the penultimate 
thoracic somite in the natural position, and for the unusual length 
and abundance of the sensory hairs. The last segment of the 
peduncle is but little longer than the preceding, and about two- 
and-a-half times as long as broad. The sensory hairs which 
clothe the anterior surface of these two segments are very 
numerous and of great length. The flagellum is very thick at 
the base, and its segments bear very numerous and long- sensorv 
hairs. * ' y

The upper lip was not dissected out, but so far as could be 
seen it is not produced in front.

Mandibles (Pl. III., fig. 44) quite normal in type, with well- 
formed molar tubercle, about nine spines behind the cutting ed«-e, 
and a lacinia mobilis on the left side.

Lower lip (Pl. III., fig. 45) with the tips incurved and each 
armed with a group of flattened serrated spines.

Maxillula (Pl. III., fig. 46) with the lobes less strong than in 
Gampylaspxs. Palp longer than the distance from its base to 
the tip. of the distal lobe, carrying a single terminal seta.

Maxilla (Pl. Ill,, fig. 47) ^yith all the parts typically developed] 
anc wi i icse ae o the distal margins more numerous than in ProcampyLaspts.

The first maxilliped (Pl. III., figs. 4<S and 49) is also fully 
developed. The basis is little more than half the length of the 
remaining segments, its distal process is concealed beneath the 
succeeding segments when viewed from below. There are four 
segments beyond the basis, the ischium being suppressed. The 
terminal segment is not expanded.
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The posterior division of the branchial apparatus (Pl. HI., fig. 4<S) 
bears a solitary lobule and the anterior division is expanded at 
til (3 IdCLSC

The second maxilliped (Pl. III., fig. 50) has the basis rathci 
longer than the remaining segments together. The ischium 
(Pl. III., fig. 50a) is distinct though short. The distal segments 
are not distorted as in Carnpylaspis, and the terminal segment 
bears at the tip a single curved claw with one or two setae.

The third maxilliped (Pl. III., fig. 51) has the basis slight!} 
curved, and about equal to the remaining segments. It is not 
produced distally. The ischium is distinct but small. Themeius 
is very little expanded, and is not produced distally. The dista 
segments are slender.

The first legs (Pl. III., fig. 52) arc rather long, extending 
beyond the anterolateral angle by the length of the last two 
segments. The basis is stout, rather less than two-thirds the 
length of the remaining segments, and bears a strong spine at its 
distal end internally. The ischium is but half, the carpus nearly 
twice, the length of the merus. The two distal segments arc 
slender, the propodus subequal to, and the dactylus one-third of, 
the length of the mem. There is a long and slender tormina 
claw. The exopod is about equal in length to the basis.

The second legs (Pl. III., fig. 53) have the basis expanded am 
a little shorter than the remaining segments, which arc slender. 
The ischium, merus and propodus are short, the carpus more than 
twice the length of the merus and bearing a strong spine distally 
on the inner side. The dactylus is about three-and-a-half times 
the length of the propodus, with three terminal and two pairs or 
lateral feathered spines. The exopod is longer by one-fourth than 
the basis. °

The third and fourth legs (PL III. fig. 54) have the expanded 
basis a little shorter than the remaining segments. The ischium 
and merus are short, the carpus nearly twice as long as the tw o 
together, the propodus about two-fifths the length of the carpus, 
and the dactylus very small, bearing a long, slender curved ter 

c}.pW” exopod is a little longer than the basis.
The fifth legs (Pl. fig. 55) are similar to the preceding pan, 

exSr that there is no exopod, and the basis is slender.
e iiropods (Pl. III., fig. 56) are longer than the last foui 

somites together. The peduncle is moderately stout, and nearly 
one and a half times the length of the endopod. The latter is 
stout, serrated on the inner margin, and bears three or four spines 
internally and a short stout terminal spine flanked by two small 
ones. I he exopod is slender, about two-thirds the length of the 
endopod, with a slender terminal spine and a small spinule ex
ternal to it.

The internal structure presents several very exceptional 
features. 1 le thinness and transparency of the carapace allowed 
it to be observed that the gut was spirally coiled in the cephalo
thoracic legion (P . III., fig. 40), and the fact was confirmed by 
dissection (Pl. 111., ng. 41), though the fragility of the parts 
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rendered a close examination difficult. The anterior portion of 
the gut, corresponding probably to the chitin-lined fore-gut, runs 
nearly straight backwards, with a. slight inclination to the left. 
Behind the middle of the carapace it turns sharply to the right, 
then curving upwards and forwards it forms a right-handed spiral 
of two and a half turns, not quite in a plane, the outermost whorl 
lying a little to thc left and passing straight backwards into 
the abdomen. The straight anterior portion is a little wider than 
the rest, and there is a slight constriction at the beginning of the 
spiral, beyond which the diameter remains fairly uniform. The 
whole of this portion of the gut is distended with a very fine
grained mud, in which thc only recognizable particles of organic 
origin are numerous coccoliths*  and fragments of the shells of 
Peridinia.

*Mr. V. H. Blackman, of the Botanical Department of the British 
Museum, has kindly identified these for me as belonging to the species 
Coccosphaera leptopora, Murray and Blackman.

+ Caiman, Ann. Mag. Nat. Hist. (7) xiii., p. 157 (1904).
f Caiman, f.c., p. 153.

No trace of hepatic caeca could be discovered. While it is 
possible and even probable that some vestiges of them may have 
escaped detection, it is certain that they must be exceedingly 
reduced.

The heart (seen lying behind the coiled gut in Pl. III., fig. 41) 
is much abbreviated and almost globular instead of fusiform as 
in most other Cumacea. This point is of importance, since the 
elongated form of the heart is a very general character of the 
oroup Peracarida, to which the Cumacea belong.f Only one 
pair of ostia could be discovered.

The ventral nerve-chain in thc thoracic region is remarkable 
for thc wide separation of the longitudinal connectives, and the 
transversely elongated form of the pairs of ganglia.

Thc male genital apertures were visible as a pair of crescentic 
slits on the sternal surface, close to the bases of the last pair of 
leo-s. It is, perhaps, worthy of note that they are not set on ele
vations of any kind, since the presence of tubular processes for 
the openings of thc vasa deferentia has been supposed to be 
characteristic of the group Pe?’actmda4

Occurrence.—Two male specimens from 382 fath.

Procampylaspis armata, Bonnier.

Procampylaspis armata, Bonnier, Ann. Univ. Lyon, xxvi., 
Campagne du “ Caudan,” p. 541, pl. xxix., fig. 1, 1896.

I have recorded under this name a large number of specimens, 
of which the adult females and the young of both sexes agree with 
Bonnier’s account, except in their smaller size (adult $ 275 mm., 
Bonnier’s immature $ nearly 5 mm.), and in the fact that the 
abdominal somites are rough with spiniform granules. The 
dorsal spine of the carapace, when perfect, is seen to be bifid at 
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the tip. A number of adult males (3'25 mm. long), however, 
resemble Bonnier’s P. echinata (t. c. p. 544, pl. xxix., fig. 2), so 
closely as to suggest that this species has been founded on an 
adult male of P. armata. I hope to deal with the characters of 
this species in greater detail elsewhere.

Occurrence.—In considerable numbers in gatherings at depths 
from 116 to 382 fathoms.

Distribution.—Bay of Biscay, 950 metres (Bonnier) ; Mediter
ranean, near Capri, 950-1,100 metres (Lo Bianco).

Campylaspis glabra, Sars.

Campylaspis glabra, G. O. Sars, Arch. Math. Naturvid. iv., p. 77, 
pls. xliv.-xlvii. 1879; Crust. Norway, iii., p. 86, pl. Iviii , 
1900.

I refer these specimens to C. glabra, Sars, on account of their 
small size (3-4 mm.), whitish colour (with a tinge of pink in some 
cases), having the terminal segment of second legs slightly shorter 
than the two preceding, and Gw spines on the endopod of the 
uropods loxig aud. slender. On the other hand they resemble 
C. ruPicvnvJM, LiJlj., in having the peduncle of the uropods dis
tinctly serrated internally, and the endopod a little less than half 
its length. I am disposed to regard (7. gio,bra simplj' as a small 
variety of 0. rubicunda.

Occurrence.—A few specimens from 116 and 200 fath.
Distribution.—Norway (Sars); off N. E. England (Biady); 

Alediterranean (Sars).

Campylaspis nitens, Bonnier. (?)
Campylaspis nitens, Bonnier, Ann. Univ. Lyon, xxvi., 

Campagne du Caudan, p. 538, Pl. xxviii., fig. 4, 1896.
Two immature female specimens are referred, with some hesi

tation, to this species, with which they agree in the reduced 
ocular lobe, without any trace of an eye, and in the general outline 
of the carapace, which projects backwards so far as to conceal 
almost entirely the firstand second thoracic somites when viewed 
from the side. The pseudorostrum, when seen from above, is 
much more acute than in Bonnier’s figure, but I am inclined to 
think that this figure (t.c. pl. xxviii., fig. 4 6) represents the 
carapace viewed obliquely from the front.

The uropods in the present specimens exceed in length the last 
four somites together, and the peduncle is a little less than three 
times the length of the endopod. Bonnier states that the uropods 
of his specimens were as long as the entire pleon, but his 
figure shows them as equal to not more than the last five somites. 
There is a slight discrepancy in his figures with respect to the 
relative lengths of peduncle and rami. The figure of the entire 
animal (4 a) shows the peduncle two and a half times the length 
of the endopod, which is not very different from the proportion
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in our specimens, but in the enlarged figure (4 /•) the endopod is 
almost exactly half the length of the peduncle. The endopod 
bears a much larger number (1 I) ol spines in our specimens than 
in Bonnier’s figure, and the inner edge of the peduncle has a few 
setae distally. The most serious discrepancy, however, is found 
in the fact that Bonnier describes and figures the terminal seg
ment of the second legs as expanded ami flattened. In our 
specimens it is slender and styliform, resembling Sars’ figure of 
this appendage in C. rubicunda, though shorter than the two 
preceding segments together.

Bonnier’s specimen was an immature male, a little less than 5 mm. 
in length. Our specimens are females, also immature, 4'5 mm. long.

Occurrence. — Three specimens from 320 fath.
Didribution. bay ot Biscay, 950 metres (Bonnier).

Campylaspis verrucosa, G. 0. Sars.
Campylaspis verrucosa, G. O. Sars, Crust. Norway, iii., p. 90, 

pl. Ixiii., 1900.
The majority of the specimens are immature and of small size 

(3’5 mm.) and differ considerably from the adult, especially in 
the relatively larger size of the bosses on the carapace and in the 
very short and stout uropods. A few nearly adult specimens 
agree well as regards the uropods with Sars’ figures, but still pre
sent a larger number of bosses on the carapace, which moreover 
are not so regularly arranged in longitudinal lows. The antennal 
notch is much deeper than is shown by Sars. In these points our 
specimens are in agreement with an adult female specimen from 
the Mediterranean, which has been determined by Prof. Sars 
himself as belonging to the present species.

Occurrence__ In numbers in three gatherings from 120 to 320
fath.

Distribution.—Norway N. to Lofoten Is., 00-100 fath. (Sars); 
Mediterranean, near Capri, 200-1,100 metres (Lo Bianco).

Campylaspis sulcata, G. O. Sars.
Campylaspis sulcata, G. 0. Sars, Crust. Norway, iii., p. 86, 

pl. lix., 1900.
Occurrence.—In numbers at three stations from 130 to 199 

fathoms.
Distribution.—Norway, N. to Lofoten Is. 120-250 fath. (Sars) ; 

Mediterranean, Gulf of Naples, 130 metres (Lo Bianco).

Campylaspis rostrata, n. sp,
Pl. IL, figs. 35-38.

Female with rudimentary oostegites. Total length, 5 25 mm.
Closely resembling C. horvida, Sars, in general shape, and in 

the armature of the carapace and the rest of the body, but having 
the pseudorostrum much longer and decurved. The ocular lobe 
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is very small, and is without pigment or visible ocular structure. 
The pseudorostral plates meet in front of it for a distance equal 
to three times its length. Seen from above the pseudoroslrum is 
acutely triangular. Seen from the side it is horizontal at the ba.se, 
then strongly curved downwards to the acutely pointed tip. On 
the dorsal surface arc two pairs of small tubercles. The antennal 
notch is well marked. The sculpturing of the carapace is arranges 1 
in much the same manner as in C. horridu, but the tubercles of 
the dorsal surface are less numerous, and blunter. The abdominal 
somites resemble those of 0. horrida, except that the fifth somite 
is like the preceding in having a pair of tubercles on the dorsal 
surface.

Second pair of legs (Pl. II., fig. 37) differing considerably from 
those of C. horrida, the basis only half the length of the re
maining segments together, the carpus but little longer than the 
merus, the dactylus very long and slender, about equal in length 
to the three preceding segments together.

Uropods (Pl. II., fig. 38) similar in proportions to those of O'. 
horrida, peduncle strongly seiTated internally, less distinctly on 
its outer edge, about 2| timea Uvt length of the endopod.

It is possible that a series of specimens might show variations 
connecting this species with C. horrida, but at present the differ
ences in the shape of the pseudorostrum and of the second legs 
would seem to be of specific value.

Occurrence.—One specimen, from 320 fathoms

Family PSEUDOOUMIDAE. 
Pseudocuma longicornis (Spence Bate).

P. cercaria (Van Beneden), G. O. Sars, Crust. Norway, iii. p. 74, 
pls. li. & lii,, 1900.

Occurrence.—This is the most abundant species in the collection, 
occurring in 64 gatherings, and sometimes in great numbers.

distribution.—Norway, N., to Lofoten Is. (Sars); Kattegat 
(Meinert), Heligoland (Ehrenbaum) ; Holland (Van Beneden) ; 
abundant all round British Is.; N. & E. coasts of France (Bonnier); 
Mediterranean (Sars, Walker).

Pseudocuma similis, G. O. Sars.
P. similis, G. 0. Sars, Crust. Norway, iii., p. 76, pl. liii., 1900.
This species is distinguished from the preceding by very slight 

characters, but these appear to be constant in the specimens I 
have examined.

Occurrence.—Two adult males and one female, from different 
gatherings from shallow water. It is possible that some speci
mens may have been overlooked in other gatherings of the last 
species, in company with which this species usually occurs.

distribution.—Skudesnaes, Nor way (Sars); North Sea (Zimmer); 
Forth, Clyde, Aberdeen, Moray Firth, Fair I. (Scott), N.E. 
England (Brady).
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Family CELIATOCUM1 DAE, nov.
Telson distinct, small, without spines. First and second len-s in 

the male with exopods. All the abdominal somites of the male 
with well-developed appendages. Uropods with the inner ramus 
unjointed.

It may be thought somewhat hazardous to establish a new 
family for the reception of a single species of Cumacean, of which 
only one sex is known. The form described below, however, 
offers a combination of characters which excludes it from all the 
families as at pi esent defined. In the distinct but unarmed 
telson it resembles the Ptseudocu.'iiiidae ; in having a full series of 
plcopods in the male it agrees with the BodoM&ae and Vaun- 
tompsomidae \ the unjointed endopod of the uropods it shares 
with the Pseibdocu mldac, and certain of the
Bodoti lidac, while in ha\ ing two pairs of legs with exopods 
in the male, it diffeis fiom all the families, the BodotviiduAi having 
but one pair, while all the other families have four. The posterior 
thoracic limbs, in the possession of a stout curved terminal claw 
and in the absence of long setae from the distal segments, resemble 
those of Naiinastdcu.s and CumeLld, but here also the other cha
racters offer no evidence of close affinity.

Genus Ceratocuma, nov.
With the characters of the family.

Ceratocuma horrida, n. sp.
Pl. IV., figs. 57 75.

male, Total length, 4-05 mm.
Carapace a little more than one-third of the total length 

slightly depressed, its depth equal to and its breadth gieatei than 
one-half of its length, armed with large curved spiniform pro
cesses pointing forwards. Three pairs of these processes are set 
upon the dorsal surface, the most anterior at a distance of more 
than one-third the length of the carapace from the front ; eight 
more are on each side, six forming a longitudinal series, o w nc i 
the most anterior is just below and at the side of the pseuc o- 
rostrum, while two are set at a lower level on the posterior pai 
of the carapace. The pseudorostrum is horizontal, bluntly 
truncated as seen from above or from the side, not projecting 
beyond the tip of the anterior tooth of the lateral series. lhe 
lateral plates meet in front of the cephalic lobe lor a distance 
about equal to one-sixth of the length of the carapace. The 
ocular lobe is reduced to a very small process on the cephalic 
lobe and there is no eye. The antero-lateral notch is widely 
open. The anteio-lateral angle projects as far forward as the 
pseudorostrum, and appears to be double, there being imme
diately external to and below it a triangular tooth from which 
a strongly marked longitudinal ridge runs backwards on the 
side of the carapace.
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Five thoracic'somites are free behind the carapace, the first 
being completely exposed and equal in size to the second. Each 
somite except the first bears a pair of dorsal and a pair of 
lateral spines, long and curved forwards on tin; anterior 
somites, shorter and directed obliquely backwards on the hinder 
ones. The lateral spines of the second and third free somites 
are expanded at the base where they overhang the small coxal 
segments of the legs, and are hollowed out underneath to form a 
channel in which lies the terminal part of the antennal flagellum. 
The last thoracic somite (Pl. IV., fig. 72) is devoid of any trace 
of limbs. On its under side are two rounded eminences in 
contact with each other in the middle line bearing the crescentic 
slit-like apertures of the vasa deferentia. Just anterior to these 
is a median spine.

The abdomen is a little shorter than the anterior division of 
the body. The first four somites are constricted in the middle as 
seen from above, and bear each a pair of backwardly directed 
blunt spines near the posterior end on the dorsal surface. The 
fifth somite is nearly twice the length of the preceding, and is 
without the dorsal spines. The pleural plates of the first five 
somites are very small, forming merely a triangular tooth external 
to the insertion of each of the pleopods. The sixth somite is 
about one-third the length of the fifth. The telson (Pl. IV 
fig. 75) is a little shorter than the last somite, its sides slightly 
converging posteriorly and its hinder margin broadly rounded. 
Its dorsal surface is somewhat arched posteriorly and bears a pair 
of minute setae. The telson is articulated to the sixth somite in 
such a way that it can be depressed into a vertical position, 
shutting over the anal opening and taking the function of the 
usual anal valves which in this case appear to be absent or very 
slightly developed (Pl. IV., figs. 76, 76a).

The antennules (Pl. IV., fig. 59) have the basal segment of the 
peduncle about twice as long as the other two segments together. 
The outer flagellum consists of four segments and the inner of 
one which is shorter than the first segment of the outer flagel
lum. Both flagella are provided with numerous sensory hairs.

The antenna (Pl. IV., fig. 60) has the two distal segments of 
the peduncle rather slender, the distal about twice as long as 
the preceding. The flagellum is short, not reaching beyond the 
last thora cicsomite in the natural position.

The mandibles (Pl. IV., fig. 61) are of the normal type and 
bear about fifteen spines. Lower lip (Pl. IV., fig. 62) with tips 
of the lobes incurved, bearing each a group of lamellar setae. 
The rnaxillula (Pl. IV., fig. 63) has a rather stout palp, its length 
about twice the distance from its base to the tip of the distal 
lobe, bearing two setae. The maxilla (Pl. IV., fig. 64) is of the 
usual form.

The first maxilliped (Pl. IV., figs. 65 and 65a) has the basis 
shorter than the remaining segments. Its inner margin is 
strongly inflected so that its distal prolongation is hidden by 
the succeeding segments when the limb is seen from below.

The branchial apparatus was much shrivelled by the action of 
the preservative and could not be isolated in a sufficiently complete 
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state to admit of a figure being given. The posterior division 
(epipod) is very broad anteriorly and narrows towards its posterior 
end. Only one branchial lobule was visible.

The second maxilliped (Pl. IV., fig. G6) has the basis- more 
than one and a half times the length of the remaining segments. 
The ischium is distinct though very small.

The third maxilliped (Pl. IV., fig. 67) is long and slender. The 
basis is about one and three quarter times the length of the 
remaining segments. It is narrowed distally, and is not pro
duced at its distal end.

The first leg (Pl. IV., fig. 68) is somewhat stout and extends 
only a little way beyond thc tip of the pseudorostrum. The 
basis is shorter than the remaining segments together. Thc 
ischium is longer by one-half than the merus, and the two 
together are equal to the carpus, which again is nearly twice 
as long as the propodus and dactylus together. The ischium, 
merus, and carpus are of equal breadth and somewhat flattened, 
especially thc last-named, and on thc inner edge of each is 
a transparent laminar crest with an irregularly serrate margin. 
A similar crest is developed on the distal part of the outer 
end of the basis. Less conspicuous crests arc also found on the 
inner edge of thc two distal segments, that on the dactylopodite 
being clearly made up of flattened laminar spines set edge to edge 
in a row. The propodus bears on its outer side two very 
peculiar structures which are probably organs of sense (Pl. IV., 
fig. 68a). One is placed about the middle of its length and the 
other at the distal end. Each consists of a short thick cylindrical 
process directed towards the distal extremity of the segment, 
enclosed for about one-half of its length within a socket or hood
like expansion of the integument. The distal end of each process 
is obliquely truncated and rounded, and bears, mainly on the side 
which in the natural position of the limb is upwards and inwards, 
a dense tuft of very fine and stiffly radiating setae. A stouter 
seta springs from the end of each of the processes. The dactylus 
bears a slender curved claw a little longer than the segment and 
several stout setae. The exopod is a little longer than thc basis.

The second, like the succeeding legs, is very slender (Pl. IV., 
fig. G9). The basis is about equal in length to thc remaining 
segments, is expanded near thc base, then narrows rapidly to 
about the middle of its length, beyond which it is no thicker 
than the succeeding segments. The carpus is very long, about 
two and a half times the length of the propodus and dactylus 
together.. I he dactylus has two terminal setae and some shorter 
setae on its inner edge. The exopod is less than two-thirds the 
length of thc basis.

The third (Plate IV, fig. 7o) and fourth (Pl. IV , fig. 71) legs 
arc slender. Thc basis of the third is three-fourths, that of the 
fourth less than half thc length of the remaining segments. 
The difference is due to the greater length in the fourth leg of 
thc carpus and propodus, which in both legs are subequal m 
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length. The dactylus in each bears a stout, curved, claw-like 
spine with a shorter seta on the inner side. Only a few short 
setae are scattered on the remaining segments.o o

The pleopods (Pl. IV., figs. 73-74) are rather feebly developed 
and the last pair are much shorter than the preceding.

The uropods (Pl. IV., fig. 75) are equal to a little over two- 
fifths of the length of the body. This great length is mainly 
owing to the unusual development of the subequal rami which 
are about three and a half times the length of the peduncle. 
Both rami are slender, tapering to a fine point. They are finely 
serrate on their inner edges and each ends in a minute terminal 
spine. The endopod is unsegmented, and the basal segment of 
the exopod is very small.

The texture of the integument on the body is coarsely reticu
late with fairly regular hexagonal meshes.

Immature male. Total length, 3*35 mm.
lhe pleopods are rudimentary, indistinctly bilobed. The pro

cesses on the carapace and surface of the body arc low, blunt and 
rounded tubercles. The last thoracic somite is without limbs, 
and the prominences for openings of the vasa deferentia 
are not The uropods are relatively much shorter
than in the adult, being about one quarter of the total length, 
and the rami are only two and a half times the length of the 
peduncle.

Apart from the characters mentioned above as distinctive of 
the family, the very peculiar “ sensory ” brushes on the first legs 
and Pm absence of appendages from the last thoracic somite arc 
perhaps the most striking features of the form now described. 
As regards the latter point, the absence of the fifth pair of logs 
(a larval character) in specimens of nearly adult size has been 
described as distinguishing the species Leptostylis manca, Sars, 

ampylaspis nodulosa, Sars, and Diastylis anomala, Bonnier. 
Zimmer.* however, found that a specimen of Leptostylis manca 
considerably larger than Sars’ type had this pair of appendages 
'i developed, and it is possible that in the other two species 
a so the development is only delayed, not suppressed. In the 
specimens above described the evidence of maturity is stronger.

w apparently full development of the antennae and pleopods 
with their setae,, and the distinctness of the slit-like genital 
openings render it very unlikely that the specimens can be so far 
rom the adult state as to admit of the development of a pair of 

limbs of which no traces are yet visible.
Occa?) e?ice. Two adult males and one immature from 382 

fathoms.

Cuinaceen. Hamburger Magalhae sischon Sammelreise, p. 8. 1902.
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Family LAMPE0P1DAE.

Lamprops fasciata, G. O. Sars.
L. fasciata, G. O. Sars, Crust. Norway, iii., p. 19, pls. ix. & x. 

1899.
Occur re nee,—Two adult females from the East eoast.
Distribution.—Norway, N. to Vadsii (Sars), Kattegat (Meinert); 

Heligoland (Ehrenbaum) ; Britain, Forth, Moray Firth, Clyde 
(T. Scott), Irish Sea (Walker). Shallow water.

Hemilamprops rosea (Norman).
II. rosea, G. O. Sars, Crust. Norway, iii., p. 22, pls. xii.-xiv., 1899.

The specimens which 1 refer to this species show all the 
characters which Sats enumerates as distinguishing II. rosea from 
//. assimilis, except that the pigmentation of the body is almost 
absent, and the eye, though well developed, is nearly colourless, 
Sars gives 20-50 fathoms as the range in depth of this species, 
while II. assimilis is stated to replace it in from 60-200 fathoms.

Occurrence.—In numbers, at six stations, from 27-199 fathoms.
Distribution.—Norway, N. to Vadso (Sars); Britain, Shetland 

(Norman), Fair I., Clyde (Scott), Tynemouth, Lough Foyle 
(Norman). II. assimilis is recorded from Finmark (Sars), 60-200 
fathoms, and Irish Sea, off Co. Cork, depth not given (Walker).

Hemilamprops uniplicata, G. O. Sars.
II. uniplicata, G. O. Sars, Crust. NorAvay, iii., p. 24, pls. xvi. & 

xvii., 1899.
Occurrence.—Several specimens from 199 fathoms.
Distribution.—Norway, N. to Lofoten Is. and Norwegian N. 

Atlantic, 60-417 laths. (Sars). The species is recorded, with an 
indication of doubt, from E. Loch Tarbert (L. Fyne), by Brook 
and Scott (Rep. Fishery Board, Scotland, IV., p. 239, 1886), but 
I am not aware that its occurrence there has been confirmed.

Hemilamprops cristata, G. O. Sars.
II. cristata, G. O. Sars, Crust. Norway, iii., p- -5, pl- xviii., 1900.

Most of the specimens differ slightly from Sars’ account as 
regards the telson. This is less narrowed distally, Avith the sides 
nearly straight, and Avith three (<5), four, or live (?) pairs of lateral 
spines. The three apical spines are not greatly longer than the 
others, and the median one is sometimes a little longer than the 
other two. Further, the eye is without pigment in all the 
specimens, but whether or not this is due to the action of the 
preservatives, I am unable to say. In all the points named our 
specimens tend to approach II. Eormani, Bonnier, which has 
6-8 pairs of lateral spines on the telson, and the median apical 
spine much larger than the others. Bonnier’s is a larger species, 
immature specimens measuring 10 mm. in length, Avhile Sars
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gives 7 mm. as the size of II. cristata, and our specimens are 
about the same size. Nevertheless, I suspect that Bonnier’s 
species will prove to be a synonym of the present.

Occurrence.— This is one of the most abundant species in the 
gatherings from deep water. It occurred at four stations from 
199-382 fathoms.

Distribution.—Norway, N. to Lofoten, in depths over 100 
fath. (Sars); S. of Rockall, 630 fath. (Norman). JI. Sornionl 
is recorded from the Bay of Biscay, 650-950 metres (Bonnier).

Family PLATYASPIDAfi.

Genus Platyaspis, G. O. Sars.
Only one species of this genus has hitherto been describe* 1. 

A second occurs in the present collection and is described below. 
The following synopsis compares the characters of the two 
species:—

Carapace longer than broad, narrowed in front (?) or behind 
(4). Pseudorostrum horizontal, triangular. A. median keel on 
dorsal surface of carapace. Antcnnules from one-fourth (?) to 
one-third. (a ) of length of carapace, outer flagellum with 3 (*? ) 
or o ( 4) segments, inner with 2 ( 9 ) or 3 ( <*). Antenna ( 9 ) with 
terminal segment not enlarged, shorter than the proximal seg
ments together. Basis of third maxillipeds longer than terminal 
part of limb. n < <1 P. typica, G. O. Sars.

Carapace sub-circular, slightly broader than long. Pseuduros- 
trum upturned, notched. A median keel anteriorly, and a pair 
of admedian ridges posteriorly on dorsal surface of carapace. 
Antennules nearly as long as the carapace, both flagella of four 
segments. Antennae having the terminal segment enlarged, one 
and a half times as long as proximal segments. Basis of third 
maxillipeds shorter than terminal part of limb.

P. orbicularis, n. sp.

Platyaspis typica, G. O. Slavs.
P. typica, G. 0. Sars, Crust. Norway, iii., p. 27, pls. xix. and xx. 

1900. 1
In immature specimens of both sexes the first free thoracic 

somite is much shorter and its pleural plates less expanded than 
in the adults. There is a distinct double dorsal keel on the 
second.somite, which is not, however, continued on to the posterior 
thoracic and anterior abdominal somites as it is in some Mediter
ranean specimens which I have examined.

Occurrence — Many specimens of both sexes from 199 and 382 
fathoms.

Distribution. Norway, North, to Lofoten Is., 120-400 
fathoms (Sars); Mediterranean, near Capri, 950-1,100 metres 
(Lo Bianco).
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Platyaspis crbicularis, n. sp.
Plate V., figs. 77-31.

Immature female (much injured). Carapace 175 mm. long, 
1\S mm. broad.

Carapace, viewed from above, nearly circular in outline. The 
transverse width very slightly greater than the length in the 
middle line. The pseudorostrum is very short, distinctly upturned, 
with a median notch when viewed from above. There is a median 
keel on the dorsal surface extending from the frontal lobe back
wards to about the middle of the carapace, behind which the sur
face is depiessed in the middle line, with a distinct rid^c on 
cither side.

lhe fiist hee thoiacic somite is very small, and the pleural 
plates arc not expanded.

Antennules (11. V., figs. 78 and 80) of very great size, measur
ing from the base about six-sevenths the length of the carapace. 

1 he peduncle is stout, the first segment equal in length to the 
other two togethei. All three beset with numerous long setae, 
lhe flagella equal in length, and a little over two-thirds the length 
of the peduncle, each composed ol four segments, the first three 
long, the. terminal one minute.

Antennae (Pl. V., figs. 78 and 81) also remarkably developed, 
about one-third the length of antennules, consisting of four seg
ments of which the distal is more than half as long again as the 
others together, and fusiform in shape. The first segment bears 
two long plumose setae, the second, one.

The third maxillipeds have their distal segments more elongated 
than in P. typica, the basis being a little less than half the°total 
length of the limb.

I have ventured to describe this species as new from a frag
mentary and immature specimen, since its characters are so 
striking that there can be little difficulty in recognising it again.

Occurrence.—One specimen from 382 fathoms.

Family DIAS'l'YLWAJJ.

Diastylis cornuta (Boeck).
D. cornuta, G. O. Sars Pmc.4 nt ••• <- iand xxxvi., WOO NorWily. 1U- P- *>>  pls. mv.

* This may be due to immaturity, see remarks on P. typica above.

None of the specimens agree perfectly with Sars’ figures, but 
as none are ovigerous, the differences are probably due to age. 
. he nn™bei of spines on the telson and on the peduncle and en- 
dopod of the uropods increases with growth. There is also con
siderable variation, not altogether dependent on age, in the degree 
of spinulation ol the carapace and abdomen In the largest speci
mens the first pair of legs are a little lonoer than in Sars’ figure.

o
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Occurrence.—Abundant in several of the gatherings from 1 I (>'_ 
200 fathoms.

Distribution.—Norway, N. to Lofoten Is., 50-300 fathoms 
“ One of our most common species” (Sars); Kattegat (Meinert) • 
Shetland (Spence Bate), Fair Isle (Scott), Lough Foyle, 15 
fathoms (Norman); Cap Breton (Fischer); 55°40 N., 1 2°46 \V., 
1,476 fathoms (Norman).

Diastylis Josephinae, G. O. Sars.
D. Josephinae, G. O. Sars, Kgl. Svenska Vet. Akad. Handl. ix._ 

No. 13, p. 36, pl. xv., figs. 72-74, 1871.
The first legs, which were wanting in the single type speci

men described by Sars, attain in this species a development 
comparable to that found in D. longipes, from which the present 
form is distinguished by the spinose surface of the body and of 
the basal segments of the legs. In the uropods the relative 
lengths of the rami vary with age and sex. In young specimens 
7 mm. long they are subequal. In an ©vigorous female 1 I 4 mm. 
lonr,‘ the exopod reaches only to the base of the distal segment of 
the endopod, and in an immature male of about the same size it 
reaches just beyond this. In the youngest specimens the endopod 
is composed of only two segments, but in large specimens the 
third segment is distinct. In the ovigerous female there are no 
lateral serrations on the anterior part of the telson, but on each 
side of the post-anal part there are 10-11 small teeth. This part 
is smooth in the other specimens.

Occurrence.—In moderate numbers from three stations, 199- 
382 fathoms.

Distribution.—Offcoast of Portugal (Sars), to north of Faroe Is. 
(Norman) 344-750 fathoms. “It seems to be the commonest 
Cumacean inhabiting the deep waters between Faroe and Shet
land ” (Norman).

Diastylis echinata, Spence Bate.
D. echinata, G. O. Sars, Crust. Norway, iii., p. 57, pl. xliii., 1900.

The specimens agree very closely with Sars’ account, except that 
the inner ramus of the uropods is composed of two instead of 
three segments. None of the specimens however are ovigerous.

Occurrence.—In numbers from 200 fathoms.
Distribution.—Norway, N. to West Finmark, Norwegian N. 

Atlantic (Sars); off Skagen Lighthouse (Meinert); off Shetland 
(Spence Bate); 60Q 10 N., 2° 59 W. (Norman); 100-550 fathoms.

Diastylis insignis, G. O. Sars.
D. insignis, G. O. Sars, Kgl. Svenska Vet. Akad. Handl, ix.

No. 13, p- 34, pl. xiv., 1871.
Occurrence.—Several specimens from 382 fathoms.
Distribution.—W. of Shetland, 250 fath. (Norman); off coast of 

Portugal, 550 fath. (Sars).
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Diastylis rugosa, G. O. Sars.
J), rugosa, G- O. Sars, Arch. Math. Naturvid., iv., p. 4G, pls- xxxiv- 

xxxviii, 1879 ; Crust. Norway, iii., p 48, pl. xxxvii, 1900.
Occurrence.—A few specimens in five gatherings. Shallow 

water.
Distribution—Norway, N, to Trondhjem (Sars), Kattegat 

(Meinert) ; Heligoland (Ehrenbaum) ; Firth of Forth, Clyde 
(Scott), Skye, Durham, Devon (Mus. Nor.), Lough Swilly, Valentia 
(Norman); France, Mediterranean, (G. (). Sars). Shallow water.

Diastylis rostrata (Goodsir).

/). rostrata, G. O. Sars, Crust. Norway, iii., p. 51, pl. xxxix, 
1900.

Occurrence.— A few specimens from two stations in Ballynakill 
Harbour.

Distribution.—S. of Norway (Sars), Kattegat, (Meinert); Heli
goland (Ehrenbaum); Firth of Forth (Goodsir), Clyde, Aberdeen, 
(Scott) Shetland, Moray Firth, Durham (Norman), Devon, Guern- 
sev Valentia (Mus. Nor.); 52v 25' N, 11° 40' W, 90 fath. 
53'-’ 24' N, 15° 24' W., 1,630 fath, 54° 15' N, 11Q 9' W, 183 
fath. "(Norman). Generally in shallow water, except the last 
three localities.

Diastylis spinosa, Norman.

D. spinosa, Norman, Rep. Brit. Ass. for 1868, p. 271, 1869; 
Walker, Proc. Biol. Soc. Liverpool, iv, p. 247, 1S90.

ftwiarc/inato, Spence Bate, Ann. Mag. Nat Hist, (5) i, p, 
409. fig. 1 ; Sim, op. cit., (5) ii, p. 453, pl. xvin, figs. 3-5, 
1878. °

Bradyi, Norman, Ann. Mag. Nat. Hist. (5) HL, p. 59,1879 ; 
Walker, Proc. Biol. Soc. Liverpool, ii, p. 178, pl. xm, tigs. 
10 and 11, 1888.

The specimens here recorded appear to belong without doubt 
to the form described by Norman and by Walker under the name 
D. Bradyi, of which, according to Walker, D. spinosa (Norman) 
is the male.

Occurrence.—Three specimens from 30 fathoms, Ballinskelligs 
Bay, Co Kerry.

Distribution.—Moray Frith, (Norman), Aberdeen 
(Spence Bate), birth of Tay (W. T. C.), Forth, Clyde, Durham, 
Yorkshire, Devonshire (Mus. Nor.), trish Sea (Walker), Lough 
Swilly, Valentia, West of Ireland, 90-183 fath. (Norman); Heligo
land (Ehrenbaum).
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Diastylis tubulicauda, n. sp.
Plate V., figs. 82-86.

Young female (?). Total length 5*4 ram.
The single specimen is considerably damaged, the carapace 

being partly crushed. It is possible, therefore, that the relative 
depth of the carapace and the outline of its dorsal surface are 
not quite correctly shown in the figure.

The carapace is about one-fourth of the total length, its depth 
more than one half of its height. The dorsal surface is strongly 
arched. The pseudorostrum is acute, prominent, and horizontal. 
There is no eye. The surface of the carapace is beset with small 
spines (which, in the specimen examined, are nearly all broken 
off), their bases connected by a network of lines of minute 
granules, the centre of each mesh of the network being occupied 
by granulations (Pl. V., fig. 83). On the antero-lateral margin the 
spines are all broken, but on the posterior part of the lateral 
margin they are slender and form a comb-like scries. Scattered 
here and there over the surface of the carapace are a few long setae.

The free thoracic somites as well as those of the abdomen are 
beset with spinules, and have the surface sculptured in the same 
way as the carapace. The third and fourth thoracic somites are 
quite distinct from each other. The abdomen is slender and 
exceeds by three-fifths the length of the cephalothoracic region. 
The telson (Pl. V,, figs. 85 and 86) is of remarkable size and shape. 
It is equal in length to the four last abdominal somites together, 
and about two-thirds their thickness. It is cylindrical in form, 
of nearly the same diameter throughout. At its distal end the 
anal opening is guarded by a pair of well-marked anal valves 
laterally and by the triangular apex of the telson above. This 
triangular portion, which represents the post-anal portion of the 
telson in normal species of Diastylis, is quite short, not project
ing beyond the anal valves ; at the apex it bears a pair of very 
minute spinules, but the sides are quite unarmed. The proximal 
part of the telson is beset with spines similar to those of the rest 
of the surface of the body. On the dorsal surface they extend to 
about the middle of its length, but on the ventral surface they 
reach only a little way from the base.

The antennules are about three-fourths the length of the cara
pace, the first segment of the peduncle a little longer than either 
of the other two. Outer flagellum about half the length of the 
peduncle, inner flagellum less than half the length of the outer.

Mandible with elongated body and numerous spines as in the 
normal species of Diastylis.

First legs less than twice the length of the carapace, all the 
segments, except the last, spinulose. The dactylus is less than 
half the length of the propodus, which is sub-equal to the carpus. 
The exopod is a little shorter than the basis.

The second legs have the three distal segments very slender 
all the segments, except the last two, spinulose, and the exopod 
very long, reaching to the base of the terminal segment of the 
endopod.P [ - 46 j -
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The next two pairs of legs (Pl. V., tig. 84) are very long and 
slender, exceeding the length of the carapace. The basis is about 
half the length of the leg, and, like the next two segments, is beset 
with spinules. Close to the proximal end it gives off a rudi
mentary exopod (PL V., fig. 84a). The last thoracic somite is 
without any trace of appendages in the specimen examined.

The uropods (Pl. V., fig. 85) arc slender, and very little longer 
than the telson. The peduncle is one and a half times the length 
of the exopod, and is spinulose on its proximal half. The inner 
maro-in bears two setae near the distal end. The exopod is 
unarmed, except for four slender spines or setae at the apex, one 
of which is very long. The endopod is little more than half the 
length of the exopod, and consists of three segments, of which 
the first bears two, the second one, and the third three slender 
spines.

The great size and unusual shape of the telson distinguish 
this species from all the Diastylidae hitherto described. In some 
species the form of telson here found is approached by the elon
gation of the pre-anal tubular part, and the reduction of the 
post-anal part. In Diastylis Josephinae and D. erinaceus of 
Sars, and in Diastylopsis (T) dubia of Bonnier, the post-anal 
portion is unarmed except for the apical spines. But in all these 
species the sides converge lor some distance towards the apex, 
and the latter projects considerably beyond the anal aperture. 
The only species of Diastylidae yet described, in which there is 
no post-anal portion of the telson, is Pachystylis rotuudata of 
Hansen, in which, however, the telson is quite short, and anal 
valves do not appear to be present. The absence of the last pair 
of legs is probably only an indication of immaturity, but it is just 
possible that it may persist in the adult (cf. supra,p. 40). The small 
size of the exopods of the third and fourth pairs of legs makes 
it very improbable that the specimen is a male, but on the other 
hand it is likely that they will be found to persist in the adult 
female. The characters of this peculiar form do not coincide 
with those of any of the admitted genera of Diastylidae, but it 
may, perhaps, be allowed to remain within the genus Diastylis 
pending the discovery of ampler and better material.

Occurrence.—One specimen from 382 fathoms.

Diastyloid.es serrata (G. O. Sars .
D. serrata, G. O. Sars, Crust. Norway, iii., p. 61, pl. xlv., 1900.

Occurrence- Abundant in two gatherings, from 199 & 320 
fathoms.

Distribution—Norway, N. to W. Finmark, 30-300 fath. (Sars); 
off Skagen Lighthouse (Meinert) ; oft Yorkshire, . 4-6 tath. 
(Brady) ; Mediterranean, near Capri, 950 metres (Lo Bianco).
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Diastyloides biplicata (G. O. Sars).
D. biplicata, G. 0. Sars, Crust. Norway, iii., p. 62, pl. xlvi., 1900. 

Occurrence.—Abundant in six gatherings, from 120-382 
fathoms.

Distribution.—Norway, N. to Lofoten Is., with “a very great 
range in depth ” (Sars); Skagerrak & Kattegat (Meinert): Shet
land (Norman), Fair I. (Scott), Skye (Norman), Clyde (Mus 
Nor.), off Sunderland, 45 fath., off West of Ireland, 183-1,630 
fath. (Norman).

Leptostylis longimana (G. O. Sars).
L. longimana, G. 0. Sars, Crust. Norway, iii., p. 68, pl. xlviii., 

1900.
Occurrence.—Several specimens, at two stations, 199-382 fath.
Distribution.— Norway, N. to Lofoten Is., 30-100 fath. (Sars), 

Skagen (Meinert); Atlantic coast of N. America (Smith).

Leptostylis macrura (G. O. Sars).
L. macrura, G. 0. Sars, Crust. Norway, iii., p. 69, pl. xlix., 

1900.
Occurrence.—Abundant at 199 fath., and a few specimens at 

three other stations, 120 fath.
Distribution.—Norway, N. to Vadsd (Lofoten), 50-150 fath. 

Norwegian N. Atlantic, 525 fath. (Sars); Mediterranean, near 
Capri, 200 metres (Lo Bianco).

Diastylopsis, sp. indescr.
From two stations, in 199 and 382 fathoms, were obtained 

several specimens apparently belonging to a species which has 
lain for many years under a manuscript name in the collection of 
Canon Norman. As I have Canon Norman’s permission to de
scribe the species from his original specimens elsewhere, it would 
manifestly be inappropriate to do so here, and I shall therefore 
simply record the occurrence of thc species. Canon Norman’s 
specimens are from the Faroe Channel, 572 fathoms.

POSTSCRIPT.

While this paper was passing through the press I received an 
additional series of Cumacea, comprising thirty-six gatherings, 
taken, for the most part, during the past summer and autumn.

The contents of five of the more interesting gatherings from 
deep water are tabulated below. One species is added to the lists 

[ 48 ]
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already given, and it is worthy of note that Iphlnoe s&rrata 
occurs at 244 fathoms, and Eudorella truncatula at 337 fathoms 
depth.

Leptostylis macrura. |

X X

Diastyloides biplieata. I

X

Diastyloides scrrata. j

X

Diastylis tumida.

X X

Diastylis Josephinae.

X X

Diastylis eornuta.

X X X

Hemilamprops cristata.

X

Hemilamprops rosea. |

X X

Campylaspis verrucosa.

X X X

Campylaspis glabra.

X X

Procampylaspis armata- 1 X X

Eudorella truncatula. I X

Iphinoe scrrata. | X

Cyclaspis longicaudata. j X X X
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There are also two additional specimens of Iphinoe serrata, 
(“10 miles W.N.W. of Tearaght, 75 fathoms, bottom townet, 
9.25-9.55 p.m., 10 : 11 : 03,” and “ A. 24, 12 : 7 :04, washed from 
sand of trawl, 20 fathoms, 2| miles N.E. by E. of Straw- I., 
Galwpy Bay,”) and one additional male Nannastacivs brevicau- 
daius, the record of which has been incorporated in Table 11. 
&boyef
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With regard to one of the shallow-water gatherings some data 
worth recording are sent me by Mr. W. M. Tattersail. Referring 
to a bottle labelled “A. 23a, Surface, 11 : 7 : 04,” he says :—“ It 
was a surface townet taken at night in Kilronan Harbour, Aran 
Islands, at the entrance to Galway Bay. The total number of 
Cumacea in the net was 440. The bottom townet taken at the 
same time [A. 23b] had 107 specimens.” The bulk of these two 
gatherings consists of immature males and females of Iphinoe 
trispinosa and of adults and young of both sexes of Pseudocuma 
longicornis. A few males of Vauntompsonia cristata are present 
in both, and a few of both sexes of Bodutnia pvlchrlla in the 
surface gathering, while a single immature female of /?. scor- 
pioides is in that from the bottom.

One specimen is very remarkable on account of the circum
stances under which it was captured. It is an adult male 
Campylaspis sulcata. G. 0. Sars, and is labelled as having been 
taken from a Velella, captured on the surface. The species has 
not been taken hitherto at a depth less than 120 fathoms, and 
the only record of any member of the genushaving been taken at 
tbe surface is in the case of C. pacifica, taken by the “ Challenger” 
at the Philippine Islands. 1 thought it advisable, therefore, to 
ask Mr. Stanley W. Kemp, who took the specimen, to give full 
details of the circumstances of its capture. He writes as 
follows:—

“ While taking physical observations five miles W.S W. of Achill Head, 
10:8 : 04,a specimen of I elella was noticed floating alongside, and was caught 
in a hand-net made of mosquito-netting (small Cumacea would easily pass 
through this mesh). Before it was taken out of the net I remarked to Mr. G. 
P Farran that there was a small crustacean on the dorsal surface of the Velella. 
which was accordingly transferred to a dish of’ sea-water. We were occupied 
taking temperatures for the next twenty minutes or so, and when again exa
mined the only animal in the dish besides Velella was a small Cumacean. I 
cannot recollect whether it was alive or dead. There seems fairly strong 
evidence that the specimen was taken at the surface, but whether there is any 
connection between Campylaspis and Velella is quite another question.”

drfef^nn that the specimen shows no sign of having been 
Idic of have becn the had it been a
taining the Velella. ° 1 * Gnng t0 the net or to the vessel con’ 

features^is^omn  ̂ shallow water offer no novel
the paper. lrlec with those recorded in the main part of

The following are particulars of the single unrecorded species:—-

Diastylis tumida (Lilljeborg).
D. tumida, G. O. Sars, Crust. Norway, iii., p. 52, pl. xl., 1900. 
^cfv,Vencc' immature female specimens from 3*>7 and 

4o4 fathoms respectively (see table above).

north to Lofoten Is. (Sars), Scania 
(Lilljeborg), Kattegat (Meinert). “ It is a true deep-water form, 
scarcely occurung in shallower water than 30 fathoms, whereas 
it descends to depths of more than 300 fathoms ” (Sars).

[. ]
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DESCRIPTION OF PLATES_ I -V

f 51 ]

I*ig. 1. Vauntompsoniacristata, Spence Bate, d, second Tee
» 2. Leucon ftiphonalus, n. sp., young 9 .
’’ ” antermr part of Head further enlarged.
,, 5. CumcUa gracillima, n. sp., young 9.
,, ,, ,» >• 3, Carapace.

», •• 9 Antennule.„ 8. „ »» »» 9 Antenna.„ 9. ,,
„ 10. » »• 9 3rd Maxilliped.

„ „ 9 1st Leg.
,, 11« >, >• ». 9 2nd Leg.
»» 12. ,, »» 9 5th Leg.,, 13. „ »» •> 9 Uropod.,» 14. „
,, 15. Nannaslacus 

16.
” . 3 Uropod.
brevicaudatus, n. sp., young 9

» 17- M ” ” 9 fourth Leg.
», 18- ” ” 3 fourth Leg.
,, 19. ” ” 9 Uropod.

” ” 3 Uropod.
Plate II.

Fig. 20. Helgae, n.g. and sp., young 9, from the side.
,, ,, ” ” »» anterior portion of Body from

above.,, 22. ,, ” ” >> 3, Antennule, Antenna, and
no upper Lip.,, ~o. ,, ” ” «• 3, Mandible.„ 24. ,, ” ’• • > 3, lower Lip.„ 25. „ ” ” »» 3, Maxillula.„ 26. „ ” ” »» 3, Maxilla.,, 27. „ ” ” ,, 3, first Maxilliped with bran

chial apparatus.,, 28. ,, ” » 3 second Maxilliped.,, 29. ,, ” » ,, 3 third Maxilliped.
„ 30. ” •> ,, <5 first Leg.
„ 31. »» >, », 3 second Leg.
„ 32. »> >? ,, 3 fourth Leg.
„ 33. »> >, ,, 3 fifth Leg.
„ 34. »> » .» 9 Uropod.
,, 35. Campylaspis rostrala, n.sp., young 9 from side
„ 36. ,, ,, ,, from above.
„ 37. ,, second Leg.
„ 38. ,, >> ,, Uropod.

Plate III.
Fig. 39. Plalycuma Haiti, n.g. and sp., adult <J, from the side.

„ 40. ,, „ from above.
„ 41. ,, n dissection to show spiral coiling

of Gut.
„ 42. ,, „ Antennule.
„ 43. ,, ,, Antenna.
„ 44. ,, Mandible.
„ 45. ,, ,, lower Lip.

46. ,, ,, Maxillula.
„ 47. ,, Maxilla.
„ 48. ,, ,, first Maxilliped with branchial

„ 49.
apparatus.

» ,, first Maxilliped further enlarged.
„ 50. <• „ second Maxilliped from below.
„ 50a. portion of same from above.

51. •> third Maxilliped.
„ 52. ,1 •, first Leg.
„ 53. ’• second Leg.
„ 64........................... ” •. fourth Leg.
„ 55. ♦» >. fifth Leg.
f >1 it n , Uropod.

Plate 1.
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Plate IV.
Fig. 57. Ceratocuwia liorrida, 

„ 58.
„ 59.

60.
„ 6L
„ 62.
„ 63.
„ 64.
„ 65.

n.g. and sp.. adult £, from the side.
» ,, from above.
,, ., Antennulc.
»» ,, Antenna.
»» ,, Mandible.
»» ,, tipof one lobe oflower Lip.
»» ,, Maxillula.
»» ,, Maxilla.
•» ,, first Maxilliped from bo-

„ 65a „
» 66.
„ 67.
„ 68.
„ 68a. „ „

low.
>» ,, part of same, from above.
»» ,, second Maxilliped.
>> ,, third Maxilliped.
»» ,, first Leg.
” ,, terminal part of same,

» 69. 
„ 70. 
„ 71. 
„ 72.

further enlarged.
»•* >, second Leg.
” ,, third Leg.
” ,, fourth Leg.
” ,, last Thoracic Somite

viewed from in front to 
show papillae bearing 
crescentic genital orifices 
with median ventral 
spine between and in

,, 73. 
„ 74. 
„ 75.

front of them.
” ,, I’leopod of first pair.
” ,, Pleopod of fifth pair.
” ,, last Somite, Telson, and

. 76.
Uropod.

»» ,, last Somite, from a speci
men in which the Telson 
was shut down over the

„ 76a
anal orifice.

»> ,, the same, from another
specimen with Telson 
elevated.

Plate V.
Fig. 77. Platyaspis orbicularis, n. sp., immature 2 , anterior portion of Body from

” 78. above.
” » anterior portion of Body from

” 79. below.
” » anterior portion of Body from

„ 80.
„ 8L ,, ”,
” 82. Diaslylis tubulicauda,
” 83’

the side.
” » terminal part of Antennule.
” „ Antenna.

n- sp., young 2 (?) from the side.
” a portion of the lower edge of

” 84‘ 
., 84a.

Carapace further enlarged. 
>> fourth Leg.

” >• rudimentary Bxopod of same,
’’ 85’ further enlarged.

>> last two Somites, Telson, and
,, 86. Uropod.

” tip of Telson from the side.
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Appendix, No. II.

VHE MARINE FAUNA OF THE COAST OE IRELAND.*

PART V.

ISOP ODA
BY

W. M. Tatters all, B.Sc.

Plates 1. to XI.

Introductory.
The word Isopoda is here used in its widest and most com 

prehensivc sense to include, besides the more normal and 
true Isopoda, the somewhat anomalous order Tanaidacca. The 
latter have been included by most authors in the Isopoda 
proper as an aberrant tribe, and Sars, in his latest work 
on the group, regards them in this light, placing them in 
a separate tribe of Isopoda, to which he gives the name 
Ghelifera. The arrangement which separates the Tanaidacca 
from the rest of the Isopoda, as a separate order of Crustacea 
Malacostraca, appears to be the most natural one, since the 
Tanaidacca diverge very markedly from the Isopodan type, 
and show in some of their characters a remarkable similarity 
to the higher Crustacea. The most striking of these characters 
is the strongly built perfectly chelate structure of the first tho
racic legs, a type of limb only met with elsewhere in the Deca- 
poda. The Apseudidae, one of the families of the Tanaidacca, 
show further resemblance to the Mysidae and Eucarida gener
ally in having two flagella to the superior antenna and a small 
antennal scale to the inferior antenna. I have, therefore, in 
this paper dealt with the Tanaidae and Apseudidae as a sepa
rate order, the Tanaidacca, of equal value to the Isopoda.

The material dealt with is derived from (1) the collections 
made at the Marine Laboratory of the Department when 
stationed at Ballynakill and Bofm, Co. Galway, between the 
years 1899 and 1904; and (2) the collections made by the 
Department’s fishery cruiser, Helga, in deep water off the 
west coast of Ireland, and also on the east coast.

* This series has previously been entitled " Marine Fauna of the "West 
Coast of Ireland.” Since its inception, facilities for work on the Eas 
coast have been materially increased, and henceforth it will beconvenien ■ 
to deal with the fauna under the general groups without geograp i< a 
sub-division.

Fisheries, Ireland, Sei. Inrrst.. 1904. IL. [PMidied,
[ 53 1
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The Isopoda as a whole are not pelagic organisms, and, 
therefore, are not liable to capture by townets. Certain 
species, however, arc pelagic. These include Gnatilia 
maxillaris (larvae only), the four species of Eurydicc, Mun- 
nopsis Murrayi, M. occanica, and the larvae of Epicarida. 
Various species of Idotea are frequently captured by coarse 
townets towed rapidly at the surface, but it is their associa
tion with floating weeds rather than that they arc truly free 
swimming which leads to their capture in this manner. By 
far the majority of Isopoda are bottom-living forms, and it is 
the dredged material and the contents of townets attached to 
the back of trawls and dredges which yield the larger number 
of species. The latter method of capture has proved remark
ably efficient in the collecting of bottom-living forms. A tow 
net placed on the back of a trawl just where the swirl caused 
by the ground rope passes up through the meshes of the trawl 
net is sure to collect all the sediment and organisms thus 
Rtirred vip. the nets thus placed become full of

oxi gashing and sieving is nearly certain to yield 
7^ OT rare species. One remarkable haul of this nature con- 
tained no fewer than twenty-one species of Isopoda seven of 
them new to science, three new to the British and Irish fauna * 
and the majority of the remainder very rare indeed.

By kind permission of Dr. G. H. Fowler I include a note 
on a remarkable Isopodan parasite of Euphausia M ill I er i taken 
by him in the Bay of Biscay.

The paper is divided into five parts, the first containing 
descriptions of new genera and species, the second dealing 

v? tk ^P0^11 fauna of Ballynakill and Bofin Harbours, 
while the third enumerates those species taken in deep water 
on the Atlantic slope. Part four gives a list of species taken 
on the east coast, while a few’ remarks on the geographical 
distribution of the species dealt with are given at tlie end of 
the paper.

i.—Descriptions of New Genera and Species.

Ten new species in all are described and figured below. 
Five of these have been referred to new genera, while one 
has been regarded as forming the type of a new family.

A preliminary description of seven of these new forms was 
presented to the British Association Meeting at Cambridge, in 
August, 1904. Since then three more new species have come

* In this paper, in order to avoid the confusion which has arisen from 
iffpmots to subdivide the marine fauna of the United Kingdom, the 
term “British and Irish” is used to denote the area defined by Norman 
as “ British.” r r. n
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to hand, and descriptions and figures of all the ten are now 
offered. They may be enumerated as follows :—

Typhlotanais proctagon, op. nov.
Bathycopea typhlops, gen. ct sp. nov. 
Mctamunna typica, gen. et sp. nov. 
Ischnosoma Grecni, sp. nov. 
Munnopsis occanica, sp. nov. 
Munnopsoides Bcddardi, gen. et sp. nov. 
Ilyarachna Plunketti, sp. nov. 
Eurycopc longipcs, sp. nov. 
Eipomcra lamcllata, gen. ct sp. nov. 
Scyraccpon tuberculosa, gen. et sp. nov.

The number of new forms is not surprising when one thinks 
how very little the undoubtedly rich ground, which lies to the 
west of our islands on the border of the Atlantic slope, has 
been explored. .

In this part of the paper 1 give descriptions of the two sexes 
of two British species of Cymodocc. Though not new species, 
th sexually mature females were previously unknown, and 
descriptions of them can most conveniently be given here.

Termmo/otjT/.—With the single exception of regarding the 
Chelifcra as a separate order of equal rank to the Isopoda, 

j general arrangement and nomenclature followed in this 
nwer are essentially those used by Sars in his work on the 
[ovoda of Norway. I11 this connection it is well to remember 
that the maxillipeds of Isopoda, though apparently appendages 
of the cephalon, are morphologically thoracic in origin, and 
should therefore be more properly described as the “first 
thoracic limbs.’’ This title is given in the following paper 
to the second thoracic limbs in order to bring the terminology 
into line with that used by Sars, and also because in Isopoda 
and Amphipoda the first thoracic limbs proper or maxillipedes 
function more in connection with the true cephalic appendages 
than with those of the thoiax.

Order TANA ID ACE A.
Family TA NA ID A E. 

Genus Typhlotanais, G. O. Sars.
Typhlotanais proctagon, Tattersail.

T. proctagon, Taitersall, Report British Association, 1904>

Pl. I. Figs. 1-9.
Body (Fig. 1) linear, narrow but compact, about seven 

times as long as broad, of even width throughout.
Gephalosome about one and a half to twice as long as the 

first free segment of the mesosome, comparatively r<?bus , 
widest just posterior to the middle, rostrum very fee y 
developed.

L 55 ]
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Mesosome with the segments not narrowed posteriorly, but 
of even width throughout; first free segment smaller than the 
remaining five, which are subequal; first free segment with a 
very strongly acute forwardly directed spine on the ventral 
surface (Fig. 2); no trace of this spine on the succeeding seg
ments.

Metasonic equal to the last two segments of the mesosome 
combined, and about one quarter of the entire length of the 
body, first five segments subequal, last segment larger than 
the rest, and terminating in a somewhat acute process tipped 
by two small setae.

Superior antennae (Fig. 1) three-jointecj ; thc first joint the 
longest, slightly longer than the remaining two combined, 
dilated somewhat at its base; second joint very short; third 
joint terminated by four or five long setae.

Inferior antennae (Fig. 9) shorter than the superior; second 
joint dilated, its cxiteT corner produced acutely; fourth joint 
the, Vcmgest; fifth slightly shorter than the fourth, terminating 
in a rudimentaiy one-jointed flagellum which is tipped by one 
very long seta longer than the terminal peduncular joint, and 
two shorter setae.

Mouth parts do not exhibit any salient points of difference 
from those of the type species of the genus, T. tennimana.

Chelipeds or first thoracic legs (Fig. 3) moderately robust, 
with feeble hand about as long as the carpus, fingers shorter 
than the palm, appendage devoid of armature save for a few 
setae on the immovable finger of the hand.

Second thoracic legs (Fig. 4) slender, merus equal in length 
to t e carpus, propodus longer than the carpus, nail very long 
and slender, equal in length to the propodus.

Tkird and fourth thoracic legs (Fig. 5) similar to thc second 
except the nail, which is only about half as long as the pro
podus, mei us and carpus provided with a small spine at their 
inner distal corneis, that on the merus being stronger than the 
one on t e carpus, piopodus with a spine on the inner and one 
on the outer distal corners.

Fifth to seventh thoracic legs (Figs. 6, 7 and 8) with the 
basal joint markedly swollen; carpus, merus, and propodus 
with one or two spines on their inner distal corners, the latter 
joint with two spines on its outer distal corner; nail slightly 
shortei than the propodus, sometimes with secondary teeth ; a 
very long seta on the outer distal corner of the propodus ; inner 
edge of the merus and carpus finely crenulated, while these 
joints have also a ring of fine serrations on their inner distal 
corners. The spinulation differs somewhat in different speci
mens.

Pleopods of normal structure.
[ 56 ]



II. ’04, D

Uropods (Fig. 1) rather long, very nearly half the length 
of the metasome, biramous ; the inner ramus biarticulate, the 
segments about equal in length, terminated by four long setae; 
outer ramus uniarticulate, about one half the length of the 
inner ramus, tipped by one seta.

Length- of adult female. 6 mm.
Male unknown.
Locality.—See p. 60.
This interesting species dilleis from all the Norwegian me.m- 

bers of the genus in having a spine on the first free segment 
of the mesosome. 1 he type of this section of the genus is 
7'. kcrguelcnensis, desciibed fiom the Challenger collections 
by Beddard. The present species differs from T. kerguelen- 
ensis in the much more feeble rostrum, and more robust 
cephalosome, in the shoitei and stouter chelipeds, in the very 
markedly dilated base to the fifth, sixth, and seventh thoracic 
legs, and finally in size, 1. proctagon being double the size of 
T. kerguclenensis. In the latter species the chelipeds are 
remarkably long and slender, with a long and narrow carpus. 
The hand is shorter than the carpus, with two long and slender 
fmo-ers. In T. proctagon the chelipeds, as described above, are 
much stouter and shorter, with the hand equal to the carpus. 
With regard to the basal joint of the fifth, sixth, and seventh 
legs Beddard does not mention, in the description of T. ker- 
quelcnensis, whether they are swollen or not. Judging from 
his figures they are only veiy slightly7 dilated, while the pre
sent species has them veiy much swollen. The swollen basal 
joint of the last three thoracic limbs is characteristic of the 
genus.

.Dollfuss has lately described three new species of Tynh-lo- 
tanais, all of which bear spines on the ventrum of the first 
free thoracic segment, namely, T. Richardi, T. spiniventris 
and T. longimeimis. From T spimvcntris, this species is 
distinguished by thc absence of spines from the second and 
following free segments of the mesosome, in the angular ter
mination of the metasome, m the even width throughout of 
the segments of the mesosome, these latter in T. spiniventris 
being markedly narrower posteriorly, in the structure of the 
uropods and cephalosome and in the much more robust cheli
peds. From T. Richardi it is chiefly distinguished by the 
structure of the cephalosome, the angular termination to the 
metasome, and by the character of the uropods. From 
T. longim-anus the form of the chelipeds serves at once to 
readily distinguish it.

T. proctagon is one of the largest Tanaids, and is a most 
interesting addition to our fauna. Its nearest allies mentioned 
above are much deeper-water forms, onlv hitherto found to the 
west of the Azores.
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Order ISOPODA.
Tribe FLABELDIFEB A.
Family SPHAEROMIDAE.

The absence of this family from the fauna of Norway must 
be regarded as a great misfortune, since we are thereby 
deprived of the valuable help and unrivalled knowledge of Pro
fessor Sars, in the elucidation of a family whose present con
dition is one of absolute chaos. The sexual differences ex
hibited by the majority of species are the cause of this con
fusion. In many instances different stages of one sex have 
been described as separate species, while the two sexes often 
figure in different genera altogether. Both sexes of one 
species are in many cases not definitely known. Moreover, 
though almost endless species have been described, their 
mouth parts are only recently coming to be studied and receiv
ing the attention they undoubtedly deserve.

The discovery by Dr. Hansen that the mouth parts of the 
females of the genus Gymodoce undergo considerable reduction 
during the breeding time in a similar manner to those of the 
Cymothoidae must completely revolutionise our knowledge 
of this genus, and inevitably lead to a reduction in the number 
of known species. Two species of this genus are recorded 
below, and their two sexes described. Dr. Norman, to whom 
I am very much indebted for valuable help with this difficult 
family, informs me by letter that he considers Gymodoce trun
cata and C. emarginata as different forms of the male, and 
Sphaeroma curtum and S. prideauxianv/m, different forms of 
the female of one species, which must therefore bear the name 
Gymodoce truncata. Dr. Norman will deal with this in a 
paper shortly to be published. I also submitted to him speci
mens of the species recorded below’ as C. granulatum M.-Ed., 
and which I had thought to be G. emarginata. He very kindly 
told me that they were not G. emarginata, but were very close 
to G. granulatum'NL.-PA., and sent me specimens of the latter, 
received from Prof. Heller under that name, for comparison. 
On examination of Dr. Norman’s specimens and comparison 
with my own, I found that my examples agreed very well with 
G. granulatum M.-Ed., and I therefore record them provision
ally under this name.

Cymodoce truncata (Montagu).
Sphaeroma inerme, Tattersall, toe. cit.

PI. IT. Figs. 1-9.
.Female (gravid).

General form of the body (Fig. 1) very much as in species of 
the genera Sphaeroma and Dynamene, short, oval in outline, 
compact, fringed all over by short fine hairs.

[ 58 ]
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Uephalon, short, only equal in length to the first thoracic 
segment, evenly rounded in trout.

First sea me nt of the mesosomc larger than any of the fol- 
lowim’’. with the epimera well developed and expanded, both 
anteriorly and posteriori} .

Remaining segments of the mesosomc decreasing in length 
posteriorly, epimeia of all well developed.

First segment of the metasomc faintly marked oil from the 
rest, second and third segments partially separated, and fourth 
segment completely separated from the remainder of thepleon, 
fifth segment coalesced with the telson. In the specimens 
from which this description is taken and the figures drawn, the 
pleotelson was almost quite smooth. The most typical speci
mens have two more or less distinctly marked tubercles on the 
pleotelson.

Posterior border of the metasome with the centre produced 
into an obtuse point with a very faint notch on either side. 
Looked at from behind the produced point appears semi
tubular.

Eyes large, and laterally placed.
Antennae appear to be ventrally placed owing to the peculiar 

formation of the head, just as seen in Sp7uiero?nfl.
Superior antennae (Fig. 2) with the peduncle three-jointed, 

the first two joints broader and longer than the third, flagellum 
fifteen-jointed, the distal joints with few setae.

Inferior antennae (Fig. 3) with the peduncle four-jointed, 
the first three joints sub-equal, the fourth as long as the two 
preceding joints combined, flagellum fifteen-jointed, the first 
joint much the longest, the distal joints with few setae.

Mandibles (Fig. 4) broad and quadrangular, anterior end 
very bluntly rounded, without teeth, spines, or molar pro
cesses, palp three-jointed, the basal joint the longest and un
armed, the distal two joints carrying long plumose setae on 
their outer edges, the last joint terminated by a very long and 
strong plumose seta.

First maxillae (Fig. 5) consisting of two very blunt lobes, 
the inner one with three, and the outer one with a single very 
small spine at the tip; the whole appendage devoid of long 
setae, but having a general armature of very short and fine 
hairs.

Second maxillae (Fig. 6) consisting of three lobes, the inner 
with three very short spines at its tip, the outer two without 
spines; the whole appendage, like the first maxilla, devoid of 
long setae, but covered by a fringe of very fine short hairs.

Maxilliped es (Fig. 7) seven-jointed, basal joint short; 
second joint large and expanded, its inner edge with a fringe 
of fine short hairs, its outer edge carrying a broadly oval epig- 
nath, and armed with several long plumose setae: third joint 
very small ; fourth joint long and somewhat expanded distally,
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the inner distal corner with a single short spine ; fifth joint 
shorter than the fourth, its inner border somewhat produced, 
with a single spine at the tip of the produced part; sixth joint 
longer than the fifth, not expanded, with a single spine at its 
inner distal corner; last joint short and narrow, with three 
setae at its tip ; masticatory lobe conical in shape, its tip armed 
with two short spines and a longer plumose spine, with a 
masticatory process on its inner edge; whole limb, with the 
exception of the second joint, singularly devoid of the long 
setae so characteristic of these appendages in the male and 
female (not gravid).

First thoracic legs (Fig. 8) with the basal joint long and 
stout, the merus somewhat expanded, carpus small, propodus 
as long as the merus and carpus combined, dactylus shorter 
than the propodus, stout, bidentate at the tip ; inner edge of 
in eras, carpus and piopodus respectively armed with four, 
three and three spines.

Remaining thoracic legs similar in structure to the first.
Pleopods of normal form.
Uropods (Fig. 9) leaching to the tip of the pleon, biramous, 

the outer ramus shoitei than the inner, but owing to the mode 
of attachment of the appendage to the pleon it appears to be 
of equal length to the inner ramus. The latter with the tip 
truncate, the outer ramus with the tip more pointed, whole 
appendage armed with rather long setae.

Length, 9 mm.
Colour.—Preserved, the body is generally greyish, spotted 

all over with regular small black dots.
Immature femalesand adult females not gravid, differ from 

ie gravid females in the mouth organs, which are not reduced, 
u agiee in all points with those of the male described below.

Male.
i a£fe.es essentially with the female form
described above except in the following points • —

Body generally much more hirsute than in the female, espe- 
thi-ou"houtre^arC 3 me^asome’ and minutely granulated

Metasome strongly and rather coarsely tuberculated all 
over, the posteiioi border of the fourth segment drawn out a 
little on each side of the median line into a short pointed pro
cess, the boidei on the outside of this process strongly setose. 
The remainder of the metasome (pleotelson) has two low 
parallel carinae which he directly behind and in line with the 
processes of the posterior border of the fourth segment. The 
carinae extend about half way down the pleotelson and end 
posteriorly in a very conspicuous tubercle. On the outer side of 
each carina is a row of strong setae. Behind the carinae, and in 
the median line, is a rather prominent tubercle with a smaller one 
on each side of it, all three tubercles densely setose. The 
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posterior border of the pleotelson is tridentate, the teeth very 
prominent and tuberculate, and the clefts moderately deep. 
The median tooth is abruptly truncate at its tip, the lateral 
teeth being more pointed.

Uropods very densely setose, the outer one with its outer 
edge very greatly thickened by a very prominent ridge, so that 
it is incapable of being completely closed under the inner one.

Mandibles very much more complicated than in the gravid 
female, cutting edge divided into two parts, each portion 
strongly toothed, molar process well developed and very pro
minent; palp three jointed, somewhat shorter than in the 
female, the last two joints somewhat expanded and setose on 
their inner margin.

First maxillae very different from the same parts of the 
gravid female, and much more normal in structure, consisting 
of two lobes, the outer armed with about ten veiy strong 
chitinous spines, the inner one bearing at its tip four long- 
plumose spines and a short simple spine.

Second maxillae likewise profoundly different from those of 
the gravid female, consisting of three lobes, each lobe armed 
with several strong and plumose spines.

Maxillipedes with thc fourth, fifth, and sixth joints produced 
into lobes, all armed at the tip with numerous fairly long setae, 
masticatory lobe strongly armed at its tip with plumose spines', 
two plumose spines also on the inner edge internal to the 
single masticatory hook.

Thoracic legs exactly as in the female, except that in the 
specimen examined in detail the merus, carpus and propodus 
bore five, three and four short spines respectively.

In a male specimen of this species kindly sent to me bv 
Rev. Canon Norman, the two carinae on the pleotelson were 
very much more prominent and ended posteriorly in a strongly 
raised ridge, which in lateral view was triangular in shape 
The lower outer corners of both uropods were also produced 
into a very acute process resembling a spine. In most of mv 
specimens this process was absent. y

The gravid female of this species has up till now remained 
quite unknown. On first examining and dissecting it I 
thought it represented an entirely new type of Sphaeromid 
and provisionally gave it the name of Sphaeroma inerme in the’ 
paper presented to the last meeting of the British Associa
tion, though at the same time I had strong suspicions as to 
its true identity, since it was found in company with one or 
other species of Cymodoce each time the latter was taken 
The profound differences which exist in the mouth parts of 
the two sexes, however, decided me to regard my type as new. 
Dr. Hansen very kindly put me right in this matter, and 
informed me that the species which I called S. inerme was in 
reality only the gravid female of the species of Cymodoce with 
which it was found, thus confirming the suspicions which I
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had regarding its true identity. Gourret had likewise been 
misled in the same way, his two species, Dynamene corallina 
and Dynamene setosa, being in reality only female forms of 
Cymodoce, as will be seen from an examination of his figures 
of the mouth parts, which agree, as far as they go, with those 
here figured for the female of Cymodocc truncata.

Locality and distribution, sec p. 47.

Cymodoce granulatum, M.-Ed.
This species is so closely allied to C. truncata that it will 

suffice if the differences noted between the two are enumerated. 

Female (gravid).
The gravid female C. yranulatum differs from the same sex in 

C. truncata—(1) in the presence of two very faint parallel 
carinae on the pleotelson, (2) in having the ante-penultimate 
joint of the maxillipedes much less produced, and the mastica
tory lobes much narrower and of equal width throughout, 
whereas in C. truncata they are broader and somewhat conical 
in shape at the anterior* end; (3) in having the outer branch 
of the uropods proportionally narrower and much less truncate 
at the tip.
Male.

The male differs chiefly from the male of C. truncata in the 
form of the metasome.

Tbe metasome of the male of C. yranulatum is, like that in 
C. truncata, somewhat coarsely granulated all over, but is not 
anything like so densely setose. The fourth segment is pro
duced a little on each side of the middle line into a short 
acute process. On the pleotelson immediately behind the two 
processes of the fourth segment are two somewhat diverging 
sharp carinae much more distinct and raised than in C. trun
cata. They do not terminate in a tubercle, but are more ele
vated at their extremity than at any other point in their 
length. They extend about half-way down the pleotelson. 
Someway posterior to the carinae and in the median line is a 
small, smooth linguiform process which projects almost at 
right angles to the surface, and has on each side of it a low 
granulated tubercle, while a very slight carina likewise pro
ceeds from each side of it outwards and forwards to the pos
terior end of the two large carinae. The posterior border is 
tridentate as in (J. truncata, but the median tooth is not trun
cate but broadly rounded. The setae are almost absent, a few 
only fringing the posterior border of the fourth segment and 
the terminal border of the pleotelson. There are signs of two 
obtuse tubercles on the combined second and third segment 
of the metasome. The general body is also minutely tuber- 
culated throughout-
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Uropods with the ridge on the outer side of the external 
ramus very much less pronounced than on 0. truncata, and 
the setae considerably fewer.

Locality and distribution, see p. 64.

Fam i ly .4 NCI XIID /I E nov.
Body broadly oval in shape, and exceedingly depressed; 

capable of being doubled up on itself, so that the metasome 
becomes opposed to the ventral surface of the cephalon; with
out armature save for a few scattered setae on the sides of the 
mesosome.

Cephalon small, distinct from the mesosome.
Mesosome with all the segments distinct and sub-equal in 

size, cpimera broad and very distinct, so that the body is 
divided into three divisions, a broader central one and two 
narrower lateral ones, as in the Scrolidae,

Metasome with the first two segments distinct, the first 
having well defined epimera; the remaining four segments 
fused into a large triangular plate.

Eyes, when present, placed on the dorsal surface of the 
cephalon and not laterally.

Antennae sub-equal, the superior pair being if anything 
slightly longer than the inferior ones.

Mandibles moderately strong, with a well developed three- 
jointed palp.

Maxillae small and delicate.
Maxillipedes small, covering entirely the maxillae.
First thoracic legs of both sexes large, subcheliform, pro

podus much expanded, dactylus long and strongly curved.
Second thoracic leg of the male similar to that of the first, 

but much smaller. That of the female simple and slender.
Third to seventh thoracic legs of both sexes simple and 

somewhat slender in form.
Pleopods foliaceous, partly natatory, partly branchial.
Uropods extremely large and uniramous, consisting of a 

short stout basal joint and a long curved scythe-like terminal 
joint.

The type genus of the family is Ancinus, M.-Ed., founded 
for the reception of the remarkable Naesa depressa of Leach.

This definition of the family is founded entirely upon the 
examination of the new generic type described below. I be
lieve Ancinus to belong to the same family, and as the earliest 
known genus it must give the family its name. The new 
genus below is only provisionally kept distinct from Ancinus 
till the type of the latter has been minutely examined. When 
this is done it may be found that Bathycopea is generically the 
same, and the name will therefore lapse.

[ 63 ]



IL ’04. 12

Genus Bathycopea, Tattersall. 
Bathycopea, Tattersall, loc. cit.

Having the characters of the family given above ami differ
ing, as far as can be seen in the absence of a detailed examina
tion of the type, from the only other genus in the family, 
Ancinus, in the total absence of eyes.

Bathycopea typhlops, Tattersall.

Bathycopea typhlops, Tattersall, loc. cit.
Pl. III. Figs. 1-13.

Body (Fig. 1) broadly oval in shape, very flattened, capable 
of being doubled itself so that the metasome lies against 

surface of the cephalon.
Cephalon small, distinct from the mesosomc, though the 

suture becomes rather faint towards the middle of the body, 
front produced into a short but very acutely pointed rostrum, 
the cephalon on each side of the rostrum somewhat hollowed 
out for the reception of the basal joints of the antennae.

Mesosome composed of seven sub-equal segments, the first 
two of which are, if anything, slightly larger than the remain
ing ones; epimeral plates well marked, each being produced 
on its anterior edge, just at the junction with the main seg
ment, into a short blunt process which underlies the preceding 
epimeral plate, and is thus not visible in a dorsal view (Fig. 
13); these processes become double in the posterior segments ; 
armature consisting merely of a few short scattered setae on 
the lateral edges of the epimeral plates.

The well-marked and broad epimera give the appearance to 
the body of being divided into three parts, a broad median and 
two narrower lateral parts, recalling the general form of the 
Serolidae. This character has been regarded by some authors 
as indicating for the latter family an affinity with the now 
extinct Trilobites.

Metasome with the two anterior segments free, the first pro
vided with well marked epimera, which do not, however, pos
sess processes on their anterior edges similar to those of the 
epimera of the mesosome. Last four segments united into a 
large and massive triangular plate which tapers gradually to a 
point and has not the apex truncate as in Ancinus depressus.

Eyes entirely absent.
Superior antennae (Fig. 2) slightly longer than the inferior 

ones with a peduncle of four and a flagellum of seven 
joints; basal joint of the flagellum rather stout, almost as 
broad as long, slightly longer than the next joint; the second 
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joint narrower and shorter than the first; the third joint much 
narrower than either of the preceding ones, and as long as those 
two combined ; last joint exceedingly small; flagellum with the 
first joint longer than any of the succeeding ones; the whole 
appendage very sparsely provided with setae, one or two of the 
peculiar sensory cylindrical setae being present on the terminal 
joints.

Inferior antennae (Fig. 3) with a peduncle of five joints 
and a flagellum of five joints; the first joint of the peduncle 
small and fairly stout; the second as stout as the first but con
siderably longer; the third shorter than the second; the fourth 
as long as the second but not so stout; the fifth the smallest 
of all; the whole appendage sparingly armed with setae, none 
of which arc sensory.

Labrum produced somewhat acutely into a process underly 
ing the rostrum.

Mandibles (Fig. 4) of a type very similar to that seen in the 
Serolidae; the palp is three-jointed, the middle joint being the 
longest; the terminal joint is oval in shape and armed on one 
margin only with long hairs, of which the terminal one is 
longer and stronger than the rest; the distal part of one margin 
of the middle joint of the palp is likewise armed with long 
hairs, but the rest of the appendage is devoid of them ; the 
basal portion of the mandible has the terminal half set at an 
angle to the basal half, the two parts rather markedly 
separated; the cutting edge is provided with three blunt 
teeth ; in addition the mandible is also provided below the 
cutting edge with a chisel-like process and a spine serrated 
distally on one edge. The chisef-like process has the tip 
imperfectly formed into two blunt teeth. Similar processes 
and spines are noted by Beddard in the Serolidae. The chisel
shaped process is absent from the right mandible, a condition 
again met with in the Serolidae.

First maxillae (Fig. 5) very delicate, consisting of a large 
basal joint from which springs a large somewhat curved lobe 
furnished at its extremity with strong spiniform setae. At 
the base of this lobe, but springing directly from the basal por
tion of the maxilla, is a small straight blunt lobe, armed at its 
tip with one long and three short setae.

Second maxillae (Fig. 6) rather smaller than the first, con
sisting of three lobes armed at their tips with long setae.

Maxillipedes (Fig. 7) rather small, meeting in the middle 
line and entirely covering the maxillae, composed of the usual 
seven joints, of which the second is large and rectangular, and 
to which the remaining five are articulated as a palp; the third 
joint extremely small, the fourth and fifth, larger and longer 
than the two terminal ones, and each armed with one long 
and one short seta ; the sixth joint has a similar armature, 
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while the seventh bears one long and two or three short setae. 
The second expanded joint is uniformly fringed with short 
hairs, and bears on its inner edge a single blunt sensory 
process.

First thoracic legs of both sexes (Fig. 8) large, subchelate, 
strongly built, the merus and carpus rather small and narrow, 
the latter having the distal corner somewhat acutely pointed 
and tipped by a few setae; propodus very much swollen and 
expanded, with the inner edge very coarsely toothed, and bear
ing a row of setae, one seta between each tooth ; dactylus 
strongly recurved and suddenly narrowed at the extremity, 
bearing two conspicuous teeth on its inside edge near its articu
lation with the propodus.

Second thoracic legs in the male (Fig. 9) subchelate, smaller 
than the first, with the propodus not nearly so much expanded, 
unarmed along the inner edge save with a few setae, dactylus 
strongly recurved, blunt, not as long as on the first leg, without 
teeth on its inner edge.

Second thoracic legs in the female (Fig. 10) simple, some
what slender, carpus equal in length to the propodus, dactylus 
shorter tYian the propodus, sharply pointed ; very few setae 
present on limb.

The remaining thoracic limbs (Fig. 11) of both sexes are 
constructed on the same plan as the second thoracic leg of the 
female, though somewhat longer than the latter limb.

First pleopods consisting of a basal joint and two oval 
lamellae, the outei one shoitei than the inner one, both setose 
all round the edges.

Second pleopods with the inner lamella slightly longer than 
the outer, tiapezoidal in shape, with the outer edge very finely 
serrate, the distal edge alone bearing setae; outer lamella oval, 
with setae all round. The inner lamella in the male (Fi». 12) 
bears on its inner edge a long very finely pointed stylet as long 
as the lamella itself.

Third pleopods with the inner lamella oval in shape and 
slightly longer than, the outer, with a very few setae at its distal 
extremity; the outer lamella with setae all round.

Fourth pleopods with the lamellae sub-equal, devoid of setae 
with the exception of a single strong bristle at the distal ex
tremity of the inner lamella.

Fifth pleopods with the outer lamella longer than the inner 
one, both devoid of setae.

Uropods (Fig. 1) very large and massive, with a short and 
stout basal joint articulating with the proximal part of the 
metasome and projecting almost straight out at right angles 
to the longitudinal axis of the body ; terminal joint large and 
scythe-shaped, curving strongly inwards and approximating 
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to its fellow of the other side; a short blunt tooth on the inner 
edge near the tip ; the whole appendage armed with a few 
scattered setae. Under the high power of the microscope both 
edges seem to be regularly toothed along their full length.

Length of adult male and female, 5 mm.
Locality, see p. 65.

The little creature is extremely hardy, and was noticed to be 
alive and very active after coming up from so great a depth 
as 320 fathoms. The integument is extremely hard and 
brittle.

I am conscious that this species may not really be generically 
distinct from Ancinus dcprcssus (Leach). The latter is only 
known to me from tbe brief descriptions and figures given by 
Milne-Edwards (Histoire des Crustaces, Vol. III.). I have 
not had the opportunity of examining the type specimen in 
the British Museum. From Milne-Edwards’ figures, the pre
sent form is certainly most closely allied to Ancinus dcprcssus, 
but is at least specifically distinct in differing, as it does, in the 
absence of eyes, and in the metasome not being truncate at its 
extremity.

Affinities.—It is obvious that the definition of no existing 
family of Isopoda will permit of the reception of this remark
able form within its limits. Hence it is necessary to form a 
new family to include it and Ancinus, the family taking its 
name from the latter genus and being co-extensive with the 
“ Spheromicns chelifcrs ” of Milne-Edwards. Tbe Anciniidae 
are most dearly related, on the one hand, to the Sphaeromidae, 
and on the other, to the Serolidae, occupying a position inter
mediate between the two. Indeed, the generic name Bathy- 
copea, which I have applied to the above form, was suggested 
by its close external resemblance to the Sphaeromid genus 
Campecopea.

The characters in which it agrees with the Sphacromidac 
are : —

(1.) The separation of the cephalon from the first seg
ment of the mesosome.

(2.) The large size and prominence of the metasome.
(3.) The large scythe-like uniramous uropoda in which it 

approaches Campecopea.
With regard to the first character given above it may be 

remarked that the maxillipedes of Isopoda generally, though 
apparently belonging to the head, are clearly of thoracic origin, 
and the so-called cephalon of Iso poda is therefore really a 
cephalothorax. For convenience of description, and in order 
to bring the nomenclature into line with G. 0.’ Sars’ “ Crus
tacea of Norway,” I have referred to it as the cephalon simply 
In all Isopoda save the Chehfcra and the Serolidae the 
cephalon is distinct from the first segment of the mesosome.
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In these latter two families it is united with the first segment 
of the mesosome. In the Anciniidae there is a tendency to 
such a union, the suture between the cephalon and first seg
ment of the mesosome becoming indistinct towards the centre 
of the body. The large size of the metasome in the Anciniidae 
is in great contrast to that of the Serolidae, in which it is 
small and partially surrounded by the great development of 
the epimera. The large scythe-like uropods are exactly like 
those seen in Campecopea, and differ markedly from the small 
biramous uropoda of the Serolidae.

The relations of the present family to the Serolidae are of a 
much closer nature, the points of resemblance being both 
numerous and of great moment. They may be enumerated as 
follows : —

(1.) The remarkably flattened and broadly oval shape of 
the body.

(2.) The development of the epimera in both families is 
such as to divide the body into three distinct por
tions.

(3.) The presence of a small but acutely pointed rostrum.
(4.) Eyes, when present, placed on the top of the cepha

lon and not laterally.
(5.) The general form and structure of the mouth parts.
(6.) The remarkable modification of the first thoracic leg 

in both sexes, and the structure of the second 
thoracic leg in the male.

The development of the epimera on the Anciniidae is not so 
striking as in the Serolidae. In the latter family they are 
often prolonged enormously into spiniform processes, which 
curve backwards so as to almost enclose the metasome, c/. 
5. bromleyana and S. neaera. In others they are not so 
greatly, developed, but as a rule are broader than in the 
Anciniidae, and the anterior ones are larger than the posterior, 
so that the body as a whole is wider in front than behind. 
The epimera of the Anciniidae are of about equal size through
out the mesosome, with he exception of those of the first two 
segments, which, though deeper than the succeeding ones, are 
not laterally expanded. The dorsal position of the eyes in 
the two families is a character in which they differ very con
spicuously from all other Isopoda, in which they are laterally 
placed.

The structure of the mouth parts, with the exception of the 
maxillipedes, is remarkably similar in the two families. Par
ticularly is this so with the mandibles. Beddard, in his mono
graph of the genus Serolis, has shown that the mandible bears, 
in addition to the usual cutting edge, tw7o accessory processes, 
one a chisel-like cutting blade, and the other a spiniform pro
cess with a serrated edge. Moreover, the former process is 
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absent or replaced by a spine in the right mandible. Pre
cisely similar processes are found in the mandible of Bathy- 
copca typhlops, and here also the chisel-shaped process would 
appear to be absent from the mandible of the right side.

The first maxillae are likewise constructed on the same lines 
in both families. They consist, in B. typhlops, a-s described 
above, of a basal portion and a large terminal lobe tipped with 
strong spiniform setae. From the basal portion, at the base 
of the terminal lobe, there springs a small accessory lobe. 
The presence of this accessory lobe in the first maxillae of the 
Serolidae was first noticed by Audouin and Milne-Edwards. 
Its existence was later denied by Grube, but Beddard found it 
present in most, though not all, of the species of Scrolls which 
he examined. In no other Isopoda are the first maxillae so 
constructed. The small secondary lobe is no doubt the 
remains of thc large inner lobe of thc first maxillae of most 
Isopoda.

The maxillipedes in the two families.differ rather consider
ably from one another. In the Anciniidae they are of the 
more normal type found in the Sphaeromidac. Those of the 
Serolidae are described by Beddard as consisting of a basal 
part, broadly expanded and divided into four, and a three- 
jointed palp.

The remarkable modification of the first thoracic leg in both 
sexes and thc further modification of the second thoracic leg 
in thc male only are of exactly similar nature in both families, 
and are points which indicate thc closest affinity between the 
two. In no other Isopoda is such a striking form of thoracic 
leg met with, except, possibly, in Tecticeps, and the two 
families arc thus sharply defined in this respect from all others 
of the order. Dana suggested that Ancinus, by reason of the 
sub-cheliform condition of thc first thoracic legs, was nearly 
related to the Tanaidae. He had seen no specimens, however, 
and from the above description of a closely allied form it will 
be seen that such a suggestion cannot for a moment be enter
tained. Richardson has lately described, from North America, 
a remarkable new genus 7 ecticeps, which has a very much 
flattened body, eyes present on top of the head, and small 
biramous uropoda. The first and second thoracic legs are, 
moreover, described as having the propodus “ dilated with 
reflexed dactylus.” They therefore agree with the same limbs 
in the male of both Scrolls and Bathycopea, and the genus 
appears very closely related to the former. It has been sug
gested that the Serolidae, by reason of the flattened condition 
of the body and its apparent division into three longitudinal 
parts in consequence of thc great development of the epimera, 
show affinities with the fossil Trilobita. I am not prepared to 
make a similar suggestion with regard to the present family, 
nor do I think its discovery throws any new light on this much 
disputed point.
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To sum up, therefore, the Anciniidae are intermediate in 
character between the Sphaeroniidae and the Serolidae, with, 
perhaps, a rather closer relationship to the latter. With 
regard to the possible phylogeny of the group it would be 
premature, in the absence of knowledge of their ontogeny, to 
put forward any opinion, but it seems probable that both the 
Anciniidae and Serolidae are parallel offshoots from some 
primitive Sphaeromid stock.

Tribe ASELLOTA.

Family MUNNIDAE.

Genus Metamunna, Tattersall.
Metamunna, Tattersall, loc. cit.

Very closely allied to the genera Pleurogonium and Para- 
munna, differing from the former in the presence of well- 
marked ocular processes and eyes, and from the latter in the 
absence of the two diverging lobes from the cephalon and in 
the general shape of the.body.

The specimen on which this new genus is founded might 
well have been referred to the genus Pleurogonium G-. O. Sars, 
were it not for the fact that Sars defines that genus as having 
the eyes wholly absent. Bather than interfere with the exist
ing definition of genera, I have preferred to found a new genus 
for the reception of the form described below.

Metamunna typica, Tattersall.

Metamunna typica, Tattersall, loc. cit.

Pl. IX., Figs. 1-3.
Body (Fig. 1) shaped almost exactly as in the genus Pleuro

gonium, about twice as long as broad
Cephalon roughly quadrangular, front almost straight and 

entirely wanting the two lobes seen in Paramunna ; sides pro
duced into well marked narrow ocular processes with well 
developed eyes at their tips.

Mesosome with the first four segments broader than the 
last three and well marked off from the latter, lateral parts 
angular and unarmed; three posterior segments with the 
lateral parts slightly recurved.

Caudal segment or metasome narrower than the rest of the 
body, rather less than half of the total length of the animal, 
constricted at the base, terminal part produced into an obtusely 
pointed tin, sides serrated with about twelve small teeth.
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Superior antennae (Fig. 1) projecting laterally from the 
cephalon just above the ocular lobes, peduncle three-jointed- 
first joint longer than the remaining two combined; third 
joint small, flagellum shorter than the peduncle, triarticulate- 
last joint with a long apical filament.

Inferior antennae (Fig. 1) longer than the superior antenna 
peduncle six-jointed; first two joints small; the third the 
longest, with its inner distal corner produced into an acute 
process forming a distinct knee, from which the remaining part 
of the appendage projects laterally almost at right angles; 
fourth joint small; sixth rather shorter than fifth ; flagellum 
five-jointed, shorter than the peduncle.

Mouth parts.—Only a single specimen of this new form 
having been taken the mouth parts were not dissected out. 
They will be found, 1 believe, to correspond substantially 
with those of Pleurogonium.

First thoracic legs (Fig. 2) shorter and more robust than the 
remainder, carpus longer and stouter than the merus, bearing 
three stout spines; propodus as long as the carpus; dactylus 
rather long and strongly recurved with a secondary tooth on 
the inside edge.

Remaining thoracic legs very much as in Pleurogonium.
Uropods (Fig. 3) short, proceeding from the sides of the 

metasome immediately behind the serrated part of the lateral 
edges, and some considerable way from the tip; biramous, inner 
ramus exceedingly small, only about half as long as the outer, 
armed at tip with two long setae, outer ramus with four long 
setae at the tip.

Length of female, 2 mm.
Male unknown.
Locality, see p. 71.

This new form is more closely related to the genus Pleuro
gonium than to the genus Paramunna. The general shape of 
the body, the pointed extremity of the metasome, the longer 
peduncle to the superior antenna, and the unigeniculate in
ferior antenna, are points in which it agrees exactly with 
Pleurogonium and differs from Paramunna. It agrees with 
the latter genus in the presence of well-marked, though small, 
ocular lobes and eyes, which in Pleurogonium are entirely 
absent. It is to be regretted that the scarcity of examples 
would not allow of the dissection of the mouth parts, but I did 
not think the dissection of the only known specimen justifi
able. Paramunna differs from Pleurogonium in possessing 
palps to the mandibles, and it would have been interesting to 
have seen whether the close outward resemblance of this new 
form to Pleurogonium extended to the mouth parts also.
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Family DESMOSOM1DAE.

Genus Ischnosoma, G. O. Sars.

Ischnosoma Greeni, Tattersail.
I. Greeni, Tattersail, loc. cit.

Pl. IV., Figs. 1-6.
Body (Fig. 1) sublinear in shape, about six times as long as 

broad in its widest part, much stouter in build comparatively 
than the type species of the genus, I. bispinosum, agreeing 
more in this respect with 1. quadrispinosum, the body and 
appendages closely covered by coarse spinulose tubercles, but 
except on the first segment of the mesosome entirely devoid of 
large and prominent spines.

Cephalon small, quadrangular, front evenly rounded.
Mesosome with the first segment deeply emarginate ante

riorly for the reception of the cephalon, its lateral parts bearing 
a short strong blunt spine beset by small spinules like the rest 
of the body; second and third segments of equal size, lateral 
parts unarmed ; fourth and fifth segments together about two- 
fifths of the total length of the body, forming an hour-glass
shaped portion, which gives the characteristic shape to the 
body; sixth and seventh segments small, lateral parts unarmed.

Metasome (Fig. 6) with the first segment free from the 
abdominal shield, the latter rather less than one-fifth of the 
total length, posterior border evenly rounded.

Superior antennae (Fig. 2) of remarkable form, peduncle 
only two-jointed ; first joint short and swollen ; second joint 
nearly twice as long as the first, and near its distal extremity 
bearing thiee very long setae, flagellum exceedingly minute, 
three-jointed; the last joint very small.

Inferior antennae (Fig. 1) very long ; first joint very small; 
second joint long and stout, bearing on its inner proximal edge 
a two-jointed blunt spine; third joint short; fourth joint long 
and narrow, slightly shorter than the fifth ; flagellum as long 
as the last three joints of the peduncle and composed of 
eighteen to twenty joints.

Mouth organs exactly as found in I. bispinosum.
First thoracic legs (Fig. 3) shorter and much stouter than 

the rest ; carpiis as long as the two preceding joints combined, 
greatly inflated, armed with two long and two short spines as 
well as setae: propodus shorter than carpus, somewhat ex
panded. armed with three slender spines and one or two long 
setae; dactylus as long as the propodus, armed at its tip with
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Second thoracic legs (Fig. 4) with the carpus long and linear, 
longer than the propodus, dactylus slightly shorter than the 
propodus.

Third to seventh thoracic limbs (Fig. 5) very similar to the 
second, slightly longer, and with the propodus proportionally 
longer, so that it is almost as long as the carpus, carpus and 
propodus armed with few short spines.

Uropods (Fig. G) nearly one-half the length of the metasome 
excluding the first free segment, consisting of a single stout 
pointed joint, armed with a few setae in addition to the spinules 
which cover the rest of the body.

Colour in spirit light; one specimen is, however, a dark 
green colour.

Length, 4 mm.
Locality, see p. 72.

The species is named in compliment to the Chief Inspector 
of Fisheries of the Department of Agriculture and Technical 
Instruction for Ireland. Including I. Greeni, seven species of 
Ischnosoma are now known, I. bispinosum, the type, I. quad
rispinosum, described by Sars from the Norwegian North 
Atlantic Expedition, 1. spinosum, 1. bacillus, I. bacilloidcs 
and I. Thomsoni, described by Beddard from the collections 
of the Challenger.

From I. bispinosum, I. bacillus and 7. bacilloidcs, I. Greeni 
is at once distinguished by the spinulose general armature of 
the body, by the uniarticulate character of the uropoda, by the 
greatly elongated second joint of the inferior antenna, and by 
the structure of the superior antenna.

From I. quadrispinosum, which I. Greeni approaches very 
closely, and which has the body beset with small spinules like 
I. Greeni, the latter is distinguished by the absence of spines 
from the third segment of the mesosome, by the structure of 
the superior antenna, and by the greater comparative length 
of the uropods.

From 7. spinoswm, 7. Greeni can be distinguished by the 
absence of large spines from the segments of the mesosome 
as well as the cephalon, and by the somewhat stouter build of 
the body. Otherwise the two species are very nearly related, 
and the remarkable structure of the superior antenna is the 
same in both.

From 7. Thomsoni. I. Greeni differs in having the first meso
some segment deeply emarginate for the reception of the 
cephalon, in the absence of large spines from the body, the 
comparative length of the uropods, and the shorter nail to the 
thoracic legs.
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I had at first thought that I. spinosuni and I. Greeni, and 
possibly I. Thomsoni, might be regarded as generically distinct 
from the other species of the genus by reason of the structure 
of the two antennae, the uniarticulate character of the uropods, 
and the separation of the first segment of the metasome from 
the remainder of the caudal segment, as well as by the general 
armature of the body. I. quadrispinosum, however, would 
seem to form a link between the two groups of the genus, 
agreeing with the type I. bispinosum in the structure of the 
superior antenna and the fusion of the first segment of the 
metasome with the remainder of the caudal segment, and on 
the other hand agreeing with thc I. spinosuni group in the 
armature of the body, structure of the inferior antenna and 
character of the uropoda. Moreover, the structure of the 
mouth organs would seem to be identical in al! the. species. 
It therefore seems best, at present, to include all the species 
in the one genus Ischnosoma.

The following table may be useful in deteimining the known 
species of the genus :—

Genus Ischnosoma, G. O. Sars
A. —Body smooth, second joint of inferior antenna small 

and subequal to the first and third; uropods biarticulate.
(i.) Spines absent except on the first segment of the meso

some, which has a single spine on each lateral part.
I. bispinosum.

I. bacillus and 1. bacilloides are only known from 
fragments, but have the fourth and fifth segments of 
the mesosome exceedingly slender and armed with 
long spines. The uropods are biarticulate.

B. —Body covered with small spinules, second joint of the 
inferior antenna elongate, uropods uniarticulate.

(i.) Peduncle of superior antenna two-jointed, flagellum 
very small.

(a.) Spines on the lateral parts of the first three 
segments of the mesosome and on the dorsal surface 
generally.

I. spinosuni.
(b.) Spines absent except a single one on the lateral 

parts of the first segment of the mesosome.
I. Greeni.

(ii.) Peduncle of superior antenna three-jointed, flagellum 
almost as long as peduncle.

I. quadrispinosum.
I. Thomsoni would belong to group B above, but its antennae 

are unknown. It may, however, be distinguished by the ex
ceedingly short uropods, which do not project beyond the tip 
of the caudal segment, and by the short rod-like spines on the 
segments of the mesosome. _
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Family M UNNOPSIDAE.

Genus Munnopsis, M. Sars. 
Munnopsis oceanica, sp. n.

Pl. V., Figs. 1-7.
Body (Fig. 1) compact, more so than in M. typica, anterior 

division but little wider than the posterior, about three times 
as long as broad.

Cephalon small, deeply emarginate on each side for the 
reception of the antennae, fiont very slightly emarginate.

Mesosome with the first four segments small and compact, 
lateral parts unarmed, epimeia very small; last three segments 
of the mesosome, combined, as long as the anterior division 
of the body \ the fifth somewhat overlapping the preceding 
segment of the mesosome, its lateral parts narrow and extend
ing for some way posteriorly, armed with a few strong setae; 
the lateral parts of the sixth segment somewhat produced 
posteriorly, and also armed with a few setae.

Caudal segment about one-third of the length of the body, 
and equal in length to the last three segments of the mesosome 
combined, regularly oval in form, tip obtusely produced.

Superior antennae (Fig. 2) with the basal joint somewhat 
expanded, inner corner produced but slightly, flagellum very 
long and composed of numerous articulations, each bearing 
long fine setae, the setae more numerous towards the distal 
end.

Inferior antennae, with the exception of the three basal 
joints, which are normal, wanting.

Mandibles (Fig. 3) with the cutting edge divided into two 
parts, each part strongly dentate; below the cutting edge is a 
small prominence bearing several strong spiniform setae ser
rate on one edge; below this lobe again, and in a position cor
responding to the molar expansion of other Munnopsids, is a 
very strong spine, slightly serrate on one edge. Palp well 
developed, three-jointed; last joint somewhat expanded, and 
setose on one edge.

Maxillae of normal structure, but with scattered setae over 
the general body of them in addition to those at the tips of the 
lobes.

MaxUlipedes (Fig. 4) with the antepenultimate joint ex
panded and rounded instead of pointed as in M. typica, bear
ing a few setae ; penultimate joint very acutely and strongly 
produced on its inner edge into a lobe tipped with setae, masti
catory lobe with four sensory processes on its inner edge, tip 
fringed with setae. There is a slight lobe on the lower edge 
of the masticatory part, as seen in M. Murray i. Epignath 
acutely pointed.
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First thoracic legs (Fig. 5) moderately slender, carpus 
broader and longer than the propodus, which is rather narrow, 
dactylus very short. Compared with the same limb in 
M. typica, the propodus and carpus are relatively longer and 
the ischium shorter.

The three succeeding pairs of legs are all wanting in the 
single specimen captured.

Natatory legs (Fig. 6) with the carpus large and expanded 
on one edge, the other edge being but slightly curved, propodus 
about half as long as the carpus, and oval in outline; both 
propodus and carpus fringed with very long plumose setae, 
dactylus wanting.

Pl'eopods normal, male operculum as in AL typica.
Uropods (Fig. 7) long and slender, about one-quarter the 

total length of the body, two-jointed, the first joint small, with 
a prominent spine on its innei' distal corner ; terminal joint 
from three to three and a half times as long as the basal joint.

Length, 7 mm.
Female unknown.
Locality, see p. 72.

If the definition of the genus Munnopsis, given by Sars in 
his Crustacea of Norway, be strictly adhered to, the present 
species, as well as M. longicornis, Hansen, and M. Murray i, 
Walker, could not be included in that genus. In the definition 
above referred to the mandibles are described as “ without 
molar expansion, cutting edge but slightly dentated,” and the 
natatory legs are defined as being without a dactylus. All the 
above three species differ from this generic definition in the 
characters of the mandibles. M. longicornis and M. oceanica 
have a strongly toothed cutting edge to the mandibles, but the 
molar process is replaced by a strong spine, as described above. 
M. Murrayi has a strongly dentate cutting edge, and a well 
developed broad molar expansion to the mandibles, and differs 
further in having a well-marked dactylus on the natatory legs. 
All three species have a prominent lobe bearing strong setae 
below the cutting edge.

The characters of the four species with respect to the man
dibles and natatory legs may be summed up as follows

(i.) Mandible with cutting edge slightly dentate, no setose 
lobe, no molar expansion ; natatory legs without dac
tylus. . M. typica.

(ii.) Mandible with cutting edge strongly dentate, setose 
lobe pi esent, molar process replaced by a serrated 
spine, natatory legs without dactylus.

M. oceanica.
M. longicornis.
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(iii.) Mandibles with cutting edge strongly dentate, setose 
lobe and broad molar expansion present, natatory 
legs with a distinct dactylus.

M. M array i.

'\e oiHier regard each of these three groups as repre- 
■dl'1, t . 'Ug e ,;Sely allied genera- or delude them 
all undci the one genus M unnopsis enlargin0, Sars’ definition of that genus with respect to .hi mandibles a°nd mtatory ° 
in order to embrace them all. |„ the present state of our 
knowledge ol the group 1 prefer the latter course, though 
further .hscover.es wdl probably render the first course inevTt-

M oceanica is very closely allied to M. longicornis in all 
essential points, but m the latter the metasome has a crenu- 
lated margin, and the sixth segment of the mesosome has a 
strong spine on each su e, whereas in M. oceanica the sides of 
the metasome are smooth, and the sixth segment of the meso
some is without spines. Further, the antepenultimate joint 
of the maxilhpedes is rounded in M. oceanica and acutely pointed in M longicornis. In this respect M occanica { 
semb es M. Murrayi. V. oceanica may be distinguished ex
ternally by the relatively large posterior division of the bodv and the long uropods. J

Genus Munnopsoides, Tattersall.

Munnopsoides, Tattersall, loc. cit.

Munnopsis (pars.), Beddard, Challenger Report, Isopoda.
Very closely allied to Munnopsis, M. Sars, but differing in 

having no palp to the mandible.
The type of this genus is Munnopsis australis, Beddard, 

described from the collections of the Challenger. The present 
form is very closely allied to M. australis, only differing"in one 
or two minor points.

There are two other characters which are common to the 
two species included in Munnopsoides, but which do not 
perhaps deserve to rank as generic. Firstly, the first 
four segments of the mesosome are very sharply defined 
from the last three, while the fifth segment is elongate and 
narrow. Secondly, the two terminal joints of the last three 
thoracic legs are not so broad proportionally as in a true 
Munnopsis, and only one edge of the last joint bears setae. 
Beddard’s figure of M. australis shows the terminal joint of 
the last three thoracic limbs as having setae on both edges, 
but a detailed drawing of one of these limbs has only one edge 
setose.
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Unfortunately, these Isopods very seldom reach the surface 
undamaged. The examples of the species described below 
(only two in number) arrived with the cephalon detached from 
the remaining part of the body, and the second, third and 
fourth thoracic limbs missing. The drawing of the whole 
animal is, therefore, something of a restoration, and allowance 
must be made for this fact in examining future individuals of 
this species.

Munnopsoides Beddardi, Tattersail.
M. Beddardi, Tattersail, loc. cit.

Pl. VI., Figs. 1-8.
Body (Fig. 1) elongate, about four times as long as wide at 

its broadest part, divided into a wider anterior and a narrower 
posterior portion, the latter a little longer than the former. 
Under a moderately high power of the microscope the body is 
seen to be regularly roughened by an armature of very small 
spinulose tubercles, and has also a covering of short scattered 
setae most numerous on the cephalon.

Cephalon large, somewhat square in outline, front edge 
slightly emarginate, slightly raised into a transverse ridge 
between the bases of the antennae, this ridge carrying a row 
of prominent rather long and strong setae.

Mesosome with the first four segments subequal in size> 
much wider than the last three, and very sharply defined from 
the latter; first very deeply emarginate for the reception of the 
cephalon; fifth segment somewhat elongate, narrow anteriorly 
widening somewhat posteriorly; sixth and seventh, small and 
about as wide as the posterior part of the fifth segment, 
epimera small and not visible on dorsal view.

Metasome long and narrow, rather less than one-third the 
length of the body, bluntly rounded posteriorly, with an ap
pearance as if divided slightly into two small obtuse lobes.

Superior antennae (Fig. 2) with the basal joint broadly ex
panded, triangular in shape, flagellum multiarticulate, first 
Joint very long. In the female the antennae are scarcely one- 
third of the whole length of the body, in the male they are 
half the length of .the body and much more setose than in the 
female.

Inferior antennae missing, except for the three basal joints, 
which are very like those of most Munnopsidae.

Mandibles (Fig. 3) consisting of a triangular, simple, rather 
bluntly pointed plate, obscurely bidentate, no molar process at 
all; palp entirely absent.
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First maxillae (Fig. 1) consisting of two delicate lobes, the 
outer broader than the inner, both lubes with their tips armed 
with plumose spines, the inner lobe with one long curved 
simple seta m addition. °

Second maxillae (Fig. 5) composed of three lobes, the inner 
one broader than either of the other two ; tips of all three lobes 
with plumose spines, the inner one, here also, with one long 
curved simple seta m addition.

MuxiWipcdw (Fig. 6) seven-jointed; third joint very small; 
fourth and fifth broad, the after with its inner distal corner 
somewhat acutely produced and armed with a few short 
simple spines, last two joints very small and very much nar- 
rower than preceding joints ; epignath well developed and 
acutely pointed , mastic<itoiy Jobe obliquely truncate frin°*ed 
with short hairs and carrying two sensorv processes on the 
inner edge.

First thoracic legs dig. /) small and simple, second joint 
long and narrow, incrus small, carpus rather longer than pro
podus, dactylus rather short, whole appendage feebly armed.

Second to fourth thoracic legs missing.
Fifth to seventh thoracic legs (Fig. 8) similar in structure, 

natatory, carpus long and not so much expanded as in Mun- 
nopsis typica; setae very few, propodus shorter than carpus, 
narrowly oval in shape, and not as much expanded as usual, 
with setae on one edge only ; dactylus wanting.

Pleopods normal in structure.
Uropods rather short, simple, two-jointed, first joint shorter 

than the second, armed with scattered setae.

Length : female, 6 mm. ; male, 4 mm.
The species is named in compliment to the writer of the 

Report on the Challenger Isopoda, who described the type of 
the genus, M. australis.

Locality, see p. 73.
This species differs from the only other species of the genus 

in one or two minor points only.
The cephalon is of different shape, though in each species it 

is rather large. r
The first four segments of the mesosome are larger in 

M. Beddardi than m M. australis. The fifth segment of 
the mesosome is longer and narrower in the latte* species 
than in the piesent one , while the metasome would appear to 
be somewhat more developed in M. Beddardi. The basal 
joint of the superior antenna is more broadly expanded in 
the lattei than in FI. australis. The maxillipedes are of 
different shape in the two species. In M. Beddardi the 
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ante-penultimate joint is acutely produced, and the last two 
joints are very small. In M. australis the antepenultimate 
joint is not acutely produced, and the last two joints are much 
larger proportionally than in M. Beddardi. The maxillipedes 
of the latter approach more closely those seen in Munnopsis 
typica than do those of M. australis.

The remaining appendages agree closely in the two forms. 
Especially is this so with the natatory legs, which are longer 
and slenderer than in Munnopsis, with the carpus and pro
podus much less expanded and less strongly armed.

In the general roughening of the body and the armature of 
scattered setae, M. Beddardi likewise differs from M. australis. 
which is apparently smooth.

Genus Ilyarachna, G. O. Sars.

llyarachna Plunketti, Tattersali.

1. Plunketti f Tattersail, loc. cit.

Pl. VII., Figs. 1-9.
Body (Fig. 1) of the usual characteristic form of the genus, 

from two and a half to three times as long as broad, sharply 
marked into two distinct regions.

Cephalon slightly emarginate in front, quite smooth.
Mesosome with the first four segments sharply defined from 

the last three; first segment smaller than the succeeding ones, 
with its lateral parts armed on each side with a stout spine 
and strong seta; second segment larger than the first, with 
similar armature; third and fourth segments with their 
anterior edges produced into somewhat acutely pointed 
lappets; fifth segment very slightly wider than the preceding 
four, and very deeply emarginate posteriorly ; seventh segment 
about one-half as long as sixth.

Metasome about one-quarter of the total length of the body, 
longer than broad at its base; apex bluntly pointed.

Eyes absent.
Superior antennae (Fig. 2) with basal joint broad and ex

panded; outer corner more produced than inner one, and 
tipped by three spines; inner corner tipped with one spine; 
third joint of peduncle longer but much narrower than 
second ; flagellum composed of six to eight joints in the female, 
and twelve in the male.

Inferior antennae (Fig. 3) only represented by the four basal 
joints, which are very much as in I. longicornis ; the fourth 
joint is, however, armed with about nine strong setae on its 
outer proximal edge, and has its outer distal corner armed 
with three long setae.

[ 80 ]



II.’04, 29

Month parts exactly as in I. longicornis.
First thoracic legs (Fig. 4) rather slender, with the carpus 

and propodus subequal in length ; nail short.
Second thoracic legs (Fig. 5) with the propodal joint shorter 

than the carpal, dactylus very long, about equal in length to 
the propodus.

Third and fourth thoracic legs missing.
Fifth and sixth thoracic legs (Fig. G) of the usual natatory 

character ; carpal joint very much expanded and densely setose ; 
propodus somewhat dilated, and likewise setose; dactylus well 
developed.

Seventh thoracic legs (Fig. 7). long and slender; carpus 
shorter than propodus, with its inner edge bearing long setae ; 
propodus with both edges fringed with short setae; dactylus 
long and slightly curved.

Uropods (Fig. 8) short, biarticulate ; basal joint somewhat 
expanded and fringed with plumose setae; terminal joint short 
and narrow, and tipped with setae. On the basal joint there 
is seen under a high power a very small nodule tipped with 
plumose setae.

Female operculum (Fig. 9) diverging somewhat from type, 
shield-shaped, very strongly keeled, the keel with a row of 
strong setae.

Length, 4 mm.
Locality, see p. 74.

The species is named in compliment to the Vice-President 
of the Department of Agriculture for Ireland.

I. Plunketti differs from I. hirticeps in the smooth cephalon, 
and from I. denticulata in the smooth anterior edges of the 
segments of the body. It is very closely allied to I. longicornis, 
but differs from it—

(1.) In the armature of the lateral parts of the first four seg
ments of the mesosome.

(2.) In the fifth segment of the mesosome being distinctly 
wider than the preceding part of the body.

(3.) In having the outer corner of the basal joint more pro
duced than the inner, whereas in I. longicornis the 
reverse obtains.

(4.) In the shape of the female operculum.

These differences are very small, but they are constant in 
over one hundred specimens of the species which were taken.

Unfortunately, all the specimens were damaged. Indeed, 
for the most part they consisted of the bod}7 alone, devoid of 
all appendages. The above description has been compiled 
from several specimens.
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Genus Eurycope, G. O. Sars.

Eurycope longipes, sp. n.

Pl. X., Figs. 1-8.

Body (Fig. 1) much more slender than in most species of the 
genus, its greatest length being rather less than one-third its 
total length ; shape elongate, of even width throughout; anterior 
and posterior divisions well marked and about equal in size; 
integument of the cephalon strongly calcareous, hard, and 
rugose, that of the first four segments moderately calcareous 
and similarly roughened; the last three segments of the meso
some and the metasome with the integument soft, thin and 
without calcareous matter or any sculpture at all.

Cephalon large and broad, arched above, and emarginate on 
either side for the insertion of the antennae.

First segment of the mesosome scarcely broader than the 
cephalon, epimera small.

Succeeding three segments broader than the first, loosely 
articulated to one another; epimera well marked.

Posterior three segments of the mesosomc considerably 
larger than the anterior ones and more firmly articulated to 
each other, strongly arched above; anterior margins very 
arcuate, lateral parts evenly rounded.

Caudal segment as long as the preceding three segments 
combined, gradually narrowing to an obtuse apex, anterior 
margin but slightly arcuate.

Eyes wholly absent.
Superior antennae (Fig. 2) arising from the upper part of the 

head, and separated from one another by a distinct gap, rather 
short; basal joint rather large and narrowly squamiform in 
shape, bluntly rounded anteriorly ; rest of antenna arising from 
the dorsal surface of this joint; last two joints of peduncle 
small, flagellum rather stout and multiarticulate, the articula
tions faintly marked at the base, fringed on one edge by long 
setae.

Inferior antennae broken off in all the specimens, but so 
much of them as remains not differing much from the same 
parts in E. gigantea.

Mandibles (Figs. 3 and 4) powerfully developed, roughly 
triangular in shape, cutting edge almost smooth ; molar process 
very largo, bluntly rounded, without teeth or armature save a 
sin cd e small spiniform bristle; palp well developed, long and narrow, 
three-jointed, the second joint elongate and longer than either 
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of the other two, terminal joint small and very narrow and 
terminated by a strong seta; rest of appendage feebly armed, 
with few setae.

First and second maxillae of the usual structure of the genus.
Maxillipedes (I'ig. 5) large and lamelliform ; antepenultimate 

and preceding joints broad and greatly dilated, the former 
rounded evenly on its inner edge ; penultimate joint smaller than 
the two preceding, somewhat expanded, its inner edge not very 
prominently drawn out ; last joint small and narrow ; all the 
joints furnished with setae on their inner edges; masticatory 
process well developed, tipped by plumose setae, five mastica
tory hooks on its inner edge.

First thoraac legs (Fig- 6) longer than is usual for the genus, 
and very slender, almost equalling the body in length ; carpus 
very long and narrow; propodus shorter than the carpus; 
dactylus distinct though small; the whole limb very feebly 
armed.

Remainder of the thoracic limbs broken away in all the 
specimens.

Operculum in the female of the usual form, that of the male 
(Fig. 8) narrow, and consisting of two distinct parts.

Second pleopods in the female (which correspond to the 
third pair in the male) very thin and delicate, biramous, 
the inner ramus forming a broad rounded plate, the 
outer narrow and curved, projecting beyond the inner, two- 
jointed, the outer joint the smaller, both joints setose on their 
outer margins. Second pleopods in the male, transformed in 
the usual way into accessory copulatory organs.

Remaining two pairs of pleopods in both sexes entirely 
branchial in nature, the first of them consisting of two broad 
lamelliform plates, the last of a single plate.

Uropods (Fig. 7) very small, attached on the ventral surface 
of the caudal segment, some way from the extremity, biramous, 
inner branch longer than the outer, both branches linear in 
shape and very feebly armed.

Length of the largest female 10 mm., that of the only male 
5 mm.

Locality, see p. 75.
There is only one known species of Eurycope with which 

the present species is at all comparable, namely, E. gigantea, 
G. O. Sars, described from the Arctic Ocean. E. gigantea and 
E. longipes differ rather markedly from all the other species 
of the genus, and ought perhaps to be removed to a new genus. 
For instance, in the peculiar shape and formation of the 
superior antenna they are quite different from all the other 
known species. Moreover, the terminal joint of the mandi
bular palp is small and narrow in these two species, while in 
most of the remaining species it is broad and lamelliform. and 
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well armed. The molar process, further, though well deve
loped is not so sharply marked off from the cutting edge, and 
both the latter and the molar process are almost smooth. 
Finally, the penultimate pair of pleopods are widely different 
from those seen in the other species. In the latter they consist 
of an inner broad rounded plate, and an outer narrow biarticu
lated and setose ramus. In E. gigantea and E. longipes, on 
the other hand, the penultimate pair of pleopods consists of a 
pair of broad evenly rounded smooth plates.

E. longipes differs from E. gigantea in its more elongate and 
narrow shape and in the calcareous nature of the first portion 
of the body. The penultimate joint of the maxillipedes of 
E. gigantea is rather narrow with its inner edge somewhat 
acutely produced. The same joint in E. longipes is broader 
and more expanded, with the inner edge scarcely, if at all. 
produced. Finally, the first thoracic legs in E. longipes are 
relatively much longer than in E. gigantea. Sars describes the 
first legs of the latter species as “ scarcely more than half the 
length of the body.” In E. longipes they are nearly as long 
as the body, the exact proportions being as seven is to eight

Genus Lipomera, Tattersail.

Lipomera, Tattersail, loc. cit.
Body shaped much as in the genus Ilyarachna, compact, 

posterior part of mesosome sharply defined from the anterior 
part, seventh segment of the mesosome very much reduced.

Superior antennae with the basal joint expanded, flagellum 
short.

Mandibles very much as in Eurycope, with a three-jointed 
distinct palp and a well-developed blunt molar process.

First maxillae with two lobes, the inner one being very small 
and reduced.

Second maxillae of the usual form.
Maxillipedes as in Eurycope.
First thoracic legs very slender, dactylus short.
Second’ thoracic legs longer than the first, very slender, dac

tylus long.
Third and fourth thoracic legs similar to the second, but 

rather longer.
Fifth and- sixth, thoracic legs natatory, with the carpus and 

propodus expanded and edged with densely plumose long 
setae; dactylus well developed.

Seventh thoracic leg very much reduced and feeble, consist
ing of a short, feebly articulate unarmed appendage.
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Uropods consisting of a broad lamellar plate folded on itself 
and carrying on its lower ventral edge a uniarticulate appen
dage and a plumose spine.

Female operculum broad and triangular in outline, broadly 
carinated along centre.

Lipomera lamellata, Tattersail.
Lipomera lamellata, Tattersail, loc. cid.

Pl. VIII., Figs. 1-14.
Body (1’ig. 1) compact, small, rather more than twice as 

long as broad, distinctly divided into two parts.
Cephalon larger than any of the first four segments of tbe 

mesosome, emarginate anteriorly with a slight production in 
the centre of the anterior edge ; unarmed.

Mesosome with the first four segments distinctly marked off 
from the last three, narrow ; the third the largest, lateral parts 
armed with a single slender spine ; fifth segment wider than 
the preceding part of the body, lateral parts rounded and un
armed, deeply emarginate behind; sixth segment smaller and 
narrower than the fifth, a single slender seta on the lateral 
parts, emarginate posteriorly; iseventh segment small and 
reduced, overlapped laterally by the sixth, unarmed.

Metasome triangular in outline, tip obtusely pointed, about 
one-quarter the total length of the body.

Superior antenna (Fig. 2) with the basal joint of the ped
uncle expanded, its outer distal corner produced and armed 
with a long plumose seta ; second joint of peduncle about as 
long as the basal joint, but very much narrower; flagellum in 
female two-jointed, the first joint small and bearing one very 
long plumose seta, the last joint longer, carrying at its tip a 
long apical filament ; flagellum in male eight- to ten-jointed.

Inferior antennae (Fig. 2) only represented by the three 
small basal joints, which are exactly as seen in Eurycope.

Mandibles as in the genus Eurycope, with a three-jointed 
palp and a blunt molar process.

First maxillae (Fig. 3) composed of two lobes, a broad and 
larger outer lobe tipped by numerous strong setae, the inner 
lobe small and narrow, only about half as long as the outer 
lobe, and tipped by three simple setae.

Second maxillae (Fig. 4) normal.
Maxillipedes (Fig. 5) much as in the other Munnopsidae; 

fifth joint broad and expanded, inner edge bluntly lobed; sixth 
and seventh joints small, the sixth with its inner edge drawn 
out into a lobe tipped with two long setae ; masticatory part 
normal, with two masticatorv hooks on the inner edge.
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First thoracic legs (Fig. 6) short and slender, carpus very 
narrow and longer than the propodus; dactylus short; the 
limbs bear a few scattered setae.

Second thoracic leg (Fig. 7) longer than the first, but still 
very slender; propodus very slightly longer than the carpus; 
dactylus long and slender ; propodus with a row of short setae 
on the inner edge; a few scattered longer setae on the limb.

Third and fourth thoracic legs similar to the second, but 
longer.

Fifth thoracic legs (Fig. 8) natatory in structure ; carpus 
very broadly expanded, both edges bearing numerous densely 
plumose setae; propodus shorter than the carpus, less ex
panded, but similarly armed, with the dactylus well developed 
and slender; a long spine at the base of the dactylus on thc 
outer edge of the propodus.

Sixth thoracic legs (Fig. 9) similar to the fifth but smaller, 
and with the carpus and propodus less expanded.

Seventh thoracic legs (Fig. 10) very small and rudimentary, 
consisting of a feebly jointed slender appendage, unarmed 
save for two plumose setae.

Pleopods normal.
Uropods (Figs. 11 and 12) attached at the side of the meta

some and consisting of a broad lamellar plate, which in situ 
is folded on itself longitudinally, has its dorsal edge tipped 
with three or four short setae, and bears on its ventral edge a 
plumose stout spine and a uniarticulate appendage tipped with 
a long fine seta.

Female operculum (Fig 13) broad and triangular in outline, 
with a broad blunt carina along its centre.

Male operculum (Fig. 14) small and narrow, each part taper
ing evenly to an acutely pointed tip.

Length of adult female, 1'25 mm.
Locality, see p. 75.

The general form of the body, and especially the natatory 
character of the fifth and sixth thoracic legs, give this remark
able little Isopod a place in the Munnopsidae, but the latter 
family contains as yet no species in which the seventh thoracic 
legs are so reduced and the uropods of such a striking and 
peculiar form as in this species.

The rudimentary seventh thoracic legs are particularly note
worthy. In newly hatched Isopoda these limbs are absent, 
while the remaining six thoracic legs are present as unseg
mented unarmed appendages. A later stage, still immature, 
shows the first six legs fully developed, while the seventh arc 
still in a rudimentary condition. Lipomera. lamellata per
manently retains this stage in the adult, for it may here be 
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noted that several specimens carried eggs, and were at least 
sexually mature. I do not, however, regard it as a more 
primitive Munnopsid than any other described form, but 
rather as a very specialised species in which the post-larval 
character of the seventh legs is secondarily developed. Spe
cialisation in the direction of reduction of “size has. from the 
exigencies of reproduction, probably led to this arrest of 
development. A somewhat parallel instance is shown by 
Munnella Danteci, a species belonging to the family Munnidae 
and described by Bonnier from the Bay of Biscay. Here, 
however, thc seventh thoracic legs are completely absent. The 
size of thc species is 1 5 mm., and it is described as sexually 
mature.

The uropods niaj be compared to those of llyarachna, in 
which the basal joint has become enormously expanded and 
doubled on itself, at the same time losing its setae, while the 
terminal joint persists as the uniarticulate small appendage 
tipped by a long seta, mentioned above as being on the ventral 
edge of the uropoda.

Tribe EPICARIDA.

Family BOPYRIDAE.

Genus Scyracepon, nov.
Female.—

Body broadly oval in outline.
Cephalon simple, elliptical in shape, exhibiting no divi

sion into parts.
Mesosome with a dorsal boss on each of the last six 

segments.
Metasome distinctly segmented.
Legs terminating in a blunt short claw.
Pleopods biramous throughout, the rami coarsely pinnate 

on one edge.
Uropods uniramous, and coarsely pinnate like the pleo

pods.
Last marsupial plate tuberculose.

Male.—
Thoracic and first two pleon segments with a median 

ventral boss.
Pleon without appendages ; the first three segments well 

marked off; remaining two fused with the telson.
Uropods absent.
Eyes present, but very small.
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Scyracepon tuberculosa, sp. n.
Pl. XI., Figs. 9-12.

Female.—
Body (Fig. 9) large and, as usual, asymmetrical, broadly 

oval in outline.
Cephalon elliptical in shape, simple, not divided into 

parts.
Mesosome with a median dorsal boss on each of the last 

six segments, forming a well-marked acute carina along he 
whole body. The boss on the second segment is only faintly 
indicated. Those on the succeeding segments gradually 
increasing in size posteriorly, where they appear as very 
acutely pointed and long processes projecting dorsally. The 
appearance of the last four bosses is suggestive of the neural 
spines of the backbone of some vertebrate skeleton.

Metasome with all the segments distinctly defined.
Antennae and mouth parts not differing markedly from 

those of its allies Cancricepon and Grapsicepon.
Thoracic legs with the carpus and propodus having their 

inner edges somewhat acutely produced, the tips of the pro
duced part slightly tuberculose; nail short, base greatly 
dilated.

The fifth, sixth and seventh thoracic limbs (Fig. 11) ex
hibit the same peculiar bulging of the margins of their 
second joints noted by Stebbing in Tylokepon Bonnieri. In 
Scyracepon tuberculosa the bulging is much more marked, 
and the papillae produced by the bulging have their tips 
slightly tuberculose.

Pleopods in all five pairs biramous, the rami very coarsely 
pinnate on one edge only, the other edge only showing 
slight irregularities of their contour. The pleopods gradu
ally decrease in size posteriorly.

Uropods simple, rather longer than the last pleopods 
with their edges coarsely pinnate.

Marsupial plates as usual for the family with the last pair 
strongly tuberculose on their posterior half, their posterior 
margins slightly setose.

Length 10 mm., breadth 7 mm.
Male.—

Body (Fig. 10) about three times as long as broad, seg
ments very well defined.

Cephalon semicircular in outline, partly surrounded by 
the first segment of the meosome.

Eyes present but small.
Pleon with the first three segments distinctly defined and 

segmented off, last two fused with the telson.
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All the thoracic and the first tico segments of the pleon 
with a median ventral boss, that of the first thoracic seg
ment rather pointed and small, those of the remaining seg
ments having the appearance of evenly rounded, blunt 
knobs.

First and second an.tcnnac each three-jointed, the last 
joint tipped by a few setae.

Thoracic legs (Fig. 12) remarkably stoutly built and sub- 
cheliform ; merus and carpus very small, with their edges 
somewhat produced, produced part tuberculose, and that of 
the carpus with a small spine; propodus remarkably dilated, 
its inner edge likewise produced into a strongly tuberculate 
angle; dactylus strongly recurved, provided with a secondary 
tooth.

Pleopods and uro pods absent.
Length, 4 mm.

Host, Scyramathia Carpentcri (Norman).
Locality, sec p. 78.
This large and striking form belongs to the I onions, one of 

the sub-divisions of the family Bopyridae made by Giard and 
Bonnier. The group is only found parasitic on Brachyura.

Scyracepon is distinguished from all the other members of 
the sub-division, by the possession of a medio-dorsal boss on 
each of the last six thoracic segments in the female, and by 
the partially segmented pleon without pleopods and the ventral 
bosses of the male.

The specific name alludes to the tuberculose last pair of 
marsupial plates.

Scyracepon tuberculosa is, as far as I am aware, the first 
member of the family found parasitic on any of the 
Oxyrrhyncha, though Entionc, a genus of the allied family 
Entoniscidae has long been known from Achaeus, one of the 
genera of this sub-division of Brachyura. The phryxoid stage 
of this species was also met with on one Scyramathia car' 
penteri. It only differed from the adult in being much more 
symmetrical and in having only faint bosses on the last three 
thoracic segments.

ii.—The Isopoda of Ballynakill and Bofin Harbours.
Ballynakill Harbour is a long narrow inlet in the north of 

the county of Galway, between Clifdcn and Killary Bays; 
while Bofin Harbour is on the island of Bofin, one of a group 
of small islands off the entrance to Ballynakill Harbour. 
Descriptions and maps of these localities will be found in 
Ann. Rep. Fish., Ireland, 1902-03, Pt. II., App., Ill-, C1905J. 
The maps are reprinted at the end of this paper.
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This part of the paper deals with a list of thirty-seven species, 
thirty-three of which were actually taken in one or other of the 
two harbours under notice, while the remaining four have 
been taken in other harbours on the west coast, and arc here 
included for convenience. They are indicated by being placed 
between brackets.

No records new to the British and Irish fauna are noted in 
the list, but the following species do not appear to have been 
hitherto recorded from the Irish coast : —

Leptognathia longiremis (Lilljcborg).
Paratanais Batei, Sars. 
Anthura gracilis (Montagu). 
Eurydice spinigera, Hansen. 
Eurydice truncate, (Norman). 
Limnoria lignoruni (Rathke). 
Idotea neglecta, G. 0. Sars. 
laera marina (Fabricius). 
I a era Nordmanni (Rathke). 
Munna Kroyeri, Goodsir. 
Munna Fabricii, Kroyer. 
Pleurogonium rubicundum, G. 0. Sars. 
Bopyrus squillarum, Latreille. 
Bopyrina virbii (Walz).

On the other hand, Apseudes hibernicus and Idotea metallica 
have not yet been recorded from any part of the British Isles 
except the west coast of Ireland.

Order TANAIDACEA.
F amily ;1PSEUD1DAE.

Genus Apseudes, Leach. 
Apseudes hibernicus, Walker.

Pl. IN., Figs. 4-7.
Ballynakill.—Common in dredgings from the muddy 

ground in Coastguard Bay in 5-8 fathoms. Also taken on one 
occasion in the channel off Ross Point.

Bofin.—A single specimen was found under a stone on the 
shore of Port Island Bay in September, 1900.

It would be well to note certain differences between Walker’s 
description and figures of this species and the present ex
amples. In the first place, the fine granulations noticed by 
Walker on the proximal half of the inner side of the superior 
antenna are likewise to be found on the sides of thc rostrum. 
It may be mentioned that one of these individuals had a dis
tinct spine at the extremity of the rostrum, though otherwise 
agreeing with Walker’s description. The ocular lobes 
and eyes are placed immediately at the base of the superior 
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antenna, and not some little way below it, as in Walker’s 
figure. The spine present on each side of the first free seg
ment of the pereion seems to have a broader base in all my 
specimens than Walker’s figure shows. The most important 
difference, however, to be noted is in the armature and struc
ture of the second or fossorial legs. Walker's figure of these 
appendages shows the dactylus to be only about one-half as 
long as the propodus, the merus to have two spines on the 
inner distal corner, and the propodus and carpus to be devoid 
of spines on their outer margins. All the specimens examined 
differ from this, in having the dactylus well developed and 
quite as long as the propodus, in the morns having only one 
spine at its inner distal corner, and in the propodus possessing 
two, and the carpus one spine on their outer margins. 
Walker states in his paper that the spines on these appendages 
are apt to vary, differing in each leg of the type specimen. On 
my writing to him about these differences he very kindly in
formed me that the dactylus in the type was apparently very 
much worn though correctly figured. A figure of a second or 
fossorial leg is shown (Pl. IX., Fig. 4), as being the more typical 
form of the limb in the species. The males only differ from 
the females in having the first legs or chelipeds more stoutly 
built, though the armature is similar.

Along with several typical adult examples of this species 
occurred about a dozen small specimens, evidently immature, 
as indicated by the small number of joints in the flagella of the 
antennae (Pl. IX., Figs. 5-6). They all had the rostrum 
finely granulated.

The most notable difference between these immature forms 
and adult individuals is the absence in the former of a tubercle 
on the immoveable finger of the first legs (Pl. IX., Fig. 7).

Distribution.—This species as yef is only known from the 
west coast of Ireland. The type was found by Dr. Gamble 
under a stone between tide marks irj Valentia Harbour. The 
species, unlike most members of the genus, is apparently quite 
a shore and shallow water form.

Family TAN Al DAE.

Genus Leptocheli^, Dana.

Leptochelia dubia (Kroyer).
Ballynakill.—Common at Ballynakill in dredgings from 

muddy ground in 5-8 fathoms.
Bofin.—Common in dredgings from muddy parts of the 

harbour. Male specimens appear to be very rare, only two out 
of 106 collected being of that sex.
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Distribution.—This species was first added lo the British 
and Irish fauna by Walker, who records it from Valentia. 
Norman had, however, previously found examples in Birterbuy 
Bay, W. of Ireland, and at Falmouth, though they were not 
recorded till after Walker’s paper had appeared. This form 
was also taken by the Fingal expedition in 1890, thc exact 
locality being uncertain, and I have taken it in Galway Bay. 
The species has a very extensive range, having been recorded 
all along the Atlantic coast from Ireland to Teneriffe, from 
the Mediterranean, from the N.E. coast of America, and from 
Brazil, where the types originally were obtained.

[Genus Paratanais, Dana.]
[Paratanais Batei, G. O. Sars.]

Ballynakill and Bofin.—No record.
Examples referable to this species have been taken in some 

numbers in Galway Bay, off Black Head, Co. Clare, in 5-15 
fath. of water.

Distribution.—Known from Falmouth Harbour and Ply
mouth Sound, Channel Islands, Firth of Clyde, Arran Island, 
Firth of Forth, and Loch Fyne. It docs not seem to have 
been recorded before from Ireland. Outside Britain it is 
known from Norway, France, and thc Mediterranean.

GrEtscs TLeptognathia, G. O. Sars. 
Leptognathia longiremis (Lilljeborg.)

Ballynakill.—Only once taken, in January, 1902, in a 
bottom townet from Coastguard Bay to Green Bocks. The 
townet filled with sand.

Bofin. There are no records from Bofin.
In the nineteenth Report of the Fishery Board for Scotland. 

Pt. III., Dr. Scott records a species of Leptognathia under the 
name L. longiremis ? var. The present specimens agree ab
solutely with Scott s descriptions and figures, except that no 
females were noticed with a five-jointed superior antenna. 

i They differ, like Scott s, from L. longiremis as figured by 
Sars in the absence of a denticle on the lateral margins of the 
metasome, and, according to Scott, the males have the inner 
branch of the uropods only two-jointed. This Leptognathia 
is, according to Hansen, the true L. longiremis, Lilljeborg. 
The species described and figured under this name by Sars is 
distinct, and will be named L. Sarsi by Flansen (fide Ohlin, 
Bill. K. Sv. Vet. Akad. Handl. Bd. 26, IV., No. 12).

Distribution.—L. longiremis (Sars nee. Lilljeborg), has been 
found by Dr. Scott in Loch Fyne, Firth of Forth, and Moray 
Firth, and is known from Norway, Iceland, Denmark, and 
Greenland. L- longiremis (Lilljeborg) was found by Scott not 
uncommonly off Aberdeen. I have also taken it in Galway
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Genus Tanaopsis, G. O. Sars.
Tanaopsis laticaudata, G. (). Sars.

Pl. IX., Figs. 9-10.
Ballynakill.—Xot uncommonly met with in all parts of 

Ballynakill Harbour inside the Green Bocks, it occurred 
twice in bottom townets taken at night over the muddy part 
of Fahy Bay. and was also washed from a bottom townet in 
January, 1902, from Coastguard Bay to Green Rocks, which 
became filled with sand.

Bofin.—No records.
The present species may be distinguished most easily among 

Tanaidae by the three spines which terminate the immoveable 
fin°er of the chelipeds. 1 can confirm Scott's observation as 
to the somewhat larger size of this species in reference to that 
which Sars states to be the average—one specimen measuring 
4 mm., while several measure over 3 mm.

Male specimens do not seem to have been previously 
recorded. Bike the males of the genus Leptognadhia, they 
have the superior antenna (Pl. IX., Fig. 9), with a three- 
jointed peduncle and a four-jointed flagellum clothed with 
sensory hairs. The joints of the flagellum are subequal, and 
as long as the last peduncular joint. Thc metasome (Pl. IX., 
Fig. 10) is much more pointed in the males than in the females, 
and its extremity carries several long setae.

The chelipeds of the. male are very similar to those of the 
female, but, again, like the males of Leptognathia, bear on 
the inside of the propodus a row of nine strong setae or spines. 
The two fingers of the hand are, moreover, equal in size, 
unlike the males of Leptognathia, where the immoveable one 
is shorter than the other one.

Distribution.—This species has been recorded from several 
localities in both E. and W. Scotland by Dr. Scott. Stebbing 
also records it from near Cumbrae, Firth of Clyde, and Nor
man from Birterbuy Bay, W. Ireland. I have also taken it 
in Galway Bay. It extends to the Mediterranean and to 
Norway.

Order ISOPODA.
Tribe FLABELDIFERA.

Family ANTHURIDAE.

Genus Anthura, Leach.
Anthura gracilis (Montagu).

Ballynakill.—A single male example was taken in Coast
guard deep, 6 fath., June, 1902, and three females from Fahy 
Channel, off Ross Point. 3 fath., September, 1903.
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Bofin.—No record.
Norman and Stebbing, in their account of the Isopoda of 

the Porcupine Expedition, described the male of this species for 
the first time. Their male specimens were immature, and at 
the end of their description they predicted that the fully 
developed male would have the upper flagellum adorned by 
numerous bands of strong setae. This prediction was con
firmed by Garstang, who recorded male examples with such a 
superior antenna at Plymouth. Garstang’s specimens were, 
however, only 4-5 mm. in length, while the length of Norman 
and Stebbing’s example, which they considered to be imma
ture, was 8 mm. The present male individual is the same 
size as the last, but has the superior antenna greatly deve
loped and very densely clothed with rings of setae.

species has only been found up till now 
the south coast of England, at Plvmnnfh T?ni 1 I! tTnrnnnv nnd nt Tersev ’ J-^mOUth, Falmouth, and Imquaj, and at < eisey. lhe present record, therefore con

siderably extends its geographical ran rrP Tlln r -1 G’ n \ rliqfribntinn is rather remnrim kl -g lhe recordeddistribution is rather remarkable, since on the south coast of England it is by no means rare. coabb oi

Family GNATHIIDAE.

Genus Gmathia, Leach.

Grnathia maxillaris (Montagu).
Ballynakill.—Both males and females are very common in 

dredgings all over the harbour, while the larvae of both sexes 
occur plentifully in townets taken at night.

Bofin.—Very common everywhere, both in dredged material 
and in townets.

Larvae of this species are also occasionally found as external 
parasites of small fish, such as young coalfish, pollack, gur
nard, and white or sea trout, from all of which species they 
have been taken at Ballynakill. Scott has also recorded them 
from the gills of the gurnard and lemon sole.

The colours exhibited by the larvae are often of an exceed
ingly striking nature. Two or three examples have been taken 
at Ballynakill of a vivid green colour, which is only partially 
dissolved out after more than twelve months’ preservation in 
formalin.

Distribution.—Occurs commonly all round our coasts, and 
- also been taken abundantly in Norway, in the Kattegat, 
and off the coasts France. It also extends to the Mediter
ranean. r AJ n
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Family CIROLAN1DAE.

Genus Cirolana, Leach.
Cirolana borealis, Lilljeborg.

Pl. IX.. Fig. 8.

Ballynakill.—Single specimens were found on two occa
sions on the shore between Coastguard Bay and Baracladdy ; 
while in March, 1901, two specimens were dug out of sand 
on the same shore. In March, 1900, an example, 25 mm. in 
length, was found in the stomach of Acantliias vulgaris.

Bofin.—No record.
For records from deep water see p. 63.
A few slight divergences from Sars’ diagnosis and figures in 

these specimens call for some notice. The number of masti
catory hooks in the maxillipede varies from one to three, and 
is not fixed at two, as Sars would seem to suggest.

The shape of the appendage to the second pleopod of the 
male is not exactly as Sars figures it. The appendage is a 
moderately stout rod, bifurcating near its extremity into two 
unequal processes tipped at their distal ends by a number of 
chitinous hooks or pads (see Pl. IX., Fig. 8). The appendage 
was, however, correctly figured by Hansen in his memoir on 
the family.

The basal lobe of the first maxilla cannot accurately be said 
to bear “ plumose setae.” It rather bears three strong spines, 
having a circle of dense setae about their centre. The size of 
the present specimens is rather larger than that given by Sars, 
some of them reaching a length of 30 mm.

Distribution.—This form is rather widely distributed round 
our coasts. It has been recorded from both the east and 
west coasts of Scotland by Scott, and from the Shetlands, 
Devon, Channel Islands and W. of Ireland by Nor
man. It was taken frequently by the Harlequin and Fingal 
expeditions off the west coast of Ireland in 1890-1891, at one 
station particularly, 28 mi. N.W. of Achill Head, when fish 
caught on long lines had hundreds of immense individuals 
of this species clinging to them. Indeed, when the lines were 
lifted, some of the fish (.Acantliias and Gadus acglefinus) were 
hardly more than bags of skin full of Cirolanae, which had 
penetrated through the natural orifices and eaten awav the 
tissues (teste E. W. L. H.).

It is occasionally found parasitic on fishes. Scott records it 
from Raia batis, Gadus virens, Brosmius brosme, and”Conger 
vulgaris, while it has also been taken from Acantliias vulgaris 
off the west coast of Ireland. It is also frequently found in 
the stomachs of rays and dogfish.
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Genus Conilera, Leach.
Conilera cylindracea (Montagu).

Ballynakill and Bofin.—There are no records of this 
species from these harbours, though a single male specimen, 
16 mm. long, was taken 1 mi. N. by E. of Cleggan Head, Co. 
Galway, 21 fath., just at the entrance to Ballynakill Harbour, 
in the seas between the Bofin Archipelago and the mainland. 
I have also taken it on clean shelly ground on the inside of the 
Aran Islands, Galway Bay.

The stylet of the second pleopod of the male, unlike that 
of the preceding species, is a rather slender, simple, finely 
pointed rod.

Distribution*.—This species is known from the coasts of 
Devon and Cornwall, from the Clyde, Skye, and Bantry Bay, 
Ireland. It also extends to the Mediterranean and Channel 
Islands. Norman notes the remarkable fact that the species 
is unknown from the east coast of England and Scotland, 
from Norway and from Denmark.

Genus Eurydice, Leach.

Eurydice pulchra, Leach.

Ballynakill.- No record.

Bofin.—A single specimen occurred on each of three occa
sions in July and September, 1899, and September, 1900, in 
townets taken at night in the outer harbour. They were all 
surface townets.

A single specimen wTas also met with in a townct taken in 
Achill Sound in April, 1899.

Distribution.—This species would not appear to be so com
mon on the west coast of Ireland as it is in most other British 
localities. Indeed, during a period of five years only four 
specimens were met with. It extends from Norway to the 
coast of France, and also to the Mediterranean, where it has 
been recorded by Gourret.

Eurydice spinigera, Hansen.

hi>?AoccYuN4edLoiTfhnr nOt a?tually met with in the harbour, 
entr^ce^to^h^haAoxtT0^^10118 in SUrface townets at the

harbour^6 °CC8Si°nS “ Surface townete at
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This species m.y be distinguished from its congeners by the 
lather narrow and slightly emarginate posterior edge to the tel
son, armed at each side with two prominent spines, and also 
ripped with long plumose setae.

DEiribu/jon-First described by Hansen in his monograph 
ot the family, 1890 but the exact locality at which his speci
mens were captured is not gi'en. It has since been recorded 
from the South ot England by Stubbing and Norman.

All the above specimens were taken in surface townets. The 
species would therefore appear to be pelagic in habit

Eurydice truncata (Norman).
Pl. XT., Figs. 5-8.

Ballynakill and Bohn. A ery commonly met with in tow
nets at both places. It \\as especially abundant during the 
summer and autumn ot 1900 in the seas round the island of 
Bofin.

This species belongs to the same section of the genus Eury
dice as E. inermis, Hansen. Indeed it would seem to be very 
closely allied to this latter species. In view of the large num
ber of specimens of E. truncata. jn my hands I am able to add 
a few particulars to the. descriptions of Norman and Hansen. 
These concern chiefly the sexual differences exhibited by the 
species. Tn addition to the usual stylet on the inner lamella 
of the second pair of pleopods the males of E. truncata also 
exhibit a rather marked difference from the females in the 
superior antenna. Tn the latter, the superior antenna (Fi". 
5) is short, and does not differ very greatly from the 
same appendage in Eurydice pulchra. except that it is 
somewhat more slender. Tn the adult males (Fio-. 7) 
however, it is very much longer and more slender" than 
in the female, due to the elongation of the joints of the 
flagellum. It extends to about the third or fourth segment 
of the mesosome, and is not as setose as usual, but has the ter
minal joint tipped by one very long fine seta. An exactly 
similar superior antenna is depicted for E. orientalis bv 
Hansen, and I am convinced that males of E. inermis when 
examined, will be found to show a similar sexual difference in 
these appendages. It may be noticed that E. truncata E 
inermis, and E. orientalis have the plumose setae which ’arm 
the posterior edge of the telson short and feeble while 
E. Grimaldii and E. spinigera, which do not show any very 
marked sexual difference in the superior antenna, have these 
setae considerably stronger and longer.

Distribution.—This species was added to the British fauna 
by Norman for specimens from Shetland. It has since been 
taken off the west coast of Scotland and England by the 
Knight Errant and Porcupine expeditions, and also at Naples.

Most of the above specimens were captured in townets, and 
the.species seems essentially pelagic in habit.
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Family LIMNORIIDAE.

Genus Limnoria, Leach. 

Limnoria lignorum (Rathke).
Ballynakill. This small species was found boring in the 

bottoms of two hulks moored in Ballynakill Harbour, which 
were beached for cleaning in February, 1904. It was also 
found in wooden oyster “ caisses ” staked at the head of Fahy 
Bay in 1903 and 1904.

Bofin.—No record.
Distribution. The species has a very extensive distribution 

in European and North American waters generally. In local 
distribution it appears to be capricious. For instance, while 
it is said to have destroyed some wooden piling at the Aran 
Islands, at the mouth of Galway Bay, it has not been observed 
to attack oyster caisses ’ which have for the last two 
years been staked at Ardfry, at the head of the bay.

Family SPHAEROMIDAE.

Genus Sphaeroma, Latreille.

[Sphaeroma serratum (Fabricius).]
Ballynakill and Bofin.—No record.
This common Sphaeromid was not actually met with in 

either Ballynakill or Bofin Harbours. It was, however, found 
under stones at high water mark in Clifden Harbour, the next 
harbour to the south of Ballynakill Harbour, Co. Galway, and 
also under stones between tide-marks at Ardfry, near Galway.

Distribution.—A ery plentiful everywhere round our coasts 
in shallow water. It is quite at home either in very brackish 
water or in localities where very little fresh water enters the 
sea. It extends to the coasts of France and the Mediter
ranean.

[Sphaeroma Hookeri (Leach).]
Though not found either at Ballynakill or Bofin, this species 

is included in the present list for specimens taken about two 
miles above Londonderry, on the banks of the Biver Foyle, in 
August, 1904.

Distribution. Though never very plentiful it is rather 
widely distributed round our coasts, chiefly in brackish water. 
It has been recorded from Suffolk, Sussex, Belfast Lough, 
Strangford Lough, Clevedon, and the Channel Islands.
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Genus Naesa, Leach.

Naesa bidentata (Adams).
Dynaniene rubra, Montagu.
D. viridis, Leach. 
?P. Montagui, Loach.

Ballynakill.—Under a stone, Ross shore, Ballynakill 
Harbour, January, 1903—one male.

From Saxicar a-bored limestone, Black Rocks, Ballynakill 
Harbour, March, 1904— several males and females.

Bofin.—No record.
The list of synonyms given above is indicative of the great 

variability in form and the sexual differences exhibited 
by the species. There is little doubt that D. viridis was 
founded on green 7J. rubra, and this view is strengthened by 
the fact that both species are recorded by Bate and Westwood 
as being taken together. Closer investigation and wider know
ledge of the group as a whole have likewise shown that Naesa 
bidentata, Adams, is merely the male form of D. rubra, 
though the outward appearance of the two forms would not 
seem to support this view, so vastly different do they look.

I am further inclined to the view expressed by Mr. Stebbing, 
that D. Montagui of Leach is merely a young male of 
N. bidentata in which the backwardly directed processes of the 
sixth segment of the mesosome are just beginning to develop. 
Forms corresponding to all of the above supposed distinct 
species have been taken together.

A cryptoniscid larva closely corresponding to Sars’ Cryp
toniscid No. 2 (Crustacea, Norway, Vol. II.), was found at
tached to the ventral surface of the pleon of a female of this 
species. It differed chiefly from Sars’ figures in having the 
cephalosome broader and moie semicncular. I am not aware 
that any Epicarida have ever been found on members of this 
family before.

Distribution.—Naesa bidentata is of constant occurrence in 
shallow water round our coasts. It also extends to the 
Channel Islands and the Mediterranean.

Genus Cymodoce, Leach,

Cymodoce truncata (Montagu).
Ballynakill.—Taken on one occasion only, in March, 1901, 

from a /Mrriccm-bored limestone boulder.
Bofin.—Taken on two occasions in 1899, viz., off the Gun 

Rock in 16 fath., and in the outer harbour between tide marks.
Distribution.—This species is quite a common one round our 

coasts in shallow water. It also occurs in the Mediterranean.
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Tribe VALVIFERA.

Family IDOTEIDAE.

Genus Idotea, Fabricius.

Idotea baltica (Pallas).
Ballynakill and Bofin.—Common everywhere on Lami

naria and seaweeds generally. Often taken at the surface in a 
coarse meshed net towed rather rapidly.

The stylet of the second pair of pleopods in the male is not 
at all constant in the relation which it bears to the length of 
the pleopod itself. Sars describes it as “ not extending to the 
end of the inner plate,” but in one single haul I have found 
some males in which the stylet was quite as long as the lamella 
of the pleopod, and others in which it was very little more 
than three-quarters of that length. Similar variations in the 
proportional length of the stylet were noticed in I. neglccta.

Young examples of this species are difficult to distinguish 
from such species as I. pelacjica, I. granulosa and I. riridis, 
in which the telson has a very similar shape.

Distribution.-—Very widely distributed everywhere round 
our coasts in littoral waters, and extending from European 
waters generally to the North Atlantic coast of America.

Idotea pelagica, Leach.
Ballynakill and Bofin.—Not infrequently met with 

among fixed and floating algae.
Distribution.—Dr. Norman, in a recent paper on the British 

members of the family Idoteidae, states that this species is 
^ther scarce on all our coasts. It is recorded by him from 
S.\\ . Ireland, and also from Aberdeen. Outside British and 
L’]sh waters it is only known from Norway and the north coast 
of France.

Idotea granulosa, Rathke.
Ballynakill. Only twice taken, in both cases from Lami

naria.
Bofin.- Occurred on two occasions in gatherings from

Distribution.—This species has probably been overlooked 
several times m consequence of its resemblance to young forms 
of I. baltica. it has been recorded by Walker from Bray, 
Dungarvan, Valentia and Dalkey, in Ireland, and by Norman 
from Northumberland and Berehaven. Outside the British 
Isles it is only known from Norway’, where it occurs sparingly.
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Idotea viridis (Slabber).
Ballynakill and Bofin.—Not uncommonly met with in 

both harbours in gatherings from Laminaria and Zostera.
I h.i\e ic(c‘inl\ taken this species in considerable numbers 

ui a saleen on the shores of Kilronan Harbour, Aran Islands. 
Lhe bottom of the saleen consisted of a soft mud with Ulca 

growing m prolusion over it.
Distribution —-This form was first recorded as British by 

Walker, who took it at Valentia. It has since been recorded 
by Norman from two localities m the South of England, and 
also from the Channel Islands. It is likewise found off Nor
way, Holland and liance, m all cases in quite shallow water.

Idotea neglecta, G. 0. Sars.
Ballynakill. —laken on one occasion only in the hollowed 

out stems ol dead Laminaria dredged in 5 fath. Several speci
mens wcic all crowded together m such hollowed stems.

Bofin.—A single specimen only, met with at the surface 
among floating weed.

This is a species of Idotea recently detected by Sars off the 
coast of Norway. It resembles 1. baltica in many respects, 
but even at its very largest size it never shows any signs of 
the tridentate telson characteristic of 1 baltica

The examples noted above agree well with' Sars’ descrip
tion, and figures except in the length of the stylet pro
portionately to the second pair of pleopods in the male 
In all the males I have examined, this stylet was longer nrol 
portionally than m Sars figures bpino- i ° lno o£ the length of the lamellae of’the18t‘^-‘l^rters 
even more than this. There see n,1M K ’ ’ * sTetlmes 
carina running down the whole length of the telson 'C1 dlStmct

Distribution.—This species was recently n i , \, 
fauna by Scott. Previously it was onlv kimA^^©British 
Scott, however, records it from the Moray Firth and°Nr Aorw1ay’ 
'ilso noted its occiirronnn of qi 4.1 1 b Noiman hasmouth occunence at Shetland, Falmouth, and Ply-

Idotea emarginata (Fabricius),
Ballynakill and BoiON.-With I. baltica this species is the 

commonest Isopod met with in both harbours It occurs 
most commonly among Laminaria, and is to be met with at the 
surface among floating weed of all kinds.

Tlw differences between this form and I metallica, with 
which it has been confounded by Gourret, are enumerated 
under the latter species.

Distribution. This species is very generally distributed all 
round our coasts, and occurs also off Norway and the Kattegat.
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Idotea metallica, Bose.
Ballynakill.—No record.
Bofin.—One male and one female specimen were taken in 

July, 1900, at the surface between Inisgort and the Gun Bock.

In the Annales du Musee d’ Histoire naturelle de M arseilles, 
T. IV., 1891, Gourret describes and figures a species ol 
Idotea which he calls I. emarginata (type, Fabricius). From 
his descriptions and figures it is certain that he was really deal
ing with the present species. In colour, form and habit, the 
two agree in every way.

I, metallica may be distinguished from I. emarginata very 
readily by the presence of a small supplementary segment 
between the cephalon and the first segment of the thorax. 
Further, the telson in I. emarginata is, as its name implies, 
emarginate on its posterior edge, while 1. metallica has this 
edge of the telson straight. The male stylets of the second 
pair of pleopods in the male are longer than the lamellae of 
the pleopods in I. metallica, and shorter in I. emarginata. 
Finally, the colour of the two forms affords a ready means of 
distinction. I. metallica is a uniform dark steel blue colour, 
while I. emarginata is variously coloured and mottled. Dr. 
Scharff, of the Museum of Science and Art, Dublin, very 
kindly sent me the specimen of 1, metallica taken by Haddon 
in 1890 off Achill Head, to compare with the present speci
mens.

Distribution.—This species has only once previously been 
taken in British waters, Haddon having taken a single speci
men from the surface off Achill Head, in 1890, during the 
cruise of the Fingal. Dr. Norman has recently recorded this 
specimen in his paper on the British species of Idotea. The 
species is, however, very common in the Mediterranean, and 
is also known from N.E. America. Its general habitat would 
seem to be among floating colonies of Girripcdia or on floating 
timber covered with barnacles. It is a purely oceanic species, 
and its occurrence at Bofin is probably due to its having floated 
in on some timber.

Idotea linearis (Pennant).
Ballynakill and Bofin.—Very commonly met with in both 

harbours.

Distribution. —Though generally widely distributed round 
our coasts, this species, curiously enough, does not occur off 
the Norwegian coasts. It would seem to be confined to the 
British Isles and the Mediterranean.
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Tribe ASELLOTA.

Family IANIIMDAE.

Genus lanira, Leach, 
lanira maculosa, Leach.

Ballynakill —A single specimen was taken in June, 1902, 
from Coastguard Deep, 6 fath.

Bofin.—No record.
This species has a very wide geographical dis- 

tribution, extending a ong the coasts of Europe from Norway 
to France, and it is also known from Greenland. It is quite 
a common form round our coasts.

Genus laera, Leach, 
laera marina (F abricius). 

PL IX., Fig. 11.
Ballynakill.—Bather common under stones between tide 

marks, especially at those points where a stream of fresh 
water enters the bay.

Bofin.—No record.
The diffeience which separates this species from I. Eord- 

inanni aie enumerated under the latter species.
Distribution.—This form has rather a wide range of geo

graphical distribution, having been found on the Atlantic coast 
from Norway to France, the^British Isles, Greenland, and the 
Atlantic coast of North America.

It is Quite commonly met with all round our coasts, occa
sionally in company with the next species.

laera Nordmanni (Rathke).

Pl. IX., Fig. 12.
Ballynakill.—Taken in company with the last species, 

under stones between tide marks.
Bofin.—Several examples were met with in 1899 under 

stones between tide marks, in the outer harbour.
This species is very closely allied to the last, and has doubt

less by many writers been confounded with it. There are, how
ever, a few well marked characters by which it may be distin
guished from I. marina. It is of rather smaller size than the 
latter, and is shorter and proportionally broader. Moreovei. 
it has a regular and dense armature of strong and shoit bust os. 
whereas I. marina has a few short simple setae on the lateral 
edges of the segments of its body.
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The inferior antenna in I. Nordmanni is scarcely more than 
one-third of the total length of the body, while in 7. marina 
it reaches to more than half that length. 'The uropods in the 
latter species are not nearly as rudimentary as in I. Nordmanni. 
The males are very readily distinguished by thc extent of thc 
male operculum and the shape of its middle piece. In 
I. marina the male operculum entirely covers the pleopods 
and the middle piece (to quote Sars) “ forming at the end, on 
each side, a rather large expansion terminating in a hook-like 
anteriorly curving point.” In 7. Nordmanni, on the other 
hand, the male operculum scarcely more than half covers thc 
pleopods, and the middle piece is long and narrow, with no 
lateral expansion.

Figures of the middle piece of the male operculum of both 
I. marina and I. Nordmanni are shown (Pl. IX., Figs. 11-12). 
They are drawn to the same scale, and are taken from speci
mens of nearly equal size. Sars, in his account of thc Crus
tacea of Norway, is of opinion that the form figured by Spence 
Bate and Westwood under I. Nordmanni is really the male of 
I. marina. From this opinion I find it necessary to dissent. 
In the general proportions of the body, and especially in thc 
length of the inferior antenna, Bate’s figures agree essentially 
with 7. Nordmanni, while his figure of the ventral view of the 
metasome. P, and the enlarged figure of the male operculum 
itself P1, definitely prove that he was dealing with Rathke’s 
species, and not with I. marina.

Distribution.—Owing probably to its confusion with 
1. marina, this species has not been very frequently recorded 
from our coasts. • It was found by Spence Bate at Plymouth, 
and Langland Bay, South Wales. Scott has taken it in Loch 
Fyne, in Scotland, while Walker and Hornell record it from 
the Channel Islands. It was first found by Rathke in the 
Caspian Sea.

Family MUNN1DAE.
Genus Munna, Boeck. 

Munna Kroyeri, Goodsir.
Ballynakill.—A single example taken on each of two occa

sions at the north entrance to the harbour, 7 fath.
Bofin.—A single specimen was taken in June, 1899, in the 

outer harbour.
This species, the member of the genus most commonly met 

with in British waters, is at once distinguished by the peculiar 
hook-like appearance of the uropods.

Distribution.—First described by Goodsir from specimens 
found in the Firth of Forth ; this species has since been met 
with at Cumbrae (Dr. Robertson), in the Firth of Clyde 
(Hoyle), Northumberland coast, Plymouth, Salcombe, and the 
Channel Islands. _ , „

It also occurs oil Xorway and the Kattegat.
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Munna Fabricii, Kroyer.
Ballynakill.—Met with twice in 1903, once in a dredge in 

Coastguard Deep, 6 fath., and once at the north entrance to 
the harbour, 7 fath.

Bofin. —No records.
This species may be distinguished from its northern con

geners, except 3/. palnidtd, by the structure of the superior 
antenna, which has thc flagellum four-jointed, the two central 
joints being rather long and subequal and the last joint very 
small. 37. pahnata has a superior antenna of similar structure, 
but is at once distinguished by its relatively shorter and stouter 
inferior antenna and its much more strongly built legs.

Distribution.—It is now only for the second time recorded 
from British and Irish waters. It was first discovered oil’ 
Greenland by Kroyer. and has since been taken oil Finmark 
and Norway. Iceland and Spitzbergen. It has also been 
recorded by Harper from the N.E. coast of America. It thus 
has a very extended somewhat Arctic distribution. Walker 
has recorded it from the Liverpool Bay area, in 1889.

Genus Pleurogonium, G. 0. Sars. 
Pleurogonium rubicundum, G. O. Sars.*

Ballynakill.—Taken rather abundantly in Coastguard 
Deep, both in the shelly and muddy parts, in 6-8 fath.

Bofin.—No records.
I agree with (’anon Norman in regarding Leptuspidia, Bate 

and Westwood, as a synonym of this genus, and would suggest 
that the genus was founded on male examples of Plcuro- 
gonium. Males are not nearly so broad proportionally as 
females, and the anterior four segments of the mesosome are 
not so closely fused together.

Distribution.—This species was added to the British list by 
Canon Norman, who records having taken it at Cumbrae. Dr. 
Scott has since recorded it from two or three more Scottish 
localities—Firth of Forth, Aberdeen, and off Montrose.

Outside the British Isles it is only known from Norway.

Tribe ONISCOIDA.
Family L1GI1DAE. 

Genus Ligia, Fabricius. 
Ligia oceanica (Linn.)

Ballynakill and Bofin.—Common everywhere under 
stones at high water mark.

Distribution.—This species has a geographical range ex
tending to all European countries which border on the Atlantic. 
In the Mediterranean it is replaced by Ligia Halica.

* See also p. 81.
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Tribe EPIC ARID A.

Family BOPYRIDAE.

Genus Bopyrus, Latreillc.
Bopyrus squillarum, Latreillc.

Ballynakill.—Taken on one occasion only from under the 
carapace of the common prawn, Palaemon s err at us, from 
Coastguard Deep.

Bofin.—No record.
Distribution.—Perhaps the commonest Epicarid found in 

British and Irish waters. It is only known to infest Palaemon 
serratus and the allied species, P. squilla and P. Fabricii.

It has been recorded from Plymouth and the Exe estuary, 
from Cornwall and from the Channel Islands, though it must 
be very much commoner than the scanty records would sug
gest. I have found it remarkably prevalent on prawns cap
tured at Ardfry, at the head of Galway Bay.

Genus Bopyrina, Kossmann.
Bopyrina virbii (Walz).

Ballynakill.—No record.
Bofin.—A single specimen, rather mutilated, from Hippo- 

lyte varians, 1900.
Distribution.—Stebbing, in his History of Crustacea, re

cords this species from Hippolyte varians taken at Ilfracombe. 
This record is, therefore, the second one for British and Irish 
waters. It is found also in the Mediterranean. The original 
host on which it was found is Hinnolyte viridis. Bonnier, on 
the principle of one species of parasite to one species of host 
has recently named the Bopyrina from H. varians B. Giardi. 
The points of difference between the latter and B. virbii do not 
seem worthy of emphasis by a separate specific name.

[Genus Pseudione, Kossmann.]
[Pseudione Hyndmanni (Bate and West.).]

Ballynakill and Bofin.—No record.
Several specimens of this species have been taken at various 

points in Galway Bay, infesting Eupagurus bernhardus.
Distribution.—First recorded from Ireland by Bate and 

Westwood. It has since been recorded from Norway by Sars, 
and from the Firth of Clyde by Scott. The latter states that 
his specimen was taken from Hippolyte varians. This would 
appear to be somewhat remarkable, since Pseudione was only 
known previously from the group Anomura and the Lower 
Macrura like Callianassa.
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Genus Pleurocrypta, Hesse. 
Pleurocrypta galatheae, Hesse.

Ballynakill.—A single specimen from Galathcasquamif  era, 
taken in Coastguard Deep, 7 fath., April, 1900, and another 
from the same host in March, 1901.

Bofin.—No record.
The first of the above two specimens was much smaller than 

ciyptalongibranelriataasmtoscribe^lUentlybyl^

S-yB— "ave 
already suggested hat the former species is in reality only a 
younger stage m the development of the latter species, but 
Sars rejects tins suggestion From a study of the above two 
specimens, 1 am inclined to agree with Messrs. Giard and 
Bonnier, more especially as it would be most remarkable for 
two species of a single genus to infest the same species of host.

Distribution.-Xot uncommonly met with on the south coast 
of England and north coast of France, infesting Galati,ea 
squami/era. It has been recorded from the Shetland Islands 
by Norman, and is also known from Norway.

Genus Athelges, Hesse. 

Athelges paguri. Rathke.
1n?oL!'YNAKHLL,~siPCe sPeSm?n from a Pagurid, in March, 
1902, from the east of Black Rocks.

Bofin.—No record.
Distribution—The host of this species is Eupagurus bern- 

hardus Scott has recorded the occurrence of this species in 
Loch Fyne and Gulland Bay. while Spence Bate received 
specimens from Strangford Lough Ireland. Polperro, Corn
wall, and St. Andiews. It is therefore well distributed round 
and to French tO **** and

What appears to be the same species has since been met 
with in Galway Bay infesting both Anapagurus laevis and 
hupagurus Vrideauxi.

Epicarida Larvae.
Besides the adult Epicarida noted above numerous larval 

forms belonging to the genus Microniscus were of constant 
occurrence in townets both at Ballynakill and Bofin. They 
could not with certainty be referred to any species of adult 
Epicarid, and they are merely noted below with a few remarks 
on some of the forms taken. Sars has shown that the genus 
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Microniscus must no longer be regarded as the type of a sepa
rate family of Epicarida, but that it merely represents the 
transitory larval stages of the different families of the group. 
Giard and Bonnier, however, still hold that it represents a 
distinct family.

Two types of larvae are commonly met with in townets : one, 
identical with or very closely allied to Microniscus calani de
scribed by Sars, and now regarded by him as the type of the 
larvae of the family Bopyridae, and another, which he looks 
upon as the typical larva of the family Cryptoniscidae. Both 
types of larvae are met with off Bofin and .Ballynakill.

Bopyridae.—The larvae belonging to this family which oc
curred in the collection are nearly all referable to Microniscus 
calani. They occur commonly all the year round, very fre
quently attached to copepods.

Cryptoniscidae.—Most of the larvae of this family which 
occurred seem to agree with that form described and figured 
by Sars in his account of the Crustacea of Norway, Vol. II., 
Isopoda, Pl. 92, Fig. 2. Some, however, are also referable to 
Cryptothir balani.

The occurrence of a Cryptoniscid larva on a member of the 
family Sphaeromidae calls for some note. No Epicarida have 
previously been noted from this family, though Sars has found 
them in the allied family Aegidae, while they are al so known 
from the Idoteidae. A single specimen of a Cryptoniscid 
larva was found attached to the under surface of the telson of 
Naesa bidentata taken from bored limestone in Ballynakill 
Harbour. It was of the usual shape, with the cephalon evenly 
rounded in front and semicircular in shape. Neither the basal 
joint of the antennule nor the coxal plates appeared to be pecti
nate. Eyes were absent. The outer uropod was about one 
half the length of the inner, and both were tipped with rather 
long setae. The antennules reached to about the second 
thoracic segment. Its length was *8 mm.

iii.—Isopoda from the Atlantic Slope off the West Coast 
of Ireland.

The area explored by the Flelga with bottom nets extends 
seawards as far as the 500 fath. line. Between this and the 
1,500 fath. line nets have only been used at some distance 
from the bottom, the maximum depth to which they have 
been sunk being 1,000 fath. It is naturally the bottom nets 
which have provided the bulk of the isopod material; and 
though the shoreward limit of the area of exploration here dis
cussed ranges into littoral water of less than 20 fathoms, the 
gatherings made between 100 and 500 fath. are responsible for 
the most interesting records. This is by no means surprising, 
since here the Helga was working over practically virgin 
ground.
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The records include the ten new species described in Part I., 
and the following fourteen, which are now for the first time 
noted as occurring within the British and Irish area : —

Typhlotanais tenuicornis, G. 0. Sars.
Typhlotanais liichardi, Dollfuss.
Caecognathia stygia (G. O. Sars)?.
A ega a rd ica. But ken.
Gymodocc granulatum, M.-Ed.
Munna limicol'a, (1. 0. Sars.
Ischnosoma bispmosum, G. 0. Sars.
Desmosoma linearc, G. O. Sars. • :.
Eurycope latirostrix. G. O. Sars.
Eurycope mcgalura. G. O. Sars.
Eurycope producta, G. O. Sars. 
Pleurocryptella formosa (G. and B.). 
Asconiscus simplex, (A. 0. Sars.
E otophryxus sp.

The following, already known from the waters of Great 
Britain, are now recorded from Irish localities : —

Leptognathia brerircmis (Lilljeborg).
Aega ventrosa, M. Sars.
Aega crcnulata. Lutken.
Cirolana Hanseni, Bonnier.
Paramunna bilobata, G. O. Sars. 
Pleurogonium inerme, G. 0. Sars. 
Eugerda tenuimana, G. 0. Sars. 
Eurycope phallangium, G. 0. Sars. 
Aspidophryxus peltatus, G. 0. Sars.

Four species, not yet known from Great Britain, are recorded 
from additional localities in Irish waters, viz. :—

Apseudes spinosus (M. Sars).
Apseudes grossimanus, Norman. 
Galathura brachiata (Stimpson). 
Munnopsis Murrayi, Walker.

- These, with the ten new species and the fourteen now for 
the first time recorded from within the limits of Norman’s 
“British area, make a total of twenty-eight species which, 
within that area, have so far been met with only off the west
coast of Ireland.

Of the littoral species dealt with in Part II. only six occur 
also in the deep water list, namely : — Gnatilia maxillaris, Ciro
lana. borealis, Eurydice truncata, Idotea .metallica, lanira 
maculosa and Munna Kroyeri—a circumstance which affords 
a clear illustration of the difference between the littoral and 
deep-water Tsopodan fauna.

Altogether, forty-nine species are noted in this part of the 
paper, which number, allowing for the six common to shallow 
and deep water and including three species noted from the 
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east coast but not occurring in the west coast collections (see 
p. 80), makes a total of eighty-three species represented in 
our collections from littoral and deep waters.

At present the complete British and Irish marine list com
prises one hundred and thirty-five species, while one hundred 
and twenty have been recorded by Sars from Norway.

In all probability many more Norwegian forms will be found 
to extend to the west of Ireland, since, as far as at present 
known, the fauna of that region approximates in Isopoda to 
that of Norway more than to that of thc other parts of the 
British and Irish area.

Order TANAIDACEA.
Family APSEUDIDAE.

Genus Apseudes, Leach. 
Apseudes spinosus (M. Sars).

Helga.—50 mi. W.N.W. of Tearaght, Co. Kerry, 320 fath., 
August, 1903, townet on trawl.—One, male, 10 mm.

50 mi. W.N.W. of Tearaght, Co. Kerry, 375 fath., Novem
ber, 1904, dredge.—One.

Porcupine Bank, Bat. 53° 1' N., Long. 14° 34' W., 293 
fath., May, 1905, townet on trawl.—Two.

Norman and Stebbing, in their account of the A pseud idae 
of the Porcupine Expedition, state that the front margin of the 
carpus of the first gnathopods is armed with two teeth. Sars’ 
figures of this appendage, in his account of the Crustacea of 
Norway, show two larger and a third small tooth on the front 
margin of the carpus. The present specimen shows three well 
developed teeth on that joint.

Distribution.—This appears to be only the second record 
of the species for British and Irish waters, the Porcupine 
haying obtained a single female example off the S.S.W. of 
Ireland at 725 fathoms.

It is found abundantly off the Norwegian coast, and has also 
been recorded from Finmark, Sweden, Denmark, and the Bay 
of Biscay.

Apseudes grossimanus, Norman.
Helga. 50 mi. W.N.W. of Tearaght, Co. Kerry, Feb

ruary, 1903, 320 fath., townet on dredge.—One mature male, 
10 mm., and two immature females, 4 mm.

The small females only differ from the description given bv 
Norman and Stebbing (Trans. Zool. Soc., 1886) in the fewer 
number of joints in the flagella of the antennae and in the pro
portionally rather shorter antennal scale, characters of un
doubted immaturity. The male specimen, which measured 
10 mm., agrees perfectly with the above-mentioned description.

[ HO ]



II. ’04, 59

Distribution.—This species was first discovered by the Por
cupine Expedition in 90 fathoms off the S.W. of Ireland. Its 
rediscovery off the W. coast after a lapse of twenty-five years 
is interesting.

It is also known from the coasts of Portugal in 740 fathoms, 
where it was taken also by the Porcupine, and from the Bay of 
Biscay, where the Travailleur expedition obtained it. Lo 
Bianco records two specimens from the Mediterranean. The 
species seems to have a wide vertical range, 90-740 fathoms.

Its geographical distribution at present confines it to the 
N.E. Atlantic Slope and Mediterranean.

Family TANAIDAE.

Genus Typhlotanais, G. 0. Sars. 
Typhlotanais tenuicornis, G. O. Sars.

Helga.—50 mi. W.N.W. of Tearaght, Co. Kerry, 320 fath 
February, 1903, townet on trawl.—One female.

Distribution.—This is the first record of the species for the 
British and Irish area, and, indeed, up till now it has only 
been taken off the coasts of Norway in depths from 60-120 
fathoms.

The genus Typhlotanais until quite recently was unrepre
sented in the British and Irish fauna, though no fewer than 
nine species were known from Norwegian waters. Howpvpv 
in 1897 Walker recorded the genus (giving no qnppino'i £. ’ 
Valencia Harbour, while Scott (19th Bep. Fish Board w”! 
recorded T. brericornis from 50-55 fathoms 13 mi N F J 
Buckie on the E. coast of Scotland. T. tinuicTnis is 
recorded, while a new species of the genus, also from British 
waters, is recorded below. xhjwbu

Typhlotanais Richardi, Dollfuss.
Helga.—77 mi. W. of Achill Head, Co. Mayo, 382 fath., 

August, 1901, townet on dredge.—Two. J

. which I refer to this species agree per
fectly with Dollfuss description except that the first free seg
ment of the mesosome is only one-fifth instead of one-thifd 
the length of the cephalosome, and is rather deeply emarginate 
on its anterior border. r J

Distribution.—Previous to the above record, only known 
from a single specimen taken at the Azores by the HirondeWe.
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Typhlotanais proctagon, Tattersail.
Helga.—60 mi. W. of Achill Head, 199 fath., August, 

1901, washed from sand brought up in a townet attached to a 
trawl.—Twenty-four females, 4-6 mm.

Fifty mi. W.N.W. of Tearaght, Co. Kerry, 320 fath., 
February, 1903, townet on trawl.—Four females, 4-6 mm.

Distribzition.—These are the only records so far of this 
species. It is a moderately deep-water form, the localities 
from which it was taken having depths of 200 and 320 fathoms. 
Indeed, all the species of the genus with a ventral spine on the 
second segment of the thorax seem to inhabit deeper water 
than those in which the spine is absent.

Genus Leptognathia, G. O. Sars. 

Leptognathia breviremis (Lilljeborg).
Helga.—50 mi. W.N.W. of Tearaght, Co. Kerrv 320 fath., 

February, 1903, townet on trawl.—One female. “ ’
Distribution.—This species has already been recorded from 

Plymouth by Norman, and from Moray Firth. Lioch Fyne, 
Firth of Forth, and of! Aberdeen, by Scott. It has also been 
taken in the course of the International investigations at 
150 fathoms, half way between the Orkneys and the coast of 
Norway, in some sand which came up in a “ bottom ” townet.

Outside British and Irish waters the species is known from 
Norway, Sweden, and the Kattegat.

Order ISOPODA.

Tribe FLABELLIFERA.

Family ANTHURIDAE.

Genus Calathura, Norm, and Stebb. 
Calathura brachiata (Stimpson).

Helga.—60 mi. W. of Achill Head, 199 fath., August, 1901, 
washed from sand brought up by a townet attached to a 
trawl.—One female.

77 mi- W. Achill Head, 382 fath., August, 1901, townet 
on trawl.—Two females.

I agree with Norman and Stebbing in regarding the Cala
thura norvegica of Sars as synonymous with this species. .

L J
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Distribution.—The geographical distribution of this species 
is somewhat remarkable for its extent. It has been found on 
the east coast of America, Norway, and at six different stations 
during the Porcupine expedition, extending from the seas be
tween the Shetlands and Faroe to the Bay of Biscay. Its 
bathymetrical range is likewise considerable, it having been 
obtained at practically all depths between 20 and 1,360 
fathoms.

Since the Porcupine expedition (J. brachiata has not been 
recorded from British and Irish waters.

Family GA'/l TH II DAE.o
Genus Gnatliia, Leach. 

Gnathia maxillaris (Montagu).
Helga.—40 mi. W. by S. of Cleggan Head, Co. Galway, 

74 fath., July, 1901, mid-water townet, 35 fath.—One larva.
60 mi. W. of Achill Head, 199 fath., August, 1901, washed 

from sand brought up in a townet attached to a trawl.—Eleven 
males.

50 mi. W.N.W. of Cleggan Head, Co. Galway, 120 fath., 
July, 1903, townet on trawl.—Two males and four females.

50 mi. W.N.W. of Slyne Head, 112 fath., August, 1904, 
townets on trawl.—One female.

30 mi. W.N.W. of Cleggan Head, Co. Galway, 70 fath., 
August, 1904, townet at bottom.—Four larvae.

Porcupine Bank, lat. 53° 1' N., long. 14° 34' W., 293 fath.. 
May, 1905, townet on trawl.—One male and three larvae.

Distribution.—The occurrence of this species at so great a 
depth as 293 fathoms is noteworthy, and 1 am not aware that 
it has ever before been recorded from a greater depth than 100 
fathoms. The specimens taken at 199 and 293 fathoms which 
were all males, agreed with specimens found in shallow’water, 
especially in the areolation of the dorsal surface.

Genus Caecognathia, Dollfuss. 
Caecognathia stygia (G. O. Sars). ?

Helga.—60 mi. W. of Achill Head, 199 fath., August, 1901, 
washed from sand brought up in a townet attached to the 
back of a trawl.—One larval female.

Caecognathia was described by G. O. Sars from speci
mens taken during the Norwegian North Atlantic Expedition. 
The present specimen agrees in all respects with Sars’ figure of 
the larva of this species. Larval Gnathia of all species are very 
much alike, though the adults are readily distinguishable, but 
the species under consideration is one of the very few blind 
members of the genus, so that the identification of the larva is 
thus very much facilitated.
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50 mi. W. by N. of Tearaght, Co. Kerry, 3G0 fath., May, 
1905, townet on trawl.—One.

Porcupine Bank, Lat. 53° 25' N., Long. 13° 17' W., 116 
fath., May, 1905, coarse townet at surface.—One.

Same station, coarse townet at bottom.—One.

Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W.. 860 fath., 
May, 1905, coarse townet at surface.—One.

Distribution.—Walker records this species from 14-16 fath.. 
in Killybegs Harbour, Co. Donegal. It is also known from 
the west of Scotland, Lat. 58°-60° N., Long. 5°-14° W., and 
from off Cadiz in 227 fath. of water.

Eurydice truncata (Norman).

Helga.—11^ mi. W 
net at 15 fath.—Five.

. of Achill Head, May, 1904 , coarse tow-

Co- ’■ •*>«. ~~ —
Distribution. The records of this species are enumerated 

on p. 45. It would seem to be quite a common species on 
the west coast of Ireland.

Family SPHAEROMIDAE.

Genus Cymodoce, Leach.

Cymodoce granulatum, M.-Ed. 
AufustG'190i°7?LhVLW’ °£ Glc°gan Head, Co. Galway, 
August, 1901, 74 fath., townet Qn dredge.—Five, females.

1904 74 fath^ f3> Head, Co. Galway, November,
SWen’inal^lad’thretof^maOe^61 by

It Tq1 n S^ec^es w°uld appear to be rarer than 
C. truncata. It is now added to the British and Irish list, 
having previously only been taken in the Mediterranean.



II. ’04, 65

Family ANCINIIDAE.

Genus Bathycopea, Tattersall.

Bathycopea typhlops, Tattersall.
Helga.—60 mi. \V. of Achill Head, 199 fath., August, 1901, 

washed from sand brought up in a townet attached to the 
back of a trawl.—Two females.

77 mi. W. of Achill Head. 382 fath., August, 1901, townet 
on trawl.—Two.

50 mi. W.N.W. of Tearaght, Co. Kerry, 320 fath.. Feb
ruary and August. 1903. — Six males and females.

54 mi. W.N.W. of Tearaght, Co. Kerry, 454 fath., Novem
ber, 1904, townet on trawl.—Three.

50 mi. W. by N. of Tearaght, Co. Kerry, 360 fath., May, 
1905, townet on trawl.— One.

Distribution.— These are the only records known for this 
species. The bottom in all cases consisted of fine sand.

It is to be regretted that the locality of Ancinus depressus, 
Leach, is unknown. It would have been interesting to have 
compared the habitats of the two forms.

The Serolidae, the nearest allies to this species, save A. de
pressus, arc all but one (S'. carinata) southern hemisphere 
forms. They are confined for the most part to the Antarctic 
area, and those species which occur nearer the tropics are all 
found in deep water. It is, therefore, decidedly interesting to 
record a very closely allied form from the northern hemisphere.

Tribe VALVIFERA.

Family IDOTEIDAE.

Genus Idotea, Fabricius. 
Idotea metallica, Bose.

Helga.—30 mi. W.N.W. of Tearaght, Co. Kerry, August, 
1903, from floating colonies of Lepas fascicularis. One 
female, 19 mm.

40 mi. W.N.W. of Cleggan Head, Co. Galway, August, 
1903, same habitat.—One, female, 10 mm.

For some notes on this species with reference to its confusion 
with I. emarginata, see p. 50. The colour of the above two 
specimens was a dark steel blue.

Distribution.—See p. 50.
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Idotea sp.
Helga.—2} mi. E. of Clare Island Light, 20 fath., July, 

1901, mid-water townet, 10 fath.—One, 2 mm.
50 mi. W.N.W. of Cleggan Head, Co. Galway, July, 1903, 

120 fath., townet on trawl.—One, 2 mm.
Both of these specimens, which are referable to the same 

species, are immature, and their specific identity is a matter of 
some doubt.

Family ARCTUR1DAE.

Genus Astacilla, Cordincr. 
Astacilla longicomis (Sowerby).

Helga.—60 mi. W. of Achill Head, 199 fath., August, 1901, 
townets on trawl. One large female, 22 mm., and several 
young of both sexes.

50 mi. N.W. by W. of Cleggan Head, Co. Galway, Septem
ber, 1901, 120 fath., Agassiz trawl.—Six, females.

20 mi. W.N.W. of Cleggan Head, Co. Galway, August, 
1902, 72 fath., dredge.—Two females, 22 mm., and several 
young.

Porcupine Bank, 135 fath., August, 1904, townet on trawl. 
—One.

Also taken in a trawl off Dungarvan, 32 fath., March, 1904.
Porcupine Bank, Lat. 53° 12' N., Long. 13° 57' W., 93 fath., 

May, 1905, townet on dredge.—One.
50 mi. W. by N. of Tearaght, Co. Kerry, 360 fath., May, 

1905, townet on trawl.—One.
The changes which this species undergoes during the growth 

to the full adult form render the identification of small speci
mens exceedingly difficult.

In small specimens, 4 mm. in length, the middle segment 
of the mesosome is only equal to the preceding part of the 
body, whereas in full grown individuals it is about twice as 
long. Moreover, the first joint of the flagellum of the inferior 
antenna is scarcely equal in length to the remaining joints 
combined, and bears only one olfactory filament.

In larger specimens, from 6-8 mm., the middle segment of 
the mesosome has become proportionally longer, and is now 
about one and a half times as long as the preceding part of 
the body. The first joint of the flagellum of the inferior an
tenna has increased in like manner, but is not yet twice as long 
as the remaining joints combined. The number of olfactory 
filaments on the superior antenna is now five.
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Full-grown specimens agree very well with the diagnoses 
given in Sars’ Crustacea of Norway.

Sars gives the length of the adult female as 20 mm., and 
males half that size. Three females in the present collection 
measured 22 mm. in length, while one male was at least 12 mm. 
Males of 10 mm. have thc flagellum of the inferior antenna 
exactly as in Bate and Westwood’s figure of /I. gracilis, which 
is now regarded as the male of A. longicornis. Males of 
12 mm., however, agree with the definition of the species given 
by Sars.

Distribution.—This species is commonly distributed in 
shallow water round thc shores of thc British Isles and of Nor
way. It is also recorded from the Kattegat and Iceland.

No specimens have previously been recorded from so great 
a depth as 199 fathoms, but the examples noted above from 
this depth could not be distinguished from specimens taken in 
shallower water.

Astacilla intermedia (Goodsir).

A. a [finis, G. O. Sars.
Helga.—60 mi. W. of Achill Head, August, 1901, 199 

fath., townet on trawl.—One.

50 mi. W.N.W. of Cleggan Head, Co. Galway, September, 
1901, 120 fath., Agassiz trawl.—One.

50 mi. W.N.W. of Cleggan Head, Co. Galway, July and 
August, 1903, and May, 1904, 120 fath., townets on trawl.— 
Several.

80 mi. W.N.W. of Cleggan, Co. Galway, 185 fath., May, 
1905, townet on trawl.—One.

Dr. Norman has recently stated that Sars’ A. afftnis is iden
tical with thc earlier described A. intermedia of Goodsir, and 
1 here follow his lead. The present examples, which I refer 
with some doubt to this species, agree in the main with Sars’ 
diagnoses, except that thc flagellum of the superior antenna is 
only as long as, instead of twice as long as, the two preceding 
joints.

Distribution.—This species was first recorded by Goodsir 
from the Firth of Forth. Norman has recently recorded it 
from Durham and S.W. Ireland, while Dr. Scott notes it from 
Fair Island between Orkney and Shetland.

At the last of the above localities, off Cleggan Head, Co. 
Galway, this species would seem to be by no means rare.
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Genus Arcturella, G. O. Sars. 

Arcturella dilatata, G. O^Sars.
Helga.—60 mi. W. of Achill Head, Co. Mayo, August, 1901. 

199 fath., townet on trawl.—Six females and seven males.

The seven male examples which I have referred to this 
species are very much more tubercular than Sars’ figures would 
seem to indicate. They have the middle segment of the body 
covered by regularly arranged tubercles very much like those 
in Astacilla granulata, only not so numerous. 1 at first though! 
they were Astacilla granulata, but they are true Arcturella, as 
evidenced by the structure of the maxillipedes, first legs and 
antennae. This fact, coupled with the circumstance that they 
were all males, and were found in company with A. dilatata 
females, has led me to regard them as the males of the latter 
species rather than describe them as a new species. They only 
measure 3 mm. in length.

Distribution—This species has a rather extended distri
bution in moderately shallow water, being known from Nor
way, the Kattegat, British Isles, and the Mediterranean. It 
was first recorded for Britain by Dr. Robertson, who found it 
at 20 fath., near the Isle of Arran, Firth of Clyde. Dr. Scott 
has recently recorded it from Fair Island, between Orkney and 
Shetland. These are the only two records from British waters, 
but the species was obtained as far hack as 1885 by the Royal 
Irish Academy Expedition of that year. The exact locality is 
not available. The species does not seem to have been 
previously recorded from so great a depth as 199 fathoms.

Tribe ASELLOTA.

Family IANIRIDAE.

Genus lanira, Leach.

lanira maculosa, Leach.
lQmELiCQo76n W> of Achi11 Hea(1> Co. Mayo, August,
1901, 199 fath., townets on trawl.—Several.
1000 Cleggan Head, Co. Galway, August,
1902, 72 fath., townet on trawl.—One.

50 mi. W.N.W. of Cleggan Head, Co. Galway, July and 
August, 1903, and May, 1904, 120 fath., townets on trawl.— 
Several.

Off Rathlin Island, Co. Antrim, May, 1904, 115 fath., tow- 
nets on dredge.—Five.
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nnn1/??- W' ~ N‘ of Ea^le Island’ Co. Mayo, August, 1904, 
220 fath., townets on trawl and dredge. -Two.
ooo^rT/’ \ Nagle Island, Co. Mayo, August, 1904,388 fath., dredge.—One. J 5

50 mi. W.N.W of Slyne Head, Co. Galway, 112 fath., 
August, .1904, trawl.—One.

33 mi. W. J S. of Tearaght. Co. Kerry, 129 fath., Novem
ber, 1901. trawl and townets on trawl._ Two

Dingle Baj , 26 fath., March. 1904, townets on trawl.—One.
80 I?ikW N XV of *-lcSRan Tower, Co. Galway, 185 fath., 

May, 190o. townet on trawl.—One.
50 mi. W. by N. of Tearaght, Co. Kerry, 360 fath., May, 

1905, townet on trawl.—-Three.
Porcupine Bank, Lat. 53° 20' N., Long. 13° W., 164 fath., 

May, 1905, townet on trawl.—Two.

Distribution. 1 he species is quite a common one round our 
coasts and the coasts of Europe. 1 am not aware that it has 
previously been lecoided from a depth of over 200 fathoms.

Genus laniropsis, G. O. Sars. 

laniropsis breviremis, G. O. Sars.
Helga. 70 mi S.W. of Fastnet, 70 fath., August, 1903, 

Garstang net, 20 lath.—One, 1 mm.

The single small example which I have referred to this 
species is evidently immature. The characters of the uropods 
however, point to its identity with the laniropsis breviremis 
of Sars. Tic eyes present rather a peculiar appearance, 
due no doubt, to immaturity. The full amount of pig
ment characteristic of the adult has not yet been developed 
In consequence the true visual elements are not mXd ^mi 
are seen to the number of eleven, grouped together to foni the 
eye.

Distribution.—This species was first recorded for the British 
and Ilish area by \\ alker, who took it at Valencia on the 
shore.. It has since been recorded by the same author from 
be Liverpool Bay area. Outside Britain it is only known 

from the coasts oi Norway and Sweden.
The species has up till now only been met with in littoral 

waters, hence it is somewhat surprising to find it 70 mi. from 
land. Its ally, lanira maculosa, has, however, quite as wide a 
distribution, and there is nothing to suppose that this species, 
when more fully known, may not have a similarly wide range.
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Family MUNN ID AE.

Genus Munna, Boeck

Munna Kroyeri, Goodsir.
Helga.—Off Rathlin Island, Co. Antrim, May, 1904, 115 fath., 

townet on dredge.—Two.

Distribution.—See p. 52. It has not previously been 
recorded from depths of over 100 fathoms.

Munna limicola, G. O. Sars.
Helga.—Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W., 

293 fath., May, 1905, townet on trawl.—Three.

Distribution.—This species has not previous!}7 been taken 
outside Norwegian waters, where it occurs rather frequently 
in from 60 to 300 fathoms. Its geographical range is thus 
considerably extended by its occurrence on the Porcupine Bank.

Genus Paramunna, G. O. Sars.

Paramunna bilobata, G. O. Sars.
Helga.—50 mi. W.N.W. of Cleggan Head, Co. Galway, 

July, 1903, 120 fath., townet on trawl.—Two.

Distribution.—This species was first recorded from British 
waters by Norman in 1894, from specimens obtained at Cum- 
brae, Firth of Clyde, 1888. Previous to this it had only been 
known from Norway, but Scott has since recorded it from the 
Firth of Forth and the Firth of Clyde. These records, to
gether with the present one, considerably extend the geogra
phical range of the species.

The depth, 120 fath., at which the above example was taken, 
is the greatest as yet known for the species, Sars finding it 
commonly at depths of 20-40 fath., more rarely as deep as 
100 fath. It is interesting to note Scott’s record of this species 
from the stomachs of Haddock (19th Report Fishery Board of 
Scotland, Pt. HI., 1900).
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Genus Pleurogonium, G. O. Sars. 
Pleurogonium inerme, G. 0. Sars.

Helga.—60 mi. W. of Achill Head, 199 fath., August, 1901, 
washe<l from sand brought up in a townet attached to the back 
of a trawl.—Two males.

Distribution.— This species appears to be nowhere very 
commonly found. Sars has taken it sparingly olf the coast of 
Norway in depths of from 60-150 fath., and it has also been 
recorded from the Kattegat by Meinert. Dr. Robertson 
dredged it at Cumbrae, Firth of Clyde, while Dr. Scott records 
its capture from the Firth of Forth. Moray Firth, and from 
45 fathoms oil Aberdeen.

It has not been as yet found off the English coast, and the 
present record is the first from Irish waters.

Genus Metamunna, Tattersall.
Metamunna typica, Tattersall.

Helga.—50 mi. W.N.W. of Cleggan Head, Co. Galway, 
120 fath., July, 1903, townet on trawl.—One female.

Porcupine Bank, Lat. 53° 20' N., Long. 13° W., 164 fath., 
May, 1905, townet on trawl.—One.

Distribution.—So far only known from the west coast of 
Ireland, this species has its nearest allies in forms found off 
Norway and Scotland.

Family DESM OSOMI DAE.

Genus Desmosoma, G. 0. Sars. 

Desmosoma lineare, G. O. Sars.

Helga. -77 mi. W. of Achill Head, Co. Mayo. 382 fath.. 
August, 1901, townet on dredge.—One.

Distribution.— Previous to the above record, only known 
from the coasts of Norway in 30-100 fath. Its geographical 
distribution and vertical range are both, therefore, consider
ably extended by its occurrence off the west coast of Ireland.

Genus Ischnosoma, G. O. Sars.

Ischnosoma bispinosum, G, O. Sars.
Helga.—77 mi. W. of Achill Head, Co. Mayo, 382 fath., 

August, 1901, townet on dredge.—One.
Distribution.— Norway generally, from 50 to 250 fath., and 

the Skagerack. Now recorded from the British and Irish area 
for the first time. Lo Bianco has also recorded it from the 
Mediterranean.
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Ischnosoma Greeni, Tattersah.
Helga.—77 mi. W. of Achill Head, 382 fath., August, 

1901, townet on trawl.—Three.
60 mi. W. of Achill Head, 199 fath., August, 1901, washed 

from sand brought up in a townet attached to trawl.—One.
Distribution.—As yet only known from the above records.
The genus has a very wide geographical and vertical distri

bution, being known from all the oceans at depths extending 
to 2,000 fathoms. The North Atlantic Ocean claims four of 
the species, I. bispinosum, I. quadrispinosum, I. spinosuni 
and I. Greeni, the first two off the coast of Norway, the 
third off the Azores, and the last off the west coast of Ireland.

Genus Eugerda, Meinert.

Eugerda tenuimana, G. O. Sars.*
Helga.—60 mi. W. of Achill Head, August, 1901, 199 fath., 

washed from sand brought up in a townet attached to trawl.— 
Three males.

The three male specimens captured were all more or less 
badly damaged, but as far a-s their condition permits examina
tion, agree well with Sars description.

Distribution.—This species has quite recently been added to 
the British and Irish list by Dr. Scott from specimens cap
tured at 150 fath., half way between the Orkneys and Norway, 
in the course of the International investigation. The bottom 
townet on that occasion came up with a considerable quantity 
of sand in it, which on being sifted yielded this species amongst 
many others, either very rare or new to our fauna. The pre
sent specimens were likewise washed from sand brought up in 
a townet attached to the back of a trawl.

Besides the two British records mentioned above this species 
is only known, rather sparingly, from the coasts of Norway 
and from the Mediterranean, where Do Bianco has recently 
taken it.

Family MUNNOPSIDAEA

Genus Munnopsis, M. Sars.

Munnopsis oceanica, Tattersail.
Helga.—40 mi. N. by W. of Eagle Island, Co. Mayo, 

August, 1904, large townet working at 750 fath., and thence 
to the surface—-One male, 7 mm.

50 mi., same course, May, 1905, Petersen trawl at 1,150 
fath.—One.

* See also p. 81- ,
t Pseudarachna hirsuta, see p. 81.
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Distribution.—This species is as yet only known from the 
above record. Like its congeners, Af. Murray i and M. longi
cornis, it is oceanic in habitat. It is probably confined to the 
deeper waters of the ocean.

Munnopsis Murray!, Walker.

Pl. V., Fig. 8.

Helga.—50 mi. N. by W. of Eagle Island, Co. Mayo, 
August, 1901. I .000 fath.. large townet fishing at 1,000 fath., 
and thence to the surface.—Two females, 7 mm.

40 mi., same course, 670 fath., November, 1904, same net 
worked at 600 fath., and thence to the surface.—One, 7 mm., 
and two fragments.

54 mi. W.N.W. of Tearaght, Co. Kerry, 454 fath., Novem
ber, 1904, same net at 350 fath.—One, 7 mm.

Same place, February, 1905, townet on trawl.—Two, 7 mm.
40 mi. N. by W. of Eagle Island, Co. Mayo, 670 fath., Feb

ruary, 1905, townet at 630 fath.—Two.
Outside Porcupine Bank, 860 fath., May, 1905, Petersen 

trawl at ca. 700 fath.—Fourteen.
50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 

May, 1905. Petersen trawl at 1,150 fath.—Five.
I have given reasons (p. 24) for the retention of this species 

in the genus Munnopsis at least for the present. A figure of 
the.mandible of M. Murrayi (Pl. V., Fig. 8) is given for com
parison with that of M. oceanica. The present examples agree 
well with Walker’s descriptions, as far as their very damaged 
condition will allow. The sexual differences could not be made 
out owing to the state of the specimens.

Distribution. This species has been recently described by 
Walkei fi om specimens taken by the Oceana in deep water off 
the west coast of Tieland in November, 1898. It is one of the 
few truly7 oceanic Tsopods, and though pelagic in habitat it 
would seem to be confined to the deeper waters of the ocean. 
It is at present only known from the west coast of Ireland.

Genus Munnopsoides, Tattersail. 

Munnopsoides Beddardi, Tattersail.
Helga.—60 mi. W. of Achill Head, August, 1901, 199 fath., 

washed from sand brought up in a townet attached to trawl.— 
Two.

77 mi. W. of Achill Plead, Co. Mayo, 382 fath., August, 
1901, townet on dredge.—Five.
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Distribution.—As yet only known from the above records 
from the west coast of Ireland. The only other member of 
the genus, M. australis, was taken by the Challenger near 
Kerguelen, in the Southern Ocean. The geographical range 
of the genus is therefore very considerable.

Genus Ilyarachna, G. O. Sars. 

Ilyarachna Plunketti, Tattersall.
Helga.—60 mi. W. of Achill Head, Co. Mayo, 199 fath., 

August, 1901, washed from sand brought up in a townet at
tached to trawl.—One hundred.

77 mi. W. of Achill Head, 382 fath., August, 1901, townet 
on dredge.—Six.

81 mi. W., | N. of Eagle Island, Co. Mavo, 220 fath., 
August, 1904, townets on trawl.—One.

48 mi. W.N.W. of Tearaght, Co. Kerry, 337 fath., Novem
ber, 1904, townet on trawl.—One.

54 mi. same course, date and net, 454 fath.—Two.
Distribution. The above records are all that are at present 

known for the species.
This appears to be the first record of any member of the 

genus Ilyarachna for British waters, though three species are 
known from the coast of Norway and the Arctic Seas. A 
fourth species, I. polita, has been described from the Bay of 
Biscay by Bonnier, while Beddard described 1. guadrispino- 
sum from the Challenger collections. The latter species be
longs to the Southern ocean, but all the remaining species are 
N. Atlantic forms.

Genus Eurycope, G. O. Sars*
Eurycope phallangium, G. O. Sars.

Helga.—Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W 
293 fath., May, 1905, townet on trawl.—One.

Distribution.—This species has only been twice recorded 
from British and Insh waters, Scott having noted it from the 
Firth of Forth and Loch Fyne. It is very common off the 
Norwegian coast in 50 to 300 fathoms, and has also been taKen 
in the Skagerack.

Eurycope latirostris, G. O. Sars.
Helga.—60 mi. W. of Achill Head, August, 1901, 199 

fath., washed from sand brought up in townet attached to 
back of trawl.—Two hundred and fifty.

Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W., 293 
fath., May, 1905, townet on trawl.—One.

* Eurycope rn'iitica, see p. 82.
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All the specimens were damaged, and for the most part mere 
legless hulls. The identification, therefore, rests on the body 
only, but the agreement is so close that there is no doubt that 
they belong to this species.

Distribution.—This species is recorded from British waters 
for the first time. Previously it had only been found by Sars 
in 150-200 fath. oil Norway. Its geographical range is thus 
greatly extended.

Eurycope megalura, G. O. Sars.
Helga.—60 mi W. of Achill Head, August, 1901, 199 fath., 

washed nom sand biought up in townet attached to trawl.— 
Forty-nine.

Unfortunately all the specimens taken came up as bare hulls 
only, all the appendages ol the anterior part of the body having 
been lost. r J °

Distribution.— this species was previously only known from 
the coasts of Norway, where Sars had taken it at Hardanger 
and Stavanger Fjords m depths varying from 150 to 200 fath. 
It is now lol the fiist time added to the British and Irish fauna.

Eurycope producta, G. O. Sars.
Helga.—77 mi. W. of Achill Head, Co. Mayo, 382 fath., 

August, 1901, townet on dredge. —Sixteen.
Distribution.—Not previously recorded out of Norway, this 

species is now added to the British and Irish list.

■^U1ycope longipe Tattersall.
Helga.—-50 mi W nt w eFebruary, 1905, townet onC°' K?rry’ 350 fath-> 
54 mi. W.N W of uv. T’ ’ S'X‘

ber, 1904, townet on dred^—One' Keny’ 454 fath’’ Novem' 

its near tllowu localities for this species. Like
form. y J lea' would appear to be a deep water

Genus Lipomera, Tattersall. 

Lipomera lamellata, Tattersall.
of Achin Head, August, 1901, 199 fath., 

Eleven, 1 25 mm'’ brou^ht >'P >n townet attached to trawl— 

spec^es^U^On Th*8 *8 as yet the only known locality for the 
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Tribe EPICABID A.

Family BOPYR1DAE.

Genus Pleurocryptella, Bonnier. 
Pleurocryptella formosa (Giard and Bonnier).

Helga.—West of Porcupine Bank, Lat. 53° 7' N., .Long. 
14° 50' W., 500 fath., May, 1905, trawl.—Two, from Ptycho- 
gaster formosus, A. M.-Ed.

Distribution.—The type and only previously known speci
men of this species was found on Ptychogaster jormosus 
dredged by the Talisman in 450 fathoms near the Canary 
Islands.

Fam i ly I) A J IDA E.

Genus Aspidophryxus, G. O. Sars.

Aspidophryxus peltatus, G. O. Sars.*
Helga.—60 mi. W. of Achill Head, August, 1901,199 fath., 

from the peduncle of the left antennule of Mysidopsis didel- 
phys.—One.

50 mi. W.N.W. of Slyne Head, Co. Galway, August, 1904, 
112 fath., townet on trawl, from the dorsal surface of Mysi
dopsis didephys.—One.

This species has only once previously been taken on 
Mysidopsis didelphys, Sars, curiously enough, having found a 
specimen attached exactly as in the first of the above records, 
co the basal joint of the peduncle of the left antennule.

Distribution.—Scott has recorded this species from deep 
water to the east of Arran, Firth of Clyde, and the Upper Tjoch 
Fyne, the hosts being Erythrops serrata and E. elegans. This 
is the only record of the species from British and Irish waters 
previous to the present one. It is not uncommonly met with 
off the coasts of Norway, the only other known locality for this 
form.

Genus Notophryxus, G. O. Sars. 
Notophryxus sp.

Helga.—50 mi. W.N.W. of Tearaght, Co. Kerry, February, 
1905, 350 fath., townet on trawl.—One.

The specimen was found attached to the outside of the brood 
pouch of Pseudomma caUoplura. It was only a very young 
stage, and could not be referred definitely to any species. It 
is probably an example of N. clypeatus, Sars, which is known 
from Pseudomma roseum.

* See also p. 82.
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Genus Heteropliryxus, G. O. Sars.

Heterophryxus appendiculatus, G. O. Sars.

PL XL, Figs. 1-1.
Locality.—Latitude, 47° Fl' N., longitude 7° 58' W.» July,

1900. One specimen free in a bottle which contained 
Euphausia Mullen* taken at the above position in the Bay of 
Biscay, in a townet hauled from 25 fath. to the surface by Dr. 
Fowler.

Sars example of this species, on which he founded the 
genus, was taken from the back of the carapace of Euphausia 
pellucida. The present example was not found attached to 
any particular host, but free in the bottom of a bottle contain
ing only Euphausia Miilleri and some larval Euphausians. 
It is, therefore, practically certain that it came from the same 
host as Sars’ specimen.

The individual examined by Sars was already mounted on a 
slide when it reached his hands, so that he was unable to ex
amine it as closely as he desired. I am not able to add very 
much to his description, but a few points are worthy of note.

The fifth pair of feet in the female differ remarkably from 
tbe remaining four. Instead of being, like the latter, imper
fectly developed, short, blunt appendages on the lateral edges 
of the body, they project out behind as long and prominent 
appendages consisting of a basal part and a bifurcate extremity. 
These appendages (Pl. XI., Figs. 1-2) appear in the present 
example to have the basal part relatively longer and more slen
der than Sars’ figure would indicate. There would seem to be 
a joint just where the bifurcate extremity joins the basal part, 
while the outer of the two forks is also articulated to the inner- 
one near the junction with the main part of the appendage.

The male was attached to the female by a narrow twisted 
fleshy cord (Pl. XI., Fig. 2) just as is described for Aspi
dophryxus peltatus. Messrs. Giard and Bonnier are of the 
opinion that this cord, in the latter species, belongs to a para
sitical copepod found occasionally on the same host as the 
Epicarid above mentioned. I am, however, entirely of the 
opinion expressed by Sars, that this cord is part of the genital 
apparatus of the female, since in the present specimen of 
IIeterophryxus appendiculatus, the male was distinctly found 
clinging to it.

On detaching the male two well-developed overlapping 
plates (Pl- XT., Fig. 2) are seen to project posteriorly from 
the under side of the body between the large fifth pair of legs.

* E. Midlcri, Claus, ( = Thysanopoda bidentata, G. O. Sars) is one of 
the species into which Hansen (Bull. Ulus. Oceanoyrciph, Monaco, -Vo. 
42, 1905, p- 11) Ipis shown tbe E. pellucida of Sars’ Challenger Report 
to be divisible. The host of the type specimen of Hcterophryxus, having 
been taken off the Cape Verde Islands, may probably have been E. 
MilUeri.
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The male (Pl. XL, Pig. 3) presents an appearance on the 
whole agreeing with that of Aspidophryxus pellatiis, except 
that the metasome shows absolutely no traces of segmentation. 
No uropods could, however, be detected under a high power 
of the microscope. The legs (Pl. XT., Pig. 4) agree exactly 
with those figured by Sars for the last-named species. The 
antennae appear to be rather rudimentary compared with those 
of other genera of the family.

Distribution. The type specimen was taken during the 
Challenger expedition attached to an Euphausia pellucida cap
tured oil the Cape Verde Islands. Till quite recently this was 
the only known specimen. Lo Bianco has, however, recorded 
numerous examples from the same host caught in the Mediter
ranean, while Fowler’s specimen comes from the Bay of 
Biscay. The distribution of the form is therefore subtropical, 
East Atlantic and the Mediterranean.

Family CRYPTONISCIDAE.

Genus Asconiscus, G. O. Sars.

Asconiscus simplex, G. O. Sars.
Helga.—60 mi. W. of Achill Head, August, 1901, 199 fath., 

washed from sand brought up in townet attached to the back 
of trawl.—One male, 1*5 mm.

The single male example agreed in all respects, as far as 
seen> with Sars’ figures. It was not found associated 

with any. host, but the only known host of the species, 
■ooreomyszs arctica, occurred in the same haul.

Dtsiributton.—This is the first occurrence of the species in 
±>ritish and Irish waters, and, indeed, the first record out of 

orway, its only previously known locality. A considerable 
ex ension of its geographical distribution is therefore made by 
ns capture oft the west coast of Ireland.

Family BOPYRIDAE.

Genus Scyracepon, Tattersail.

Scyracepon tuberculosa? Tattersail.
Helga.—48 mi. W.N.W. of Tearaght, Co. Kerry, 337 fath., 

November, 1J04, trawl.—Four adult and one phryxoid stage 
from Scyramath/ia Carpenteri.

Distribution. This is as yet the only known record for the 
species.
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Epicarid larvae.
Epicarid larvae belonging to both the Bopyridae and the 

Cryptoniscidae are of frequent occurrence in the townets taken 
at off-shore stations off the west coast of Ireland.

BOPYRIDAE.
Larvae belonging to this family occurred at the following 

stations. They are nearly all referable to Microniscus calani.
Helga.—40 mi. W.N.W. of Cleggan Head, Co. Galway, 

July, 1901, 78 fath., townet.— One.
16 mi. W. by S. of Cleggan Head, Co. Galway, July, 1901, 

60 fath., townet.—Two.
2J mi. N. | W. of Rinvyle Point, Co. Galway, July, 1901,

24 fath., townet.—Two.
mi. N. } W. of Rinvyle Point, Co. Galway, August, 1901,

25 fath., townet.—One (blind).
10 mi. W.N.W. of Cleggan Head, Co. Galway, September, 

1902, townet at surface.—Three.
30 mi. W.N.W. of Cleggan Head, Co. Galway, September, 

1902, townet at surface.—One.
30 mi. W.N.W. of Cleggan Head, Co. Galway, July, 1903, 

townet at surface.—One free and two on Copepods.
20 mi. W.N.W. of Cleggan Head, Co. Galway, July, 1903, 

townet at 60 fath.—Three.
10 mi. W.N.W. of Cleggan Head, Co. Galway, August, 1903, 

townet at 25 fath.—Several.

The larva taken at the fifth of the above stations was blind. 
One of those taken at the ninth station ■which otherwise agreed 
well enough with M. calani, had the eyes very black and the 
uropods strongly setose, each branch carrying in addition to 
numerous small setae, one very long and strong seta. The 
remainder all agreed fairly well with M. calani.

CRYPTONISCIDAE.
Larvae belonging to this family occurred at the following 

stations :—
Helga.—10 mi. W. by S. of Cleggan Head, Co. Galway, 

July, 1901, 60 fath., townet.—Three.
2J mi. N. J W. of Rinvyle Point, Co. Galway, July, 1901, 

24 fath., townet.—Three.
Same course, date and depth, townet at surface.—One.
30 mi. W.N.W. of Cleggan Head, Co. Galway, August, 

1901, 74 fath., townet on dredge.—Three.
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Same place and date, townet at bottom, 71 fath.—One.
40 mi. W.N.W. of Cleggan Head, Co. Galway, July, 1903. 

townet at 90 fath.—One.
20 mi. W.N.W. of Cleggan Head, Co. Galway, July, 1903, 

townet at 30 fath.—Three.
Same station and date, townet at GO fath.—One.

All the above Cryptoniscid larvae appear to be identical with 
Cryptothir balani.

iv.—Isopoda from the East Coast of Ireland.
The notes which follow must be regarded as an addendum 

to the preceding parts of the paper, since several of the species 
here mentioned are not discussed (in relation to their occur
rence within the British and Irish area) in the observations 
offered at pp. 38 and 57. Eurycope mutica is an addition to the 
British and Irish list; Pseudarachna hirsuta and Rocinela 
Dumerilii have not previously been recorded from Irish locali
ties ; while it may be taken as certain that the list of east coast 
forms given below leaves much to bo desired in the way of 
completeness.

Ttoc'bnela Dumerilii (Lucas).
16j mi. S.W. of Coningbeg Light, Co. Wexford, 40 fath., 

May, 1905, townet on trawl.—One, immature.
Distribution.—This species has recently been added to the 

ntish and Irish list by Norman for a specimen taken off 
ymouth. It is also known from the Mediterranean, and 

as, apparently, a more southern distribution than R. 
aamnomensis.

Cirolana borealis, Lilljeborg.
89-60 fath-> February and July, 1902, 

y> 903, and June, 1904.—Six large specimens.
Off S.W. of Isle of Man, 36-39 fath.. May, 1905.—One 

Eurydice pulchra, Leach.
Orw<eil^eS 8ur^ace> July, 1902, with floating algae.—

Idotea baltica (Pallas).
ThlhE °L^jan^bjy, 10-13 fath., January, 1902.—Three. 
—Twenty*’ 4 fath’’ March> 19°4, and February, 1905.

Idotea neglecta, G. O. Sars.
South of Larubay, 10-13 fath., January, 1902.—Two. 
Dublin Bay, 4 fath., March, 1904.—Three.
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Idotea emarginata (Fabriciusl
Dublin Bay, 4 fath., March, 1904.—One.

Idotea linearis (Pennant).
Lambay Deep, 48-60 fath., July, 1902.—One. 
Oil Clogher Head, July, 1902, 29-36 fath.—One. 
Oil Dundalk Bay. LI-16 fath.. May, 1903, and Febru

ary, 1905.—One.
Inside Burford Light, Dublin Bay, November, 1903.— 

One.
Dublin Bay, 4 fath., March, 1904.—One.

Astacilla longicornis (Sowerby).
16 mi. oil Clogher. 29-36 fath., 1902.—Three males, 

10 mm.
S.W. of Clogher, 12-19 fath., 1902.—One male, 10 mm., 

and one young.
7 mi. S.E. of Carlingford Bar, 21-23 fath., April, 1903. 

—One female, 15 mm.
Off Bockabill, 31-35 fath., April, 1903.—One male, 

10 mm.
S.W. of Clogher, 7-12 fath., 1903.—One male, 10 mm. 
Off Carlingford Lough, 32 fath., February, 1905.—One. 
S.W. of Isle of Man, 40 fath., February, 1905.—Nine. 
Off S.W. of Isle of Man, 36-39 fath., May, 1905.—One.

Janira maculosa, Leach.
2 mi. outside Kish Lighthouse, 20-23 fath., April, 1903. 

—One.
2-8 mi. off Lambay. 21-25 fath., April, 1903.—Several.
14 mi. off Clogher, 29-30 fath., April, 1903.—Seven. 
Lambay Deep, 41 fath., June, 1904.—Three.

At each of the above localities the trawl came up full of 
Alcyonium digitatum, and the lanira were in each case found 

i in numbers clinging to the colonies.

Manna Kroyeri, Goodsir.
Lambay Deep, 44 fath., June, 1904.—One.

Pleurogonium rubicundum, G. O. Sars.
Off Clogher Head, 12-14 fath., June, 1904.—Four.
Off S.W. of Isle of Man, 34-37 fath., May, 1905.— 

Thirty-one.

Eugerda tenuimana, G. O. Sars.
Off S.W. of Isle of Man, 34-37 fath., May, 1905.—Six.

Pseudarachna hirsuta, G. 0. Sars.
Off S.W. of Isle of Man, 34-37 fath., May, 1905.—Six. 
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Distribution.—This species was added to the British 
and Irish list by Scott for a single specimen taken in 
Moray Birth. Otherwise it is only known from the Chris
tiania Fiord, Norway, in about 30 fathoms.

Eurycope mutica, G. O. Sars.
Off S.W. of Isle of Man, 34-37 fath., May, 1905.—Four.

Distribution.—Now recorded for the first time from 
British and Irish waters. Hitherto it has only been met 
with in shallow water off the coast of Norway.

Aspidophryxus peltatus, G. O. Sars.
Off S.W. of Isle of Man, 40 fath., February, 1905.— 

Two, hosts uncertain, but both Erythrops serrata and 
Mysidopsis didelphys occurred in the same haul.

v>_ Some Notes on the Geographical Distribution of
British and Irish Isopoda.

The British and Irish Isopodan fauna appears to be a curious 
mingling of boreal and southern forms together with a per
centage of species as yet only known from our waters. Con
sidering only marine forms and excluding the whole tribe 
Onisco'idea, which only contains one British marine species, 
Ligia oceanica, there are altogether 134 known British and 
Irish species of Isopoda. Arranged in tribes and compared 
with a boreal fauna like that of Norway, and a southern fauna 
like that of the Mediterranean, we get the following result in 
tabular form :—

Tribe.
Total British 

and Irish 
Species.

Total British 
and Irish 

Species found 
in Norway.

Total British 
and Irish 

Species found 
In 

Mediterranean.

Total 
Common to 
all three.

Tanaidacea, . 27 10 9 4

FJabellifera, 39 14 19 7
Valvifera, 17 10 8 3
Asellota, 32 22 4 3
Epiearida, . 19 13 3 1

Total, . 134 G9 43 18

That is, out of a total British and Irish species of 134, 69 are 
found in Norway, 43 in the Mediterranean, while only 18 are 
common to the fauna of all three regions.
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Subtracting from all three totals those species which are 
common, we get the figures—

116, 51, 25,
or, the British and Irish Isopodan fauna is made up of, 
roughly, one-half boreal, and one-quarter southern types, and 
one-quarter representing forms at present only known from 
British and Irish waters.

An almost precisely similar result is obtained when we con
sider the British species of Mysidae in the same manner. The 
figures for the Mysidae read : —

Total Brliish and 
Irish.

55

Total British and 
Irish known from 

Norway.
29

Total British and 
Irish known from 
Mediterranean.

17

Total British and 
Irish common to 

all three.
5

Again, subtracting the species that are common to all three 
faunas, the figures read : —

50, 24, 12,
i.e., the British and Irish Mysidae are made up of, roughly, 
one-quarter southern, one-half boreal and one-quarter of forms 
not yet known outside our area.

The Euphausiidae are not included in the above considera
tions of the British and Irish Schizopodan fauna for the obvious 
reason that their active swimming habits and development by 
pelagic if ree-swimming larval forms do not allow them to be com
pared with forms of a bottom haunting mode of life, reproducing 
by direct development. But taking two groups of Crustacea, as 
is done above, whose habits are to some extent identical and 
whose modes of reproduction are essentially the same, it 
is at least interesting to find that they give practically similar 
results. It is true that the Mysidae have greater powers of 
locomotion than the Isopoda, and may therefore be expected 
to be more widely distributed, but the Mysidae, though, with 
the possible exception of H eteromysis, none appear to be abso
lutely repent, are essentially bottom haunting forms rather 
than permanently pelagic or oceanic, and seem comparable in 
this respect to the Isopoda. It will be interesting to see 
whether these results are borne out by the consideration in 
like manner of the British and Irish Cumacea and Amphipoda, 
or, indeed, of any other group with comparable habits and life 
history.

The curious mingling of boreal and southern types in the 
British and Irish Isopoda is further illustrated when we con
sider the various families of this group. The whole of the 
tribe Asellota would appear to be an almost purely boreal one, 
since only four species are known from the Mediterranean, and 
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three are common to the three faunas. The family Sphaero- 
midae, on the other hand, is entirely unknown in Norwegian 
and boreal waters generally, though in the Mediterranean it 
is represented, by numerous species. Both groups are well 
represented in the British and Irish fauna, the former by 
thirty-two and the latter by seven species.

In the genera of the Tanaidacea we may again notice this 
fact. Apseudes has eight species in the Mediterranean and 
only one in Norway. Typhlotanais and Leptognathia, on the 
other hand, have nine and six species, respectively, in Norway, 
and only one each in the Mediterranean. All three are well 
represented in our fauna—Apseudes by six, Typhlotanais by 
four, and Leptognathia by five species, respectively. The 
following tables, one for each tribe, show the known distribu
tion of all British and Irish marine Isopoda : —

Order TANAIDACEA.

Apseudes talpa,
,, Latreilli, ..
„ h:bernicus, ..
„ spinosus,
„ simplicirostris,
,, grossimanus,

Sphyrapus malleolus, 
„ tudes, 

Tanais cavolinii,
,, Dulongii,

Leptochelia Savignii, 
,, dubia,

Alaotanais serratispinosus, 
>> laevispinosus,

Paratanais Batei 
Leptognathia longiremis,

„ Lilljeborgi,
n brevimana,
» rigida,
» breviremis,

tanaopsis laticaudata, 
r ypnlotanais brevicornis, 

i» tenuicornis, 
»> proctagon,
» Richatdi

Strongylura arctophylax, 
Pseudotanais forcipatus,
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Anthura gracilis,
Calathura brachiata, 4- 4- -4 — — t
Paranthura nigropunctata. — — — — - — — — 4- —
Gnathia maxillaris, — — — — 4- — 4- — 4" —
G. oxyuraea, — — — _ — _
G. formica, .. — — —
Caecognathia stygia, .. — — 4- — — — — - — — — —
Aega psora. -f- -4- 4 4* — •F — — — —

,. ventrosa, — 4- 4 _
,, tridens, - -j- 4- _
,, Stromii, 4’ 4-,, rosacea, — — — — - — 4- _
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Cirolana borealis, *T’ — — 4- — 4- — 4- — — 4- —

,, Hanseni, — — — — 4- — — —
,, cranchii, — — — 4- 4-- — 4- —

Conilcra cylindracea, — — — ■ — — + —
Eurydice pulchra, — — — 4- — 4- 4* 4- — — —
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Sphaeroma serratum, _ _ -4- — — 4" —

,, rugicauda, - — — — — + — — — — —
Sphaeroma Hookeri, . . —. — _ — 4- - — — —

Naesa bidentata, — — — 4- — — 4~ —
Cymodoce truncata, .. — — — — — — — — — —

,, granulatum, 4- —
Campccopea hirsuta, .. — — — — — — — + — - —
Bathycopea typhlops,

4- 4" 1 - 4-
,, asilus, — — — — — — 4- 1 - 4-

Nerocila neapolitana, - - - - - - - - 1 ■ 4-
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Idotca baltica, + - - - -1— - + + + - — + 4-„ granulosa, .. — — — 4~ — — — — — — — —
„ neglecta, — — — + — — — — —
,, viridis, — — — — — 4- — — — —
,, pelagica, — — — + 4- — — — — — w
,, emarginata, — — — 4" — — + — — 4“ —
,, metallica, .. + — — — — — — — — — 4- —
,, linearis, — — — — — — 4- — + 4- — 4- —

Zenobiana prismatica, — — — — — — — — 4- — — 4- —
Stenosoma lanciferum, — — — — — — — — 4- — — —

,, acuminatum, — — — — — — — — 4- — — —
Arcturus hystrix, — + — — -t. — — — — —
Arcturella dilatata, - - - 4- - 4- - - - 4- -
Aitacilla longicornis, .. - - - 4- 4- - 4- - - - -

,, intermedia,
„ Deshayesii, - - - -

4- - - - + 4-
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Tribe Ascllota.
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lanira maculosa, 4- 4- 4 4- + — —
laniropsis breviremis, — — — — 4- 4- — — — — — —
laera marina, + -1- — — -1- — 4* 4- — — — —

,, nordmanni, — — — — — -f* — 4-
Munna Fabricii, + -1- 4* 4. 4- - 4. - — — —

,, Kroveri, — — — -1- — — — — —
,, limicola, — — — — 4- — — — — — — — —
„ Boecki, - - - - 4- - + - - - - - -

Paramunna bilobata, 
Mctamunna typica, .. — — — -
Pleurogonium rubicundum, 4-spinosissimum, .. — — — 4. 4- — 4- — — — — — —

inerme, — — — — 4- — 4“ — — — — — —
Lcptaspidia brevipcs, —
Macrostylis spinifera, — — — • 4- — 4- — - — — -
Desmosoma lineare. 4-
Ischnosoma bispinosum, — — — — 4- — -1- — — — — 4- —

Greeni, —
Eugerda tenuimana, .. — - - - “T — 4~ — - - — 4_
Echinopleura aculeata, — - 4- - - — - - - 4* —
Munnopsis oceanica, .•

Murrayij -j. - — - —
Munnopsoides Beddardi, - - - - - - - - - - - - —

— — — — — — — — — — —
— — — — + — 4- — — — — — —

megaJura, > < — — — 4- — — — — — — — —
- — — — _L. — — — — — — — —

producta, - - 4- - - - - — - - -
,, longipes,
,, mutica,

Lipomcra lamellata, .. .. i
- - - - 4- - - - - - - - -

Tribe Epicarida.
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Bopyrus squillarum, .. — — 4- — 4- — + - - -j— 4-
Bopvroides hippolytes, — 4- — — 4- — — — + — — — —
Bopyrina virbii, — 4- —
Pleurocrypta galatheae, — — — — 4- — — — 4- — — — —

,, marginata, +
Pleurocryptella formosa,
Athelges paguri, — — 4- — 4- — — — — -
Pseudione hyndmanni, _ — — — 4- — 4- _ — — *

„ aftinis, _ _ _ 4- _ — — — —
„ confusa, ..

Gyge branchialis, — — — — — — — — 4" — — — —
Ione thoracicus. — — — — — — — — — — 4“ —
Phryxus abdommalis, 4- 4- + — 4- — + — — — — —
Scyracepon tuberculosa,
Aspidophryxus peltatus. - 4- - - - - - - -
Asconiscus simplex, _.. — — — — 4- — — — — — — —
Clypeoniscus Hanseni, — — — — 4- — 4- - — — — — —
Cryptothir balani, .. — — — — + — — — — - — —

Liriopsis pygniaea, + 4" + 4-
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It will be seen from these tables that no fewer than twelve 
species of British and Irish Isopoda are also known from the 
N.E. coast of America, their distribution having in many cases 
been traced step by step from Norway to America by way of 
the Arctic Ocean, e.p., Calathura brachiate, Aeya psora, 
Munna Fabricii, and Phryxus abdominalis. On the other 
hand, the extension to America of such a type as Lcptochelia 
dubia, unknown from any waters north of Ireland, but traced 
all the way from there southward to the Mediterranean and 
the Azores, would seem to have taken a southern route across 
the narrow strip of ocean between Senegambia and Brazil, 
where it is also known, and so up to the N.E. coast of North 
America. We may here note as of interest that the large 
family Gy mol hoidae, while represented in the Mediterranean by 
numerous species and generally distributed in tropical and sub
tropical waters, is entirely unknown from boreal waters, and 
only three species approach anywhere near to the British and 
Irish area, Anilocra asilus and A. physodcs having beenrecorded 
from the Channel Islands by Koehler and Norman respec
tively, while Ncrocila neapolitana has been found by Norman 
at Plymouth. This is the more remarkable since these Isopods 
are parasites on fishes, and would thus seem to have ample 
opportunity for wide and extended distribution.

With regard to the new forms described in Part I., most of 
them are only specifically distinct from Norwegian or Mediter
ranean forms. Munnopsoides Beddardi, however, has its 
nearest ally in a species known from the Pacific near Australia, 
while Bathycopea typhlops would appear to be the represen
tative in the northern hemisphere of the essentially southern 
and Antarctic genus Serolis.

EXPLANATION OE PLATES.

Plate I.

Typhlotanais proctagon-, sp. n.

Fig. 1-—Female, dors,al view.
Fig. 2. ,, lateral view of anterior end.
Fig. 3. ,, cheliped.
Fig. 4. second leg.
Fig. 5. ,, third leg.
Fig- 6. ,, fifth leg.
Fig. 7. seventh leg.
Fig. 8. ,, seventh leg of another specimen, distal joints en

larged.
Fig. 9- inferior antenna.
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Plate IT.

Cymodocc truncata (Montagu).
Fig. 1.—Gravid
Fig. 2.
Fig. 3. ,,
Fig. 4. „
Fig. 5. ,,
Fig. 6. „
Fig. 7.
Fig. 8. ,,
Fig. 9.

female, dorsal view.
,, superior antenna.
,, inferior antenna.
,, mandible.
,, first maxilla.
,, second maxilla.
,, maxilliped.
,, first leg. (
,, uropod, ventral view.

Plate III.

Bathycopca typhlops, gen et sp. n.
Fig. 1.—Female, dorsal view.
Fig. 2. „ superior antenna.
Fig. 3. ,, inferior antenna.
Fig. 4. ,, mandible.
Fig. 5. ,, first maxilla.
Fig. 6. ,, second maxilla.
Fig. 7. ,, maxilliped.
Fig. 8. ■ ,, first leg.
Fig. 9.—Male, second leg.
Fig. 10.—Female, second leg.
Fig. 11. ,, fifth leg.
Fig. 12.—Male, inner lamella of second pleopod.
Fig. 13.—Female, epimera of second and third thoracic segments from 

below showing the ventral prolongation of 
the anterior edge which is present on all 
the epimera but the first.

Plate IV.

Ischnosoma Greeni, sp. n.
Fig. 1.—Female, dorsal view.
Fig. 2. ,, superior antenna.
Fig. 3. ,, first leg.
Fig. 4. ,, second leg.
Fig. 5. ,, fourth leg.
Fig. 6. ,, posterior end of another specimen showing uropods.

Plate V.

Fig. 1.—Male,
Fig- 2. ,,
Fig. 3. „
Fig. 4. ,,
Fig. 5. „
Fig. 6- »»
Fig. 7.

Munnopsis oceanica, sp. n. 
dorsal view.
superior antenna, 
mandible.
maxilliped, 
first leg. 
fifth leg. 
uropod.

Fig. 6.—Male,

Munnopsis Murra/yi, A. 0. Walker, 
mandible.
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Plate VI.

Munnopsoides Beddardi, gen. et Sp n

Fig. 1.—Female, dorsal view.
Fig. 2. ,, superior antenna.

3. n mandible.
Fig. 4. ,, first maxilla.
Fig. 5. ,, second maxilla.
Fig. 6. ,, maxilliped.
Fig. 7. ,, first leg.
Fig. 8. ,, fifth leg.

Plate VII. 

llyarachna Plunketti, sp. n.

Fig. 1.—Female, dorsal view.
Fig. 2. ,, superior antenna.
Fig. 3. ,, inferior antenna, basal joints.
Fig. 4. ,, first leg.
Fig- 5. ,, second leg.
Fig. 6. ,, fifth leg.
Fig. 7. ,, seventh leg.
Fig. 8. ,, uropod.
Fig- 9- ,, operculum.

Plate VIII.

lApomera lamellata, gen. et sp. n.

Fig. 1.—Female, dorsal view.
Fig. 2. ,, superior antenna and peduncle of inferior antenna
Fig. 3. ,, first maxilla.
Fig. 4. ,, second maxilla.
Fig. 5. ,, maxilliped.
Fig- 6. ,, first leg.
Fig. 7. ,, second leg.
Fig. 8. ,, fifth leg.
Fig- 9- ,, sixth leg.
Fig. 10. ,, seventh leg.
Fig. 11. ,, uropod, folded as attached to body.
Fig. 12. „ uropod, opened out.
Fig. 13. ,, operculum.
Fig. 14.—Male, operculum.

Plate IX.

Metamunna typica, sp. n

Fig. 1-—Female, dorsal view.
Fig. 2. ,, first leg.
Fie. 3. ,, uropod.* [ 141 ]
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Apseudes hibernicus, A. O. Walker.
■pig 4,—Female, second leg.
Fig- 5.—Young specimen, superior antenna.
Fig. 6. n >> inferior antenna.
Fig. 7. it >> cheliped.

Cirolana borealis, Lilljeborg.
Fig. 8.—Male, stylet of second pleopod.

Tanaopsi-s laticaudata, G. O. Sars.
Fig. 9.—Male, superior antenna.
Fig. 10. ,, metasome, dorsal view.

laera marina (Fabricius).
Fig. 11.—Male, operculum.

laera Nordma/nni (Rathke).
Fig. 12.—Male, operculum.

Plate X.

Eurycope longipes, sp. n
Fig. 1.—Male, dorsal view.
Fig. 2. ,, superior antenna.
Fig. 3. „ mandible.
pjg’ 4. ,, mandibular palp.
Fig 5. ,, maxilliped.
Fig. 6. „ firsfc le8-
Fig. 7. „ uropod.
Fig. 8. ,, operculum.

Plate XI.

Heterophryxus appendiculatus, G. O. Sars.
Fig. 1.—Female, dorsal view.
Fig. 2. ,, posterior end after removal of male.
Fig. 3.—Male, dorsal view.
Fig. 4. ,, first leg.

Eurydice truncata (Norman).
Fig. 5.—Female, superior antenna.
Fig. 6.—Young male, superior antenna.
Fig. 7.—Adult male, superior antenna.
Fig. 8.—Telson.

Scyracepon. tuberculosa, gen. et sp. n.
Fig. 9.—Female, dorsal view.
Fig. 10.—Male, dorsal view.
Fig. 11.—Female, fifth leg.
Fig- 12.—Male, first leg.
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Typhlotanais proctasron.
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G.’i^’wjde1, Cymodoce truncata
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W. M. T. 1 . .
g. m. w.jdeL Bathy copea typhlops.
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w. m. t. ] , 'j 1
g. m. w. )cleI- Munnopsoides Beddardi.
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w. m. t. ) , d
c.M.w./° • Lipomerti lamollata.
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'V. M T I dcl 
G. M. W. I

1-3, MoLamunna Lypica.
4 7, Apseudes liibernica.

8, Cirolana borealis.

O, IO. Tcinaopsis laticaudata.
H. laera marina.

10, laera INordmaimi.
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W. M- T‘ 1 del r~>
g. m. w. idel- Eurycope longipes.
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Appendix, No. III.

A LIST OF THE MARINE COPEPODA OF
IRELAND.

PART I.—LITTORAL FORMS AND FISH PARASITES

BY

Joseph Pearson, B.Sc.

Introduction.
When working in the Marine Laboratory, Larne Harbour, 

as Naturalist to the Ulster Fisheries and Biology Association, 
the writer made out a list of Irish Copepoda in connection 
with his work at that group. It was suggested by Prof. Gregg 
Wilson that such a list might be of value to Irish workers if 
published. The present paper, therefore, is an attempt to 
bring together all the species of marine Copepoda that have 
been recorded from Irish waters up to the present time.

It is quite evident from an examination of the literature of 
Irish Copepoda that the majority of workers have devoted their 
attention to the pelagic forms. A great therefore, still 
remains to be done at the bottom forms, and there is little 
doubt that it will be in this direction that the greatest advance 
in our knowledge of Irish Copepoda will be made in the future. 
Similarly, the parasitic and semi-parasitic forms have not been 
studied as their importance and great interest would have led 
one to expect. This is especially noteworthy in the case of 
the fish parasites; and it is astonishing to lind that, with one 
exception, no work on these forms has been published since 
the publication of Thompson’s lists in 1856.

It is intended to include only marine species in the present 
paper, but four brackish water species have also been in
cluded, viz. :—Cyclops aequoreus, Mesochra Lilljeborgi, Lcw- 
phonte subsalsa, and Tachidius brcvicoTnis. These species 
were not actually found in the sea, but they occurred in brack
ish pools so near to the sea that it is almost certain that at 
times the pools were supplied with sea water. It is extremely 
difficult to draw a definite line of demarcation between the 
marine and fresh water species of Copepoda, as there are 
many examples of marine species being found in the brackish 
waters of estuaries and even in fresh water (e.g., Dactylopus 
tisboides, Harpacticus fulvus, &c.).
Fisheries, Ireland, Sci. Invest., 1904, III. [Published, November, 1905.] 
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In preparing this paper I have mainly adopted the nomen
clature given by Giesbrecht1 2 and Sars3. In the case of the 
fish parasites I have followed the classification and synonymy 
of Basset-Smith4.

The first part of this paper will deal with purely littoral 
species, together with the fish parasites. The pelagic forms 
will be included in the second part.

lam indebted to Prof. Brady, f.r.s., for allowing me to use 
his unpublished lists of Copepoda obtained at Larne, and also 
to Prof. Newton Parker for his kindness in providing me with 
most of the literature used in the compilation of these lists.

i.— LITTORAL SPECIES.

Family PONTELLIDAE.
Genus Parapontella, Brady, 1878.

Parapontella brevicornis (Lubbock).
Pontella brevicornis, Lubbock, 1857.

Parapontella brevicornis, Brady, 1878.

Westport Bay (7), Z'ostera beds and surface townet; Clifden 
Bay (7), Zostera beds; Kinsale Harbour (7), townet; mouth 
of the Shannon (9); Kenmare Bay (9), townet; Valentia (18), 
townet; Cleggan (8), “scarce in open sea, plentiful close to 
shore ’’ ; Larne (13), townet.

The vast majority of the Calanoida are pronouncedly 
pelagic, and the only exception amongst the Irish representa
tives of this division is the above species, which appears to be 
a strictly littoral form. It occurs in the townet near shore, 
and also in tidal pools. Sometimes it is taken in dredged 
material.

General distribution.—British seas, Mediterranean, Atlan
tic (50° to 57° N.).

Family HABPACTICIDAE.
Genus Misophria, Boeck, 1864.

Misophria pallida, Boeck.
Misophria pallida, Boeck, 1864.

Donegal (4), washings of Laminaria.
General distribution.—British seas (rare), Mediterranean, 

Norway.
^Giesbrecht.—Fauna und Flora des Golfes von Neapel.

XTX, Monographic, Pelagischen Copcpoden, 1892.
XXV. Monographic, Asterocheriden, 1899.

2 Giesbrecht and Schmeil. Das Tierreich, Gymnoplea, Berlin, 1898.
2 G. 0. ^rs.—Crustacea of Norway, Vol. IV. (Calanoida), 1903.

Vol. V. (Harpacticoida [part]), 1903.
4 Proc. Zool. Soc., London, 1899, pp. 438-507.
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Genus Longipedia, Claus, 1863.
[Longipedia coronata, Claus.]

Longipedia coronata, Claus (not Brady), 1863.

The occurrence of this species in Irish waters is doubtful, 
owing to confusion in identification. Brady’s specimens, 
described under this name in the Monograph of Copepoda, 
really belong to Longipedia Scotti and Canuella perplexa.

Longipedia Scotti, Sars.
Longipedia Scotti, Sars. 1903.

Longipedia coronata, Brady, Scott (not Claus).
Clifden Bay (7), amongst Laminaria, 4 fms. ; Aranmore, 

tide pools (4) ; Lough Swilly (4), 2 fms. ; ? Gola Islands, Done
gal (9) townet; ? Mouth of the Shannon (9) townet; Cleggan 
(8) townet.

General distribution.—British coasts, N. Atlantic (Norway).

Genus Canuella, Scott, 1893.
Canuella perplexa, Scott. 

Canuella perplexa, Scott, 1893.
Longipedia coronata, Brady, 1878 (not Claus).

? Clifden Bay (7), amongst Laminaria; ? Aranmore (4) tide 
pools; Lough Swilly (4) 2 fms. ; Ballygalley Bay, Co. Antrim 
(6), 4 fms.

General distribution.—British Seas, Norway.

Genus Ectinosonia Boeck, 1864. 
Ectinosoma melaniceps, Boeck.

Ectinosonia melaniceps, Boeck, 1864.
Great Isle of Aran (/) ; Newcastle. Co. Down (5); Dundrum 

(5). ...
This species is generally found in weeds and mud near the 

shore.
General distribution.—N. Atlantic.

Ectinosonia spinipes, Brady.
E. melaniceps, Brady (not Boeck), 1872.

E. spinipes, Brady, 1878.
Aranmore (4), tide pool; Lough Swilly (4), 2 fms.: Gola 

Islands, Donegal (9), townet; Killybegs (9), townet; Kenmaio 
Bay (9) ; Valentia (18), townet.

General distribution.—British Seas.
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Ectinosoma erythrops, Brady.
Ectinosoma erythrops, Brady, 1878.

Killybegs, Donegal (9), townet.
General distribution.—British Seas.

Ectinosoma Normani, Scott.
Ectinosoma Normani, T. & A. Scott. 1 896.

Dundrum (5), shore pool.
General distribution.—British Seas, Indian Ocean.

Ectinosoma propinquum, Scott.
Ectinosoma propinquum, T. & A. Scott, 1896.

Ballygalley Bay, Co. Antrim (6), 4 fms.
General distribution.—British Seas, Indian Ocean.

Ectinosoma atlanticum (B. & R.)

Microsetella atlanticum, Brady and Robertson, 1873.
Ectinosoma atlanticum, Brady, 1878.
Microsetella brevifida, Giesbr., 1891.
Microsetella atlanticum, Giesbr., 1892.

Open sea of S.W. Ireland (4), townet; Kinsale Harbour (4); 
Gola Islands, Donegal (9), townet; Kenmare Bay (9); Bantry 
Bay (9), townet; Valentia (18), townet.

General distribution.—N. Atlantic, Mediterranean, Indian 
Ocean.

Genus Bradya, Boeck, 1872.
Bradya typica, Boeck

Bradya typica, Boeck, 1872.

Gola Islands, Donegal (9), townet. •
General distribution.—British Seas.

Genus Tachidius, Lilljeborg, 1853.

Tachidius brevicornis (Muller).
Cyclops brevicornis, Muller, 1785. 

Tachidius brevicornis, Lilljeborg, 1853.

Dundrum (16), brackish pools.
General distribution.—North Europe.
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Genus Euterpe, Claus, 1863.

Euterpe acutifrons (Dana).
Harpacticus acutifrons, Dana.
Euterpe gracilis, Claus, 1863.

— — , Brady, 1880.
Euterpe acutifrons, Giesbrecht, 1891.

Kinsale Harbour (4), townet.
General distribution.—N. Atlantic, British Seas, Canary 

Islands, Mediterranean.

Genus Stenhelia, Boeck, 1864.

Stenhelia hispida, Brady.
Stenhelia hispida, Brady, 1878.

Clew Bay (4), 10 fins. ; Ventry Bay (4).
This species is often obtained amongst the fronds of Lamin

aria, and is sometimes brought up in dredged material.
General distribution.—British Seas.

Stenhelia ima (Brady).
Canthocamptus iinus, Brady, 1872.

? Canthocamptus rostratus, Claus, 1863. 

Stenhelia ima, Brady, 1878.

Clew Bay (4), taken in the dredge.
General distribution.—British seas.

Genus Ameira, Boeck, 1864.

Ameira longipes, Boeck.
Ameira longipes, Boeck, 1864.

Roundstone Bay (4), amongst roots of algae.
This species is often obtained in dredged material.
General distribution.—British seas, N. Atlantic.

? Ameira amphibia, Brady.
Ameira amphibia, Brady, 1902.

Newcastle, Co. Down (5), “on mussel beds between tide 
marks on the beach,” occurred plentifully. ..

If Giesbrecht’s definitions of the genera of the Stennelmae 
be correct, then the above species does not appear to belong o 
pither Ameira or Nit okra. Brady, in his description ot the 
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species (16), says that it is very likely that a new genus may 
have to be instituted for the reception of the species.

General distribution.—N. of Ireland.

Genus Jonesiella, Brady, 1878.

Jonesiella spinulosa (B. & R.).
Zosime spinulosa, Brady and Robertson, 1875.

Jonesiella spinulosa, Brady, 1878.
Westport Bay (4), in townet.
It is most probable that this species usually haunts the 

bottom. It has been found in dredged material up to a depth 
of 37 fathoms.

General distribution.—British seas, &c.

Genus Mesochra, Boeck.

Mesochra Lilljeborgi, Boeck.
Mesochra Lilljeborgi, Boeck, 1864.

Paratachidius gracilis, B. and R., 1873.

Westport (4), brackish tidal pools; Clifden (4) (7), pond just 
above high water mark; Dundrum (5), brackish pool.

General distribution.—British Isles, N. Europe.

Genus Diosaccus, Boeck, 1872.

Diosaccus tenuicornis (Claus).
Dactylopus tenuicornis, Claus, 1863.
Nitolcra tenuicornis, B. and R., 1873.

Diosaccus tenuicornis, Brady, 1878.
Westport Bay (4), townet; Roundstone Bay (4), townet; 

Clifden Bay (4), amongst Laminaria; Larne (13), surface tow
net.

General distribution.—British seas, N. Atlantic.

Genus Laophonte, Philippi, 1840.

Laophonte hispida (B. & R.).
Asellopsis Ivispida, Brady and Robertson, 1873.

Laophonte hispida, Brady, 1878.

Westport Bay (4), surface net; Valentia (18), (19), townet, 
General distribution.—British seas, &c.
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Laophonte subsalsa, Brady.
Laophonte subsalsa, Brady, 1902.

Dundrum, Co. Down (5), brackish pools a little above high 
water; Donegal (5), in the Glen Estuary.

General distribution.—British Isles, &c.

Laophonte curticauda, Boeck.
Laophonte curticauda, Boeck, 1864.

Clifden (4), on weeds; Boundstone (4), amongst weeds; 
Westport Bay (4), amongst weeds; Killeany, Galway Bay (9), 
townet; Valentia (18), townet; Larne L. (13), townet, and 
washings from Laminaria.

This is a littoral species occurring in tidal pools and amongst 
the weeds in shallow -water.

General distribution.—British seas, &c.

Laophonte serrata (Claus). 
Cleta serrata, Claus, 1863.

Laophonte serrata, Brady, 1878.
Clew' Bay (4), dredged in shallow water; Boundstone Bay 

(4), amongst the roots of weeds; Mulroy Lough (4), amongst 
the roots of weeds ; Ventry Bay (4). dredged in shallow water.

A littoral species.
General distribution.—N. Atlantic, Indian Ocean.

Laophonte horrida (Norman).
■ Cleta niinuticornis, Buchholz, 1869. 

Cleta horrida, Norman, 1876.
Laophonte horrida, Brady, 1878.

Mulroy Lough, Donegal (4), amongst the fronds of Lami
naria.

A bottom form found in littoral waters.
General distribution.—British seas, Arctic sea, &c.

Laophonte similis (Claus).
Cleta. similis, Claus, 1866.

? Cleta j or cipat a, Norman, 1868.
Laophonte similis, Brady, 1878.

Clifden Bay (4) ; Roundstone Bay (4); Westport Bay (4) ; 
Ventry Bay (4) • Killeany, Galw’ay Bay (9).

This species occurs from high-water mark to a depth of 
several fathoms. It is plentiful on weeds at low water.

General distribution.—British seas, &c.
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Laophonte longicaudata, Boeck.

Laophonte longicaudata, Boeck, 1864.

Laophonte Hodgii, Brady, 1872.

Ventry Bay (4), roots of weeds; Kenmare Bay (9).
General distribution.—N. Atlantic.

Laophonte lamellifera (Claus).

Cleta lamellifera, Claus, 1863.

Laophonte lamellifera, Brady, 1878.

Lough Swilly (4), 2 fms.; Ventry Bay (4), in dredge.
This species, like most members of this genus, is a bottom 

form found in littoral waters.
General distribution.—N. Atlantic.

Genus Normanella Brady, 1878.

Normanella dubia (B. & R.).
Laophonte dubia, Brady and Robertson; 1875.

Normanella dubia, Brady, 1878.

Clew Bay (4).
A bottom form found up to a depth of about 30 fms.
General distribution.—British seas, &c.

Genus Cletodes, Brady, 1872.

Cletodes limicola, Brady.
Cletodes limicola, Brady, 1872.

Cletodes pectinata, B. and R., 1875.

Westport Bay (4), obtained in the dredge; Kenmare Bay 
(9), townet.

A bottom form found up to a depth of 45 fathoms.
General distribution.—British seas, &c.

Cletodes propinqua, B. & R.
Cletodes propinqua, Brady and Robertson, 1875.

Clew Bay (4).
A bottom form found up to a depth of about 35 fathoms. 
General distribution.-—Nt Atlantic, &c.
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Cletodes linearis (Claus).
Lilljeborgia linearis, Claus, 1866.

Orthopsyllus linearis, B. and R., 1873.
Cletodes linearis, Brady, 1878.

Westport Bay (4), (7), found on a sponge: Roundstone Bay 
(4), amongst roots of algae; Kenmare Bay (9), townet.

A littoral species. Sometimes taken in the open sea.
General distribution.—British seas, N. Atlantic, Indian 

Ocean.

Genus Enhydrosoma, Boeck, 1872.
Enhydrosoma curvatum (B. & R.).

Rhizothrix curvata, Brady and Robertson, 1875. 
Enhydrosoma eurvatum, Brady, 1878.

Bough Swilly (4), 3 fathoms. Sandy bottom.
A littoral species, found up to a depth of about 35 fathoms 
General distribution.—British seas, &c.

Genus Dactylopus, Claus, 1863. 
Dactylopus flavus, Claus.

Dactylopus flavus, Claus, 1866.

Clew Bay (4).
Bottom form found up to a depth of 35 fathoms.
General distribution.—N. Atlantic, &c.

Dactylopus minutus, Claus.
Dactylopus minutus, Claus, 1863.

Westport Bay (4) , townet.
General distribution.—N. Atlantic.

Dactylopus Stromii (Baird).
Cyclops Stromii, Baird, 1837-

Nauplius Stromii, Philippi, 1843.
Canthocamptus Stromii, Baird, 1850.

Dactylopus cinctus, Claus, 1866.
Dactylopus Stromii, Brady, 1878.

Ventry Bay (4) ; Valentia (4) ; Killybegs (4) ; Clew Bay (4), 
dredged; Cleggan (8). townet; Roundstone Bay (5); Ba y 
gaily"Bay, Co. Antrim (6k dredged ; Larne (13), townet.

General distribution.—N. Atlantic.
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Dactylopus tisboid.es, Claus.

Dactylopus tisboides Claus, 1866.

? Dactylopus Pormani, Brady, 1872.

CLifden (4), brackish pools; Westport Bay (4), surface tow
net; Dundrum Bay, Co. Down (5), brackish pools; Round
stone Bay (5); Ballygally Bay, Co. Antrim (6), 4 fathoms; 
Larne (13), bottom townet and washings from Daminaria.

This is a common estuarine form.
General distribution.—British seas, N. Atlantic.

Dactylopus brevicornis, Claus.

Dactylopus brevicornis, Claus, 1866.

Larne Lough (13), bottom townet.
A bottom form obtained in dredged material up to a depth 

of 40 fathoms.
General distribution.—N. Atlantic.

Genus Thalestris, Claus, 1863.

Thalestris longimana, Claus.

Thalestris longimana, Claus, 1863.

Valentia (4), (18), surface townet; Killy begs (4), townet; 
Kenmare Bay (9), townet; Bantry Bay (9); Cleggan (8), tow
net; Newcastle, Co. Down (5); Ballygally Bay, Co. Antrim 
(6), 4 fathoms; Larne (13), bottom townet, and amongst 
Laminaria roots.

A very common and well-marked British form. Occurs prin
cipally in the littoral zone, but it is sometimes found in the 
open sea.

General distribution.—N. Atlantic, &c.

Thalestris Clausi, Norman.
Thalestris Clausi, Norman, 1868.

Parathalestris Clausi, B. & R., 1873.

Thalestris Clausi, Brady, 1878.

Clifden Bay (4); Westport Bay (4) ; Valentia (18) ; Cleggan 
(8); Newcastle, Co. Down (5) ; Roundstone Bay (5); Dun
drum Bay (5); Larne Lough (13).

A common British species. Occurs in the littoral zone and 
in the open sea.

General distribution.—-British seas, &c.
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Thalestris peltata (Boeck).
Anemophia peltata, Boeck, 1864.
Thalestris peltata, Brady, 1878.

Valentia (18).
Not a very common form.
General-distribution.—British seas, N. Atlantic.

Thalestris rufocincta, Norman.

Thalestris rufoemeta, Norman. 1878.

Clew Bay (4); Lough Swilly (4); Clifden Bay (4); Mulroy 
Lough (4), on fronds of algae ; Bertraghboy Bay (4), on fronds 
of algae; Ventry Bay (4), on fronds of algae; Cleggan (8), 
townet; oil Whitehead, Belfast Lough (6), 7-10 fathoms; 
Larne Lough (13), roots of Laminaria.

A common littoral species.
General distribution.—British seas, &c.

Thalestris helgolandica, Claus.

Thalestris helgolandica, Cl aus, 1863.

Clifden Bay (7); Cleggan (8), townet.
General distribution.—British seas, North Sea.

Thalestris harpactoides, Claus.

Thalestris harpactoides, Claus, 1863.

Killybegs (4), surface townet; Cleggan (8), townet.
General distribution.—British seas. North Sea.

Thalestris my sis, Claus.
Thalestris mysis, Claus, 1863.

Westport Bay (4), dredge and townet; Clifden Bay (4); 
Roundstone Bay (4); off Whitehead, Belfast Lough (6), 
10 fathoms ; Ballygally Bay, Co. Antrim (6), 4 fathoms ; Larne 
Lough (6), (13), roots of Laminaria.

A littoral species.
General distribution.—British seas, N. Atlantic, Mediter

ranean, Indian Ocean.

Thalestris hibernica, B. and R.
Thalestris hibernica, Brady and Robertson, 1873.

Westport Bay (4), (7), townet.
General distribution.—British seas.
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Thalestris Krohnii, Kroyer.
Thalestris Krohnii, Kroyer, 1845.

Thalestris serrulate, Brady, 1878.
Thalestris Krohnii, Sars, 1886.

Liarne Lough (13) surface townet.
Not a very common British species.
General distribution.—N. Atlantic.

Genus Westwoodia, Dana, 1855.
• Westwoodia nobilis (Baird).

Arpacticus nobilis, Baird, 1850.
Westwoodia nobilis, Claus, 1863.

Ventry Bay (4), (7), 14 fathoms; Mulroy Lough (4), (7), 14 
fathoms; Roundstone Bay (4), between tide marks; Larne 
Lough (13), surface townet.

A littoral species.
General distribution.—N. Atlantic.

Genus Ilyopsyllus, B. and R., 1873. 
Ilyopsyllus coriaceus, B. & R.

Ilyopsyllus coriaceus, Brady and Robertson, 1873.

Roundstone Bay (4), (7), “ In black mud and in the roots of 
weeds.”

General distribution.—British seas, Ac.

Genus Harpacticus, Milne-Edwards, 1838.
Harpacticus gracilis, Claus.

Harpacticus gracilis, Claus, 1863.

Galway Bay (4) ; Mayo (4); Mouth of the Shannon (4): 
Cleggan (8), townet; Dundrum Bay (5); Roundstone Bay (5) 

General distribution.—Littoral waters of N. Atlantic.

Harpacticus chelifer (Muller).
Cyclops chelifer, O. F. Muller, 1776. 
Nauplius chelifer, Philippi, 1843. 
Arpacticus chelifer, Baird. 1850. 
Harpacticus chelifer, Claus, 1863.
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This common species has been recorded by most workers at 
Irish Copepoda. It is a littoral species, and is sometimes 
found in enormous numbers amongst the weeds.

General distribution.—Atlantic, Indian Ocean.

Harpacticus fulvus, Fischer.
Harpacticus chelifer, Lilljeborg, 1853.

Harpacticus fulvus, Fischer, 1860.
Harpacticus curticornis, Boeck, 1864.
'I'igriopus Lilljeborgi, Norman. 1868.
Harpacticus crassicornis, B. & R., 1875.

Harpacticus fulvus, Brady, 1878.

Kinny Lough, Donegal (fresh water) (4); coasts of Galway 
(4); Great Isle of Aran (4); Mouth of the Shannon (9); 
Valentia (18).

General distribution.—British Isles, Baltic and North Sea 
coasts, Kerguelen Islands.

Harpacticus flexus, B. and R.
Harpacticus flexus, Brady and Robertson, 1873.

Harpacticus flexus, Brady, 1878.

Westport Bay (4), townet; Lough Swilly (4), dredged; 
Newcastle Co. Down (5).

General distribution.—British Isles, &c.

Genus Alteutha, Baird, 1845.

Alteutha interrupta (Goodsir).
Sterope interrupta, Goodsir, 1845.

Alteutha boprodes, Claus, 1863. 
AZteut/ia norvegica, Boeck, 1864.

Peltidium inte-rruptum, Brady, 1878.

Valentia (18), townet; Ballinskellig (12), bottom ; off White- 
head, Belfast Lough (6), 7-10 fathoms: Larne Lough ( 
townet and roots of laminaria ; Cleggan (8), townet.

General distribution.—W. Atlantic, &c.
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Alteutha depressa, Baird
Alteutha depressa, Baird, 1845.
Garillus oblongus, Good sir, 1845.
Peltidium purpureum, White, 1857.
Alteutha purpurocincta, Norman, 1868.
Peltidium depression, Brady, 1878.

? Alteutha purpurea, 1. C. Thompson, 189*2.

Clifden Bay (4); Mouth of the Shannon (9), townet; White- 
head, Belfast Lough (6), 7-10 fathoms; Larne Lough (13) 
roots of Laminaria ; Valentia (18), townet.

General distribution.—British seas, North Sea, &c.

Alteutha crenulata (Brady).
Peltidium crenulatum, Brady, 1878.

Boundstone Bay (4).
General distribution.—British seas, &c.

Genus Porcellidium, Claus, 1860.

Porcellidium viride (Philippi).
Thyone viridis, Philippi, 1840.

Porcellidium dentatum, Claus, I860.

Porcellidium viride, Brady, 1878.
Clifden Bay (4); Bertraghboy Bay (4); Valentia (18), (19).
General distribution.—Littoral waters of N. Atlantic.

Porcellidium fimbriatum, Claus.
Porcellidium fimbriatum, Claus, 1863.

Clifden Bay. (4); Bertraghboy Bay (4); Newcastle, Co. 
Down (5); Larne Lough (13), roots of Laminaria.

General distribution. Littoral waters of the N. Atlantic, 
Indian Ocean.

Porcellidium subrotundum, Norman.
Porcellidium subrotundv/m, Norman, 1868.

Clifden Bay (4); Bertraghboy Bay (4); Killeany Bay (9).
General distribution. Littoral waters of N. Atlantic.

Porcellidium tenuicauda, Claus.
General distribution.—Littoral waters of N. Atlantic.
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Clifden Bay (4) ; Bertraghboy Bay (4); Ventry Bay (4). 
Amongst the roots of Laminaria.

General distribution.—Littoral waters of N. Atlantic.

Genus Idya, Philippi, 1843.
Idya furcata (M.-E.).

Cyclopsina furcatus, M.-E., 1834.
Cyclops furcatus, Baird, 1837.
NaupUus jurcatus, Philippi, 1843. 
Canihocamptus furcatus, Baird, 1850. 
Tisbc furcata, Lilljeborg, 1853.
Tisbc cnsifera, Fischer, 1860.
Idya furcata, Boeck, 1864.

Killybegs (9); Valentia (18), townet; Newcastle (5); Dun- 
drum, Co. Down (5) ; C leggan (8), townet; Larne (13), townet 
and roots ol Laminaria.

This is a very common littoral species.
General distribution.—North Atlantic, Mediterranean, 

Indian Ocean.

Genus Scutellidium, Claus, 1866. 
Scutellidium fasciatum .Boeck). 

Porcellidium fasciatum, Boeck, 1864. 
Aspidiscus fascia tus, Norman, 1868. 
Scutellidium fasciatum, Brady, 1878.

Ventry Bay (4), Clifden Bay (4) ; Newcastle, Co. Down (5); 
Larne (lo), z^ostcia beds and roots of Laminaria

General distnbution.-luittoT^ waters of the N.‘ Atlantic. 

Scutellidium tisboides, Claus.
Scutellidium tisboides, Claus, 1866.

Clifden Bay (4) ; Houndstone Bay (4) ; Newcastle, Co. Down 
(5) ; Laine Lough (13), roots of Laminaria.

General distribution.—lAttoral waters of N. Atlantic.

Genus Zaus, Goodsir, 1845.
Zaus spinatus, Goodsir.

Zaus spinatus, Goodsir, 1845.
Ventry Bay (4), amongst sea weeds; Newcastle (5),
A littoral species.
General distribution.—British Isles, &c.
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Family CYCLOPIDAE.

Genus Cyclopina, Claus, 1863.

Cyclopina gracilis, Claus.

Cyclopina gracilis. Claus, 1863.

Lough Swilly (4), Zostera beds.
General distribution.—North Atlantic, &c.

Cyclopina littoralis, Brady.

Cyclopina littoralis, Brady, 1872.

Lough Swilly (4), 2 fathoms, (9), townet; Mulroy Lough 
(4), 16 fathoms, Killybegs (9), townet; Mouth of the Shannon 
(9), townet, Bantiy Bay (9), townet; Valentia (18) townet; 
Larne (13), townet.

General distribution.—North Atlantic,. &c.

Genus Thorellia, Boeck, 1864.

Thorellia brunnea, Boeck.

Thorellia brunnea, Boeck, 1864.

Cyclops nigricauda, Norman, 1868.

Cyclops pallidus (young), Norman, 1868.

Westport Bay (4) (7), townet; Clifden Bay (4) (7), fronds 
of Laminaria; Mulroy Lough (4) (7), weeds; Ventry Bay (7), 
townet; Kinsale Harbour (4).

This species is generally found amongst the weeds in littoral 
waters, but it also occurs in the open sea.

General distribution.—North Atlantic, Indian Ocean.

Genus Cyclops, Muller, 1776.

Cyclops aequoreus, Fischer.

Cyclops aequoreus, Fischer, 1860.

Clifden (4) (7), “in a pool near high-water mark”; Bel
fast (4); Dundrum, Co. Down (5), brackish pools.

This fresh water species is included for the reasons given ip 
the Introduction.

General distribution.—Europe (generally fresh water),
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Family ASCIDICOLIDAE.

Genus Notodelphys, Allman, 1847.

Notodelphys cerulea, Thorell.

Notodelphys cerulea, Thorell, 1859.

? Notodelphys tenera, Thorell. 1859.

Roundstone Bay (4). Between tide-marks.
This species is generally found parasitic in the branchial sac 

of Ascidia parallelogramma and Ascidia, venosa.
General distribution.—North Atlantic, &c.

Notodelphys Alima ni, Thorell.

? Notodelphys ascidicola, Allman, 1847.
- • r

Notodelphys Allmani, Thorell, 1859.

? Notodelphys elegans, Thorell, 1859.

? Notodelphys rufescens, Thorell, 1859.

Belfast Bay (4); Strangford Lough (4); Dublin Bay (4);
Killary Bay, Co. Galway (4); Bangor, Co. Down (4); Glan- 
dore Harbour, Co. Cork (4) ; all these were found in the 
branchial sac of Ascidia, communis. Belfast Lough (16), 
Larne Lough (13), both from branchial sac of Ascidia mentula, 
Off Whitehead (6), 7-10 fathoms.

General distribution.—North Atlantic, &c.

Genus Doropygus, Thorell, 1859.

Doropygus Normani, Brady.
Doropygus Normani, Brady, 1878.

Roundstone Bay (4), branchial sac of simple Ascidians, 
Larne Lough (13), from Ascidia mentula.

General distribution.—North Atlantic, Ceylon, &c.

Doropygus porcicauda, Brady.

Doropygus porcicauda, Brady, 1878.
Bertraghboy Bay (4), branchial sacs of Ascidia parallelo 

qr amnia, &c.
General distribution.—British seas, &c.
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Doropygus pulex, Thorell
Doropygus pulex, Thorell, 1859.

Canon Norman found specimens of a variety of this species 
in simple Ascidians from Roundstone Bay (4).

General distribution.—North America, Ceylon, Ac.

Genus Notopterophorus, Costa, 1852. 

Notopterophorus papilio, Hesse.

Notopterophorus papilio, Hesse, 1864.

Ballygally Bay (13). Branchial sac of Ascidia sp.
This species was obtained from several simple Ascidians in 

Ballygally Bay in such numbers as to mark it as a common 
species. Therefore it is surprising that such an apparently 
common form has not been recorded from Ireland before. 
This is probably due to the fact that comparatively little work 
has been done with regard to these Ascidian parasites in Ire
land. .

General distribution.—North Atlantic, Ac.

Genus Botachus, Thorell, 1859.

Botachus cylindratus, Thorell.

Botachus cylindratus, Thorell, 1859.

Larne Lough (13), from the branchial sac of Ascidia sp.
Like the preceding species, this species has not been 

recorded before from Ireland. It is probably a rare species.
General distribution.—North Atlantic.

Genus Enterocola, Van Beneden, 1861.

? Enterocola hibernica, T. and A. Scott, 1895.

Enterocola hibernica, T. and A. Scott, 1895.

Valentia (15), taken from an Ascidian.
With regard to this and the following species Messrs. T. 

and A. Scott were uncertain about the genus.
General distribution.—S. Ireland.

? Enterocola Beaumonti, T. and A. Scott.
Enterocola Beaumonti, T. and A. Scott, 1895.

Valentia (15), taken from an Ascidian.
General distribution.—S. Ireland.
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Family ASTEROCHERIDAE.
Genus Dermatomyzon, Claus, 1889. 
Dermatomyzon nigripes (B. and R.).

Cyclopicera nigripes. Brady and Robertson, 1875.
? Ascomyzon Thorelli, Sars, 1880.
Dermatomyzon elegans, Claus, 1889. 
Dermatomyzon nigripes, Giesbrecht, 1897.

Lough Swilly (4), 7 fathoms; off Whitehead (6), 7-10 
fathoms.

General
ranean.

distribution.—British Isles, Spitsbergen, Mediter-

Genus Asterocheres, Boeck, 1859. 
Asterocheres Lilljeborgi, Boeck. 
Asterocheres Lilljeborgi, Boeck, 1859.
x\. rtrotrogus Lilljeborgi, Brady, 1898.

Westport Bay (4), “ on a sponge.”
General distribution.— British seas. Mediterranean.

Asterocheres Boecki (Brady). 
xLrtrotrog us Boecki, Brady, 1878. 
Asterocheres Boecki, Giesbrecht, 1899.

Westport Bay (4), townet; Roundstone Bay (4) townet; oil 
S.W. Ireland (2) townet, 75 fathoms; oil’ Whitehead, Belfast 
Bough (6), 7-10 fathoms; Larne Lough (G), 2 fathoms.

This species is generally found at the bottom, and has been 
taken in fairly deep water. It has been described by7 Thorell 
as being a common parasite in the branchial chamber of 
4scidia parallelogramma.

General distribution.—British seas, Mediterranean.

Asterocheres echinicola (Norman).
Ascomyzon echinicola, Norman, 1868.
Cyclopicera lata, Brady, 1872.
Cyclopicera echinicola, Giesbrecht, 1895.
Asterocheres echinicola, Giesbrecht, 1897.

Lough Swilly (4), 8 fathoms, sandy bottom. 
A bottom form generally found in the littoral zone. 
General distribution.—British Isles, Mediterranean.
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Genus Acontiophorus, Brady, 1878.

Acontiophorus scutatus (B. and R.).

Solenostoma scutatum, B. & R-, 1873.

Acontiophorus scutatus, Brady, 1880.
Roundstone Bay (4), surface net; Westport Bay (4), townet; 

Clifden Bay "(4), roots of Laminaria; Whitehead, Belfast 
Lough (6), 7-10 fathoms; Larne Lough (13), roots of Lami
naria.

General distribution. — British Isles, Mediterranean, 
Madeira, New Zealand.

Genus Bradypontius, Giesbrecht, 1895.

Bradypontius magniceps (Brady).

Artrotrogus magniceps, Brady, 1878.

Artrotrogus orbicularis, B. & R. (not Boeck), 1875.

Artrotrogus Normani, Canu., 1891 (not Brady).

Bradypontius magniceps, Giesbr., 1895.

Larne Lough (6) (13), 2-4 fathoms.
General distribution.—British Isles, Mediterranean.

Family LIGHOMOLGIDAE.

Genus Lichomolgus, Thorell, 1859.

Lichomolgus furcillatus, Thorell.

Lichomolgus furcillatus, Thorell, 1859.

Roundstone Bay (4), townet; Westport Bay (4), townet; 
Lough Swilly (4), 7-8 fathoms ; Mulroy Lough (4), 10 fathoms.

This is a littoral species, and is often found in the branchia' 
sacs of simple Ascidians.

General distribution.—North Atlantic, &c.

Lichomolgus fucicolus (Brady).
Macrocheiron fucicolum, Brady, 1872.

Lichomolgus fucicolus, B. & R., 1873.
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Clifden Bay (4) ; Roundstone Bay (4) ; Westport Bay (4), 
amongst weeds; Lough Swilly (4), 8 fathoms, sandy bottom; 
Newcastle, Co. .Down (5), 5 fathoms, sandy bottom; Round
stone Bay (5), townet.

This is a littoral species, and so far as I can ascertain it is 
never found in simple Ascidians.

General distribution.—British seas, Ac.

Lichomolgus forficula, Thorell.

Lichomolgus forficula, Thorell, 1859.

Mulroy Lough (4), 10 fathoms; Larne Lough (13), bran
chial sac of Ascidia sp. ; Ballygally Bay, Co. Antrim (13) 
branchial sac of simple Ascidians.

This form is sometimes found free in the Laminaria zone. 
It is often found in simple Ascidians.

General distribution.— North Atlantic, &c.

Genus Pseudanthessius, Claus, 1889.

Pseudanthessius liber (B. and R.).

Lichomolgus liber, Brady and Robertson, 1875.

Pseudanthessius liber, T. Scott 1894.

Lough Swilly (4), 7-8 fathoms, sandy bottom.
This species frequents the bottom up to a depth of about 

30 fathoms. It is never found in the branchial sacs of 
Ascidium.

General distribution.~Sorih Atlantic, Indian Ocean.

Incerte sedis.

Genus Lomanoticola, T. and A. Scott, 1895. 

Lomanoticola insolens, T. and A. Scott.

Lomanoticola insolens, T. and A. Scott, 1895.

Valentia 15 Parasitic on a nudibranch, Lomanotus Genet, 
at a depth of 8 fathoms.

General distribution.—S. Ireland
[ 163 ]
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ii.—FISH PARASITES.

Family GAL1GIDAE.

Genus Caligus, Muller, 1785.

Caligus centrodonti, Baird.
Caligus centrodonti, Baird, 1850.

Dublin (1), on Pagellus centrodontu*.
Distribution.—British seas.

Caligus curtus, Muller
(Jadigus curtus, Muller, 1785.

Caligns Mulleri, Leach, 1816.

C. bicuspidatus, Nordm., 1832.

G. elegans ?, Van Beneden, 1851.

G. americanus, Dana, 1838.
C. diaphamis, Baird, 1840.

N. of Ireland (16), various fishes ; Belfast Lough (1); Lougb 
Neagh (fresh water) (1), on the pollan.

Hosts.—Gadidae, Trigla sp., Rhombus maximus, Mugil sp.

Caligus minimus, Otto.
G. minimus, Otto, 1828.
G. minatus, M.-E., 1840.

Belfast (16).
Host.—Gills of Labrax lupus.
General distribution.—European seas.

Caligus rapax, M.-E.
Caligus rapax, M.-E., 1840.

C. elongatus, Nordm., 1832.
G. leptochilus, Leuckart.

Bantry Bay (9), townet; Valentia (18) (19), townet; Bel
fast Lough (1); ? Lough Neagh (16), on trout and pollan; 
Cleggan (8). townet; Larne Lough (13), townet; also para’ 
sitic on Cyclopterus lumpus and Pleuronectes platessa.

This species is very often obtained in the townet.
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Hosts.—Gadidae, Trig la sp., Pleuronectidae, Zeus Jaber, 
Salmonidae, Cyclopterus lumpus, &c.

Caligus diaphanus, Nordmann.
O', diaphanus, Nordm., 1632.

,, Basset-Smith, 1896.

Belfast (16).
Hosts.—Gills of Trigla spp., Pleuronectidae.
General distribution.—British seas.

[ ? Caligus scombri, J. V. Thompson.]

S. of Ireland (16).
The identity of this species is very uncertain, as Thompson 

(16) gives no description. Basset-Smith’s species, C. scom- 
beri, is dated 1896, and is probably quite a distinct species.

Genus Lepeophtheirus, Nordm., 1832. 

Lepeophtheirus Thompson!, Baird.
Lepeophtheirus Thompsoni, Baird, 1850.
L. gracilis, Van Beneden, 1851.

N. of Ireland (1).
Host.—Gills of Rhombus maximus. 
Dis tri bud i on.—B r itish s e as.

Lepeophtheirus obscurus, Baird.
Lepeophtheirus obscurus, Baird, 1850.

(Caligus') obscurus, Basset-Smith, 1896.

Belfast Bay (1), on brill.
Host.—Rhombus laevis.
Distribution.—British seas.

Lepeophtheirus pectoralis (Muller)-

Lernaea pectoralis, Muller, 1776.
Lepeophtheirus pectoralis, Nordm., 1832.
Caligus pectoralis, Kr., 1838.

Belfast (16), on Pleuronectidae, mackerel, conger.
Hosts.—Pleuronectidae, mackerel, conger, Callionymus 

lyra.
General distribution.—European seas.
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Lepeophtheii’us Nordmanni, M.-E.
Lepeophtheirus N ordmanni, M.-E., 1840.
Caligus Nordmanni, Thompson, 1847.

Antrim coast (16), on sunfish.
Host.—Orthagoriscus mola.

Lepeophtheirus sturionis, Kroyer.
Lepeophtheirus sturionis, Kroyer, 1837. 

Caligus sturionis, Thompson, 1856.

Belfast (16), on Trigla hirundo
Hosts.—Trigla spp. Acipenser slur io.

Lepeophtheirus Stromii (Baird).
Caligus Stromii, J&niA, 1836 (?).
Lepeophtheirus Stromii, Baird, 1847.
Laxe lusis, Kjobenh.

? Caligus vesper, M.-K, 1840.
C. salmonis, Stp. and Diitk, 1861.

Dundrum Bay (16); Cushendall, Co. Antrim (16), on 
salmon ; Donaghadee (1).

Hosts.—Salmonidae.

Genus Demoleus, Heller. 
Demoleus paradoxus (Otto).

Caligus paradoxus, Otto, 18*28.
? 0. productus, Muller, 1785.
? Nogagus grandis, Heller, 1865.

Demoleus paradoxus, Basset-Smith, 1899.

N. of Ireland (16); Belfast Bay (16).
Host.—Dog-fish.
General distribution.—Mediterranean, British seas.

Genus Trehius, Kroyer, 1838.
Trebius caudatus, Kroyer.
Trebius caudatus, Kr., 1838.
? Tr. spinifrons, M.-E’, 1840.

Belfast Lough (16), attached to Raia batis.
Hosts.—Raia spp., Galeus vulgaris, etc.
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Genus Cecrops, Leach, 1816.

Cecrops Latreillei, Leach.

Cecrops Latreillei, Leach. 1816.

S. of Ireland (16); Dublin (16) (I); Antrim Coast (16): 
Kinsale (1).

Host.—Orthagoriscus mola.
Distribution. —British seas. Mediterranean.

Family DICHELESTIIDAE.

Genus Dichelestium, Henn., 1804.

Dichelestium sturionis, Herm.
Dichelestium sturionis, Herm., 1804.
Dichelestion sturionis. Thompson, 1856.

S. of Ireland (16).
Host.—Gills of Acipenser sturio.

Family LERNAEIDAE.

Genus Lernaeenicus, Les.

Lernaeenicus encrasicoli (Turton).
Lernaea encrasicola, Turton, 1807.

Lernaeonenta encrasicoli, Baird, 1850.

Lernaeonicus encrasicoli. Olsson, 1869.
Youghal (1), on the sprat.
Hosts.—Engraulis encrasicolus and Clupea spratta.

Lernaeenicus sprattae (Sowerby).
Lernaea sprabta, Sowerby, 1806.
Lernaea cyclophora, Blainv., 1822.
Lernaeocera surrivensis, Blainv., 1823.
Lernaea ocularis, Cuvier, 1830.

Foroculum spratti, Thompson.
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Lernaeonema rnonillaris, M.-E., 1840.

Lernaeonema spratta, Baird, 1850.
Lernaeonema bavidi, Salter, 1850.

Youghal (16).
Host.—Clupea spratta.
General distribution.—Europe.

Genus Lernaea, Linn., 1767.

Lernaea bran chi alis, Linn.
Lernaea branchialis, Linn., 1767.

Lernaea gadina, Muller.

Lemaeocera branchialis, Blainv., 1823.

Lernaeocera sigmordea, Stp. & Liitk., 1861.
Belfast Bay (16) (1), on gills of cod; Dublin (1). 
Flosts.—Gills of Gadidae.
General distribution.—North temperate region.

Family CHON DR AC A N TH I DAE.

Genus Chondracanthus, De la Roche, 1811.

Chondracanthus lophii, Johnstone.

Chondracanthus lophii, Johnstone, 1836.

Ch. gibbosus, Thompson, 1856.
Lerncntoma lophii, Baird, 1850.

Belfast Bay (16) on angler fish ; Dublin (16) on angler. 
Host.—Gills of Lophius piscatorius.

Chondracanthus cornutus, (Muller).
Lernaea cornuta, Muller, 1776.

Anops cornuta, Oken, 1815.
Entomoda cornuta, Lamarck, 1818. 

Lernentoma cornuta, Blainv., 1823. 
Chondracanthus cornutus, Cuvier, 1830.

Dublin (16) (1), gills of the sole.
Hosts.—Gills of Pleuronectidae.

[ 168 ]



in. ’04, 29

Family LEliN/IEOPODIDAE.

Genus Lernaeopoda, Kroyer.

Lernaeopoda galei, Kroyer.
Lent, galei, Kr., 1837.

Lem. musteli, Thompson, 1889.

Belfast < 1G> (D: off Valentia (111 on ventral fin of Galeus 
vulgaris.

Hosts.—Fins of Mustelus vulgaris, M. antarctwus, bqualus 
acanthus, Scy Ilium canicula.

Lernaeopoda salmonea, Linn.

Lernaeopoda salmonea, Linn, 1761.

Pediculus salmonis, Gisler, 1751.
Lernaeopoda cyprinacea, Hermann, 1783.
Entomoda salmonea, Lamarck, 1818.
Lernaeopoda salmonea, Blainv., 1823.

Lernaeopoda carpionis, Kr., 1837.
Basanistes salmonea, M.-E., 1840.

N. of Ireland (16).
Hosts.— Salmonidae.

Lernaeopoda bidiscalis, Kane.
Lernaeopoda bidiscalis, Kane, 1890.

Off Valentia (1 L), “ on Claspers of Galeus vulgaris.”

Genus Anchor ella, Cuvier.
Anchorella uncinata (Muller).

Lernaea uncinata, Muller, 1776.

Schisburus uncinatus, Oken, 1815.
Clavella uncinata, Oken, 1815.
Lernaeomyzon uncinata, Blville., 1823.
Anchorella uncinata, Nordm., 1832.

Larne (16) ; Holy wood (16) ; Dublin (16).
Hosts.—Gills and mouth of the Gadidae.
General distribution.—British seas, North Sea.
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Anchorella emarginata, Kroyer.

Anchorella emarginata, Kr., 1837.

rugosa, Kr., 1837.
Larne (1), mouth of Gadus sp.
Hosts.—Gills of Alosa finta, Ana.i'rhicjiiis ta/)u,s, Gadus sp. 
General distribution.—Europe.
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Appendix. No. 1\'.

THE MARINE FAUNA OF THE COAST OF 
IRELAND.

PART A7!.1

PYCNOGONIDA.
BY

Professor George H. Carpenter, B.Sc., M.R.I.A.,
ROYAL COLLEGE OF SCIENCE, DUBLIN.

Plates I. to III.

marine invertebrates made during the last
* auspices of the Fisheries Branch of the 

Most ol^ the pycnogons enumerated in the present 

g in the Irish Sea and St. George’s 

slope. The specimens now recorded from the shores, harbours,

The collections of 
few years under th 
Department contain many specimens of Pycnogonida or “Sea
spiders. Most oi the pycnogons enumerated in the present 
paper were dredged in the harbours of Ballynakill and Botin. A 
few weie obtained by dredging in the Irish Sea and St. George’s 
Channel, and some from the deeper waters of the North Atlantic 
slope. The specimens now recorded from the shores, harbours, 
and shallow waters of our eastern and western coasts add to our 
previous Knowledge oi the distribution of these curious animate 
in the lush area (see Carpenter, 1893). But, as might have 
been anticipated, it is among the specimens from the deeper 
Atlantic waters that we find the most interesting results. A 

towne-t on trawl, at a depth of 382 fathoms 
77 miles M.N.W of Achill Head, brought up three species of 

/ll°7W7U \n Finnic waters:—a northern 
. eptochelex, Bars ; the hitherto undiscovered male 

(ex i -i mg icinaikable structural features) of a blind northern 
nop oc ac y us A. typhlops, Sars ; and a new species of 

Fallen opsis, a genus not before recorded from the British and 
Irish area, most of its species being southern in their distribu
tion. Also, from a station 50 miles W.N.W. of the Tearaght, the 
townet on dredge captured, at a depth of 306 fathoms, an adult 
egg-bean ng-male of a handsome undescribed species of Anoplo- 
dactylus. It is noteworthy that this method of collecting delicate 
bottom-organisms by townet has succeeded admirably with the 
Pycnogons as with the Schizopods and the Cumacea.

1 This series has hitherto been entitled “ The Marine Fauna of the West Coast 
oi Ireland. . bince its inception, facilities for work on the East Coast have been 
materially increased, and henceforth it will be convenient to deal with the fauna 
under the general groups without geographical subdivision.

Fisheries, Ireland, Sci. Invest., 1904, IV., [Published, November, 
X9051*
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Family NYMPHONIDAE. 
Nymphon gracile, Leach.

$ Nymphon gracile, Leach.1 Zool. Mi sc., vol. i., 1814, p. 45.

1 This synonymy, the result of aBritish Museum, has been kindly commurJeL i VU1Uat/°n V type3 ln the
A.M. Norman, F.R.S. °mmunicated to me (m lat.) by the Rev. Canon

? N. femoratum, Leach. Ib. l.c., pl. xix., fig. 2.
N. gallicum, Hoek. Arch. Zool. Exp. cf Gen., vol. ix., 1881, 

pp. 501-3, pl. xxiii., figs. 6-9.
Nec N. gracile, Hoek and Sars.

Localities—
Ballynakill Harbour: Oft’ Coastguard Bay, 3-4 this., 1 

male with eggs, 8th April, 1903 ; 1 male, 3 females, 
3 young, 2nd April, 1903.

Coastguard Deep, 6-8 fms„ 1 immature, 29th Sep
tember, 1902,

Bofin : 1 young specimen, 7th August, 1899.
This well-known species is evidently widely distributed around 

our coasts, and it occurs on the French shore of the Channel. As 
it is not mentioned by Sars in his great work (1891), it may be 
presumed to belong to the southern faunistic group.

Nymphon rubrum, Hodge.
Nyrnphon rubrn/m, Hodge. Nat, Hist. Trans., Northum

berland and Durham, 1862-4, p. 41, pl. x., fig. 1.
N. rubrwm,, G. O. Sars. Pycnogonidea of Norwegian N. 

Atlantic Expedition, p. 58, pl. v., fig. 2.
Localities—

Off Rockabill, Irish Sea, in mosquito net, 1 female, 30th 
January, 1902.

Ihis form, known only from British and Norwegian waters, 
as occurred at several localities on the east coast of Ireland, but 

has not as yet been noticed on the west.

Nymphon leptocheles, G. O. Sars,
Nympkon leptocheles G. O, Sars, Pycnogonidea of Nor- 

^■egian N. Atlantic Expedition, pp. 7880, pl. viii.

Locality—
77 miles W.N.W. of Achill Head, 382 fins. In townet on 

lawl, 24th August, 1901, 1 female and 1 young 
specimen.

th/noast of Connauth? ■han,?Jsome Nymphon in deep water off 
V V Hdt nnrfhmgreat faunistic interest, as it is a 
distinctly northern species, hitherto unknown in British or Irish 

L 172 ]



IV. ’04, 3

waters. According to Sars it occurs along the west coast of 
Norway, at depths of from 50 to 100 fathoms, and between 
Finmark and Baren Island, at 191 fathoms. Norman (1894) 
also records it from the Norwegian coast, and states that the 
“ Porcupine” dredged it in 59° 34' N. lat. in 542 fms. Meinert 
(1899) records the species as taken by the “ Ingolf” expedition 
officeland and in the Davis’ Strait, at depths varying from 362 
to 600 fathoms.

Chaetonymphon hirtum (Fabr.).

Nymphun hirtu/ru, Fabr. Entom. Syst. iv., p. 417.
Nymphon spiiiusum, Goodsir. Ecli/nb. New Phil. Jowrn., 

vol. xxxii., p. 139, pl. iii., tig. 3.
ChaetonyTHphon hirtv/m, G. O. Sars. Pycnogonidea of 

Norwegian N. Atlantic Expedition, pp. 161-3, pl. xi., 
tig. 1.

Localities—
Irish Sea : Off |<ish Bank, !

1902, immature. 
Lambay Deep, 12th February, 1902, immature.

Ihis is another northern species already recorded from the east 
but not so far from the west, coast of Ireland. According to 

(1894) it has an extensive range around the British 
shores of the North Sea. I am in agreement with Norman in 
regai( ing oodsirs spinosum as probably referable to C. hirtum. 

of Sars., which Meinert (1899) and Mohw* 
(1J01) identify with the widespread arctic pyenogon C. hirtipes

Family PALLEN1DAE.

Pallene brevirostris, Johnston,
Pallene bi evirostris, Johnston. JlZctc/. of Zool. and Pot., vol. i. 

p. 380, pl. xii., pp. 7_8.
P. brevirostris, G. O. Sars. Pycnogonidea of Norwegian N. 

Atlantic Expedition, pp. 32—6, pl. iii-, fig. 1-
Localities—

Ballynakill Harbour : Coastguard Deep, 6-8 fathoms, 1 
female, 17th June, 1902; 1 immature male, 29th 
September, 1902; 1 male, 23rd October, 1902.

Off Dublin Bay : 1 mile outside Burford Bank, 14 fms., 
in mosquito net on trawl, 2 females, 18th May, 1903.

This is a common, widespread, and well-known species on the 
shores of the North Atlantic and adjoining seas.
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Pallenopsis Holti, sp. nov.
Plate I., figs. 1-6.

Locality—
77 miles W.N.W. of Achill Head, 382 fms., in townet on 

trawl, 24th August, 1901.—(One female.
Length (including proboscis and abdomen), 5 mm. Length of 

leg, 15 mm.
Female. Body rather stout, smooth ; chelifori distinctly four- 

segmented,1 the two basal segments equal to one another 
(figs. 1, 2, 3). Proboscis sub-cylindrical, somewhat swollen 
centrally, longer than head. False leg (female) shorter than 
proboscis, the fourth segment longer and stouter than the second 
or fifth : the five terminal segments distinctly smaller than the 
others, the seventh and eighth sub-equal, shorter than the sixth, 
but longer than the ninth and tenth, which are also sub-equal in 
length, though the ninth is markedly swollen distally (figs. 2, 4). 
Walking legs elongate, rather sparsely covered with hairs and 
bristles; second coxal segment three times as long as the first or 
third; lengths of femur and tibial segments as 4: 35 : 4‘5; 
tarsus with several strong spines; propodus with three large and 
five smaller spines beneath ; auxiliary claws slender and only 
one-third length of principal claw (fig. 6). Eye eminence bluntly 
conical (fig. 2), with the eyes undergoing degeneration, the lenses 
being indistinct and the pigmentation poor. Abdomen slender 
and fusiform.

1 The “hand and movable finger ’ of a pycnogon’s cheliforus are clearly modified 
segments of the appendage, and should be described as such.

The form of the oculiferous tubercle and of the proboscis 
separate this from any described species of Pallenopsis known to 
me. Most of the animals belonging to this genus are from the 
southern hemisphere, but Wilson (1881) described two species 
from the American part of the North Atlantic, and Weinert 
(.1899), has lately described a remarkable species—P. plnmipes 
from the eastern North Atlantic, 61° 32' N. lat., 13° 40' W. long., 
at a depth of 950 fms.

Anoplodactylus oculatus, sp. nov.
Plate II,, figs, 7-11.

Locality—
50 miles W.N.W. of learaght. 306 fms., townet on dredge, 

7th August, 1903.—1 male with eggs.
Length (including proboscis), 4.5 mm. Length of leg, 11 mm 
r a r i i° s eri<-l®L rather rugose, each lateral process with 

a ew ee e spines. Eye-eminence very pointed and prominent, 
directed forwards; proboscis more than half as long as body, 
markedly swo en m the middle ; abdomen vertical and conical 
(figs. 7, 8). C e i oi us with basal segment (scape) elongate, clavate 
and bearing stiong spines, hand powerful, two-thirds length of 
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scanc (fig. 8)- False leg springing from base of foremost lateral 
process ; third segment the longest, twice as long as the second, 
and swollen near the base ; fourth segment slightly longer than 
the fifth which bears numerous bristles, and near its base a 
stron" hooked spine ; sixth segment short and rounded, with 
several bristles, and a small blunt claw at its tip (tigs. 8, 9). 
Walking legs slender and rather hairy, second coxal segment 
with a conical, terminal process, more than thrice the length of 
the first or third ; femur, with a conical terminal process’and five 
conspicuous cup-shaped openings for ducts of cement glands 
(fi^s. 7, 10)’ l°l)«er ^ian either the tibial segments, which are 
equal to each other; propodus rather stout, with very minute 
auxiliary cla ws ; arrangement of spines as usual .in this genus 
(fig. 11).

This species is allied to our well-known A. yjeiiohtZus (Kroyer), 
but its large size and the excessively elongate and pointed eye
eminence distinguish it at a glance.

Anoplodactylus typhlops, G. O. Sars.
Plate III., figs. 12-19.

Anoplodactylus typhlops, G. O. Sars. Pycnogonidea of Nor
wegian N. Atlantic Expedition, pp. 29-31., pl. ii., fig. 3

Locality—
77 miles W.N.W. of Achill Head, 382 fms., in townet or 

trawl, 24th August, 1901—One male with eggs.
This remarkable specimen agrees in size and structure so 

closely with Sars’ A. typhlops that 1 have no hesitation in con
sidering it to be the hitherto unknown male of that species. The 
only features in which a difference can be noted is that the colour 
of this specimen is green (Sars’ female type is stated to be white), 
and that there is a slight prominence marking the position of the 
ey eminence, and even indications of the remains of lenses (figs. 
17e18). (In Sars’ type the eyes are said to have vanished com
pletely).

The false legs (present in the male only in this genus) are as 
long as the body ; the third segment is by far the longest (nearly 
twice as long as the second) and swollen near the base; on this 
segment the eggs are carried in a pear-shaped mass; the fourth 
segment is slightly longer than the fifth and sixth together; the 
appendage carries only simple slender bristles (figs. 12-13).

A most remarkable structural feature of this pycnogon is the 
insertion of the false legs midway along the lateral processes that 
carry the foremost walking legs (figs. 12, 13, 15). Tn most 
species of the genus (e.y., A. petiolatus, Kr.), the false leg arises 
between the base of the proboscis and the base of the lateral 
process; in others, as A. ocidatiLs just described, and A. gestiens 
(Ortmann 1890), the false leg springs from the base of the lateral 
process; in the present species it has apparently migrated along 
the process.

Hitherto A. typhlops has been found only off the Tsoiwegian 
coast south of the Trondjhem Fiord at a depth of 100 fms.
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AnopIodactylus petiolatus (Kroyer).
Phoxichilidiuwb petiolaturn, Kroyer. Nat. Tidsskr. (2). Vol. i., 

p. 123.
Anoplodactylus petiolatus, G. O. Sars. Pycnogonidea of 

Norwegian N. Atlantic Expedition, pp. 25-29, pl. ii., fig. 2.
Localities—

Ballynakill Harbour: Barnaderg Bay, A fin., I male, 29th 
July, 1901.

Off Coastguard Bay, 3-4 fins., 2 males with eggs, 8th 
April, 1903; 1 male and 1 female, 12th July, 
1902 ; 1 female, 2nd April, 1903.

Coastguard Deep, 6-8 fins., numerous males and 
females, 29th September, 1902 ; 5 females, 23rd 
October, 1902.

Bofin : 1 larva, 7th August, 1900.
4 miles S.S.E. of Beetle Head, 14£ fms, 1 young speci

men, 1st August. 1901.
1 mile S.S.W. of Carlingford Bar, 12-15 fins., in townet on 

trawl, 1 male with eggs and 2 females, 28th October, 
1902.

This exceedingly common species is well-known around our 
coasts, and ranges from Norway to the Mediterranean.

Anoplodactylus pygmaeus (Hodge.)
Pallene pyennaea, Hodge. A 7m, Maa. Nat. Hist. (3), vol. v. 

p 116, pl. xiii., figs. 16, 17.
Localities—

Ballynakill Harbour: Fahy Bay, 1 fin., 1 female, 27th 
October, 1901.

Coastguard Deep, 6-8 fms., 1 male and 1 young, 17th 
June, 1902.

This form is also widespread on our coasts. It is doubtfully 
distinct from the preceding, but I have not followed Sars and 
others in uniting the two, as adults can be readily distinguished 
which show the shortened form of trunk and neck characterizing 
the animal as described by Hodge.

Family AMM0THE1DAE
Ammothea echinata (Hodge).

Achelia echinata, Hodge. Ann. and May. Nat. Hist., vol. 
xiii., 1864, p. 115, pl. xii., figs. 7 10.

Antmothea echinata, G. O. Sars. Pycnogonidea of Nor
wegian N. Atlantic Expedition, pp. 120-4, pl. xiii., 
fig. 1.

Localities—
Ballynakill Harbour: Off Coastguard Bay, 3-4 fms., 1 

female, IGtli December, 1901 ; 2 males and 2 females, 
2nd April, 1903 ; 3 males with eggs, and 2 females, 
8th April, 1903.
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Coastguard Deep, 6-8 fms., 2 females, 23rd October, 
1902.

iSorth Entrance, /-8fms., 1 male with eggs, 24th June, 
1901. oo ’

Ihis is a widespiead and common pycnogon, rano,in°> from the 
southern coasts of Norway to the Mediterranean. ° °

Family PH0X1CHIL1DAE.
Phoxichihis laevis, Grube.

Phoxichilas laevis, Grube. Abkandl. der Scldes. Gesellsch. 
/. vaterl. Caltur, 1869-72, p. 75.

P. spiiiosus, Says. Pycnogonidea of Norwegian N. Atlantic 
Expedition, pp. 15-20, pl. i., fig. 3.

Localities—
Ballynakill Harbour: Off Coastguard Bay, 3-4 fms. 

many immature, 12th July, 1902.
Coastguard Deep, G-8 fins., 1 young, 17th June. 1902.

Bohn: Young specimens, 26th and 27th June, 1900; 2 
females, 1st July, 1900 ; 1 male, 1 female, and 1 
y oung, 25th September, 1900 ; 1 male, 18th 
August, 1900.

Off Dungarvan : 1 female, 18th March, 1904.
I have previously (1893) given reasons for separating this form, 

which is common all around our coast, from the larger and scarcer 
form which I regard as the true P. spinosus, Montagu.

Family PYCNOGONIDAE. 
Pycnogonum littorale (Stroem).

Phalangiwni littorale, Stroem. Physisk og oeconomisk 
Besknvelse (1762), p. 209, pl. i., fig. 17.

Pycnotfoiwm littorale, Sars. Pycnogonidea of Norwegian 
in. Atlantic Expedition, pp. 7-12, pl. i,, fio-. 1.

Localities— ’’
o0 miles W.N.W. of Cleggan Head, 120 fms.: 4 males (2 

with eggs) and 2 females, 13th July, 1903; in tow
net on trawl, 4 females, 17th August, 1903; 1 

m -i and 1 y°ung, 12th September, 1901.
uO miles N.W. by N. of Cleggan Head: 1 male with eggs, 

.. 1 female, and 1 immature female, 13th Sept., 1901.
-7 miles W. by N. of Bray Head, Valentia Island, 100 

ims.: 1 male with eggs, and 1 female, 24th March, 
-1 J 0 4.

7 milesW. of Skelligs, off Co. Kerry: 1 female, 5th February, 
1904.

This, perhaps the best known of all members of the order,. has 
an immense geographical and bathymetric range in the North 
Atlantic.

All the specimens enumerated in this paper have been deposited 
in the Dublin Museum of Science and Art.

[ 177 ]
N



IV. ’04, 8

REFERENCES.

1893. G. H. Carpenter.—On some Pycnogonida from the Irish Coasts
Sei. Proc. R. Dublin Sue., vol. viii., pp. 195- 
205, pl. xii.

1899. F. Meinert.—The Danish “Ingolf” Expedition, vol. iii., Pt. 1, 
Pycnogonida. Copenhagen.

1901. K. Mobins.—ArktischeundSubarktische I’antopoden, in Schaudinn’s 
“Fauna Arctica,” Berlin.

1894. A. M. Norman.—A month on the Trondjhein Fiord. Ann. Mag.
Nat. Hist. (6), vol. xiii., 1894, pp. 151-4.

1890. A. Ortmann.—Bericht liber die von Herm Dr. Dbderlein in Japan
gesammelten Pycnogoniden. Zool. Jahrb. 
(Syst. u. Geoy.), vol. v., 1890, p. 157-168, 
pl. xxiv.

1891. G. O. Sars. — Lhe Norwegian North Atlantic Expedition. Pycno
gonidea. Christiania, 1891.

1881. E. B. Wilson.—Report on the “Blake” Pycnogonida. Bull. Mils. 
Comp. Zool. Harvard, vol. viii., pp. 239-256 
pls. i-v.

Plate I.

Pallenopsis Holti.—Fig. 1. Dorsal view x 10.
Fig. 2. Side view of head and proboscis x 20.
Fig. 3. Hand of cheliforus x 55.
Fig. 4. False leg x 80.
Fig. 5. Coxal segments and base of femur of first leg. 

X 27.
Fig. 6. Walking leg: end of second tibial segments, 

with tarsus and propodus x 55.

Plate II.

Anoplodactylus oculatus.—Fig. 7. Dorsal view x 10. 
, Fig. 8. Side view x 20.

Fig. 9. False leg (end of third and three ter
minal segments) x 8°.

Fig. 10. Cement glands and ducts on femur 
of walking leg x 160.

Fig. 11. Walking leg : end of second tibial seg
ment, with tarsus and propodus 
x 55.

Plate III.
Anoplodactylus typhlops Fig. 12. Dorsal view x 10.

Fig. 13. False leg, springing from foremost 
lateral process x 40.

Fig. 14. Side view of hind trunk-segment 
abdomen, and coxal segments of 
walking leg x 20.

Fig. 15. Ventral view of head, cheliforus, and 
proboscis x 40.

Fig. 16. Hand of cheliforus X 40.
Fig. 17. Side view of head and proboscis X 20. 
Fig. 18. Oblique view of forehead, showing 

vestigial eye-eminence x 20. .
Fig. 19. Walking leg : end of second tibial seg

ment, with tarsus and propodus 
X 55.
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Appendix, No. V.

SCHIZOPODOUS CRUSTACEA FROM THE NORTH
EAST ATLANTIC SLOPE.

SUPPLEMENT.

BY

E. W. L. Holt and W. M. Tattersall, B.Sc.

Plates I. to V.

The present note contains diagnoses and figures of several 
species which were provisionally described in Appendix, No. 
IV., of the Report for 1902-3,* and we have included addi
tional records in order to complete the list, in essentials, for 
the period ending in September, 1905. The localities are 
denoted by magnetic bearings, except in a few instances, 
where latitude and longitude are mentioned.

Certain forms, though we have but little to add to previous 
records of capture, require mention on account of the dis
coveries of our friend, Dr. FI. J. Hansen, of Copenhagen, to 
whom we desire to express our thanks for the most generous 
help. In his recent papers, which are referred to later under 
their several titles, it is shown that the Euphausian which, 
following Sars, we have previously recorded as Euphausia 
pellucida is only one of several species hitherto grouped under 
that name, and is more properly known as E. Mulleri, Claus 
(=T. bidentata, Sars). It follows that the account which we 
gave of the geographical distribution requires revision to make 
it applicable to the restricted species. The same applies to 
the forms known since the publication of Sars’ Challenger 
monograph as Eucopia australis, and one is tempted to con
jecture that as the opportunities of exact knowledge of oceanic 
animals increase, so will the list of truly cosmopolitan species 
be found to decrease.

Dr. Do Bianco’s papers on the results of the cruises of the 
Puritan and Maia, which we had previously overlooked, 
afford us an opportunity of materially adding to the

*4nn. Hep. Fisheries, Ireland, 1902-3, Pt. II. [1905]. Species, &c., 
instituted by us in that paper are here denoted by the initials H. 
and T.

Fisheries, Ireland, Sei. Invest., 1904, F., [Published, June, 1906].
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horizontal range assigned in our previous communication to 
several species, and since the author has kindly permitted us 
to examine his material we have in some instances been able 
to suggest a different interpretation of the systematic definition.

To Canon Norman we are indebted for the loan of co-types 
without which it would have been impossible to decide the 
species of a Pseudomma previously recorded as P. roscum, 
but in reality P. affine; and, as usual, we have not hesitated 
to afflict our friend Dr. Caiman with many demands on his 
valuable time.

The records additional to those already given enrich the 
census of the British-and-Irish area by five species :

Thysanopoda distinguenda, Hansen. 
Eucopia sculpticauda, Faxon. 
Euchaetomera Foivleri, H. and T. 
Pseud omnia nanum, sp. n. 
Boreomysis microps, G. 0. Sars.

Pseudomma roscum is expunged from the list, and replaced 
by P. affine, G. 0. Sars; Mysideis Farrani becomes^ 
Mysidetes Farrani. Correction of nomenclature causes 
Euphausia pellucida, Stylocheiron longicorne, S. chelifer and 
Eucopia australis to be replaced by E. Miilleri, S. Suhmi, 
S. abbreviatum and E. unguiculata. We have traced our 
record of Meterythrops robusta to a clerical error, specimens 
which were correctly determined and labelled as Parerythrops 
obesa having been entered in the note-book as P. robusta. 
M. robusta therefore disappears from the list, and we are 
obliged to Dr. Hansen for suggesting the error.

Siriella norvegica, already known from the coasts of Eng
land and Scotland, is now noted from the west of Ireland.

Three oceanic species, Stylocheiron elongatum, Bentheu- 
phausia amblyops and Petalophthalmus armiger have been 
taken immediately to.the west of the British-and-Irish area, 
and may, from experience with other forms, be expected to 
occur sooner or later within the 1,000-fathom line.

The principal addition to the Helga’s collecting equipment 
consists of a large townet in the form of a pelagic otter-trawl, 
designed and presented to us by Dr. C. G. Johan Petersen. 
The net is made of strong coarse cheese-cloth or butter muslin, 
the seams strengthened by bolt-ropes which take much of the 
strain off the material. The opening is about eight feet by 
four feet.

It is, like all the townets now used by the Helga, an open 
net and therefore fishes not only at the depth to which it is 
sunk, but also (and probably more efficiently) from thence 
to the surface. So far we are unacquainted with any self
closing horizontal net sufficiently large to capture active 
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pelagic animals of considerable size. The net must be big, 
since, if the animals arc to be taken in good condition, the 
meshes must be small, and no fine material can be hauled at 
a high rate of speed. The limit to which the size of any even 
occasionally-efficient pattern of horizontal self-closing net can 
be raised is very soon determined by the weight of frame 
and messengers. Vertical self-closing nets appear to present 
less difficulty, but in the comparatively shallow water in which 
the Helga usually works the zones of observation arc neces
sarily narrow, and could not be properly explored without an 
infinite repetition of hauls about each station. Probably no 
sort of haul can by arithmetical processes be made to yield a 
safe estimate of the larger denizens of the surrounding water 
or section of the sea floor, since such processes must presume 
that which is not, viz., an approximate equality in the distri
bution of organisms over a given area ; and however difficult 
it may be to relegate to their proper vertical positions the 
contents of a long horizontal haul made with a large open net, 
they may be suspected to comprise at least a fair qualitative 
sample of the more active members of the fauna.

Hansen’s records deal mainly with the captures made in 
1904 by the Princess Alice with certain large towncts, which 
do not differ, in their probable fishing capacity, from the 
Petersen trawl or the big triangular net used by the Helga. 
The range of the Princess Alice extends in effect to the seas 
between the Canary Islands, the Azores, and the Bay of 
Biscay, the latter being explored to no great extent. The 
bay, therefore, forms a neutral territory separating the opera
tions of the Princess Alice from those of the Helga (and 
Oceana') off the. south-west and west coasts of this country, 
and it seems of interest to contrast the evidence of pelagic 
Schizopodous fauna afforded by use of similar gear in the two 
areas. The Princess Alice naturally had, apart from con
siderations of latitude, the better chance of collecting oceanic 
forms, forms, since the Helga is restricted to a comparatively 
narrow margin of activity, and the Oceana made only a few 
hauls. The respective results, in species, are given below. 
Seventeen species are common, and among those which appear 
to be restricted to one or the other area, some at least may be 
supposed, from previous record, to belong essentially to boreal 
or tropical communities.*

* In relation to this table we have not the means of comparing datet 
other than those of locality and season. Our own records tor UU 
appear to have been affected not only by the use of new nets but also 
by an unusual distribution of the Atlantic waters.
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Princess Alice.
I
| 

Euphausia Mulleri, brevis, gibba, 
gibboides.

Thysanopoda vulgaris, acutifrons, dis- 
tinguenda, lateralis,
insignis, egregia, j
aequalis, pectinata.

Meganyctiphanes norvegica.

Thysanoessa gregaria, parva.

Nematoscelis megalops, microps, tcnella. 
Nematobrachion boopis.
Stylocheiron Suhmi, elongatum, abbre- 

viatuin.
Bentheupliausia amblyops.
Eucopia unguiculata, intermedia, 

sculpticauda.
Gnathophausia zoea.

Boreomysis microps, semicoeca. 
Katerythrops Oceanae.
Euchaetomera Fowleri.

Helga (and Oceana).

Euphausia Mulleri, Lanei.

Thysanopoda acutifrons, distinguenda.

Mcganyctiphancs norvegica.
Nyctiphanes Couchi.
Boreophausia inennis.
Thysanoessa gregaria (? includes parva), 

longicaudata, neglecta.
Nematoscelis megalops.
Nematobrachion boopis.
Stylocheiron Suhmi, elongatum, ab- 

breviatum.
Bentheupliausia amblyops.
Eucopia unguiculata, sculpticauda

Gnathophausia zoea, drepanephora 
Petalophthalmus armiger 
Boreomysis microps.
Katerythrops Oceanae.
Euchaetomera Fowleri.
Melerythrops picta.
Ghunomysis diadema.

Terminology.—The thoracic appendages are referred to as 
thoracic limbs. The “ maxillipede ” thus becomes the first 
thoracic limb, and its endopod the first leg, and so on.

Division EUCARIDA, Caiman.
Order EUPHAUSIACEA.

Family EUPHAUSIIDAE.

Sub-Family EUPHAUSINAE, H. and T.

Genus Euphausia, Dana. 
Euphausia Mulleri, Claus, 1863. 

Thysanopoda bidentata, G. O. Sars, 1882. 
Euphausia pellucida (pars'), G. O. Sars, 1885. 
Euphausia pellucida, H. and T. 1905 (1). 
Euphausia bidentata, H. and T. 1905 (2). 
Euphausia Mulleri, Hansen, 1905 (3).’

. In our first communication (1905 (1)) we followed Sars in 
giving the name E. pellucida, Dana, to North-Atlantic 
Euphausiae with two pairs of lateral denticles on the carapace. 
While preparing a note of the Oceana schizopods (1905 (2)) 
examination of some Euphausiae placed in Mr. Tattersall’s 
hands by Professor Herdman suggested that E. pellucida, 
Sars, might be a too comprehensive species, and this was con
firmed by an intimation that Dr. Hansen was kind enough to 
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give us of the work which he had then in hand. We accord
ingly used Bars’ name K. bidentala in the Oceana note, 
having then no acquaintance with Claus’ earlier diagnosis of 
E. Miilleri. Stubbing (1900) lists E. bidentata and E. Miilleri 
as separate species.

Hansen has since revised the Euphausiae of this group, and 
has shown that the designation E. Miilleri is proper to those 
of* the genus which have a multifid leaflet on the first anten- 
nular joint, and this is the case in all our material, from the 
Research, the Oceana, and the Helga.

The specimen of *26 mm. to which we have previously 
referred is undoubtedly E. Miilleri as re-defined by Hansen. 
It was taken oil the Bay of Biscay in July, 1900, and some 
other examples taken at the same time are not much smaller. 
Hansen notes that in the collections to which he has had access 
many Mediterranean specimens arc larger than those from 
the Atlantic, with the exception of a single individual. He 
gives 19'5 mm. as the size of the largest which he has observed.

We suspect that the life-history and ultimate growth-limit 
of Euphausians may be dependent on oceanic conditions which 
are not necessarily of seasonal recurrence, and that the data 
as yet available do not warrant the establishment of a local 
size-limit.

The restriction in specific interpretation entails a revision of 
our previous account of the distribution. E. Miilleri is only 
known, with certainty, from the Atlantic, its extreme northern 
range touching the coast of Norway, while to the south it does 
not appear to reach the latitude of Cape Colony. It extends, 
as we have seen, into the Mediterranean.

Additional Records.
40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath., 

August, 1904, townet at surface.—Seven.
50 mi. W.N.W. of Tearaght, Co. Kerry, 350 fath., Novem

ber, 1904, large townet at 350 fath.—Five, 10 to 14 mm.
40 mi., same course and date, 244 fath., townet on dredge.— 

One, 9 mm.
40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath., 

November, 1904, townet at 600 fath.—Eight, 15 mm., and 
two, 9 mm.

48 mi. W.N.W. of Tearaght, Co. Kerry, 337 fath., Novem
ber, 1904, townet on trawl.—One, 15 mm.

50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., February, 
1905, townet on trawl.—One, 8 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 700 fath.—One, 9 mm.; six, 12 to 
17 mm.

20 mi. N.W. of Achill Head, 102 fath., November, 1904. 
townet at surface.—One, 10 mm.
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40 mi. N. by W. of Eagle Island, Co. Mayo, 670 fath., 
February, 1905, townet at 630 fath.—Twenty-eight, 8 to 16 
mm. ; townet at 500 fath.—Three, 12 to 15 mm.

45 mi. N. of Eagle Island, Co. Mayo, 1,000+ fath., Feb
ruary, 1905, townet at surface.—Forty, 10 to 18 mm.

West of Porcupine Bank, Lat. 53° 7' N., Long. 14° 50' W., 
500 fath., May, 1905, townet on trawl.—Three, 17 mm.

West of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 
860 fath., May, 1905, coarse townet at surface.—Nine, 15 to 
18 mm.

Same station, Petersen trawl at 700 fath.—Thirteen, 15 to 
18 mm.

Porcupine Bank, Lat. 53° 20' N., Long. 13° 0' W., 164 fath., 
May, 1905, townet on trawl.—One, 14 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Four, 15 to 18 mm.

Genus Thysanopoda, M.-Ed. 
Thysanopoda acutifrons, H. & T.

Pl. I.
Thysanopoda acutifrons (pars), Holt and Tattersall, 1905 (1). 
Thysanopoda pcctinata, Hansen, 1905 (1), ncc Ortmann, 1893, 

ncc Hansen, 1905 (2).
Thysanopoda acutifrons, Hansen, 1905 (2).

It is by accident rather than by adequacy of description that 
we remain the sponsors of this species, which was excellently 
described by Hansen under the name of T. pcctinata, Ortmann. 
The Danish author has since found (1905 (2)) that there 
actually existed, in the collections placed at his disposal, a 
form exactly fulfilling Ortmann’s description of T. pcctinata, 
and has therefore retained our name for the specimens which 
he had previously assigned to Ortmann’s species. Since, when 
he w’as kind enough to examine our types of T. acutifrons, he 
found them to consist of a medley of mature specimens of one 
and immature specimens of another species, he would, we 
imagine, have been quite justified in consigning H. acutifrons 
to oblivion, and attaching a new name to his already adequate 
diagnosis. For reasons of which his reputation offers sufficient 
explanation, he did not adopt this course, and we are free to 
choose a proper series of types and append to them a sufficient 
diagnosis.

Diagnosis.
Form stoutly built, slightly compressed laterally. Carapace 

without lateral denticles (see p. 11), the front part of a broadly 
triangular plate, the angle at the apex greater than a right 
angle and terminating in a short sharp tooth which is directed 
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obliquely forward and upward ; sides of the triangular plate 
slightly inflated, apex not extending beyond the visual part of 
the eye but generally falling short of it : carapace exhibits in the 
median dorsal line a low keel. Picon segments with pleural 
plates of moderate size and the usual form, none of thesegments 
exhibiting any trace of spines on their posterior borders; last 
segment almost as long as the two preceding ones combined. 
Prcanal spine weW developed and simple. L’j/es small with rather 
short stalks, the greatest width of the cornea scarcely exceed
ing the width of the antennular peduncle, pigment brown. 
Antennular peduncle strongly built, the basal joint bearing a 
strong slightly curved sharp spine on its outer distal corner, 
the anterior end of the basal joint bearing a densely hispid 
forwardly directed lappet roughly triangular in shape, ter
minating anteriorly in a short acute process, the whole lappet 
extending for about one-third of the way along the second 
joint of the peduncle, its inner edge furnished with strong plu
mose bristles which interlock with those of the other peduncle; 
second joint of the peduncle longer than the third, its anterior 
border produced into a broadly rounded lobe without spine. 4?i- 
tennal scale extending about half way towards the extremity of 
the third joint of the antennular peduncle, broadly oval in shape 
and rather wide, its total length very little more than twice 
its greatest breadth, apex broadly rounded, outer margin entire 
without trace of terminal spine, basal spine about one-third 
of the length of the scale, slender and quite smooth. First 
inaxilla with the masticatory lobes well developed, the terminal 
joint of the palp narrow and short, not projecting beyond the 
masticatory lobes, exognath well developed and extending 
beyond the terminal joint of the palp. Second maxilla almost 
exactly as in T. obtusijrons, G-. 0. Sars. First thoracic legs 
with the terminal joint bearing a row of about twelve short 
plumose setae on its inner edge. Second thoracic legs with the 
terminal joint bearing ten strong plumose setae on its inner 
edge in addition to the terminal setae and eight short curved 
spines, which increase in size distally, on its inner face. Last 
thoracic limb without endopod, the inner produced corner of 
the exopod bearing six long plumose setae. Telson rather 
slender, tapering towards the apex and some little way from 
the latter suddenly constricted and drawn out into a very acute 
point which shows no trace of secondary spines; subapical 
spines projecting beyond the tip of the telson and quite smooth ; 
dorsal surface of the telson armed with four pairs of denticles 
set on faint ridges which run down the length of the telson, 
the posterior pair arising at the same level as the subapical 
spines, the most anterior pair arising about half way down the 
telson. Uropods with the outer plate a little longer than the 
inner, which just overreaches the tip of the telson. Length 
of the largest specimen, 33 mm.

The diagnosis may be assisted by a dichotomic table, in 
which the characters of T. acutifrons and T. distinguenda are 
compared. The true T. pectinal a may be disregarded, because 
it has a really obtuse rostrum, while T. lateralis, Hansen, will, 
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if ever found in our seas, be easily distinguished by the slender 
dorsal spine of the third segment of the pleon, and the broad 
border of the carapace (see Hansen, 1905 (1)) quite distinct 
from the narrow border common to T. distingucnda and T. 
acutifrons.

Thysanopoda
having the carapace destitute (except in larvae) of lateral denticlesan 
produced to form a conspicuous pointed rostrum, neither abrupt! 
elevated nor depressed. Segments of the pleon without conspicuou 
dorsal prolongations.

T. acutifrons. T. distingucnda.

Length of adults,

I

About 35 to 44 nun.,
I

About 20 to 25 mm

Colouration,
1

Brick-red in life without 
any conspicuous dark 
pigment.

1
Red in life. Dark pigment 

in variable amount— 
at its maximum ex
tending more or less 
continuously over all 
parts, except the legs 
and pleopods.

Rather small, light brown 
in adult, much darker 
in young.

Small, brownish black.

Antennule, Lappet of proximal joint as 
seen from the side not 
acutely spiniform at 
anterior extremity.

Lappet of proximal joint 
acutely spiniform.

! Antennal scale,
1

Extends at least to the 
middle of the third joint 
of the antennular 
peduncle.

Scarcely extends beyond 
the second joint of the 
antennular peduncle.

j Pleon,1 Terga of fourth and fifth 
segments not acuminate 
at the posterior median 
margin.

Terga of fourth and fifth 
segments very slightly 
acuminate at the pos
terior median margin.

We are sensible that the differences expressed in this table 
are not of a very tangible character, but, although the two 
forms are at least entitled to rank as very distinct varieties, 
we do not know how to express their individualities more 
exactly. Our figures, which, as it happened, were drawn from 
each species when the other was not available for comparison 
may from this circumstance be exonerated from any attempt 
to exaggerate the points of distinction.

The mouth parts, which in the genus Thysanopoda. as a 
whole afford the oppoitunity, to him who may be desirous of 
distinction in this direction, of generic sub-division, are not 
as between T. acutifrons and T. distingucnda capable of even 
specific diagnosis save in minutiae which may pardonably be 
held negligible.
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A full-grown T. acutifrons is easily recognised, because it is 
like no other known species of its size. A mature male 
T. distingucnda is also easy to name, because, being mature, it 
is not big enough to be assigned to T. acutifrons 1

Large but immature males of T. acutifrons and mature or 
nearly mature females of T. distingucnda present much greater 
difficulty, and we must confess that but for the high authority 
of Hansen we should feel some difficulty in regarding T. dis
tingucnda as more than a smaller and perhaps more southern 
variety of T. acutifrons. In specimens of comparable size the 
difference in the colour of the eyes, though existent, seems to 
us very slight , and for the distinctive characters of the lappet 
of the first joint of the antennular peduncle, in so far as they 
may be more perceptible than our remark above would seem to 
indicate, readers must be referred to Hansen.

From material recently obtained, we think it probable that 
the larva of T. acutifrons has a lateral denticle on the carapace, 
though all specimens exceeding 14 mm., and some of less 
length, have no denticle.

Additional records.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

G70 fath., May, 1905, Petersen trawl at 630 fath.—Six, 26-29 
mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—One, 33 mm.

Hansen mentions that a number of specimens have been 
received at his museum from the boreal part of the Atlantic. 
His Monaco specimens are from the region westward of the 
Bay of Biscay. The use of a pelagic otter-trawl with which 
Dr. Petersen was kind enough to present us, in 1904, seems to 
indicate that T. acutifrons is probably common enough at or 
about the 1,000 fathom line off the West of Ireland. It does 
not appear to be a surface species, but has been taken on one 
occasion at not more than 75 fath. from the surface. Its 
absence, save possibly in the larval stage, from Dr. Fowler’s 
Research collections made off the northern part of the Bay of 
Biscay is somewhat remarkable, but more extensive experi
ence than that of which we already dispose may serve to 
associate it with an oceanic community which the physical 
conditions of the summer of 1900 did not bring within the 
region then examined.

Thysanopoda distinguenda, Hansen, 1905 (1) (2).

T. acutifrons (pars), Holt and Tattersail, 1905 (1).

Pl. II.
40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath-’ 

November, 1904, coarse townet at 600 fath.—Two, 14 and 19 
mm.
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50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, coarse townet at 300 fath.—One, adult male, 
19 mm.

This species was described by Hansen from specimens cap
tured near the Azores and Canary Islands. Its occurrence 
off the west coast of Ireland, therefore, indicates a considerable 
northern extension of its geographical range. It is thus pos
sible that it may belong typically to the southern part of the 
North Atlantic, and rarely extends into higher latitudes, while 
the converse may apply to T. acutifrons.

Genus Nyctiphanes, G. O. Sars. 

Nyctiphanes Couchi (Bell).

Nyctiphanes norvegica (pars), Ho Bianco, 1903 and 1901.
After the publication of our previous communication Dr. 

Lo Bianco was kind enough to send us Mediterranean speci
mens of N. Couchi which he had previously regarded as speci
fically identical with the larger forms correctly referred to 
M. norvegica. The species therefore extends in all probability 
from North British latitudes to the Mediterranean, though it 
has not yet been recognised from the coasts of France and the 
Iberian peninsula.

Among recent Helga records we note the occurrence of a 
few specimens at 50 miles off Eagle Island and 80 miles off 
Slyne Head.

The distances from land are unusual, and one specimen 
(taken at 700-0 fath.) is in its present condition remarkable 
in having the antennular lobes forwardly directed instead of 
reflexed. It is, we suppose, none the less referable to N. 
Couchi, and since we cannot see how any method of preserva
tion could have affected the flexure of the leaflets it would 
seem that the latter are not, in nature, invariably reflexed.

Our notes (1905 (1), p. 104) as to the size at which the 
antennular comb is developed might be held to indicate that 
ovigerous females of 12 mm. or less arc destitute of this adorn
ment. The fact is, however, that all ovigerous females have 
the comb, though it may not always be developed in females 
actually larger than the smallest of those which have assumed 
the cares of maternity, and may be present in specimens of 
only 8 mm. (see p. 49, Note added in Press').
Additional records.

40 mi. S.W. of Fastnet, Co. Kerry, 70 fath., August, 1904, 
townet at 30 fath.—Five, one ovigerous.

10 mi. W.N.W. of Tearaght, Co. Kerry, 76 fath., Novem
ber, 1904, townet at surface.—One hundred and eighty-seven, 
fl to 15 mm., the smallest in the last larval stage, none 
ovigerous.

20 mi. N.W. of Achill Head, 102 fath., November, 1904, 
townet at surface.—Sixty-eight, 9 to 14 mm., none ovigerous
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80 mi. W.N.W. of Slyne Head, Co. Galway, 180 fath., 
August, 1904, townet on trawl.—One, 9 mm., and two frag
ments.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 700 fath. — One, 11 mm.

10 mi. S.W. of Fastnet, Co. Kerry, 57 fath., February, 1905, 
townet on trawl.—Five, fragmentary, ca. 10 mm.

30 mi. W.N.W. Tearaght, Co. Kerry, 136 fath., February, 
1905, coarse townet at 44 fath.—Five, 10 mm.

Genus Meganyctiplianes, II. & T., 1905 (1). 

Meganyctiplianes norvegica (M. Sars).

Nyctiphanes norvegica (pars), Lo Bianco, 1903 and 1904. 
Euphausia intermedia, Biggio, 1905, corrected in note at end 

of paper.

The observations of Lo Bianco and Biggio show that this 
species, already traced from the Arctic regions to the coast of 
Portugal, extends to the Italian shores of the Mediterranean. 
Specimens from the Naples region kindly placed at our disposal 
by Dr. Lo Bianco do not appear to differ in any important 
particular from Irish examples. The largest observed by this 
author measured 33 mm., but, as we are seldom fortunate 
enough to secure full-grown specimens here, it by no means 
follows that the species is smaller in the Mediterranean than 
in the North Atlantic, though such a difference is familiar in 
the case of some kinds of fish common to the two regions.

The figure which the exigencies of a popular brochure have 
inflicted upon one of Lo Bianco’s memoirs (Lo Bianco, 1904) 
is not to be taken as an imputation of the accuracy of the deter
mination, nor as conveying the intimation that M. norvegica 
carries the ova in the same manner as Nyctiphanes australis 
and N. Couchi. It has, in fact, as we are informed, no con
nection with ill. norvegica, and may be presumed to be a 
sketch of Sars’ drawing of the female N. australis.

The Helga records of ill. norvegica, subsequent to those 
already published arc of no importance, but Messrs. Farran 
and Kemp, who have made gastronomic experiment of the 
species, assure us that however abundant it may become in 
some subsequent development of economic fishing methods it 
is never likely to form a welcome addition to the table.

Additional records.
80 mi. W.N.W. of Slyne Head, Co. Galway, ISO fath., 

August, 1904, townets on trawl.—Ten. Townet at surface. 
One, 12 mm.

81 mi. W. of Eagle Island, Co. Mayo, 220 fath., August, 
1904, townets on trawl.—Twenty-seven.
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54 mi. W. of Eagle Island, Co. Mayo, 200 fath., August, 
1904, townet at bottom.—Fifty.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
August, 1904, large townet at 1,000 fath.—Thirteen.

40 mi. same course and date, 750 fath., townet at 750 fath.— 
Twenty.

48 mi. W.N.W. of Tearaght, Co. Kerry, 337 fath., Novem
ber, 1904, trawl.—Two, 30 mm.

Same station, townets on trawl.—One, 15 mm.
50 mi. W.N.W. of Tearaght, Co. Kerry, 350 fath., Novem

ber, 1904, townet at surface.—Three, 24 to 34 mm.
Same station, large townet at 350 fath.—Eight, 13 to 30 mm.
40 mi., same course and date, 244 fath., townet on dredge.— 

Seven, 14 to 17 mm.
40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath., 

November, 1904, townet at 600 fath.—Three, 25 mm.
33 mi. W. of Tearaght, Co. Kerry, 80 fath., November, 

1904, trawl (sprat net).—One, 12 mm.
30 mi. W.N.W. of Tearaght, Co. Kerry, 136 fath., Feb

ruary, 1905, townet at 60 fath.—One, 21 mm.
20 mi. N.W. of Achill Head, 102 fath., November, 1904, 

townet at surface.—One, 16 mm.
50 N. by W. of Eagle Island, Co. Mayo, 1,200 fath., Feb

ruary, 1905, townet at 700 fath.—Three, 21 to 25 mm.
40 mi., same course and date, 670 fath., townet at 630 fath. 

—One, 28 mm.
45 mi. N. of Eagle Island, Co. Mayo, 1,000+ fath., Feb

ruary, 1905, townet at surface.—Five, 25 mm.
Porcupine Bank, Lat. 53° 15' N., Long. 13° 17' W., 116 

fath., May, 1905, coarse townet at surface.—One, 27 mm.

Sub.-Fam. NEMATOSCELINAE, H. and T.

Genus Thysanoessa, Brandt.

Thysanoessa neglecta (Kroyer).
Additional records.

30 mi. W.N.W. of Tearaght, Co. Kerry, 136 fath., August, 
1904, townet at 44 fath.—Eight, 7 to 9 mm.

Off Bathlin Island, Co. Antrim, 120 fath., February, 1905, 
dredge.—One, 12 mm.
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Thysanoessa longicaudata (Kroyer).
Additional records.

81 mi. W. of Eagle Island, Co. Mayo, 220 fath.. August, 
1904, townets on trawl.—Two.

54 mi. W. of Eagle Island, Co. Mayo, 200 fath., August, 
1904, townet at bottom.—Two, 10 mm

40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath., 
November, 1904, townet at 600 fath.—Fifteen, 8 to 10 mm.

50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb
ruary, 1905, townet on trawl.—One, 7 mm.

50 ml. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 600 fath.—Twenty-one, 10 mm.

Same station, townet at 500 fath. -Twenty-nine, 12 mm.
Same station, townet at 700 fath.—One hundred and sixty- 

three, 8 to 12 mm.
30 mi. N. by W. of Eagle Island, Co. Mayo, 588 fath., May, 

1904, townet at 200 fath.—One, 10 mm.
40 mi. N. by W. of Eagle Island, Co. Mayo, 670 fath., 

February, 1905, townet at 630 fath.—One hundred, 7 to 12 
mm.

45 mi. N. of Eagle Island, Co. Mayo, 1,000+ fath., Feb
ruary, 1905, townet at surface.—Forty-two, 8 to 10 mm.

W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W. 
860 fath., May, 1905, Petersen trawl at 700 fath.—Sixty-two 
10 to 13 mm. J ’

W< of Ea*lc Island’ Co-’ Wo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Four, 10 to 12 mm.

Thysanoessa gregaria, G. O. Sars.
Additional record.

50 of Tearaght, Co. Kerry, 372 fath., Feb-
ruaiy, 19Jo, townet on trawl.—One, 8 mm.

Hansen has recently recorded this species from the Eastern 
Atlantic near the Azores and Canary Islands. We cannot 
deny the possibility of representation, in the material referred 
to heie and in our previous communication, of T. parva, 
Hansen (1905 (1) (2)), a species very closely allied to 
T. gregaria but smaller. The most obvious points of dis
tinction aie found in the thoracic limbs, but none of the speci
mens remaining in our hands when Hansen’s paper appeared 
had any legs at all.
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Genus Nematoscelis, G. O. Sars.

Nematoscelis megalops, G. O. Sars.
Additional records.

40 mi. N. by W. of Eagle Island, Co. Mayo, 750 fath., 
August, 1904, townet at surface.—Six, 15 mm.

Same station, November, 1904, townet at 600 fath.—Two, 
10 and 12 mm.

50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb
ruary, 1905, townet on trawl.—One, 1G mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 700 fath.—Twelve, 9 to 16 mm.

Same station and date, townet at 500 fath.—One, 15 mm.
40 mi. same course and date, 670 fath., townet at 630 fath. 

--Seven, 10 to 20 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

860 fath., May, 1905, Petersen trawl at 700 fath.—Three, 
20 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Four, 10 to 24 mm.

Lo Bianco (1903) mentions this species from the Mediter
ranean, thus extending its known range.

Genus Nematobrachion, Caiman. 

Nematobrachion boopis, (Caiman).
Additional records.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 500 fath.—One, 20 mm.

Same station, townet at 700 fath.—Three, 8 mm. ; two, 
19 and 21 mm.

40 mi. same course and date, 670 fath., townet at 630 fath. 
—Four, 10 to 24 mm.

W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 
860 fath., May, 1905, Petersen trawl at 700 fath.—Five, 12-28 
mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Two, 20 mm.

Mention of this species by Hansen from several localities in 
the eastern part of the Atlantic Ocean between the Bay of 
Biscay and the Azores considerably extends its known 
geographical range, which previously appeared to be confined 
to the water off the north part of the Bay and off the West of 
Ireland. The most northern record is afforded by specimens 
taken north-west of the Faroe Bank, 61° IT N., 11° 00' W., 
306 fath., June, 1905 (per Dr. J. Schmidt).

One of the Irish specimens measures 24 mm. from tip of 
rostrum to tip of telson.
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Genus Stylocheiron, G. O. Sars.

Stylocheiron. Suhmi, G. O. Sars.
S. Suhmii, G. O. Sars, 1885.
S. longicorne, G. O. Sars, 1885.
S. mastigophoruni, Chun, 1888.
S. longicorne, Ortmann, 1893.
S. mastigophoruni, Lo Bianco, 1901 and 1903.
S. longicorne, Holt and Tattersall, 1905 (1).
S'. Suhmii, Hansen, 1905 (1).
S. Suhmi, Holt and Tattersall, 1905 (2) and (3).

We accept Hansen’s demonstration of the identity of 
S. Suhmi and S', longicorne, G. O. Sars. The latter name is 
proper to the adult form, but by accident of place in the 
Challenger memoir S'. Suhmi, though descriptive of immature 
stages, has priority.

The change of name does not affect the observations which 
we have offered on the distribution of the species.

Additional records.
50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb

ruary, 1905, townet on trawl.—One, 6 mm.
50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 

February, 1905, townet at 600 fath.—One, 6 mm.
Same station and date, townet at 700 fath.—Four, 5 to 8 

mm.
40 mi. same course and date, 670 fath., townet at 630 fath. 

—Five, 7 mm.
45 mi. N. of Eagle Island, Co. Mayo, 1,000+ fath., Feb

ruary, 1905, townet at surface.—Two, 8 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

860 fath., May, 1905, Petersen trawl at 700 fath.—Twenty- 
three, 8 to 10 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Four, 10 mm.

Stylocheiron elongatum, G. O. Sars.
The Helga took a single specimen, 16 mm. in length, 50 mi. 

N. by W. of Eagle Island, Co. Mayo, 1,200 fath., in the 
Petersen trawl, fished at 1,150 fath., and thence to the surface. 
Both antennal scales have the tips broken off, but from other 
characters there seems to be no doubt of the correctness of 
the specific determination.

This record shows the at least occasional northward range 
of the species, which was found by the Challenger in the 
South Atlantic, and by the Princess Alice (Hansen, 1905 (D) 
about the Azores and Canary Islands. It was not taken by 
the Research and Caudan, and is not named among the few 
schizopods of the Travaillcur and Talisman collections as yet 
publicly determined 
r ‘ ...... [ 193 J
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Stylocheiron abbreviatum, G. O. Sars.
S. chelifer, Chun, 1888.
S. chelifer, Holt and Tattersall, 1905, (1). 

abbreviatum, Hansen, 1905 (1).
S. abbreviatum, Holt and Tattersall, 1905 (2) and (3).

Hansen has confirmed our opinion that Sars under 5. abbre
viatum described, however imperfectly, the young of Chun s 
6’. chelifer, which therefore becomes a synonym.

Additional records.
5G mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb

ruary, 1905, townet on trawl.—Two, 10 and 15 mm.
50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 

February, 1905, townet at 700 fath.—One, 20 mm. ; two, 13 
and 14 mm.

Same station and date, townet at 600 fath.—One, 22 mm.

Sub-Fam. BENTHEUPHAUSINAE, H and T.
Genus Bentheuphausia, G. O. Sars. 

Bentheuphausia amblyops, G. O. Sars.
Bentheupliausia sp., Holt and Tattersall, 1905 (1).

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Two, 14 and 18 mm.

In addition to the range mentioned in our previous com
munication, Hansen (1905 (1)) has added many records from 
the Bay of Biscay to the Canaries, and considers B. amblyops 
a common species in the area explored by the Princess Alice 
in 1904. Its presence, therefore, off the west of Ireland is 
not remarkable.

Division PERACARIDA, Caiman.
Order mysidacea.

Family LOPHOGASTRIDAE, G. O. Sars. 

Genus Lophogaster, M. Sars. 

Lophogaster typicus, M. Sars.
Additional records.

30 mi. W.N.W. of Tearaght, Co. Kerry, 136 fath., Feb
ruary, 1905, coarse townet at 44 fath.—One, o vigorous female, 
22 mm.
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70 mi. S.W. of Fastnet, Co. Kerry, 81 fath., May, 1905, 
townet on trawl.—Thirty-three, 8 to 22 mm. ; one, 30 mm.

In 1905 (1) we were able to record only a single example 
as the results of all the gatherings placed at our disposal. For 
some reason the species appears to be scarce on the Irish 
coast, but the capture of thirty-three in one haul suggests that 
it may be locally abundant. On the other hand, the record 
from 30 mi. oil Tearaght, at 14 fath. in soundings of 136 fath., 
shows that L. typicus is by no means an essentially bottom
haunting form, and is therefore unlikely to be affected by any 
local conditions susceptible of narrow horizontal definition. 
However, while this capture presents, so far as we know, the 
first conclusive evidence of pelagic habit on our coasts, it is 
not enough to demonstrate that the species is at all phases of 
its career pelagic rather than benthic, nor is it impossible that 
the occurrence of the individual so near the surface was not 
induced by some unusual stratification of the medium. Lo 
Bianco (1901, p. 439) mentions the species as rarely caught 
in the upper strata in the Mediterranean.

The specimen is a gravid female, carrying young apparently 
just ready to leave the brood pouch. We arc not aware of 
any previous description of this stage. It is, therefore, inter
esting to note that the larvae arc of essentially the same type 
as those of an ordinary mysid at a corresponding stage of life
history, and in this respect bear testimony to the validity of 
the systematic association of the Lophogastridae and Mysidae.

Genus Gnathophausia, Will.-Suhm. 

Gnathophausia zoea, Will.-Suhm.

Additional records.
40 mi. N. by W. of Eagle Island. Co. Mayo, 670 fath., 

February, 1905, townet at 540 fath.—Two, 50 and 65 mm.
Same station, townet at 630 fath.—Two, 45 and 50 mm.
50 mi., same course and date, 1,200 fath., townet at 700 

fath.—One, 80 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

860 fath., May, 1905, Petersen trawl, at 700 fath.—Three, -6 
to 60 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—One, 66 mm.

Same station, townet at 750 fath.—Two, 25 and 28 mm.
Records by Hansen (1905 (1)) from near the Azores and 

Canary Islands furnish additional proof of the very general 
distribution of this species in the north-east Atlantic. It is 
also known, as we have seen, from the tropical Atlantic an 
South Pacific.
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Family EUCOPIIDAE.

Genus Eucopia, Dana, 1852.

Eucopia unguiculata (Will.-Suhm).
Chalaraspis unguiculata, Will.-Suhm, 1875.
Eucopia australis {pars.}, G. 0. Sars, 1885. 
Eucopia australis, Lo Bianco, 1903 and 1904.
Eucopia australis, Holt and Tattersall, 1905 (1).
Eucopia australis, Hansen, 1905 (1).
Eucopia unguiculata, Hansen, 1905 (2).
Eucopia australis, Holt and Tattersall, 1905 (2).
Eucopia unguiculata, Holt and Tattersall, 1905 (3).

Hansen (1905 (2)) lias shown that the forms which Sars 
(1885) described as E. australis, Dana, comprise more than one 
species, and that those of them which were described by 
Willemoes Suhm as 0. unguiculata are distinct.

Though it is possible that Suhm, who died before he had 
an opportunity of revising his preliminary diagnoses of the 
Challenger Crustacea, may have included more than one species 
in C. unguiculata, his description appears to be sufficiently 
exact to apply to the common Atlantic form, to which belong 
all which we have previously recorded as E. australis. The 
same may apply, we suppose, to some of the E. australis of the 
Albatross (Faxon, 1895). E. unguiculata is widely distributed 
in the Atlantic, and extends into the Mediterranean (Lo 
Bianco, 1903). It occurs also in the Pacific about the East 
Indies [Hansen, 1905 (2), p. 4].

Additional records.
50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 

February, 1905, townet at 500 fath.—Three, fragmentary, ca. 
20 mm.

Same station and date, townet at 700 fath.—One, 22 mm.
40 mi. N. by W. of Eagle Island, Co. Mayo, 670 fath., 

February, 1905, townet at 630 fath.—Four, 14 to 30 mm.
Same station and date, townet at 500 fath.—One, 15 mm.
50 mi. W.N.W. of Tearaght, Co. Kerry, 360 fath., May, 

1905, townet on trawl.—One, 15 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

860 fath., May, 1905, Petersen trawl at’ 700 fath.—Forty- 
three, 13 to 30 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Thirty-two, 15-35 
mm.

Same station and date, coarse townet at 750 fath.—Eight, 
25 mm.
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Eucopia sculpticauda, Faxon, 1895.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 

860 fath., May, 1905, Petersen trawl at 700 fath.—One, 29 
mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl, at 1,150 fath.—One, 46 mm.

The geographical range of this species is extensive. Faxon 
records it from the tropical Pacific near the coast of Central 
America, and Alcock from the Indian Ocean. Hansen men
tions it from the Atlantic Ocean near the Azores and the 
Canary Islands, and its occurrence, as above indicated, within 
the 1,000 fathom line on our own coast seems to point to a 
general north-east Atlantic range. E. intermedia (Hansen, 
1905 (1)) is a closely allied species as yet only known from a 
single immature specimen taken near Madeira. Its occasional 
occurrence within our area appears probable.

Family PETALOPHTHALMIDAE, nov.

Carapace membranaceous, short and imperfectly developed, 
leaving the last two thoracic segments quite free.

Eyes (first cephalic appendages) without visual elements, 
lamellar or spiniform (or absent?).

First thoracic limbs devoid of exopods but furnished with 
well developed epipods. An internal lamelliform lobe present 
on the merus in some genera.

Second thoracic limbs with an internal lamelliform lobe on 
the merus. Exopods present or absent.

Third to last thoracic limbs with well developed exopods.
Female with seven pairs of incubatory lamellae.
Inner uropods without otocyst.

In instituting this family we have only given definite ex
pression to the suggestions of Faxon (1895) and Hansen 
(1887) when dealing with some of the genera which it is 
intended to embrace. Among which, of other families of the 
Mysidacea, its nearest relatives may be sought, is a problem 
upon which we can form no definite opinion. It is, however, 
of interest to note that while the eyes in all members of the 
family happen to be without visual function, this peculiarity 
is not one of the characters essential to its separation. Among 
the Mysidae occur instances of closely allied genera in which 
the first cephalic appendages are respectively organs of vision 
or sightless processes (e.g. Erythrops and Pseudomma) while 
within the limits of a single genus may be found those which 
see and those which see not (e.g., Boreomysis, Mysidella}', 
but, blind or seeing, the Mysids present no near approach to 
the Petalophthalmids in those characters which more saliently 
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distinguish the latter. We may, therefore, be right in sup
posing that the Petalophthalmidae have not diverged from 
the general Mysidacean type, or at least from true Mysidae 
in response to variation associated with the loss of the visual 
sense, but became separated from the remaining families by 
a process of variation in which the change of the first cephalic 
appendage played at most a subsidiary part.

The following key for the identification of the genera 
grouped in this family may be useful : —

A. First and second pairs of thoracic limbs devoid of exo
pods.

(i.) First thoracic limbs (maxillipedes) with internal 
lamelliform meral lobe.

Petalophthalmus, Will.-Suhm.
B. First pair of thoracic limbs alone devoid of exopods,

second pair with exopods well developed.
(i.) First thoracic limbs (maxillipedes) with internal 

lamelliform meral lobe.
Ccratomysis, Faxon.

(ii.) First thoracic limbs (maxillipedes) without internal 
lamelliform meral lobe.

(a.) Rostrum prominent, eyestalks spiniform.
Scolophthalmus, Faxon.

(5.) Rostrum obsolete, eyes leaf-like (or absent ?). 
Hansenomysis, Stubbing.

As noted by Faxon, and Hansen, the form described by Willemoes 
Suhm. as the female of Petdlopldhdlmus armiejer, does not belong to any 
of the Petalophthalmid genera, but is a Boreomysis (? B. scyphops.)

Genus Petalophthalmus, Will.-Suhm. 
Petalophthalmus armiger, Will.-Suhm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—One, 15 mm.

The specimen, though not in the best condition, agrees fairly 
well with the descriptions of Suhm and Sars. We note, how
ever, that all the spines on the apex and some of those on 
the lateral margins of the telson are plumose, or rather armed 
on each side with a very closely set row of minute sharp 
spinules, and that between the median spine of the apex and 
the nearest spine on each side there are three spinules. The 
antenna has, besides the peduncle, a short, very slender 
flagellum, consisting of six joints and terminated by a pair of 
setae ; it is not much longer or stouter than the setae arising 
from the end of the peduncle.

There are no incubatory lamellae, but the specimen is per
haps too small to show sexual characters. The pleopods are 
uniramous; the distal joint has a general resemblance to the 
inner ramus depicted by Sars in his male specimen of 40 mm., 
but is rather narrower.
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Previous records comprise one male (Will.-Sulim) from 
2° 25' N., 20° 1' \V., 2,500 fath., and one female (Faxon), 
24° 36' N., 84° 5' W., 955 fath. P. arniiger is therefore 
known only from the temperate and tropical parts of the 
Atlantic. It seems to be a pelagic animal, apparently confined 
to strata remote from the surface.

Family i\l 1’ SI DAE.

Sub-Fam. LEPTOMYSINAE, Norman.
Genus Erythrops, G. O. Sars.

Erythrops serrata, G. O. Sars.
Additional records.

50 mi. W.N.W. of Slyne Head, Co. Galway, 112 fath., 
August, 1904, townet on trawl.—Twenty, small.

80 mi. same course, 180 fath., August, 1904, townet on 
trawl.—Sixteen.

81 mi. W. of Eagle Island, Co. Mayo, 220 fath., August, 
1904, townet on trawl.—One.

40 mi. W.N.W. of Tearaght, Co. Kerry, 244 fath., Novem
ber, 1904, townet on dredge.—One, 7 mm.

Porcupine Bank, Lat. 53° 39' N., Long. 12° 24' W., 185 
fath., May, 1905, townet on trawl.—Five, 7 to 9 mm.

W. of Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W., 
293 fath., May, 1905, townet on trawl.—Twenty-eight, 6 mm.

Porcupine Bank, Lat. 53° 2' N., Long. 13° 48' W., 105 
fath., May, 1905, townet on trawl.—Two. 9 mm.

Porcupine Bank, Lat. 53° 20' N., Long. 13° 0' W.. 1G4 
fath.. May. 1905, townet on trawl. — Seven, 10 mm.

Genus Meterythrops, S. I. Smith.

Meterythrops picta, H. & T.
Additional records.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
February, 1905, townet at 700 fath.—One, 5 mm.

W. of Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W., 
May, 1905, 293 fath., townet on trawl.—Two, 5 mm.

W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 
860 fath., May, 1905, Petersen trawl at 700 fath.—One, 
12 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—One, 8 mm.

M. picta is otherwise known only from the single example 
recorded in our previous communication. Altogether, six have 
now been taken, all off the west coast of Ireland, at soundings
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which range from 293 to 1,200 fath., but at distances from the 
surface which in no case exceed 700 fath. The species appears 
to be most probably pelagic, and not, as wo were at first in
clined to suppose, confined to the neighbourhood of the bottom.

The fully developed adult of cither sex is not known. 
Young examples of 5 mm. lack the serration of the antennal 
scale characteristic of later stages. They thus resemble young 
Parerythrops rather closely, but may be distinguished at once 
by the relatively larger size and pale golden colour of the 
eye, which in Parerythrops is reddish brown and much darker. 
Even the youngest M. picta have the deep brown body pigment 
noted in our description of the type.

Genus Katerythrops, H. & T, 1905 (I) & (2). 

Katerythrops Oceanae, H. & T.
Additional record.

W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 
860 fath., May, 1905, Petersen trawl at 700 fath.—One, 8 mm.

This specimen is an adult male. The pleopods, as we sur
mised in diagnosing the species from an immature example, 
are as in Meterythrops. The antennal scale retains the pro
portional size and character of the type, and the telson is 
devoid of median setae. The antennular brush of setae is as 
usual in the genera allied to Erythrops. Our diagnosis, there
fore, requires only the statement of size of adult, viz., 8 mm.

Hansen’s records (1905 (1)) are from the neighbourhood of 
the Azores and Canary Islands. The species appears to be 
truly pelagic, and may be suspected to have a fairly wide distri
bution in the Atlantic.

Genus Hypererythrops, H. & T.
Hyp er erythrops serriventer, H. & T., 1905 (1).

Additional records.
80 mi. W.N.W. of Slyne Head, Co. Galway, 180 fath., 

August, 1904, townet on trawl.—Two, fragmentary.
Porcupine Bank, Lat. 53° 39' N., Long. 12° 24' W., 185 

fath., May, 1905, townet on trawl.—Six, 9 to 11 mm.
Porcupine Bank, Lat. 53° 20' N., Long. 13° 0' W., 164 fath., 

May, 1905, townet on trawl.—One, 8 mm.

Genus Parerythrops, G. O. Sars. 

Parerythrops ohesa, G. O. Sars.

? P. abyssicola, G. O. Sars.
We are unable to find any definitely marked and constant 

character whereby Parerythrops obesa may be distinguished 
from P. abyssicola. The only marked difference between the 
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two species to be gleaned from descriptions and figures is the 
compaiat^e size of the eye. In P. obesa the greatest breadth 
o ic pigmented part of the eye is shown to be greater than 
the greatest breadth of the telson, while in P. abyssicola the 
reverse condition is depicted. The eye is, however, such a 

stl.ll.+fcUlC i<int S1° bablc to injury and contraction 
la c i.uac eis domed from its form and dimensions alone 

are not of very much value for specific distinction. In the 
specimens xdoie us, all of which we refer to Parerythrops 
obesa, none have the eyes in perfect condition. In conse
quence we aie unable to obtain among them a constant relation 
between die breadth of the telson and the greatest breadth 
of the pigmented portion of the eye. Apart frmn the supposed 
diffeienccs m the comparative size of the eyes, there is no 
other sufficiently well-marked character to separate the two 
species. \\ e therefore suggest that it is highly probable that 
they aie icen ical, the differences in the size of the eye being 
due to c i eiences of preservation. We may note in addition 
that the vertical range of both species is the same.
Additional records.

77 +11' of ,Acbni Head, Co. Mayo, 382 fath., August, 
1901, townet on dredge.—-One, 9 mm
rnnV/ Lat'‘ 53° 7' LoDS- 14° 15' W”
oOO fath., May, 190o, townet on trawl.—Two, 7 and 9 mm.

Distribution —This species is among those added to the 
fauna of the Mediterranean by Lo Bian?o (1903).

Genus Euchaetomera, G. 0. Sars, 

Euchaetomera Eowleri, H. & T.
Euchaetomera tenuis, Lo Bianco, 1903.

nf ?Pec*es» brst taken by Fowler off the Bay
Azorei (Wan. e*\ended by records from south of

land (see brlnw'* ’ ^rom off the west coast of Ire-Bv a ri?r?°Y and -rom tlle Mediterranean (as E. tenuis). 
13} a c eiical enoi in our diagnosis (1905 (1), p. 123), the 

antennular peduncle is said to be about one and a half times 
as long as the eye It is to the proximal joint of the peduncle 
t lat this statement of length is really applicable.

lhe imperfect condition of the posterior thoracic limbs of 
our female type (op. cit., p. 124) proves, as we supposed, to be 
individual and not specific in character. It may perhaps be 
associated with the regeneration of lost parts.
Additional records.

50 mi. W.N.W. of Tearaght, Co. Kerry, 360 fath., May, 
1905, townet on trawl.—One, 11 mm.

Porcupine Bank, Lat. 53° 7' N., Long. 15° & W., 
oou fath., May, 1905, Petersen trawl at 700 fath.—One, 8 mtn.
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Dr. Lo Bianco very kindly sent ns the Mediterranean form 
which he has recorded as Euchactomera tenuis. This, taken 
off Pt. Tragara at 1,100 m., is a somewhat imperfect example 
of E. Fowleri.

Two Mysids* (apparently from 100 m., off Capri, and from 
1,000 m., off Pt. Carena) though very closely resembling 
E. tenuis in some respects cannot lie included in the 
genus as at present defined on account of the charac
ter of the antennal scale. The scale is narrow and 
tapering, extends somewhat beyond the extremity of the 
antennular peduncle and is sparsely setose on both margins 
with a narrowly rounded apex. The eyes, absent from one 
specimen, are injured in the other, but were certainly bilobate 
when perfect. The telson is of about the same size and shape 
as in E. tenuis, but the apical part is broader and more convex 
in outline than in Sars’ drawings of that species. At each 
angle of this part is a small prominence which in one specimen 
still bears a small fine spine much like one of the angular 
spines of E. Fowleri. The median setae, which are plumose 
and very long and stout, are set at about the same distance 
from each other as in E. typica and E. Fowleri, and therefore 
much further apart than in Sars’ drawing of 7s. tenuis. The 
male, which has the antennular brush of setae well developed, 
has the outer rami of the second to fifth plcopods much shorter, 
not so much jointed, and less setose than the inner. The total 
length is about 7'5 mm.

Genus Amblyops, G. O. Sars.

Amblyops abbreviata, G. O. Sars.
Additional record.

50 mi. W.N.W. of Tearaght, Co. Kerry. 372 fath., Feb
ruary, 1905, townet on trawl.—Four, 13 to‘15 mm.

Genus Paramblyops, H. & T. 
Paramblyops rostrata, H. & T.

Additional records.
80 mi. W.N.W. of Slyne Head, Co. Galway, 180 fath.. 

August, 1904, townet on trawl.—One, fragmentary.
50 mi. W.N.W. of Tearaght, Co. Kcrrv. 372 fath., Feb

ruary, 1905, townet on trawl.—One, 6 mm.
W. of Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W., 

May, 1905, townet on trawl.—One, 6 mm.

* These specimens, having been labelled E. tenuis, by inadvertence, 
were sent to ns with the E. Fowleri, but do not appear in the record.
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Genus Pseudomma, G. O. Sars.

Pseudomma affine, G. O. Sars. 1870.

Pseudomma roseum, Holt, and Tattersall, 1905 (1) nec Sars, 
1870-79.

PL III., Figs. 1-6.

Pseudomma roseum must be expunged from the list of 
British and Irish mysids, since the specimens which we so 
named in our previous communication have proved, on re
examination, to be P. affine*  They are not, however, in 
peifect agiecment with Sars description and figures, and had 
we not obtained from Canon Norman the loan of some of 
Sais co- ypcs of P. affine we should have burdened the genus 
with a spurious species.

* The error was mine, since by an oversight, confined to this form,» 
Tattersall had no opportunity or revising my preliminary determin 
before our paper went to press (E. W. L. H.).

Di. Schaifi was kind enough to place at our disposal speci
mens ol . roseum named by Sars himself, with whose diag
nosis and diawings (1870-79) they are in the most exact agree- 

’ r°senr>l> moreover, is a larger animal, as will appear, 
lhe cieature has given us so much trouble, that to save 

others irom the same, we propose a rather lengthy discussion 
of its characters. Norman’s co-types being in agreement with 

• Irish examples we should, from the material we have seen, 
diagnose the species as follows :_

Form compact, sublinear in shape. Carapace wider than 
pleon , emaiginate posteriorly so as to leave the last thoracic 
segmen exposed ; front margin evenly rounded. Pleon longer 
than carapa^y, first five segments subequal in length ; last s?g- 
(eomnosed of 'Vvvn 1 °n^+ aS segment. Ocular lamina 
X„di„s lo uirSiXf’SXSi S3T b“r'?'

1 nvf ’ T 1P°n eaCh Side With ab0Ut tbirty JateraI
denticles extending from the antero-lateral angles to the 
extreme hind ends of the lateral margins. Anterior margin 
only very slightly produced in the middle line in the female, 
not produced in the male. Antero-lateral angle strongly 
developed in the male, not in the female. Antennular ped
uncle with first and third joints subequal in length in 
female, second joint shorter; in male third joint longer than 
fiis . n cnnal peduncle about as long as antennular peduncle
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in female, a little shorter in male; its two last joints subequal 
in length. Antennal scale extending for about half its length 
beyond antennal peduncle, about three times as long as broad, 
apical part obtusely rounded at tip and extending beyond ter
minal spine of outer margin for a distance varying from one- 
fourth to one-third of total length of scale. Spinous process 
external to articulation of scale strongly developed. Mouth 
parts, thoracic lecjs and pleopods not differing from P. roscum 
in any important particular. Telson very slightly shorter than 
sixth segment of pleon; apex entire, broadly rounded, armed 
with a pair of median setae and with usually four, occasionally 
five, and very rarely six pairs of spines—median pair about 
one-quarter the length of telson, second and third pairs slightly 
shorter than median, fourth (and fifth and sixth, if present) 
pair small. Lateral margins armed with three (rarely less) to 
seven spines. Uropods, outer about half again, inner about a 
quarter again as long as telson ; no spines on ventral surface 
of inner. Length 12 mm., males adult at about 10 mm.

P. affine, as we know it, departs from the account conveyed 
by Sars’ diagnosis and figures, especially in the following 
particulars : —

(i.) The antennal scale never has the part distal to the 
terminal spine of the outer margin of a greater 
length than one-third of the total length of the 
scale. Sars (1870, Pl. V., Figs. 13, 16, 20) depicts 
it somewhat longer.

(ii.) The eye-plate of the female has the median extremity 
distinctly less produced than in Sars’ figure (PL V., 
Figs. 13, 15.).

(iii.) Sars gives the number of pairs of spines on the apex 
of the telson as five to six. We think four is the 
normal number; five appear to occur only occa
sionally, and six pairs we regard as quite excep
tional. We have one specimen which has three on 
one side, four on the other.

We have critically examined thirty-two specimens from 
different localities, and of these twenty-eight which have the 
telson quite perfect give the apical spine formula thus : —

One specimen, .... seven spines (asymmetrical). 
Twenty-two specimens, . four pairs.
Four specimens, . . . . five pairs.
One specimen, .... six pairs.

In other words, four pairs of apical spines occur in about 
eighty per cent, of specimens. In a cursory examination of 
over seventy we have found no other example possessing six 
pairs, though asymetry is not rare.
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The variations in particulars of antennal scale and telson are 
set forth below in tabular form.

Pseudomma affine, G. O. Sars.
Table showing variations in telson and antennal scale.

The abbreviation *' br.” signifies “ broken.”

1

Locality of capture 
of specimens.

Length 
in nun.

Spines arming telson.
Proportion 
of part of 
antennal 

cale beyond 
outei ter

minal spine 
to total 

length of 
scale.Le

ft.

1

Ri
gh

t.

A
pe

x.

50 miles W.N.W. Cleggan, co. Gal- br. br. br. i 1 : 3
way. 120 fathoms. Townet on I 6 6 8 1 : 3
trawl. 5 3 3 8 I broken.

Porcupine Bank. 185 fathoms. 7 5 3 10 1 4 : 19
Lat., 53° 39' N„ Long., 12° 24' 
W. Townet on trawl.

7 6 4 10 4 : 18
7 • X 5 io I 1 : 4
7 5 5 8 1 3 : 11

W. of Porcupine Bank. 500 fa- ' 9 1 o 10 1 : 4
thorns. Lat.. 53° 7' N., Long., 1 
14° 50' W.

40 miles W.N.W. Tearaght, co. 9 br. br. br. 1 : 3
Kerry. 244 fathoms. Townet 8 1 6 6 8 2:7
on trawl. 8 8 o 8 I 7 : 24

8 5 7 8 | 7 : 23
7 6 8 1 : 41

f 5 5 8
1 5 6 8

(6 tails) 6
1 4 3

8
8

4 4 8
I 7 5 8

'(5 heads 3: 11

60 miles W. of Achill Head. 199 9 5 5 12 1 : 4
fathoms. Townet on trawl. 9 3 3 8 7 : 29

1 8 br. br. br. 5: 23

Lambay Deep. 65 fathoms. Tow- 8 5 4 8 6 : 19
net on trawl. 7 4 3 7 4: 11

7 4 4 8 2:7
7 i 4 4 8 3 : 10
7 5 1 5 8 broken.
7 6 6 8 2:7
6 br. | br. br. 5 : 18
u 4 1 4 8 4 : 15

Co-types of P. affine, Sars., re- 10 4 5 8 9: 31
ceived from Canon Norman. 10 5 8 broken.
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From P. roseum it is easy to distinguish P. affine by the 
following characters : —

Eye plate.—In P. affine the denticulations cover the whole 
lateral margins. In P. roseum they scarcely extend beyond 
the antero-lateral angles.

Antennal scale.—In P. affine the length of the apical part 
is generally about a quarter, and never more than a third, of 
the total length of the scale. In P. roseuni the apical is gene
rally about a half and always more than a third of the total 
length of the scale.

Telson.—In P. affine there are at least four apical spines 
on one side or the other of the telson. In P. roseum the num
ber of apical spines has not been observed to exceed two pairs.

Size.—P. affine has not been observed to exceed 12 mm., 
and in Irish waters at least is mature (male) at 10 mm. 
P. roseum attains or exceeds 15 mm., and we suppose that 
the male is not mature at 10 mm.

P. truncatum, S. I. Smith, has the antennal scale much as 
in P. affine, but the eye-plate and telson are quite distinctive. 
Specimens kindly communicated by Professor Smith and 
Canon Norman enable us to speak on this point with reference 
to the actual animal as well as to its presentments in literature.

Other species of Pseudomma appear to present no obvious 
opportunity of confusion with P. affine.

Additional records.
Porcupine Bank, Lat. 53° 39' N., Long. 12° 24' W., 185 

fath., May, 1905, townet on trawl.—Four, 7 to 8 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 14° 50' W.» 

500 fath., May, 1905, townet on trawl.—One, 9 mm.
P. affine has also been taken by the Helga in the Irish Sea 

at 65 fath. Its known horizontal range is, therefore, Norway 
to coasts of Ireland, the vertical range being 65 to 500 fathoms. 
The Mediterranean species recorded as P. affine by Lo Bianco 
is really P. callophira.

Pseudomma calloplura, H. & T.

Pseudomma callophira, H. and T. 1905 (1).

Pseudomma affine, Lo Bianco, 1903, nec Sars.

Pl. IV., Figs. 1-5.
Form sublinear, compact, carapace not much wider than 

the pleon, emarginate posteriorly, evenly rounded anteriorly, 
Pleon with the first five segments subequal, the sixth one and 
a half times as long as the fifth. Ocular lamina large, with 
a short cleft in the median dorsal line, each part sub-rhomboidai 
in shape, about one and a quarter times as broad as long, with 
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a more or less prominent angle near the outer distal corner, 
the margins from the (antero-lateral) angle throughout the 
whole lateral edge on each side armed with about twenty- 
five teeth. Antennular peduncle rather stoutly built and feebly 
aimed, male appendage well developed and densely hirsute. 
Antennal peduncle shorter than the antennular peduncle, with 
the last two joints subequal, feebly armed. Antennal scale 
<ibout foui times as long as broad, and about twice as long as 
the antennal peduncle, extending for about one-third of its 
length past the antennular peduncle, external margin entire, 
terminating in a short spine, tip of the scale rather ob
tuse and not extending beyond the terminal spine. Man- 
dible as usual for the genus, but with the second joint of 
the palp rather broader than in the type species. First and 
second rnaxzllae of the usual structure and form. First 
thoraeze legs rather small with the carpus as long as the merus, 
propodus very shoit, nail distinct and much longer than the 
propodus, meius and the two preceding joints armed on their 
inner edges with plumose setae, the merus having, in addition, 
ordinary setae the caipus armed with a few simple setae, the 
propodus similarly aimed to the carpus. Second thoracic

1? aJ1Vc^\s]1(Jiter than in the type species, with the merus 
slightly longei than the carpus, propodus very small, nail dis
tinct and longei than the propodus ; latter armed with about 
five plumose setae at its tip in addition to a few simple setae, 
not nearly so densely armed as in the type species; remaining 
joints feebly aimed with simple setae only. Endopods of the 
remaining thoracic limbs missing in the type specimens. 
Exopods of the thoracic limbs well developed, those of the 
first and second limbs longer than the endopods, outer distal 
coiner of the basal joint slightly acuminate, flagelliform part 
of ten joints. 1 leopods of the female as usual for the genus, 
those of the male well developed, natatory, inner branch of 
ofn^nFwitVfh lobc armed at tbe tip ™th three

nUrnw witV^tV? + Seta? ^ar its base, lateral lobe rather 
narrow with two setae at it,<? tir» • i xi • n i pleopods of the male consisting ccont ’ ^rd, and fifth 
branches, the inner branch with ft 7° 1?"lt:iartl.cula*e 
T • nf nlonn^rio wnn the usual lateral lobe; fourth
Lx w1-fJ exactly the same structure as the others
but with the outer branch terminating in a very long strong- 
seta quite simple and longer than the whole pleopod itself. 
Felson as long as the last segment of the pleon, lateral margins 
straight, whole telson gradually narrowing to its apex, latter 
broadly rounded, entire, armed with three (? sometimes four) 
pairs o equal spines, which are about one-fifth of the length 
of t re e son and are adorned on .each side with a closely set 
row o minu e spinules or setae; median setae absent; lateral 
margins aime with about thirteen short spines occupying the 
distal two-thirds of the margin. Inner Uropods about one 
and a quarter times as long as the telson, ciliate all round, 
with a single spine at the inner posterior corner of the otocyst. 
Outer uropods about one and a third times as long as the inner 
and broader than the latter: Length, 10 mm.
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In a Mediterranean specimen communicated by Dr. Lo 
Bianco, the telson has on the right side fourteen simple lateral 
and three plumose apical spines, while on the left side the 
numbers are thirteen and four, one of the normally lateral 
spines having become enlarged and plumose.

Fig. 1.—Telson of Pseudomma calloplura.

,, 2.—Telson of Pseudomma Kempi.

Including P nanum, nine species of Pseztdomma are now 
known. Or these species four—P. calloplura, P. Thdeli, 
Ohhn, P. parva, Vanhoffen, and P. Kempi are distinguished 
from the rest by the shortness of the apex of the antennal 
scale, which does not extend beyond the terminal spine of the 
outer margin. Prom P. Theeli, P. calloplura is readily distin
guished by the form of the ocular lamina, which in the former 
species is described as without any trace of median cleft, and 
triangular in shape. A further point of distinction lies in the 
armature of the telson. In P. Theeli the terminal spines arc 
not plumose, while the spines arming the lateral margins arc 
very few in number and confined to the extreme posterior 
part. From 1 . Kempi, P, calloplura is distinguished by 
the absence of median setae and by the plumose character of 
the spines at the apex of the telson, and by the fewer and 
shorter spines arming the lateral margins of the telson. The 
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nlnia ULG °/i * 10 e,^e *s a^so another distinguishing point. With 
.parva, the pi esent species may be identical. P. parva was 

xcij rmpei cctly described by its discoverer, and has never to 
oui mow edge been figured. It has three pairs of spines and 
no median setae on the apex of the telson. Nothing is said 
as to whether the terminal spines of the telson are plumose or 
not, and these are such a striking feature of P caUoplura 
even undei a moderately low power of the microscope, that 
had they been similarly plumose in P. parva this fact would 
hardly have escaped notice and mention. We hesitate to unite 
the two species, especially as P. caUoplura, as will be seen 
from the above description, presents many unusual features. 
£ c g Te 1S-t le^h^‘!.ctcr of the pleopods in the male.

ic u‘ 1 COPO< s, with their feebly armed inner ramus, recall 
the condition seen m Amblyops rather than Pseudomma, while 
the long seta which terminates the outer branch of the fourth 
pan °n y, mds its parallel among the Leptomysinae in the 
genus Mysidopsis where, however, the seta is much shorter 
and plumose, while in P. calloplura it is quite simple and very 
long. I he fust and second thoracic legs, further, differ from 
the type species of the genus. P, roseum, in having the pro
podus very small, and the nail quite distinct and rather long, 
thus again agiceing closely with Amblyops. The details of 
armature of these limbs arc also more in accordance with those 
found m Amblyops than in Pseudomma. The character of the 
oculai lamina in P. calloplura, however, places this species in 
the genus Pseudomma. Though a slight dorsal cleft is notice
able, as, indeed, it is in the type species, the lateral elements 
of the lamina aie otherwise perfectly contiguous.
Additional records.

Tearaght, Co. Kerry, 454 fath., Novem
ber, 1904, townet on trawl.—-Four, 9 to 10 mm.

50 mi same course, 372 fath.. February, 1905. townet on 
trawl.—Four. 8 to 10 mm.

50 mi., same course, 360 fath., May, 1905, townet on trawl. 
—Nine, 7 to 9 mm.

Undei the name of P. affine, Tjo IBianco (1903) indicated the 
occuiicncc of this species in the Mediterranean.

Pseudomma Kempi, H- & T-
P. Kempi, Holt and Tattersall. 1905 (1).

Pl- IV., Figs. 6-10.
Form robust, commit i rmuch wider than nlon >' ’ " 11 . inpnr in shape. Carapace not

in front, cervical snlrnc’ en},arSinate posteriorly, evenly rounded 
ment longer than 12? ‘ mark?cL P'eo” the first ST 
last segment about twin wlllch are sub-equal in length. 
lamina, slightly c-lrf/' +i HS as the preceding. Ocular

' ln the middle dorsal line, composed of 
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two sub-rectangular contiguous plates; rather large, minutely 
hispid all over; teeth about twelve in number, confined to the 
antero-lateral corners. Antennular peduncle short and very 
stoutly built; basal joint with its outer corner produced into 
a process tipped with setae; second joint remarkably short; 
third joint roughly cubical in shape, as long as the other two 
combined, with a few setae on its inner edge and inner distal 
corner. Antennal peduncle comparatively short and more 
slender than the antennular peduncle; third joint slightly 
longer and narrower than the second ; both second and third 
joints with setae at their inner distal corners. Antennal scale 
about twice as long as the antennal peduncle, extending for 
about half its length past the antennular peduncle ; about three 
times as long as broad in its widest part; outer margin entire, 
terminating in a prominent spine; apex of scale bluntly 
rounded and not extending beyond the terminal spine. Man
dible of the usual form, but with the second joint of the palp 
wider than usual. First and second maxillae as in the type 
species. First thoracic legs rather short, merus equal in 
length to the carpus, propodus small, nail distinct and longer 
than the propodus ; merus and two preceding joints armed with 
strong plumose setae, carpus armed with simple setae only, 
about four plumose seta on the propodus. Second thoracic 
legs moderately slender, with the carpus equal to the merus, 
propodus very small, nail quite distinct and longer than the 
propodus, a few plumose setae on the propodus, the remaining 
joints with a few scattered simple setae. Exopods of all the 
thoracic limbs well developed; outer distal corner of the basal 
joint slightly acuminate; flagelliform part of about ten joints. 
Telson as long as the last segment of the pleon, massive and 
'well armed, tapering slightly to a broadly rounded entire apex 
armed with a median pair of minute spinules (which often 
appear as a single spinule with a bifid tip), a median pair of 
plumose setae arising anterodorsally to the above, and two 
pairs of spines, rather long and slender, the inner and longer 
pair of which are about one-sixth the length of the telson 
proper; lateral margins, from the level of the otocysts, each 
with about twenty-eight to thirty spines increasing in length 
towards the apex. Inner uropods about one and a sixth times 
as long as the telson, with a single spine on the inner posterior 
corner of the otocyst. Outer uropods about one and a half 
times as long as the telson, broader than the inner uropods. 
Length of an apparently adult female, 11 mm.

In describing P. calloplura we called attention to the rather 
marked differences which existed between the first and second 
thoracic legs of that species and those of the type form 
P. roseum, noting that the condition there seen showed closer 
resemblance to the genus Amblyops than to Pseudomma. 
These differences are to be found in the extreme shortness of 
the propodus and the length and distinctness of the nail, as 
well as in the armature. P. Kempi has the first and second 
thoracic legs of exactly the same type as P. calloplura. The 

[ 210 ]



V. ’04, 35

two species are very closely allied, and further points of agree
ment between them are to be seen in the shape of the antennal 
scale, in the comparative breadth of the second joint of the 
mandibular palp and in the presence of a single spine at the 
inner posterior corner of the otocyst. They differ from each 
other in the relative length and stoutness of the antennular 
peduncle, and in the armature of the eye. In P. calloplura 
the eye is smooth and has teeth along the whole of its lateral 
edge. In P. Kempi the eye is distinctly hispid, and the teeth 
are confined to the anterolateral corner. Further, in P. callo
plura the last segment of the pleon is only one and a half times 
as long as the preceding segment, whereas in P. Kempi it is 
twice as long. Finally, the telsons of the two forms are very 
distinct, P. Kempi differing from P. calloplura in possessing 
a median pair of plumose setae and small spinules, in the non- 
plumosc character of the terminal spines, and in the larger 
number and greater length of the spines arming the lateral 
margins. A comparison between the pleopods of the males 
of each species is, unfortunately, not possible, the only frag
ment of a male of P. Kempi which is available having the 
pleopods evidently in an immature state of development. 
This fragment measures 7 mm. in length, and we judge that 
the total length of the complete specimen must have been 
at least 10 mm. Of the pleopods exhibited by this fragment 
all except the first have the inner ramus longer than the outer, 
while both branches of all are imperfectly articulate, with the 
setae sparingly or not at all developed. It is impossible at 
present to say whether the peculiar condition of the fourth pair 
of pleopods noticed in the male of P. calloplura obtains also in 
P. Kempi, but this is quite likely in view of the close resem
blance in other characters.

Pseudomma nanum, sp. n.

Pl. III., Figs. 7-10.
Form, compact, sublinear in shape. Carapace little wider 

than the pleon, emarginate posteriorly, evenly rounded 
in front. Picon longer than the carapace, with the first five 
segments subequal in length, the last segment once and a half 
to once and two-thirds as long as the fifth. Ocular lamina 
slightly cleft in the middle line, composed of two sub-rect
angular contiguous plates; extending to barely the distal ends 
of the basal joints of the antennules, each plate exhibiting 
near the mid-dorsal line a rather prominent corner, which is 
much more pronounced in the male than in the female; plates 
hispid, armed on the anterolateral margins with about fifteen 
teeth, lateral margins smooth. Antennular peduncle in the 
female moderately slender, basal joint the longest, nearly as 
long as the other two combined; second joint small, whole 
peduncle feebly setose; in the male much stronger and longer, 
distal joint nearly as long as the basal, male appendage well 
developed and very hirsute. Antennal peduncle slender, in
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the female shorter than the antennular peduncle, last two joints 
subequal; in the male longer and more slender than in the 
female, as long as the antennular peduncle, the last joint some
what longer than the second. Antennal scale comparatively 
short and narrow, in the female extending for only a little way, 
in the male not extending beyond the antennular peduncle, 
about four times as long as broad, outer margin entire termi
nating in a strong spine, apex obtusely rounded and almost 
imperceptibly extending beyond the outer terminal spine. 
Mouth parts of the usual type found in the genus. First 
thoracic legs very much as described for P. callophira, with, 
however, the carpus shorter than the merus, propodus short, 
nail well developed, distinct and longer than the propodus; 
setae as in P. calloplura. Second thoracic legs much as in 
P. roseum ; carpus shorter than merus ; the propodus much 
better developed than in either P. calloplura. or P. Kcmpi, 
and densely armed with both simple and plumose setae; nail 
distinctly present but small, shorter than the propodus and 
hidden among the setae of the propodus. Exopods of all 
the thoracic limbs well developed, outer distal corner of the 
basal joint slightly acuminate, flagelliform part of eleven 
joints. Pleopods of the female of usual structure, those of the 
male well developed, biramous, natatory, of the type met with 
in P. roseum; inner branch of the first pair with a single long 
seta at its tip, and three or four on its inner edge, lateral lobe 
well developed and tipped with two or three long setae. 
Telson as long as the last segment of the pleon, base nearly 
three times as broad as apex; apex broadly rounded, entire, 
armed with a pair of median setae and four pairs of strong 
simple spines, the innermost pair the longest, about one- 
quarter the length of the telson, each succeeding pair shorter 
than its inner neighbour; lateral margins unarmed. Inner 
uropods once and a quarter, outer uropods once and a half the 
length of the telson ; no spine at the base of the inner uropod. 
Length of the type female 8 mm., of the type male (adult) 
6'5 mm.

Though the type male only measures 6*5 mm., the brush on 
the antennules is very well developed, as are also the pleopods. 
This would seem to indicate that P. nanum is a small species 
compared with most other members of the genus. Tt is at 
once distinguished from all its congeners by the unarmed 
lateral margins of the telson. Otherwise it approaches rather 
closely to P. Sarsi described from the Challenger collections 
from near Kerguelen. P. Sarsi has, however, distinct though 
small spines on the lateral margins of the telson. The shape 
of the antennal scale is the same in both species and unlike 
that seen in any other member of the genus.

The first two thoracic legs of P. nanum show a rather inter
mediate stage between the type form P. roseum and P. callo
plura. The first thoracic leg agrees in all essential particulars 
with that described and figured by us for P. calloplura. The 
second thoracic leg, however, approaches more nearly to the 
condition seen in P. roseum in having the propodus well 
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developed and densely setose. The nail is, however, quite 
distinctly developed though quite small. The third to eighth 
legs arc missing in all our specimens, both of P. nanum and 
P. calloplura.

The sexual difference noted above in the proportional length 
of the antennal peduncle has not, we believe, been noticed in 
any other mysid.

We append a tabic for the ready identification of the known 
British-and-Irish species of Pscudomma.

1. Lateral margins of the telson armed with more or fewer 
spines.

A. Antennal scale with the outer margin terminating in a
spine, apex of the scale not extending beyond the outer 
terminal spine.
(i.) Telson armed at apex with about three pairs of 

plumose spines, median setae absent, lateral mar
gins with about thirteen small spines; eye plate 
with teeth throughout the antero-lateral and lateral 
edges.

P. calloplura, H. and T.
(ii.) Telson armed at apex with about two pairs of simple 

spines, and a median pair of small spmules, median 
setae present, lateral margins with about twenty
eight spines; eyeplate with teeth confined to the 
antero-lateral corner.

P. Kempt, H. and T.
B. Antennal scale with the outer margin terminating in a

spine, apex of the scale extending far beyond the outer 
terminal spine.
Telson armed at apex with about four pairs* of 

simple spines, median setae present, lateral margins 
armed with about three to seven spines; eye plate 
with teeth throughout the antero-lateral and lateral 
margins.

P. affine, G. O. Sars.
II. Lateral margins of the telson unarmed.

Antennal scale with the outer margin terminating in a 
spine, apex barely extending beyond the outer terminal 
spine.

Telson armed at its apex with about four pairs of 
simple spines, median setae present, eye plate with 
teeth confined to the antero-lateral corner.

P. nanum, H. and T. 
Records of P. nanum.

60 mi. W. of Achill Head, 199 fa th., August, 1901, townet 
on trawl.—One, 5 mm.

* The spines, as in all Mysidae, are not rarely asymmetrical in dis
tribution. The total number observed on the apex varies from seven to 
twelve (see p. 28).

[ 213 ]



V. ’04, 38

48 mi. W.N.W. of Tearaght, Co. Kerry, 337 fath., Novem
ber, 1904, townet on trawl.—Nineteen, G to 8 mm.

50 mi. same course, 372 fath., February, 1905, townet on 
trawl.—Eight, 6 to 9 mm.

50 mi. same course, 360 fath.. May, 1905. townet on trawl. 
-—Three, 7 mm.

Genus Mysidopsis, G. O. Sars. 

Mysidopsis didelphys, Norman.
Additional records.

50 mi. W.N.W. of Cleggan, Co. Galway, 120 fath., August, 
1904, townet on dredge-bridle.—One, 7 mm.

Porcupine Bank, Lat. 53° 20' N., Long. 13° 0' W., 164 fath., 
May, 1905, townet on trawl.—One, 12 mm.

Genus Mysideis, G. O. Sars. 

Mysideis insignis, G. O. Sars.

Mysidopsis hibcrnica, Norman, 1892.

The examination of further material has convinced us that 
M. insignis and M. hibernica cannot be regarded as specifically 
distinct. They are one species in which the apex of the telson 
may exhibit an emargination which varies, without regard to 
size of individual, from the merest indentation to a distinct 
but small and narrow cleft. The cleft is never denticulate, 
and the median setae are on the ventral face of the telson 
somewhat anterior to its postero-median margin. The lateral 
spines are in the specimens of which we have knowledge from 
eighteen to twenty-five in number.

We have noted in Mysidetes Farrani a variation in the telson 
at least equal to that which separates the original descriptions 
of M. insignis and M. hibernica.

Additional records.
75 mi. W.S.W. of Fastnet, Co. Cork, 190 fath., May, 1904, 

townet on trawl.—Two, 15 mm.
50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb

ruary, 1905, townet on trawl.—Two, 9 and 11 mm.
Same locality, 360 fath., May, 1905, townet on trawl.—Two. 

10 and 13 mm.
Porcupine Bank, Lat. 53° 39' N., Long. 12° 24' W., 185 

fath., May, 1905, townet on trawl.—One, 15 mm.
Porcupine Bank, Lat. 53° 2' N., Long. 13° 48' W., 105 fath., 

May. 1905. townet on trawd.—Eleven, 10 mm.
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Genus Leptomysis, G. 0. Sars. 

Leptomysis gracilis, G. O. Sars.

Porcupine Bank, Lat. 53° 2' N., Long. 13° 48' W., 105 fath., 
May, 1905, townet on trawl.—Three 12 mm

While this species occurs in our gatherings from shallow 
water off the south and west coasts and is very common in the 
Irish Sea, we have only once found it (as above) in deep-w;ater 
collections. Its occurrence elsewhere in water of more than 
40 oi 50 fath. does not appear to have been reported, but it 
lias been taken in as little as 10 fath., and is in fact a littoral 
species. On this account its presence on or near the Porcupine 
Bank is of obvious interest.

Sub.-Fam. nov. MYSIDETINAE.
Differing from Leptomysinae in having the pleopods rudi

mentary in both sexes.

Type-genus Mysidetes, nov.
We suppose that the institution of sub-families in the 

Mysidae is regarded rather as an aid to determination of speci
mens than as an expression of equally important taxonomic 
distinctions. The Mysidetinae, differing from the Leptomy
sinae only in the characters of the pleopods, closely resemble 
in the characters of the antennal scale and telson the Hetero- 
mysinae and Mysidellinae, which also have the pleopods rudi
mentary in both sexes; but are distinguished from them, 
respectively, by the structure of the third and first thoracic 
limbs.

Genus Mysidetes, nov.
Antennal scale lanceolate, setose all round.

and^th^ aud wel1 developed molar process

inner lobe better developed than in 
the genus Myszdopsis and bearing more setae.

setiferous ’expansion'of ‘the®?°Sn.ath w®]1 developed, inner 
developed. 1 * *1(3 ^asal part present and well

armed Vitrpluml7e%XeOIntei3’ &irly St°Utly b"a‘ We" 

feebly°armedOra,?,t much as in the genus Mysidopsis, 
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Remaining legs with a three-jointed tarsus.
Pleopods of both sexes rudimentary and much as in females 

of the genus Mysidopsis.
Telson elongate, cleft; cleft armed with small teeth; sides 

of telson armed with spines : no median setae.
Inner uropods with a row of spines along the greater part 

of the inner edge, otocyst not exceptionally large.
Type, Mysidetes Farrani (H. and T.).

Mysidetes Farrani (H. & T.).
Pl. V.

Mysideis (?) Farrani, Holt and Tattersail, 1905 (1).
Form moderately robust. Carapace much wider than pleon, 

slightly emarginate posteriorly; produced in front into an 
obtusely rounded rostrum. Pleon longer than carapace, its 
first four segments subequal in length, the fifth slightly longer 
than the fourth, the last segment one and a quarter times as 
Jong as the fifth. Eyes large, nearly globose, extending to the 
distal joint of the antennular peduncle, pigment golden brown. 
Antennular peduncle strongly built, the middle (second) joint 
very small, the distal joint stouter than the other two and 
equal in length to the basal joint. Antennal peduncle with 
the antepenultimate joint small, the penultimate joint longer 
than the last, each of the latter joints with a few setae on their 
inner distal corners. Antennal scale lanceolate, about four 
times as long as broad, setose all round, extending for a little 
way beyond the antennular peduncle, and about half as long 
again as the antennal peduncle. Mouth parts as for the genus. 
First thoracic legs six-jointed, moderately stoutly built, with 
the merus longer than the carpus, the carpus longer than the 
propodus, nail distinct; the inner edge of the last four joints 
armed with plumose setae. Second thoracic legs very much 
as in the genus Mysidopsis, with the merus nearly as long as 
the carpus and propodus combined, the latter shorter than the 
carpus, and densely setose; nail distinct; the whole appendage 
except the propodus feebly armed. Third thoracic legs with 
the tarsus three-jointed, and shorter than the merus; nail 
distinct and as long as the last two joints of the tarsus com
bined. The remaining thoracic legs with the first joint of the 
tarsus proportionally longer than in the third pair, in other 
respects agreeing with the latter. Exopods of the thoracic 
limbs well developed, with the outer distal corner of the basal 
joint bluntly rounded, the flagelliform part of nine joints 
except in the first pair of limbs, where it is eight-jointed. 
Pleopods of sexes rudimentary, as in females of the 
Leptomysinae. Telson as long as the last segment of the 
pleon, gradually narrowing towards the apex, where it is rather 
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less than hall' the width at the base; apex truncate and cleft, 
the clelt varying in depth from one-fifth to one-tenth of the 
total length of the telson ; cleft armed with three small spines 
at the apex and about three to five on each side; apex with a 
pair of spines on each side of the cleft, the inner pair being 
the shortest; lateral margins armed with from ten to twenty- 
two spines, which commence at about the level of the otocyst 
and continue to the apex, gradually increasing in size. Inner 
uropods about half as long again as the telson, rather narrow, 
with from twenty-live to twenty-eight spines in a row along 
the inner edge, the spines commencing about opposite the 
centre of the otocyst and extending from about two-thirds to 
three-quarters of the way to the extremity. Outer uropods 
about twice as long as the telson, and one and a half times as 
long as the inner. Length of the largest specimen, 28 mm. 
Males mature at about 15 mm.

three damaged “ema'le ‘Z “bZ

p 146), but too la e ZTlose s!±‘ &localitf <D, 

thn l-iro-pr im)>- • . a 1! have rudimentary pleopods. though 
the laitoci males aie evidently mature 1 While this circumstance removes Mysidetes from th a r U • -1 V S'11i- + • • t . iIorn the Leptomysinae it affords no
assistance in distinguishing the Mysidetes from
nnrnrl ^toMn Mysidopsis. We have, therefore, pre-
Ei parallel roluinns1'0' 1C fl,stincti™ characters are set forth

* Six nioie were found afterwards in the gathering made at 454 fath., 
November, 1904. ° ®

+ V c take it that a male with well-developed antennular brush is 
mature. In M.y.sntas tnx„jnis the range in size from the smallest mature 
male to the largest example appeal’s to bo about the same as in the 

not singular in that respect.species before us, which is, therefore.

[Table.
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1
Mysidopsis. Mysidetcs.

-

Mysideis.

Mandible, Without molar 
process.

Wit'n molar pro
cess.

With molar pro
cess.

First maxiua, Inner lobe rather 
small and armed 
with few setae.

Inner lobe normal 
in size, armed 
with several se
tae.

Inner lobe normal 
in size, armed 
with several se
tae.

Second maxilla, Without inner
setiferous ex
pansion of the 
basal part.

With inner seti
ferous expan
sion of the 
basal part.

With inner seti
ferous expan
sion of the 
basal part.

First thoracic 
legs.

Six - jointed, of 
normal stout
ness and arma
ture.

Seven-jointed, of 
normal stout
ness and arma
ture.

Seven-jointed, very 
massive, and 
very strongly 
armed.

Second thoracic 
legs.

Normal, Normal, Unusually massive 
and very dense
ly and strongly 
armed.

Telson, With or without 
a cleft; cleft 
when present 
unarmed; no 
median setae.

With a cleft; cleft 
armed; no
median setae.

With a very shal
low cleft; cleft 
unarmed; med
ian setae pre
sent.

Inner uropods With few spines 
confined to the 
region of the 
otocyst.

With many spines 
extending well 
over half way 
down the uro
pod.

With few spines 
confined to the 
region of the 
otocyst.

Pleopods of the 
male.

Well developed, 
biramous.

Rudimentary, .. Well developed, 
biramous.

Mysidopsis incisa, G. 0. Sars, described in the Challenger 
report, ought most probably to be referred to Mysidetcs. We 
have examined the type in the British Museum and find that 
in addition to the armed cleft of the telson it has a row of 
spines on the inner uropod exactly as in M. Farrani. It is a 
female.

Our material of M. Farrani, though not very numerous, 
exhibits considerable variation in the telson and uropods. The 
variation in the depth of the cleft of the telson is rather sur
prising. It may be as little as one-tenth and as great as one- 
fifth of the total length of the telson. The armature of the 
cleft is not always the same, nor is it invariably symmetrical. 
The specimen which we have used for illustration has three 
small spines at the apex and four and five on the sides. 
Another specimen has three at the apex and four on each side, 
while yet a third has three at the apex, four on one side 

[ 218 ]



V. ’04, 43

and three on the other. The number of spines on the inner 
uropod varies from twenty-five to twenty-eight, and is not 
always the same on the two inner uropods of the. same animal. 
We have counted twenty-five on one side and twenty-six on 
the other, and in another instance twenty-six on one side and 
twenty-eight on the other. The distance to which the spines 
on the inner uropod extend is likewise variable. We have 
found them extending as little as two-thirds of the way down 
in one specimen, and as much as three-quarters of the way 
down in others. The spines of the lateral margins of the 
telson vary according to age, as seems to be at least not unusual 
in Mysidae, from twelve to twenty-two.

We subjoin a table in which is given the results of a critical 
examination of all our material. It may be mentioned that 
specimens 8, 13 and 18 were the three first specimens to hand, 
and were those from which our preliminary description was 
drawn up.

Table showing variations in the armature of the telson.

Length 
of 

Specimen 
in 

Millimetres.

Proportion of
Length of 
Cleft to

Length of 
Telson.

Spines arming Margins 
of Telson. Spines 

Arming Cleft 
of Telson.

Index 
Number 

of 
Specimen.Left Side. | Right Side.

1G
1

1 : 10 12 11 9 1
15 1 : 8 13 12 8 2
15 1 : 8 12 12 6 3
14 1 : 8 13 13 6 4
13 1 : 8 10 10 9 5
13 1 : 10 12 12 8 6
13 1 : 9 11 11 9 7
12 1 : 5 21 21 13 8
12 1 : 8 12 11 8 9
11 1:8 12 12 8 10
11 1 : 8 11 11 8 11
10 1 : G 10 10 10 12
10 1 : 5 21 20 13 13

9 1 : G 10 10 9 14
9 1 : 10 10 10 6 15
9 1 : 6 13 13 9 16
9 1 : G 11 12 8 17
7 1 : 5 ? 16 10+ 18*

28 1 : 7 26 25 12 19
28 1 : G 23 22 13 20
12 1 : 10 11 10 7 21

Additional record.
50 mi. W.N.W. of Tearaght, Co. Kerry, 360 fath., May, 

1905, townet on trawL—Two, 28 mm.; one, 12 mm.
* Telson broken.
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The known vertical range is from 337 to 454 fath., while the 
known horizontal tango remains confined to a small area off 
the coast of County Kerry.

Sub.-Fam. MYSINAE.

Genus Dasymysis, Holt and Beaumont.

Dasymysis longicornis (M.-Ed.).
My sis longicornis, Milne-Edwards, 1837.
My sis longicornis, G. 0. Sars, 1877.
Acanthomysis platydens, Czerniavsky, 1882. 
Acanthomysis longicornis, Czerniavsky, 1882. 
Acanthomysis spinosissima, Czerniavsky, 1882. 
Acanthomysis longicornis, Norman, 1905.

70 mi. S.W. of Fastnet, Co. Kerry, 81 fath., May, 1905, 
townet on trawl.—One, 10 mm.

D. longicornis is known to us from less than 50 fath. at 
several localities on the west coast, and is very common in the 
Irish Sea.

Sub-Fam. A RA ClfNOMYSINAE, H. and T.

Genus Chunomysis, H. & T
Chunomysis diadema, H. & T.

Additional record.
50 mi. W.N.W. of Tearaght. Co. Kerry, 372 fath., Feb

ruary, 1905, townet on trawl.—One, 5 mm.

Sub-Fam. SIRIELL1N AE, Czerniavsky.

Genus Siriella, Dana.

Siriella norvegica, G. O. Sars.
10 mi. W.N.W. of Tearaght, Co. Kerry, 76 fath., Novem

ber, 1904, townet at surface.—One, 16 mm., ovigerous.
This Siriella seems to be more truly pelagic than its British- 

and-Irish congeners, and, as far as our collections go to show, 
is one of the rarest Mysids on the west coast. It may, how
ever, prove less rare when the very large townets have been 
more worked over the inshore grounds to which we think it 
belongs rather than to the ocean.
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Sub.-Fam. GASTKOSACC1NAE, Norman.

Genus Haplostylus, Kossmanu.

Haplostylus Normani (G. O. Sars).
Additional records.

Porcupine Bank, Lat. 53° 38' N.. Long. 13° 19' W., 135 
fath., August, 1901, townet on trawl.—Six, 6 to 8 mm., and 
ten very small.

80 mi. W.N.W. of Slyne Head, Co. Galway, 180 fath., 
August, 1904, townet on trawl.—One, 7 mm.

Porcupine Bank, Lat. 53° 2' N., Long. 13° 48' W., 105 fath., 
May, 1905, townet on trawl.—Eighteen, 6 to 13 mm.

Porcupine Bank. Lat. 53° 20' N., Long. 13° 0' W., 164 fath., 
May, 1905, townet on trawl.—One, fragmentary.

Sub.-Fam. BOBEOM YS1NA E, H. and T.

Genus Boreomysis, G O. Sars.

Boreomysis arctica (Kroyer).

Boreomysis arctica, G. O. Sars, 1870-79.

Additional records.
50 mi. W.N.W. of Tearaght, Co. Kerry, 372 fath., Feb

ruary, 1905, townet on trawl.—Nineteen, 15 to 22 mm.
50 mi. W.N.W. of Tearaght, Co. Kerry, 360 fath., May, 

1905, townet on trawl.—One, 18 mm.
Lo Bianco (1903) has announced the capture in the Mediter

ranean of examples which ho refers to this species. Some of 
these, which we have been permitted to examine, differ in no 
obvious respect from the Irish specimens, which are in agree
ment with Sars’ descriptions of Norwegian forms. This 
Mysid would therefore seem to have a distribution equivalent 
to that of the Euphausian Meganyctiphanes norvegica, extend
ing from the Arctic region to the Mediterranean.. In our pre
vious communication we included Jan Mayen in the list of 
localities. This, as Dr. Hansen has suggested to us, is an 
error of transcription from Sars’ table (1870-79).

Boreomysis tridens, G. 0. Sars.
Additional record.

W. of Porcupine Bank, Lat. 53° 7' N., Long. 14° 50 W., 
500 fath. May, 1905, townet on trawl.—Ten, 9 to 24 mm.
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Boreomysis megalops, G. O. Sars.

Additional records.
50 mi. W.N.W. of Cleggan Head, Co. Galway, 120 fath., 

May, 1904, townet on trawl.—Two.
54 mi. W.N.W. of Eagle Island, Co. Mayo, 200 fath., 

August, 1904, townet at bottom.—One, 10 mm.
Porcupine Bank, Lat. 53° 39' N., Long. 12° 24' W., 185 

fath., May, 1905, townet on trawl.—Two, 14 and 3 6 mm.
Porcupine Bank, Lat. 53° 2' N., Long. 13° 48' W., 105 fath., 

May, 1905, townet on trawl.—Two, 10 mm.
Porcupine Bank, Lat. 53° 30' N., Long. 13° 0' W., 164 

fath., May, 1905, townet on trawl.—One, 10 mm.

Boreomysis microps, G O. Sars.

Boreomysis subpellucida, Hansen, 1905 (1).

We recorded (1905) a specimen which we considered refer
able to B. microps, but were induced, by the publication of 
Hansen’s description of B. subpellucida, to examine Sars’ 
type, which is in the British Museum. The fact is that in 
so far as the diagnosis of B. microps differs from that of 
B. subpellucida, the former is erroneous. The type (and Sars’ 
only) specimen of B. midrops is in rather bad condition, and 
especially the eyes are badly preserved, but on one of them 
the papilla of B. subpellucida is easy to distinguish, and in all 
other respects the two forms agree. Hansen’s figures of the 
antennal scale and telson appear to us to be more faithful to 
the type than the drawings given in the Challenger report, 
but the difference is at most slight.

We find that in small examples (about 7 mm.) the dilatation 
at the top of the apical cleft of the telson is not yet developed, 
but is represented only by an extremely narrow fissure. Other
wise the young present no obvious difference from the adult. 
The spinules between the lateral spines of the telson, figured 
by Sars and mentioned by Hansen, are already present.

Additional records.
50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 

February, 1905, townet at 700 fath.—One, 7 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 14° 50' W., 

500 fath., May, 1905, townet on trawl.—One, 7 mm.
W. of Porcupine Bank, Lat. 53° 7' N., Long. 15° 6' W., 860 

fath., May, 1905, Petersen trawl at 700 fath.—Twenty-two, 
6 to 18 mm.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath., 
May, 1905, Petersen trawl at 1,150 fath.—Ten, 17 to 20 mm.
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Petersen’s net has demonstrated that this oceanic species 
is abundant on the confines of our area, and Dr. Hansen tells 
us that it is common towards Iceland and the Faroe Islands. 
He has recorded it from near the Azores and Canary Islands. 
As the original record is from off Nova Scotia B. microps 
would seem to be generally distributed throughout the North 
Atlantic.

Sub.-Fam . 1\I} B1DELLINA E, Czerniavsky.

Genus Mysidella, G. O. Sars.

Mysidella typica, G. O. Sars.
Additional records.

50 mi. W.N.W. of Slyne Head, Co. Galway, 112 fath., 
August, 1904, townet on dredge.—One, 7 mm.

W. of Porcupine Bank, Lat. 53° 1' N., Long. 14° 34' W.,
293 fath., May, 1905, townet on trawl.—Three, 6 to 8 mm.
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NOTE ADDED IN PRESS.*

Nyctiplianes Couchi.
In our previous report (1905 (1) p. 103), we stated that 

hyctiphanes Couchi could be distinguished from 1V. australis 
by the presence in the former of a spine over the base of the 
telson. I’oi this ye idled upon the accuracy of Sars* (1885) 
descriptions and figures. Stebbing (1905), in recording N. 
australis from the Cape of Good Hope, remarked the presence 
of a. spine in that species. Examination of the Challenger 
material, including the types, has shown that the spine is 
always present m N australis, and about as large as in N. 
Couchi, and the only differences which we can detect are •—

Females of about 8 mm. and upwards, and young males 
of 3. ouclii. have a digitate leaflet on the second joint of 
the antennular peduncle. Neither sex of 3r. australis has 
such a leaflet, though large females may have a minute simple 
process in the same place. Adult males of iV. Couchi have, on 
the pioximal mteio-v entral corner of the third joint of the 
antennular peduncle, a group of three to five closely-set 
plumose sctiform spines which arc not present in adult males 
of N. australis.

EXPLANATION OF THE PLATES.

Plate I.

Thysanopoda acutifrons.

Fig. 1. Lateral view of young specimen, 16 mm.
,, 2. Dorsal view of head of adult female, 37 mm.

Plate II.

Thysanopoda distingucnda,

Female, 23 mm.
Fig. 1. Lateral view.

,, 2. Dorsal view of head.
,, 3. Dorsal view of telson and uropods.

Plate III.

Pseudomma affine.
Fig. 1. Dorsal view of female, 10 mm.

,, 2. Left eye-plate of male.
,, 3. Left eye-plate of female.
,, 4. Antennal scale.
,, 5. Telson, of a male, with the usual number of apical spines.
,, 6. Telson, of a female, with five pairs of apical spines.

* See page 12.
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Pseudomma nanum,

Male, 7 mm.

Fig. 7. Dorsal view.
,, 8. Left eye-plate.
,, 9. Antenna and antennule.
,, 10. Telson.

Plate IV.

Pseudomma calloplura

Male, 11 mm.

Fig. 1. Dorsal view.
,, 2. Antenna.
,, 3. Endopod of 1st thoracic limb.
,, 4. Endopod of 2nd thoracic limb.
,, 5. Pleopod of 1st pair.

Pseudomma Kempi,

Female, 12 mm.

Fig. 6. Dorsal view.
,, 7. Antenna.
,, 8. Antennule.
,, 9. Endopod of 1st thoracic limb.
,, 10. Endopod of 2nd thoracic limb.

Plate V.

Mysidetes Farrani, 

tp- , . Female, 14 mm.
rig. 1. Dorsal view.

,, 2. Antenna.
,, 3. Endopod of 1st thoracic limb.
„ 4. Endopod of 2nd thoracic limb.

5. Endopod of 3rd thoracic limb* 
„ 6. Telson.
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Appendix, No. VI.

i. Plankton collected at Irish Light Stations in 1904, by Lewis 
Henry Gough, Ph.D.

ii. Hydrographical Observations at Irish Light Stations, 1904.

i.

PLANKTON COLLECTED AT IRISH LIGHT STATIONS 
IN 1904.

BY

Lewis Henry Gough, Ph.D., Plymouth,
Assistant Naturalist to the Marine Biological Association of 

the United Kingdom.

Introduction.
The results of townettings taken regularly every fortnight in 

1904 at Skulmartin, South Arklow and Coningbeg Lightships, 
and at Fastnet Lighthouse, are shown on the following tables.

All the samples were taken in the same way, and with similar 
apparatus. The nets used each have an opening of 18 inches 
diameter, the bags are 3G inches long, conical and truncated at 
the ends ; the diameter of the cod-end is 2| inches. The nets 
themselves are made of two grades of silk, the front 18 inches 
are of silk with 50 meshes to the inch, the hinder 18 being of 
silk with 180 meshes to the inch. This arrangement enables the 
net to catch the zooplankton and phytoplankton equally well. 
The samples were taken from the Light stations, using the move
ment of the tide to capture the plankton. Each sample represents 
half an hour’s tide-flow through the nets. To ensure greater 
comparability the samples were always taken at spring-tides, at 
the same state of the tides, so that, for each station, the samples 
are taken from water coming from the same direction.

It is perhaps too early, before another year’s results have been 
obtained, to discuss in detail the changes, seasonal or otherwise, 
in the plankton at the different stations ; a comparison of the 
stations inter se, however, produces interesting results.

According to the general character of the plankton, the stations 
under consideration can easily be arranged into two groups 

Fisheries, Ireland, Sei. Invest., 1904, VI., [Published, April, 1906].
Q 2
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Fastnet and Coningbeg on the one side, Skuhnartin and South 
Arklow on the other. The material taken at Fastnet and Coning- 
beg was very similar, almost always consisting nearly entirely of 
zooplankton, Calanu.s finmarckicus and Met rid iu Lacens forming 
the bulk of the samples ; the phytoplankton from these stations 
was always poor in species and in quantity. A noticeable fact is the 
generally discontinuous range of the species during the year. In 
contrast to this, the plankton taken at South Arklow and Skul- 
martin usually showed a smaller quantity of zooplankton, the 
bulk of the samples always being less than that from Coningbeg 
or Fastnet. At the same time, the phytoplankton was usually 
richer, especially in individuals, the range of several of the species 
being much more continuous.

It is often a noticeable fact that when the plankton is specially 
rich in copepods, the phytoplankton is correspondingly poor. 
Samples containing very large quantities of zooplankton seem 
further to be most often met with in positions similar to those of 
Coningbeg or Fastnet; as for instance, in the most western por
tions of the English Channel, on the border between the open 
ocean and the enclosed or coastal waters. In the case of the 
discontinuous range in time of some of the species of phytoplank
ton, the position again seems to be an important factor. This is 
especially the case with neritic diatoms, such as Jiiddidphia 
mobiliensis. It some places it appears to be a seasonal species, 
whose period of vegetation falls in the winter and early spring, 
for instance, at Coningbeg and Fastnet; in other localities it is 
found for a much longer period, and in places where the factors 
which go to make the plankton assume a neritic character are 
most evident, it becomes a perennial, as at South Arklow and 
Skuhnartin. This is also the case to a greater or lesser degree 
with several other neritic organisms, such as species of GuNitt'rcZict, 
Hyalodiscus, Coscinodiscus, and Bacillarict. In a similar way 
among the Copepoda neritic species which appear to be seasonal 
at some places, are perennial at others, for instance, Temora 
longicornis ; but in this case there is a great difference. Temora 
is usually commoner daring the warmer part of the year, dis
appearingin winter more or less at stations nearer the ocean, but 
being fairly constant at sheltered places far from its influence. 
This is specially noticeable in the English Channel, where it 
spreads far to the west in summer, but is restricted to the east 
in winter.

As will be seen from the tables, Muggiaea atlantica was 
observed first at South Arklow, then at Coningbeg, and then at 
Fastnet. In this connection it is interesting to observe that the 
shoals of Muggiaea probably struck the Irish Coast after having 
travelled through the English Channel, which they entered at 
Ushant in May. As I have dealt with the migrations of Mug
giaea in extenso in another paper on the subject (Publications de 
Circonetance, No. 29, Conseil Permanent International pour 
VExploration de la Mer\ further reference is unnecessary here.
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The PasipJiac referred to in the Tables for South Arklow and 
Skuhnartin was probably P. sivado, Risso.* It appears to occur 
there at times in great quantities, as many as 7 or <8 full-grown 
specimens having been taken in single townettings (in 1905).

Since these tables were printed. Professor H. H. Gran’s paper 
" Diatomaceen ’’ has appeared in “ Nordisches Plankton.” Accor
ding to this paper, the Thalassiothrix curvata and T. Frauenfeldi 
mentioned in the following tables should be Thalassiotlvrix 
nitzsclioides, Grun.

For the rest, 1 leave the Tables to speak for themselves. The 
signs used there are the same as are recommended by the 
Central Bureau of the Conseil Permanent International pour 
1’Exploration de la Mor: they are—

rr. very rare.
r. rare.
4- moderately numerous.
c. common.
cc. very common.

* P. sivado is hardly represented in published records from the seas between 
England and Ireland. Adults are, however, common in Lambay Deep, and 
the young have often been taken bv the Belna in other parts ofthe Irish Sea— 
E. W. L. H. ' J
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PLANKTON COLLECTED AT

SKULMABTIN LIGHTSHIP.

Sp
ec

ie
s N

o. —

Jan. Feb. March. 1

3I-1 
L’m° |

April.

' 1

May. J une.

22.

10.30 
a.m.

3-

8.20
a.m.

16.

8.0
a.m.

3-

8.30 
a.m.

r8. ,

8.30 '
a.m. '

1

1
16.

8.0 1 
a.m.

j

30.

8.30 
a.m.

15.

8.15
a.m.

28.

3.10 
p.m.

I5’ !

6-30 i 
a.m.

1

30.

7-40 
a.m.

1 '
1

2 3 4 5 ' 0 7 8 , 9 i IO II 12

Diatomaceae.

I Achnanthes sp., ..
••

c r •• rr
1

rr rr

2 Actinoptychus undulatus, + + + 4- 4* r r r r r

3 Asterionella glacialis, Castr., rr rr .. + 1 •• 1 4.

4 Bacillaria paradoxa, (Gmel.), 
Gran,

r + + + c 4*
|

r + r 4- | r r

5 Bellerochea malleus, (Btw.), 
V. Heurck,

rr , •• 1 • • 1

6 Biddulphia altemans (Bail.), 
V. Heurck,

rr
1

• •

7 ------ aurita, (Lyng.) Breb., .. rr
••

rr rr r
•• ••

8 ------ favus, (Ehbg.),V. Heurck, •• rr ..

9 ------ mobiliensis, Bail., 4“ c c c + r c + c .. r

IO Cerataulina Bergoni, P6rag., •• .. .. 4- c c

II Chaetoceras cons trictum,Gran, rr r r r .. rr r 
cum 

sporis.

12 -------contortum, Schutt, • • • • • • r •• r r ••
13 ------ convolutum, Castr., .. r

••
14 -------crinitum, Schutt, .. • • r

15 ------ curvisetum, Cleve, c

16 -------danicum, Cleve, .. .. rr 4' 4" r

17 -------debile, Cleve, r r r • • r r r r

18 -------decipiens, Cleve, + r • • r r 1 + r r

19 ------ diadema (Ehbg.), Gran, rr + • • r + ••
20 -------didymum (Ehbg.), Cleve, • • • • 1 •• 1 ••

21 •------ laciniosum, Schutt, • • • • 1 •• r r

22 ------ Schiitti, Cleve, rr • • • • • • 1
1 ••

23 ------ scolopendra, Cleve, • • ' .. r 4-

24 Coscinodiscus concinnus, W. 
Sm,

+ r + + + r r
1

r r rr

25 ------ excentricus Ehbg., c c c c c + + 1 c + r

20 ------ Grani, Gough, 1 ••

27 -------oculus iridis, Ehbg., .. • • .. • •
1 ..

rr r

28 -------radiatus, Ehbg., c c c c + + 1 c + + 4- 4-

29 Coscinosira polychorda, Gran, I

30 Ditylum Brightwelli, West.,

i

r r + • • r r 1 ''

1

| r
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IRISH LIGHT STATIONS, J904.

Lat. 54° 32' N., Long. 5° 25' W; 20 Fathoms.

August. September. October. November. . December.

—

Sp
ec

ie
s N

o.1 28.

8.45 
p.m.

i 8.10 
, p.m.

18.25
1 p.m.
1

12.

9-0 
p.m.

26.

. 8.45 

. p.m.

IO.

8.10 
p.m.

= 5-

; 8.0
p.m.

8.

8.15 
p.m.

24.

7.40 
a.m.

8.

7-55 
a.m.

1

=3-

8.15 
p.m.

14 15 16 17 18

rr

»9 20 21 =3 24

Diatomaceae.

Achnanthes sp. I

rr
i

4~ r -r ; r
1

1 r
1

r 4" Actinoptychus undulatus, 
Ehbg.

2

rr rr j ! •’ r 1 4- i •• 1 *’ Asterionella glacialis, Castr. 3

rr 1 r rr ••
11

• • Bacillaria paradoxa, (Gmel.), 
Gran.

4

1 ’’ ••
1

rr r •• Bellerochea malleus,(Btw.),V. 
Heurck.

5

i •• ! •• 1 ** i •.1 •• Biddulphia alternans (Bail.), 
V* Heurck.

6

1 .. 1 •• 1 •• ------ aurita, (Lyng.) Breb. 7

• • 1 -■ I ------ favus, (Ehbg.),V. Heurck. 8

r r r 4* 4- c c c ------ mobiliensis, Bail. 9

rr • • . • r Cerataulina Bergoni, P6rag. IO

rr • • • • • • Chaetoceras constrictum, Gran. II

------ contortum, Schutt. 12

------ convolutum, Castr. 13

• • •• ------ crinitum, Schutt. I M

rr rr rr ------ curvisetum, Cleve. 15

..
■■

------ danicum, Cleve. 16

------ debile, Cleve. 17

rr rr r 4“ 4- 4- 4- + ------ decipiens, Cleve. 18

•• ■■
.. ------ diadema (Ehbg.), Gran, j 19

. • r ------ didymum (Ehbg.), Cleve. 20

.. ------ Jaciniosum, Schutt. 21

r r r ■ ■ 1 ------ Schiitti, Cleve. 22

■■ 1 ------ scolopendra, Cleve. 23

■■ 1 r • • Coscinodiscus concinnus, W. 
Sm.

24

• • r r r r 4* 4- + c c ------ excentricus, Ehbg. 25

. • .. •• 1 rr r r • • ------ Grani, Gough. 26

r 1 4- 4“ ------ oculus iridis, Ehbg. 27

r + 4~ 4* c | c c 4" 4- c c ------ radiatus, Ehbg. 28

•• 1 •. Coscinosira polychorda, Gran. 29
r 4- 4- r c -1- 4- r r r Ditylum Brightwell!, West

------ -—_

30
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VI. ’04 8

Plankton collected at

SKULMARTIN LIGHTSHIP—continued.

Sp
ec

ie
s N

o.

—

Jan. |

1.
Feb. March. April. May. June.

22.

IO.3O 
a.in.

3-

8.20 
a.m.

16.

8.0
a.m.

3-

8.30 
a.m.

18.

8.30 
a.m.

31-

7.30 
a.m.

15-

6.30 
a.m.

30.

7.40 
a.m.

16.

8.0
a.m.

30.

8.30 
a.m.

15.

8.15
a.m.

28.

3.10 
p.m.

31

Diatomaceae—con.:

Eucampia zoodiacus, Ehbg.,

1 - 3 4 ; 5 6 7

•• i

8 9 IO II 

r

12

32 Fragillaria c. f. oceanica, Gran, .. : .. . r 4-

33 Guinardia flaccida, Pirag., .. IT XT •• 1 r rr •• 1 r r +
34 Hyalodiscus stelliger, Bail., c c 1 r r + 1 r r r r r

35 Isthmia sp., r r ’ 1 + 1 rr + rr

36 Lauderia borealis, Gran, ' * 1 r r 4- | + rr

37 Leptocylindrus danicus, Cleve, •• 1
••

38 Navicula membranacea, Cleve, '' 1 •• 1
39 Nitzschia seriata, Cleve, ■ ■ 1 •• 1

40 Paralia sulcata (Ehbg.), Cleve, c c H’ +1 4- + + 1 4. 4- r r r

41 Pleurosigma sp., .. 4- r r + i + 4- r | r rr

42 Rhizosolenia alata, Btw., .. - ‘ ’ 1

43 ------ delicatula, Cleve,
••

rr +

44 ------ semispina, Hensen, •• 1 r rr • •

45 ------ setigera, Btw., • • rr rr rr rr r r

46 ------ Shrubsolei, Cleve, IT •• rr r ' rr
1 r 4- 4- rr

47 ------ Stolterfothi, Pdrag., .. •• rr • •

48 Sceletonema costatum (Grev.), 
Cleve,

+ 4- c r r

49 Stephanopyxis turris, Grev.,

50 Streptotheca tamesis (Shr.). 
Cleve,

t r + 4- 4- + + 4- •• • •

5i Thalassiosira gravida, Cleve, r r r

52 ------ Nordenskioldi, Cleve, .. .. r 1 r c

53 Thalassiothrix curvata, Castr., 1 ” r + + + 4- r

54 ------ Frauenfeldi, Grun., 1 r r + + + + r 4- r

55

Peridinidae.

| Ceratium furca,Clap.& Lachm. c + 4- 4- 4- rr

56 1 ------ fusus (Ehbg.), Duj., .. 1 ' r r 1 ‘" r

57 ------ horridum Cleve, 1 • *

58 ------ longipes (Bail), Cleve, 1 r

59 ------ tripos (O. F. Miill.,
Vailll vxTcP,

•• • •

60 Dinophysis acuminata, Clap.
& Lachm.,

•• • •

6i ------ rotundata.Clap.ft Lachm » • • 1 '' • •
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9

Irish Light Stations, 1904—continued.

Lat. 54° 32' N., Long. 5° 25' W. 20 Fathoms.

July. August. September. October. November. December.

—

Sp
ec

ie
s N

o.
 

|

13-

7-30 
a.m.

28.

8.45 
p.m.

12.

8.10 
p.m.

27.

8.25
p.m.

12.

9.0 
p.m.

26.

8-45 
p.m.

IO.

8.10 
p.m.

25.

8.0 
p.m.

8.

8.15 
p.m.

24-

7.40 
a.m.

8.

7-55 
a.m.

23-

8.15 
p.m.

13 14 15 10 17 18 

rr

X9 20

r

21

r

=3

..

24

..

Diatomaceae—con.:

Eucampia zoodiacus, Ehbg. 31

r • • • • •• •• Fragillaria c. f. oceanica, Gran. 32

+ 4- c + -1- •• rr rr r r Guinardia flaccida, Pfirag. 33
u. + 4’ 4- c 4- c C C 4- Hyalodiscus stelliger, Bail. 34

r 4* 4" 4- 4- r r 4- 4" r Isthmia sp. 35

. • •. r r 4* r 4- r •• rr • • Lauderia borealis, Gran. 36

rr Leptocylindrus danicus, Cleve. 37

«• •• Navicula meinbranacea, Cleve. 38

r r •• Nitzschia seriata, Cleve. 39

r 4* 4" 4- 4- r 4- + r 4- Paralia sulcata (Ehbg.), Cleve. 40

rr + r rr r r r r Pleurosigma sp. 41

rr i
•• Rhizosolenia alata, Btw. 42

c + rr •• •• •• ■■ ------delicatula, Cleve. | 43

rr •• • • ------semispina, Hensen. 44

4- r rr r r r 4* r r r ------ setigera, Btw. 45

r rr r •• rr rr ------Shrubsolei, Cleve. 46

c r c r r .. .. ------ Stolterfothi, P6rag. 1 47

c rr rr rr Sceletonema costatum (Grev.), 
Cleve.

48

rr Stephanopyxis turns, Grev. 49

• • rr 4- 4” c + 4- 4- + , Streptotheca tamesis, (Shr.),
1 Cleve.

50

rr rr rr rr i ■ ■ | Thalassiosira gravida, Cleve. 5i

•. •• 1 •• ------ Nordenskioldi, Cleve. 52

• • .. * i •• 1 Thalassiosira curvata, Castr. 53

r r r r r r r | ------ Frauenfeldi, Grun. 54

r r + -1- 4" 4- 4- r r +

Peridinidae.

Ceratium furca, Clap & Lachm. 55

• • r r r r r r ------ fusus, (Ehbg.), Duj. 56

•• ••
.. rr ------ horridum, Cleve. 57

r r 4" 4- 4- c c c ------ longipes (Bail.), Cleve. 58

rr .. .. ------ tripos (0. F. Mull.), 
Vanhoffen.

59

• • rr Dinophysis acuminata, Clap. 
& Lachm.

60

»
____

------ rotundata,Clap. & Lachm. 6r

[ 233 ]



VI. '04 10

Plankton collected at

SKULMABTIN LIGHTSHIP— continued.

Sp
ec

ie
s N

o. —

Jan. 1 Feb. March. April. May. J une.

10.30 |
a.m. 1

3-
8.,o'

a.m.

16.

8.0
a.m.

3-

8.30 
a.m.

18. 1

8.30 
a.m.

31-

7-30 
a.m.

15-

6.30 
a.m.

30.

7.40
a.m. 1

1

16.

8.0
a.m.

30.

8.30 
a.m.

15-

8.15 
a.m.

28.

3.10
p.m.

62

Peridinidae—con.:

Diplopsalis lenticula, Bergh,

1 2 3 4 | 5 1

•• 1

0 1 7 b 9

1

IO 11 12

63 Peridinium conicum, Gran, .. • • 1 • • 1

64 ------ depressum, Bail., • • 1 ■ ■ 1 •• 1

65 ------ globulus, Stein, .. 1 .. 1 rr? • ’ 1
•• 1

66 ------ ovatum, (Pouch.) Schutt., r t t 1 rr • • 1 •• ' 1 r

67 ------ pallidum, Ostenf., r r | .. .................. rr r

68 ------ pentagonum, Gran, rr

69 Prorocentrum micans, Ehbg., •• rr rr .. 1 .. 1 <•

70

Flagellatae.

Dinobrion pellucidurn, Lev., rr + ■ rr •• r ••

7t

Protococcoideae.

Halosphaera viridis, Schmitz, r r ••

72 Hexasterias problematica, 
Cleve.

with 7 
pro

cesses, 
r

with 7 
pro- 

cesses.
r

with 7 
pro

cesses.
r

73 Trochiscia Clevei, Lemm., .. r • • r r rr

74 ------ paucispinosa (Cleve), 
Lemm.

r r

75

SlLICOFLAGELLATAE.

Dictyocha fibula, Ehbg., rr rr r

76 Distephan us speculum (Ehbg.)
Haeckel,

77

Incertae Sedis.

“ Umrindete Cyste,” Hensen, r 1 •• r r
•

78 *' Barbierbeckenstatoblast,” 
Hensen.

r r r + c r r r

79

Protozoa.

Cyttarocylis serrata, (Mob.) 
Brandt. • •

80 Tintinnopsis beroidea, Stein, rr rr rr rr rr 1 •• r rr

61 ------ campanula (Ehbg.), Da- 
day,

1 1 ..
i 1

■■
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Irish Light Stations, 1904—continued.

Lat. 54° 32' N., Long. 5° 25' W. 20 Fathoms.

July. August. September. October. November. December.

—

Sp
ec

ie
s N

o.

13

7-30 
a.m.

28

8.45 
p.m.

12

8. io 
p.m.

27

8.25
p.m.

1 ~

9.0 
p.m.

26

8-45
p.m.

IO

S. io 
p.m.

25

8.0 
p.m.

8

8.15
p.m.

24

7-40 
a.m.

8

7-55 
a.m.

23

8.15 
p.m.

i

13

rr

14 *5

r

16

r

17 IS 19

rr r

20 21 

r

23 24

r

Peridindae—con.:

Diplopsalis lenticula, Bergh. 62

•• rr rr Perdinium conicum, Gran. 63

■■ rr rr ------ depressum, Bail. 64

••
rr ------ globulus, Stein. 65

rr rr rr .. r r ------ ovatum (Pouch.), Schutt. 66

+ r r rr rr + r ------ pallidum, Ostenf. 67

rr r rr .. ------pentagonum, Gran. 68

~r .. Prorocentrum micans, Ehbg. 69

I Flagellatae.

Dinobrion pellucidum, Lev. 7o

Protococcoideae.

Halosphaera viridis, Schmitz. 7i

1
’’

Hexasterias problematica, 
Cleve.

1 72

•• •• Trochiscia Clevei, Lemm. 73

i
------ paucispinosa, (Cleve), 

Lemm.
74

c c £• r
*

r r

Silicoflagellatae.

Dictyocha fibula, Ehbg. 75

r r .. r Distephanus speculum, (Ehbg.) 
Haeckel.

76

Incertae Sedis.

" Umrindete Cyste,” Hensen. 77

•• rr “ Barbierbeckenstatoblast,” 
Hensen.

78

• • rr rr rr

Protozoa.

Cyttarocylis serrata. (Mob.) 
Brandt.

79

• • rr " 1 r + c Tintinnopsis beroidea, Stein. 80

• • • • rr • •
1

rr j ■ ■ 1 ____campanula (Ehbg.), Da- | 
day. | 8i
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VI. ’04 12

Plankton collected at

SKULMARTIN LIGHTSHIP—continued.

Sp
ec

ie
s N

o.

1

Jan. Feb. March. April. May.

22.

10.30 
a.m.

3-

8.20 
a.m.

16.

8.0 
a.m.

3-

8.30 
a.m.

18.

8.30 
a.m.

3r-

7-30 
a.m.

15- |
6-30 ! 
a.m. |

30- |

7-40
a.m. |

I

16.

8.0 ( 
a.m. I

30.

8.30 
a.m.

15-

8.15
a.m.

82

Coelenterata.

Corymorpha nutans, Sars, ..

1 2 3 4

••

5 6

■■

7 8 9 10 II

83 Dipurena halterata, Forbes, •• ••
84 Hybocodon prolifer, Agassiz, r r +

85

86

Margeilium octopunctatum, 
Sars, •• ••

r

Sarsia sp., + +

87 Obelia sp., .. -.

88 Phialidium cymbalodium, E.
T. B.,

89 ------ temporarium, E. T. B., •• .. ..

90 Beroe ovata, Bose., ••

9i Pleurobrachia pileus, Fabr., •• +

92

/
Echinodermata.

Ophiurid juv., .. .. ••
r

93

Vermes.

Polychaete larvae, r r r r

94 Sagitta bipunctata, Q. et G., rr cc + rr •• •• -

95 Tomopteris helgolandica Greef,: ••
96 Terebellid larvae, ..

97

Copepoda.

Acartia Clausi (Giesbr.), r c c r r r c•
98 | ------ longiremis, Lillj., 1 •• .. 1 ■ ■ r 1 ■ ■

99 Alteutha bopyroides, Claus, 1 •• 1 -

IOO Anomalocera Pattersoni, R. 
Temp.,

cc

101 Bradyidius armatus, Van- 
hbffen,

r r 1 "

102 Calanus finmarchicus, Gunn., -4- + 4- + H" r + 1 + r r

103 Centropages hamatus (Lillj.), 1 • • r -1- + 1 + 1 •• 1 C

104 ------ typicus, Kroyer, I •• 1 ••
1

105 Diaixis pygmaea, Scott, 1 • • I • •

106 Dorypygus sp., rr 1 '' 1 ■ • 1 '' i ..

107 Haemocera Danae, Clap., .. 1 ' * 1 •• 1 ‘ ’
I08 Isias clavipes (Boeck), 1 •• 1 •• 1 '' | rr

109 Labidocera Wollastoni, (Lubb.) •• ■■ 1 I ..
1

1 ••

1
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13

Irish Light Stations, 1901—continued.

Lat. 54° 32' N., Long. 5° 25' W. 20 Fathoms.

July. August. September. October. November. December.

—

Sp
ec

ie
s N

o.

*3«

1 7-30 
; a.m.

28.

8.45
p.m.

12 .

8.10 
p.m.

27.

8.25 
p.m.

12 .

9.0 
p.m.

8.45 
p.m.

IO.

8.10 
p.m.

= 5-

8.0 
p.m.

8.

8.15 
p.m.

=4-

7.40
1 a.m.

8.

7-55 
| a.m.
I

23-

8.15 
p.m.

1
13 14

-1-

15 16 18 19 20 21 •• 23 24
Coelenterata.

Corymorpha nutans, Sars. 82

rr rr .. Dipurena balterata, Forbes. 83

•• Hybocodon prolifer, Agassiz. 84
1
1 •• 1 Margeilium octopunctatum, 

Sars.
85

+ + r Sarsia sp. 86

rr Obelia sp. 87

r r •• Pliialidium cymbalodium, E. 
T. B.

88

r r • • ------ temporarium, E. T. B. 89

rr 1
• • rr 4- Beroe ovata, Bose. 90

+ c c c + + c c 4- r Pleurobrachia pileus, Fabr. 9i

••

Echinodermata.

Ophiurid juv. 92

r r r r ••

Vermes.

Polychaete larvae. 93

c cc cc cc cc cc cc cc c + 4- Sagitta bipunctata, Q. et G. 94

rr rr + 4- r r r Tomopteris helgolandica Grecf 95

Terebellid larvae. | 96

4- 4- -1- + c c c c c c c c

Copepoda.

Acartia Clausi (Giesbr.). 97

•• ------ longiremis, Lillj. 98

r + + r ••
Alteutha bopyroides, Claus. 99

r c + + + Anomalocera Pattersoni, R. 
Temp.

100

r r Bradyidius armatus, Van- 
hoffen.

IOX

r + c cc cc c cc c 4- c c c Calanus finmarchicus, Gunn. 102

c c rr r 4- Centropages hamatus (Lillj.) 103

+ 4- r *4“ • • ■■ ------ typicus, Kroyer. X04

rr ’ * Diaixis pygmaea, Scott. XO5

•. Dorypygus sp. 106

•. •. Haemocera Danae, Clap. 107

4- c c c c 4- r Isias clavipes (Boeck). 108

• • rr + •• Labidocera Wollastoni, (Lubb.). X09
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VI. ’04 14

Plankton collected at

SKULMARTIN LIGHTSHIP—continued.

Sp
ec

ie
s N

o.
 

f

—

Jan.

22.

10.3° 
a.m.

February. March. April. May. J une.

3‘
8.20 
a.m.

16.

8.0
a.m.

3-

8.30 
a.m.

18.

8.30 
a.m.

31-

7-3° 
a.m.

15-

6.30 
a.m.

30.

7.40 
a.m.

16.

8.0
a.m.

30.

8.30 
a.m.

15-

8.15 
a.m.

28.

3-i° 
p.m.

no

Copepoda—con.:

Longipcdia coronata, Claus, r

3 4 5 0 7

r

8 9 10 11 12

III Metridia lucens, Boeck, • • 4*
I 12 | Monstrilla sp., • • ••
113 l Oithona nana, Giesbr., r
ir4 | ------ similis, Claus, •• r r

H5 Paracalanus parvus, Claus,.. •• -i- ••
116 Parapontella brevicornis,Lubb., •• r

117 Pseudocalanus elongatus, 
Giesbr.,

c c c c c c c c c c c

rr8 Temora longicomis (O. F. 
Muller),

4- + 4- -r c c

119 1

Crustacea (cetera).

Evadne Nordmanni, Lov6n, •• r

120 Podon intermedius, Lillj., .. .. r

121 Eurydice sp., •• ••
122 Hyperiid, juv., ••
123 Anchialus agilis, Sars, ••
124 Schistomysis ornata, Sars, .. •• ••

125 Siriella crassipes, Sars, •• •• • •
126 Nyctiphanes Couchi, Bell, .. .. 1

127 Cirriped larvae, •• 1 r c c C + 4.

128 ' Cypris stage larvae,
••

rr -1- -1- r + 4-
129 1 Nauplius and metanauplius, r r r r 4- 4. + r r

130 Zoea, r r -1- 4- 4- 4-

131 Megalopa,

132 Caridid larvae,

133 Pasiphae sp. juv., ..

134

Mollusca.

1 Gastropod larvae, + + r + + r r

135 | Lamellibranchiate larvae, .. r 1 + + 4- 4- 4- r r

136

Tunicata.

Oikopleura dioica, Fol., •• + + + c 4-

137

1 Vertebrata.

1 Teleostei, ova et larvae . • r 4. 4- c + c 4- c
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15

Irish Light Stations, 1904—continued.

Lat. 54° 32' N., Long. 5° 25' W. 20 Fathoms.

July. August. September. October. November. December.

—
6 
Z
8

13-

7-30 
. a.m.
1

28.

8-45 
p.m.

12.

8.10 
p.m.

27.

8.25 
p.m.

12 .

9.0 
p.m.

1
26.

18.45
p.m.

to.

8. to 
p.m.

25.

8.0 
p.m.

8.

8.15
p.m.

24.

7-40
1 a.m.

8.

7-55 
a.m.

23-

8.15 
p.m.

13 14

r

15

r

16

r

17 18 >9 20 1 21
l •* 23 24

Copepoda—con.:

Longipedia coronata, Claus. no

c c 4- "T~ 4- c 1 ? Metridia lucens, Boeck. III

rr r r 1 • • Monstrilla sp. 112

1 •• Oithona nana, Giesbr. ”3

r 4- ------similis, Claus. 114

c r 1 ? Paracaianus parvus, Claus. ii5

r + c + ~i~ + 1 r Parapontella brevicornis,Lubb. u6

r c cc cc cc cc c c C «
1 c c Pseudocalanus elongatus, 

Giesbr.
ii7

+ c c c c c C 4- Temora longicomis (0. F. 
Muller).

n8

Crustacea (cetera).

Evadne Nordmanni, Loven. ”9

rr Podon intermedins, Lillj. 120

rr r Eurydice sp. 121

r 4- Hyperiid, juv. 122

r r Anchialus agilus, Sars. 123

•• r r Schistomysis omata, Sars. 124

r Siriella crassipes, Sars. 125

-1- r r Nyctiphanes Couchi, Bell. 126

rr Cirriped larvae. 127

r .. Cypris stage larvae. 128

+ + 4- 4- + 4- 4- 4- + 1- r r Nauplius and Metanauplius. 129

+ + 4- 4- -J- 4- 4- r Zoea. 130

4- + c c r r .. Megalopa. 131

r 4- 4- 4- 4- a- 4- Caridid larvae. 132

.. rr 4- Pasiphae sp. juv. 133

r r r r r r + r

Mollusca.

Gastropod larvae. 134

r r r r i r r Lamellibranchiate larvae. 135

r r + rr rr r rr rr

Tunicata.

Oikopleura dioica, Fol. 136

a-
1

r r r

Vertebrata.

Teleostei, ova et larvae. 137

( 239 ]



VI. ’01, 1G

Plankton collected at

SOUTH ARKLOW LIGHTSHIP.

Sp
ec

ie
s N

o.

Feb. March. April. May. J line. July- ■

. I.

7.30 
a.m.

17.

8.45
a.m.

8-23 [
a.m. 1

18.

9-35
p.m.

8.30 
a.m.

16.

7-50 
a.m.

29.

7.0 
a.m. 1

16. i

8.30
a.m. 1

29.

7-o 
a.m.

14.
8.30 '
a.m. 1

13-

7.o 
a.m.

27.

7-o 
a.m.

Diatomaceae.

1 * 3 4 5 6 7 8 9 10 11 12 >

I Achnanthes sp., r c r r r r

2 Actinoptychus undulatus,
Ehbg.,

C c c -r + + i c c + c r

3 Asterionella glacialis, Castr., rr rr r rr 1 rr 1 r r +

4 Bacillaria paradoxa (Gmel.), 
Grun.,

r 4- + c c c r r r r r

5 Bellerochia malleus, (Btw.), 
v. Heurck.,

rr r r r • •

6 Biddulphia alternans, (Bail.),
v. Heurck., •• :

7 ------ aurita, (Lyngb.), BrC-b., r r r i + 1 + r •• 1

8 ------ favus, (Ehbg.), v.Heurck., .. 1

9 ------ granulata, Roper, • • i rr •• 1 r r rr 1

IO ------ mobiliensis, Bail., + + + i r + + c r c 4- r rr

II Cerataulina Bergoni, Pdrag,, • • i r

12 Chaetoceras curvisetum, Cleve, rr .. ••

13 ------ danicum, Cleve, •• | r •• rr

14 ------ debile (?), Cleve, •• 1

15 ------ decipiens, Cleve, r r r r r r r r

16 ------ densum, Cleve,

17 -------didymum (Ehbg.), Cleve, rr

x8 ------ laciniosum, Schutt, rr

19 ------ Schiitti, Cleve, • • rr

20 Corethron hystrix, Hensen, r

21 Coscinodiscus concinnus, W. 
Sm.,

r r r r + 4- c r r rr

22 ------ exccntricus, Ehbg., c c c c c cl ! c + 1 + r 4- r

23 ------ radiatus, Ehbg., c c c c cc c c c 1 c c c 4-

24 Ditylum Brightwelli, West., 1 r rr 4- + 1 + +

25 Fragillaria c.f. oceanica, Gran, 1 rr r 1

26 Guinardia flaccida, Pdrag., .. r r rr rr 1 rr 4- 4- 4-

27 Hyalodiscus stelliger, Bail., c c c c c r c + 1 c 4- 4- r

28 Lauderia borealis, Gran, 4- r 4- 1 c r 1

29 Lithodesmium undulatum, 
Ehbg.,

rr 1 ”

30 Navicula membranacea, Cleve ..

31 Paralia sulcata, (Ehbg.), 
Cleve,

+ 4- c + + 4- + + + + 4- 4-
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17

Irish Light Stations, 1901—continued.

Lat. 52° 40' N., Long. 5° 56' W. 26 Fathoms.

• B. favus is not a plankton organism. 

[ 2« ]

August. September. October. November. | December^

—
6 
Z
3

8.
(/)

12.

8.o
a.m.

28.

B.40 
a.m.

9-

7.0
a.m.

24.

7-34 
o.m.

1 
IO.

3.0 ,
a.in.

26. 1

8.10
a.m. J

7 •

6.50 
p.m.

=3-

7-o
p.m.

7 •

7.10 
p.m.

6.45 
a.m.

13

• •

14 15 16

1

17 18

. . 1

19

..

20 21

Diatomaceae.

Achnanthes sp. X

r 1 rr 1
1

r 4- ‘ 1 C
1

C c Actinoptychus undulatus, Ehbg. 2

- 1 ■ ■ 1 4- ' 1 r Asterionella glacialis, Castr. 3

r r +
1 + 1 4- r r Bacillaria paradoxa (Gmel.), Grun. 4

r + r ‘ i 4- 4- 4- 1 r 1 rr Bcllerochca malleus, (Btw.), v. Heurck. 5

■ ■ j r ' 1 r r Biddulphia alternans, (Bail.), v. Heurck. 6

- 1 • • I 1
.. . •• i ------ aurita (Lyngb.), Br<Sb. 7

•• 1 i
• • 1 • • ! rr ------ ’favus, (Ehbg.), v. Heurck. 8

.. 1 •• 1 r
•• I ------ granulata, Roper. 9

4- + 4- r r + 4- r 4- ------ mobiliensis, Bail. IO

■■ Ccrataulina Bergoni, P£rag. II

Chaetoceras curvisctum, Cleve. 12

------ danicum, Cleve. 13

•• ••
■ rr ------ debile (?), Cleve. 14

1 rr 1 r 1 •• 1 r ------ decipiens, Cleve. 15

r 1 • •
1 —— densum, Cleve. 16

1 ■ • 1 • * ■■ I • • 1 • • ------ didymum, (Ehbg.), Cleve. 17

1 ■ ■ 1 • • 1 • • I •• ------ laciniosum, Schutt. 18

1 ■ ■ 1 •• 1 • • •• ------ Schiitti, Cleve. 19
1 • • | • • 1 .. Corethron hystrix, Hensen. 20

I ..
1

Coscinodiscus concinnus, W. Sm. 21

r rr 1 - r r 4- | 4- 1 4- c ------ excentricus, Ehbg.

+ c 1 + 4- 4- c 1 c 1 + 4- 4" ------ radiatus, Ehbg. 23

1
1 ••

1 .. r 1 ■ • ! ■ • Ditylum Brightwelli, West. 24

I 1 .. 1 • • Fragillaria c.f. oceanica, Gran. 25

4- + 4- 1 + 4- 4- 4- 4- rr rr Guinardia flaccida. Pfrag. 26

4- 4- 4- r 4- 4- c c + c Hyalodiscus, stelliger, Bail. 27

r + + r r r Lauderia borealis, Gran. sS

Lithodesmium undulatum, Ehbg. 29

1 * * r r 1 ‘ Navicula membranacea, Cleve. 30

4- 4- 4- r 4- 1 +
1 1 + 4- 4- Paralia sulcata, (Ehbg.), Cleve.

1

R



VI. ’04 18

Plankton collected at

SOUTH ARKLOW LIGHTSHIP—continued.

6
Z
<n o
O

00

:32

33

34

35

36

Diatomaceae—coh.:

Pleurosigma sp.,
- —-----------------------------

Rhizosolenia alata, Btw., ..

------ semispina, Hensen,

------ setigera, Btw.,j
------ Shrubsolei, Cleve,

I.

7.30
a.m.

1

Feb.

17.

8-45
a.m

2

N

3-

8.23 
a.m.

3

1 -
1 ..

arch.

18. 2.

0-35 8.3c 
p.m. a.m

4 5

.. r

 1

zXpr

16.

7.5c 
a.m

6

r

1.

29.

7.0 
a.m

J 7

1+

16.

8.3c 
a.m

8

r

May.

29.

7.0
a.m
______

i 9

1 ••

Jun

11-

8-3
a.m

10 

r

“r

*3-

3 7.0
a.m

1 11

•
r

! ••
■ +

July.

27-

7.0 
a.m.

12

rr

37 ------ Stolterfothi, Pdrag., .. 1 .. 1 •• rr 1 • • r 1 c r

38 Sceletonema costatum, (Grev. 
Cleve, 1

■
•• j r r I I ••

i
39 Stephanopyxis turns, (Grev.), 

Ralfs,
1

1
1 ••
1

40 Streptotheca tamesis, (Shr.), 
Cleve,

r 4- r 1 r 4-
1

+ + 4- c c 1 + 4-

41 Thalassiosira gravida, Cleve, 1 r I •’ r i •’ 1 •• 1 '*
42 ------ NordenskiOldi, Cleve, ! •• 1 •• 1 r 1 •• ••
43 —-— curvata, Castr., r r 1 r , .. I 4- rr 1 r rr rr

44 ------ Frauenfeldi, Grun., 4- 1 r i r r
1 r 4- + c r rr

45

Peridinidae.

Ceratium f urea,Clap. & Lachrn., IT

!

r rr

1

r r

1

r r
1

r 4- i

46 ------ fusus, (Ehbg.), Duj., .. + 4- rr .. rr

47 ------ horridum, Cleve, r r r

48 -------longipes, (Bail.), Cleve, 4- 4- 4- i r

49 ------ tripos (0. F. Miill.),
Vanhofien.,

r r •• ! •• 1

50 Dinophysis rotundata, Clap.
& Lachm., •• 1 .. 1 ■■

5i Diplopsalis lenticula, Bergh, rr 1 
•• 1

•• i r ‘ ’ 1 rr

52 Peridinium conicum, Gran, " 1 r rr ‘ i r 1
• • 1

53 ------ decipiens, J brg., " 1 ■ ■ 1 r rr

54 ------ depressum, Bail., r • ■ 1 r I•• 1 ■ • 1 r + c
■

55 ------ globulus, Stein, • • 1 ■■ 1 i
4- r 1

56 ------ ovatum, (Pouch.), Schutt, •• 1 rr r 4- cc

57 ------ pallidum, Ostenf., rr r r

58 ------ pentagonum, Gran, rr r r r 4- rr

59 ------ Stcini, Jdrg., • - r r

60 . ------ n. sp., r

61 Prorocentrum micans, Ehbg., | .. 1
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19

Irish Light Stations, 1904—continued.

Lat. 52° 40' N., Long. 5° 56’ W. 26 Fathoms.

August. September. October. November. December.

—

Sp
ec

ie
s N

o.
 

|

12.

8.o
a.m.

28.

8.40 
a.m.

9.

7-o 
a.m.

24.

7.34 
p.m.

IO.

8.0 
a.m.

26.

8.10
a.m.

7 •

6.50 
p.m.

= 3-

7.0 
p.m.

7 •

7 •10 
p.m.

6-45 
a.m.

13 14 15

rr

16 17 18 19 20 21

r

Diatomaceae—con.:

Plcurosigma sp.

•• •• Rhizosolenia alata, Btw. 33

+ rr ------ semispina, Hensen. 34

r r ------ setigera, Btw. 35

• • . • ------ Shrubsolei, Cleve. 36

•• rr ------ Stolterfothi, Perag. 37

Sceletonema costatuni, (Grev.), Cleve. 38

rr Stephanopyxis turris, (Grev.), Ralfs. 39

+ + + r r C C + C Streptotheca tamesis, (Shr.), Cleve. 40

Thalassiosira gravida, Cleve. 4r

------ Nordenskidldi, Cleve. 42

r rr ------ curvata, Castr. 43

r r rr ------ Frauenfeld!, Grun. 44

r + r r -t-

Peridinidae.

Ceratium furca, Clap. & Lachm. 45

rr r r r r r ------ fusus, (Ehbg.), Duj. 46

• • .. ------ horridum, Cleve. 47

r + r r r r r r ------ longipes, (Bail.), Cleve. 48

rr r r ------ tripos, (O. F. Mull.), VanhOffen. 49

r r Dinophysis rotundata, Clap. & Lachm. 50

rr r + r r rr Diplopsalis lenticula, Bergh. 51

•• r r rr rr rr Peridinium conicum, Gran. 52

------ decipiens, Jorg. 53

c c c + + ------ depressum, Bail. 54

rr rr ------ globulus, Stein. 55

c c c + ~T r r r •• r ------ ovatum, (Pouch.), Schutt. 56

------ pallidum, Ostenf. 57

rr ------ pentagonum, Gran. 58

------ Steini, Jorg. 59

------ n. sp. Go
■ 1 r r Prorocentrum micans, Ehbg. 61

[ 243 ]
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VI. ’04 20

Plankton collected at

SOUTH ARKLOW LIGHTSHIP—continued.

Sp
ec

ie
s N

o.

—

Feb. March. April. May. J tine. July.

1I.

7.30
a.m.

17

8-45 ■
a.m. |

3-

8.23 
a.m.

18.

9-35
p.m.

8.30 
a.m.

16.

7.50 
a.m.

29.

7.0 
a.m.

16.

8.30 
a.m.

29.

7.0 
a.m.

14.

8.30 
a.m.

13-

7-o 
a.m.

27.

7.0 
a.m.

62

Flagellatae.

Dinobrion pcllucidum, I-ev.,

1 2 3 4

r

5 6 7 8 9

rr

IO II 12

63

COCCOSPIIAERALES.

Coccosphacra°atlantica,Ostenf.,

64

Protococcoideae.

Halosphaera viridis, Schmitz., 4- r r . . i
*

65 Hexasterias problematica, 
Cleve,

with 7 
pro

cesses.

with 8 
pro

cesses, 
r 1

with 7 
pro

cesses.
r

66 Trochiscia Clevei, Lemm., .. r r r r -r •• + 4- +

67 ------ paucispinosa, (Cleve),
Lemm.,

• • r r r +

68

SlLICOFLAGELLATAE.

Dictyocha fibula, Ehbg., .. | r r rr rr

69

Incertae Sedis.

“ Umrindete Cyste,” Hensen, r r 1* r r rr

70 “ Barbierbeckenstatoblast,” 
Hensen, rr

7i

Protozoa.

I Amphorella subulata, (Ehbg.), 
Daday,

rr

72 Ptychocylis urnula, (Clap. &
Lachm.),

73 Tintinnopsis beroidea, Stein, rr rr r r r rr r r 4-
74 ------ campanula (Ehbg.), Dad.,

75 Noctiluca miliaris, Suriray, .. rr
76 Rhaphidiophrys marina,Ostenf.

77

Coelenterata.

Sarsia sp., 1 .. rr

78 Tiara pileata, Agassiz,

79 Phialidium temporarium,
E. T. B.,

+ c

80 Gossea corynetes, Agassiz,

8x Cupulita Sarsi, Haeckel,

82 Muggiaea atlantica, Cunning
ham,

[ 244 ]



21

Irish Light Stations, 190-1—continued.

Lat. 52° 40’ N., Long. 5U 56' W. 26 Fathoms.

• Coccosphaera atlantica was only recorded when complete cells were observed. 

[ 245 ]

August. September. 1 October. November. December.

—
6 
Z
3

12,

8.o 
a.m.

1
28.

3.40 1
a.in.

9-

7.0 
a.m.

I
24. |

7-34
>.in.

10.

8.0
a.m.

26. 7.

8.10 6.50 
a.m. p.m.

7.0 
p.m. .

✓ •

7.10 
p.m.

« 
.fl' 3

13 14 15
1

16 17 , IB 19
1
i

20 21

• • !

Flagellatae.

Dinobrion pelluciduin, Lev.

+1 -r 1 -r '

I

-r r
1 COCCOSPHAERALES.

Coccosphaera* atlantica, Ostenf. 63
1
1
1 1

.. 1
rr 1

1

rr

Protococcoideae.

Halosphaera viridis, Schmitz. 64

1 • • I

j

Hexasterias problematica, Cleve. 63

• - ! 1 .. I
■ ’ ! .. rr Trochiscia Clevei, Lemm. 66

674- r + r -H
1

4- | r r r ------  paucispinosa, (Cleve), Lemm.

••
rr

j
rr rr

Silicoflagellatae.

Dictyocha fibula, Ehbg. 63

I

•
rr

Incertae Sedis.

•' Umrindete Cyste,” Hensen. 69

Barbierbeckenstatoblast," Hensen. 70

[
1

Protozoa.

Amphorella subulata, (Ehbg.), Daday. 71

rr r + 1 Ptychocylis urnula, (Clap. & Lachm.) 7a

+ c c c 1 r r + 4- + + Tintinnopsis beroidea, Stein. 73

r rr 1 •' r r ------ campanula (Ehbg.), Dad. -21
r r c + 1 .. Noctiluca miliaris, Suriray. 75

r? Rhaphidiophrys marina, Ostenf. 76

r

Coelenterata.

Sarsia sp. 77

rr rr Tiara pileata, Agassiz. 78

c c + Phialidium temporarium, B ,T. B. 79

r 1 + r Gossea corynetes, Agassiz. 80

r Cupulita Sarsi, Haeckel. 8r

r + Muggiaea atlantica, Cunningham. 6 a



VI. ’04, 22

Plankton collected at

SOUTH ARKLOW LIGHTSHIP—

1 Sp
ec

ie
s N

o.
 

f

—

Feb. March. April. May. June. 1 July.

I.

7.30 
a.m.

17.

8.45 
a.m.

3-

8.23 
a.m.

18.

9-35 
p.m.

16.

8.30 
a.m.

29.

7-c 
a.m.

14- J l3-

8.30 i 7-o
a.m. ■ a.m.

27.

7.0
a.m.

2. | 16.

8.30 7.50
a.m. a.m.

1 29.

1 7-o 
a.m.

83

Coelenterata—coh.

Beroe ovata, Bose.,

1 ! 2
1
1

3 4 5 6

1 ’■

7 8 9 10 11

1 ”

12

84 Bleurobrachia pileus, Fabr., 1 ’ ‘ r r j r +

85

Echinoderm ata.

Auricularia,

1
1
1
1 rr 1 ••

86 Bipinnaria, 1
1 •• 1 .. 1 rr

87a

Vermes.

Autolylus prolifer (Mull.), .. 1 4- 4- I + ••
87b Polychaete larvae, r 1 •• 1 •’ r 1 r + 1

88 Sagitta bipunctata, Q. et G., 4- + -r 1 r 1 r r r 1 r .. i
1

89 Tomopteris helgolandica,Greet. rr 1 *' 1 ••
9° Terebellid larvae, .. •• 1 • • + + r 1 ••

91

Bryozoa.

Cyphonautes, rr rr rr r J “ r

1

1

■
92

Copepoda.

Acartia Clausi (Giesbr.), r rr | .. r r + r

1
1

r .

i

r

93 Alteutha bopyroides, Claus, •• 1 « 1 •• i r r r 1
94 Anomalocera Pattersoni, R. 

Temp., 1 rr 1

95 Bradyidius armatus, Van- i 
hoffen.,

rr r

96 Calanus finmarchicus, Gunn., j •• 1 c + c c r + + + 1 + rr 1
97 1 Candacia pectinata, Brady, | 1 .. | - 1 ■ 1 •• 1
98 | Centropages bamatus, (Lillj.), | + 1 r ? 1 c c 4- c I c 1 + c 1 c

99 ------ typicus, Kroyer, .. | r i rr •• 1 1 - 1 •• 1 1
IOO Corycaeus anglicus, Lubb., rr •• 1 rr •• 1 1 • • 1 •• ■■ 1
IOI Euterpe acutifrons, Dana, .. | •• 1 '' 1 •' 1 '' i
102 Isias clavipcs, (Boeck), .. | • • 1 ■ • 1 ‘' 1 •• 1 '' 1
103 Labidocera Wollastoni,(Lubb.)J

juv.
'' 1 1 .. I

1
104 1 Longipedia coronata, Claus, | •• 1 r •• 1
105 Metridia lucens, Boeck, .. | r + + + r 1 + •• 1
106 Oithona nana, Giesbr., .. ' •• 1 ■ • 1
107 ------ similis, Claus, J • •

[ 246 ]
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Irish Light Stations, 1904 -continued.

Lat. 52° 40’ N., Long. 5° 56' W. 26 Fathoms.

August. September. October. November, i December.

Sp
ec

ie
s N

o.

12.

8.0
a.m.

28.

8.40 
a.m.

9-

7-0
a.rn.

24.

7.34 
p.m.

IO.

8.0
a.m.

26.

8.10 
a.m.

| .3. 1 7. 1
1 1

6.50 7.0 7.10 1 6.45
p.m. p.m. p.m. ‘ a.m.

13

1 ..

14 15 1 io 07 18 19 20 21 22

.. 1 .. 1 .. i ..
CoELESTERATA--- COM.

Beroe ovata, Bose. 83

1

4" ? +1 4- + I r f r j Pleurobrachia pileus, Fabr. 84

1
.. •• i

Echinodermata.

Auricularia. 85

.. ■ • i • • I Bipinnaria. 86

1
1

I
1

• ■ i ■■ 1

Vermes.

Autolytus prolifer (Miill.). 87a

1 ' 4- r r | ' 1 ■ ■ i Polychaete larvae. 87b

1 r ' cc r r +1 cc ■ cc | c Sagitta bipunctata, Q. et G. 88
1

•• 1 4- rr r j c 1 r Tomopteris helgolandica, Greef. 89

1 » 1
• • 1 •• 1 Terebellid larvae. 90

rr rr r

1

• • 1
Bryozoa.

Cyphonautes. 91

r -1 c c
1

0

c |

c c

Copepoda.

Acartia Clausi (Giesbr.). 92

| + r r r r r •• r r Alteutha bopyroides, Claus. 93

c Anomalocera Pattersoni, R. Temp. 94

1 “ •• Bradyidius armatus, Vanhoffeu. 95

r 4- c -u r 4- -1- + 4- Calanus finmarchicus, Gunn. 96

rr Candacia pectinata, Brady. 97

c c 1 c 4“ -r c c 4" r r Centropages hamatus (Lillj.). 98

1 • • r 1 ' r 4- r r ------ typicus, Kroyer. 99

•• 1 • • Corycaeus anglicus, Lubb. 100

1 •• rr 4- r r r r •• Euterpe acutifrons, Dana. 101
j •• I r r • • Isias clavipes, (Boeck). 102

•• 1 .. c Labidocera Wollastoni, (Lubb.). 103

rr Longipedia coronata, Claus. roi

c Metridia lucens, Boeck. 103

r Oithona nana, Giesbr. 106

r
1

1

------ similis, Claus. 107

[ 247 1



Vi. *04, 54

Plankton collected at

SOUTH ARKLOW LIGHTSHIP—continued.

February. March. April. May. J unc
1

July.

o

V)

o
Cm (/)

— 1.

7-30 
a.m.

1 17.
1
f 8.45
1 a.m.

3-

8.23
1 a.m.

. 18.

9-35 
i P-m.

3.30 
a.m.

I 16.

1 7.50 
; a.m.

1 29.

1 7-o
a.m.

16.

8.30 
a.m.

; 29-
1
■ 70

a.m.

14-

«.3c 
a.m

i I3’

7.0 
a.m.

1
27.

1'7.0
a.m.

108

Copepoda—con.

Parapontella brevicornis,Lubb

I 3 ' 4

1 ..

5 1 6 7 

rr

b 9 IO 11

..

12

r

109 Pseudocalanus elongatus, 
Boeck,

rr c + c c + cc ' c c + r r

no Temora longicomis (O. F. 
Muller).,

r + + cc C c + 1 c c

III

Crustacea (cetera).

Eurydice inermis Hansen, ..
, ••

1

1

112 -------------  spinigera, Hansen, 1 • ■ i •• ••!

113 Hyperiid juv., •• .. I ••

XI4 Anchialus agilis, Sars, 1 1 - •• 1

1151 Gastrosaccus Normani, Sars, ..
••

1 1 • •
1x6 | ------ sanctus, v. Ben., .. ! r 1 ■ ■ .. 1

n7 1 Siriella armata, Sars, .. 1 •• •• 1 ■■
1x8 | Schistomysis spiritus,* Norman' .. i ■■
1x9 | Nyctiphanes Couclii, Bell, .. ..

120 Pasiphae sp. juv., •• |

121 Cimpedia larvae, •• I r r r r • ■ 1
122 Cypris stage larvae, .. | + ' 1 r r • • 1

123 Microniscus, ■ • 1 rr •• 1
124 Caridid larvae, • • 1 .. 1

■■
'' 1 • • 1

125 Nauplius and Metanauplius, r ' 1 r r + + 1
... 1

+ 1 + •r • • I

126 Zoea, - I 4- +
+ 1

• • 1 r r 1 r

127 Megalopa, •• 1 .. 1 - 1

128

Mollusca.

Gastropod larvae,
.. 1 r

1

r +
129 Lamellibranchiate larvae, .. + + + +

130

Tunicata.

Fritillaria borealis, Q. et G. r

131 Oikopleura dioica, Fol, rr r r r

X32

Vertebrate.

Teleostei, ova et larvae.
rr |

1
r r c + C + f- r r • •
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25

Irish Light Stations, I'.'Ol—continued.

Lat. 52° 40' N., Long. 5° 56' W. 26 Fathoms.

* AU the specimens were immature, but seem to belong to this species.

August. September. October. November. December.

—
6 
X
8

8. 
in

12.

8.o
a.m.

28.

8.40 
a.m.

9-

7-o 
a.m.

24 •

7-34 
p.m.

to.

8.0
a.m.

1
26.

8.10
a.m.

7' 1
6.50 
p.m.

23-

7-o 
p.m.

/ •
i

7.10 
p.m.

6.45 
a.m.

13

+

14

+

15 10

cc 1 r

18 19 . 20

r

21

rr

22

Copepoda—con.

Parapontella brevicornis, Lubb. 108

1 .. + r C r 4-
■ + Pseudocalanus elongatus, Boeck. 109

c c c CC c + r r -r r Temora longicornis (0. F. Muller). no

!

•• r • ’

Crustacea (cetera).

Eurydice inermis, Hansen. in

rr .. ------ spinigera, Hansen. 1X2

. . r - .. .. Hypcriid juv. 1X3

•• .. .. •• -■ .. Anchialus agilis, Sars. 1X4

.. + •• .. .. Gastrosaccus Normani, Sars. 1X5

r . . • • ------ sanctus, v. Ben. ix6

•• rr .. .. Siriella armata, Sars. 1X7

•• .. cc + cc r Schistomysis spiritus,* Norman. n8

4* 4- + + Nyctiphanes Couchi, Bell. xi9

■■
rr Pasiphae sp. juv. 120

rr r * • • Cirripedia larvae. I2X

rr r r Cypris stage larvae. 122

Microniscus. 123

r - Caridid larvae. 124

+ 4~ + + 4- + + + r r Nauplius and Metanauplius. 125

r r r + rr Zoea. 126

rr rr r + Megalopa. X27

Mollusca.

Gastropod larvae. 128

+ + + r Lamellibranchiate larvae. 129

1

rr

Tunic at a.

Fritillaria borealis, Q. et G. 130

r r .. rr rr rr rr Oikopleura dioica, Fol. 131

r r ••

I

Vertebrate.

Teleostei ova et larvae. 132
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VI. ’04 26

Plankton collected at

CONINGBEG LIGHTSHIP.

Sp
ec

ie
s N

o.

—

January. February. March.

i9-

7-o 
a.m.

19-

7-50 
p.m.

I.

5.28
p.m.

2.

5-54 
a.m.

15.

7.24 
a.m.

16.

7.40
p.m.

2.40 
a.m.

3-2 
p.m.

|

Diatomaceae.

1 3 4 5 6 7 8

X Achnanthes sp., -r
2 Actinoptychus undulatus, Ehbg., r rr

1

3 Asterionella glacialis, Castr., .. •• ••

4 Bacillaria paradoxa, (Gmel.),
Grun.,

..

5 Biddulphia mobiliensis, Bail., c C r c “T C c

6 Cerataulina Bergoni, PSrag., ..
■■

7 Chaetoceras boreale, Bail., ..

8 ------ constrictum, Gran., ..

9 ------ crinitum, Gran, ••
IO ------ danicum, Cleve,

11 ------ decipiens, Cleve, 4- r •• rr

12 ------ densum, Cleve,

13 ------ laciniosum, Schutt, •• ••

14 ------ Schiitti, Cleve, .. rr

15 Corethron hystrix, Hensen,
•• ••

16 Coscinodiscus concinnus,W. Sm., 1
■

-L r + 4- r r

17 ------ excentricus, Ehbg., r 4- + 4- 4-
18 ------ oculus iridis, Ehbg., r r rr

*9 ----- radiatus, Ehbg., + 4- r r ••
20 Coscinosira polychorda, Gran,

21 Ditylum Brightwelli, West., .. •• •• ••
22 Guinardia flaccida, P6rag.,

23 Hyalodiscus stelliger, Bail., .. c c -4- 4- cc C C +

24 Lauderia borealis, Gran, • •

25 Navicula membranacea, Cleve, ••
26 Nitzschia seriata, Cleve, rr

27 Paralia sulcata, (Ehbg.), Cleve, + + r 4- + + 4-
28 Pleurosigina sp., r r rr

29 Rhizosolenia alata, Btw., rr rr r

30 1 ------ semispina, Hensen, + +

31 ------ setigera, Btw., r + rr

32 ------ Shrubsolei, Cleve,

33 ------ Stolterfothi, P6rag., ..

[ 250 ]



27

Irish Light Stations, 1904.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

March. April. May.

17.

3-8
p.m.

31-

2.40 
p.m.

15-

2-35 
a.m.

I

30.

2.40 
a.m.

15.

2.25 
a.m.

29.

2.23 
a.m.

•
1 Sp

ec
ie

s N
o.

9 IO 11 13 15

■ ••

Diatomaceae.

Achnanthcs sp I

r r 4- .Actinoptychus undulatus, Ehbg. S

4“ Asterionclla glacialis, Ehbg. 3

r r •• .. Bacillaria paradoxa, (Gmel.), Grun. 4

4- 4- c 4- Biddulphia mobiliensis, Bail. 5

Cerataulina Bergoni, P6rag. 6

Chaetoceras boreale, Bail. 1 7

r ------ constrictum, Gran. 8

-------crinitum. Gran. 9

rr ------ danicum, Cleve. IO

------ decipiens, Cleve. II

• • ------ densum, Cleve. 12

------ laciniosum, Schutt. 13

rr ------ Schiitti, Cleve. 14

1 Corethron hystrix, Hensen. 15

r r • • .. Coscinodiscus concinnus, W. Sm. 16

4” r C r r r ------ excentricus, Ehbg. 17

------ oculus iridis, Ehbg. 18

r rr r ------ radiatus, Ehbg. 19

c c Coscinosira polychorda, Gran. 20

r 4- Ditylum Brightwelli, West. 21

Guinardia flaccida, Pirag. 22

+ 4- 4- c c 4- Hyalodiscus stelliger, Bail. 23
4- •• Lauderia borealis, Gran. 24

• • Navicula membranacea, Cleve. 25

• • rr Nitzschia seriata, Cleve. 26

4- r 4- 4- 4- Paralia sulcata, (Ehbg.), Cleve. 27

• • Pleurosigma sp. 28

Rhizosolenia alata, Btw. 29

rr ------ semispina, Hensen. 30

------ setigera, Btw. 31

------ Shrubsolei, Cleve. 32

------ Stolterfothi, P6rag. 33
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VI. J04, 28

Plankton' collected at

CONINGBEG LIGHTSHIP—c ontinuecl.

• Both samples totally macerated.

[ 252 ]

June. July- Aug list. September. :

tn o 
o
•n

13-

2.23 
a.m.

2.29 
p.m.

13-

2.23 
a.m.

2.34
a.in.

I 2 .

2.55 
a.m.

26.

*
10.

2.59 
d.m.

24. i

2.36
p.m ,

i

Diatomaceae.

Achnanthes sp.

16 *7 18 ’9 20 2 I -3

2 Actinoptychus undulatus, Ehbg., r rr

3 Asterionella glacialis, Castr., rr rr

4 Bacillaria paradoxa, (Gmel.), 
Grun,

5 Biddulphia mobiliensis, Bail., .. .. .. 1 rr

6 Cerataulina Bergoni, Perag., .. •• r

7 Chaetoceras boreale, Bail., +

8 ------ constrictuin, Gran,

9 ------ criniturn, Gran, .. ••
zo ------ danicum, Cleve, .. rr

■■ ------ decipiens, Cleve, ’ *
12 ------ densum, Cleve, ••

13 ------ laciniosum, Schutt,

14 ------ Schiitti, Cleve, rr rr

15 Corethron hystrix, Hensen, .. rr

16 Coscinodiscus concinnus, W. Sm.,

17 ------ excentricus, Ehbg., r rr

18 ------ oculus iridis, Ehbg.,

19 ------ radiatus, Ehbg. r rr r

20 Coscinosira polychorda, Gran, ••

21 Ditylum Brightwelli, West., .. rr

22 Guinardia, flaccida, P6rag., .. +

23 Hyalodiscus stelliger, Bail., .. c r r r r

24 Lauderia borealis, Gran,

25 Navicula membranacea, Cleve, r

26 Nitzschia seriata, Cleve, r

27 Paralia sulcata, (Ehbg.), Cleve, r r r r + rr

28 Pleurosigma sp., r r r

29 Rhizosolenia alata, Btw., +

30 ------ semispina, Hensen, c + +

31 -------setigera, Btw.,

32 ------ Shrubsolei, Cleve, rr rr r rr

33 ------ Stolterfothi, P6rag., +



29

Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

October. November. December.

—

Sp
ec

ie
s N

o.
 

|

9-
2.13 1
a.m.

; i

1
25-

2-54
a.m.

S. 23.

2.39 2.28 ■
a.m. a.iiL1

7

a.m.

=3-

2-49 
a.m.

24 25 | 26 28 1 -9

Diatomaceae.

Achnanthes sp. 1

•• 1 Actinoptychus undulatus, Ehbg. 2

rr Asterionella glacialis, Castr. 3

•• Bacillaria paradoxa, (Gmel.), 
Grun.

4

• • 1 rr + Biddulphia mobiliensis, Bail. 5

• • 1 1 - Cerataulina Bergoni, P6rag. 6

4- 1 • •
.....

Chaetoceras boreale, Bail. 7

1 •• ------ constrictum, Gran. S

------ crinitum, Gran. 9

•• .. ------ danicum, Cleve. IO

------ decipiens, Clove. II

r r r ------ densum, Cleve. 121
•• rr ------ laciniosum, Schutt. 13
.. .. ------ Schiitti, Cleve. 14

Corethron hystrix, Hensen.

rr Coscinodiscus concinnus, W. Sm. 16

r r r r + ------ excentricus, Ehbg. 17

------ oculus iridis, Ehbg. 18

r r ------  radiatus, Ehbg. 19

Coscinosira polychorda, Gran. 20

Ditylum Brightwelli, West. 21

Guinardia flaccida, P6rag. 22

r r r r + + Hyalodiscus stelliger, Bail. 23

. • Lauderia borealis, Gran. 24

Navicula membranacea, Cleve. 25

Nitzschia seriata, Cleve. 26

r r r r r + Paralia sulcata, (Ehbg.), Cleve. 27

rr r Pleurosigma sp. 23

r r + rr + Rhizosolenia alata, Btw. = 9
r ------ semispina, Hensen. 3°

------ setigera, Btw. 31

rr ------ Shrubsolei, Cleve. 32

r •• •• ------ Stolterfothi, P6rag. 33
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VI. ’04 30

Plankton' collected at

CONINGBEG LIGHTSHIP—continued.

Sp
ec

ie
s N

o.
 

|

J anuary. February. March.

19,

7.0 
a.m.

19.

7.50 
p.m.

I.

5.28
p.m.

1
2. • 15.

5-54 j 7-24
a.m. | a.m.

16.

7-40 
| p.m.

2.40 
a.m.

3-2
p.m.

34

Diatomaceae—con-

Sceletonema costatum, (Grev.), 
Cleve,

■ 1 345b
i

7

!

8

35 Streptotheca tamesis, (Shr.), 
Cleve. ••

•
i ••

36 Thalassiosira gclatinosa, Hensen, 1 1 ..
37 ------ gravida, Cleve, ! .. 1 •• r

38 Thalassiothrix curvata, Castr., r r r -r rr +

39 ------ Frauenfeldi, Grun., r r rr 1
; + + 4-

40

Peridinidae.

Ce rati urn fusus, (Ehbg.), Duj., r r

1

41 ------ longipes, (Bail.), Cleve, ; + r rr 1 ■ ■ rr 1
■■

rr

42 ------ horridum, Cleve, •• j •• ..

43 ------ tripos, (0. F. Miill.), Van- 
hSSen,

r I r 1 ..

44 Dinophysis acuminata, Clap. & 
Lachm.,

••

45 ------ rotundata, Clap. & Lachm.,

46 Diplopsalis lenticula, Bergh, rr

47 Glenodinium acuminatum,Ehbg.,

48 Gonyaulax polygramma, Stein,

49 Peridinium conicum, Gran, .. |

50 ------ decipiens, J org., .. |

51 ------ depressum, Bail., .. | + 4- rr r rr

52 ------ globulus, Stein,

53 ------ oceanicum, (Vanhbffen), .. r I r +
54 ------ ovatum, (Pouchet), Schutt, l

55 ------ pallidum, Ostenf., rr rr

56 ------ pentagonum, Gran, rr rr

57 Prorocentrum micans, Ehbg., ..

58

Protococcoideae.

Halosphaera viridis, Schmitz, j. c -i- i •r 4-

59 Trochiscia Clevei, Lemm.,

60 ------ brachiolata, (Mob.), Lemm.,

61 ------ paucispinosa, (Cleve), 
Lemm.,
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31

Irish Light Stations, 1901 — continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

March. April. May.

—

Sp
ec

ie
s N

o.
 

)

17.

2.52
a.m.

17.

3-8 
p.m.

31 •

3.40 
| P-m.

I5-

2-35 
a.m.

30.

2.40
a.m.

15.

2-25 
a.m.

1

29.

2.23 
a.m.

l 9 IO I X 

rr

1 12 13 14 15

Diatomaceae—con.

■ Sceletonema costatuni, (Grev.), Cleve. 34

i
r rr rr Streptotheca tamesis, (Shr.), Cleve. 35

r Thalassiosira gelatinosa, Hensen. 36

r r ------ gravida, Cleve. 37

1 r ! •• rr Thalassiothrix curvata, Castr. 38
1 + 1 ‘ -I- ■r -------Frauenfeldi, Grun. 39

1

I Peridinidae.

Ceratium fusus, (Ehbg.), Duj. 40

1 1 ‘ ‘ -------longipes, (Bail.), Cleve. 4i

.. ! -------horridum, Cleve. 42

rr ------ tripos, (O. F. Mull.), Vanhoffen. 43

Dinophysis acuminata, Clap. & Lachm. 44

r -------rotundata, Clap. & Lachm. 45

Diplopsalis lenticula, Bergh. 46

Glenodinium acuminatum, Ehbg. 47

•• Gonyaulax polygramma, Stein. 48

.. r •• Peridinium conicum, Gran. 49

-------decipiens, Jorg. 5°
r r r j r ------ depressum, Bail. 51

•• 1 ------ globulus, Stein. 52

- 1 ------ oceanicum, (Vanhoffen.) 53

rr " 1 r '• 1 ------ ovatum, (Pouchet), Schiitt. 54

rr ■ ■ 1 ------ pallidum, Ostenf. 55

■■ 1 -------pentagonum, Gran. 56
1

Prorocentrum micans, Ehbg. 57

+ f

1

1
.. 1

Protococcoideae.

Halosphaera viridis, Schmitz. 58

r r Trochiscia Clevei, Lemm. 59

r ------ brachiolata, (Mob.), Lemm. 60

• • • • ------ paucispinosa, (Cleve), Lemm. 61
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VI. ’04 32

Plankton collected at

CONINGBEG LIGHTSHIP - continue'/.

♦ Both samples totally macerated.

Sd
cc

ie
s N

o.

J une. July. August. September.

— 13-

2.23 
a.m.

27.

2.29

13-

2.23 
a.in.

2.34
a.m.

12 .

2.55 
a.m.

• I

1

IO.

2.59 
p.m.

24.

2.36
p.m.

34

DIATO M ACE AE-- CO JI.

Sceletonema costatum, (Grev.), 
Cleve,

16

1

1

17 

rr

18 19

.. 1
1

20 23

35 Streptotheca, tamesis> (Shr.), 
Cleve,

r t

36 Thalassiosira gelatinosa, Hensen, ••
37 ------ gravida, Cleve, r •• ••

38 Thalassiothrix curvata, Castr.,

39 -------Frauenfeldi, Grun., - rr
•• • •

■

40

Peridinidae.

Ceratium fusus, (Ehbg.), Duj., rr

41 ------ longipes, (Bail.,) Cleve, .. rr

42 ------ horridum, Cleve, r

43 ------ tripos, (0. F. Miill.), Van- 
hoffen,

r .. r

44 | Dinophysis acuminata, Clap. &
Lachm., ■■ ■■ ■■

rr

45 ------ rotundata, Clap. & Lachm., •• •• ••
46 Diplopsalis lenticula, Bergh, r ■■ rr * * 1

47 Glenodinium acuminatum, Ehbg., rr .. .. ••
48 Gonyaulax polygramma, Stein, rr

49 Peridinium conicum, Gran, .. -

50 ------ decipiens, Jorg., rr

5i j ------ depressum, Bail., c ! rr

52 | ------ globulus, Stein, -1- r i rr i
•• ..

53 j ------ oceanicum, (Vanhbffen), i
••

54 ------ ovatum, (Pouchet), Schutt, -f- r -1- r rr

05 ------ pallidum, Ostenf., 1 c r r

56 ------ pentagonum, Gran, rr 1 ••

57 Prorocentrum micans, Ehbg., .. 1 • • r r 1 + r +

58

Protococcoideae.

Halosphaera viridis, Schmitz, i .. 1
rr rr

59 Trochiscia Clevei, Lemm., 1 • • r 1 r

60 -------brachiolata, (Mob.), Lemm. 1 i ••

61 ------ paucispinosa, (Cleve),
Lemm.,

1 ° 1 • •
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33

Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

October. November. December.

—

Sp
ec

ie
s N

o.
 

|

9-

2-13 
I a.m.

25-

2-54 
a.m.

8.

2-39 
a.m.

23-

2.28
a.m.

7 •

a.m.

23-

2.49 1 
a.m.

1 24

1

” ! 20 *7 25

” !

29

Diatomaceae—co>t.

Sceletonema costatum, (Grev.), 
Cleve.

34

r r Streptotheca tamesis, (Shr.), 
Cleve.

35

1 •• 1 Thalassiosira gelatinosa, Hensen. 36

1 1 •• I -------gravida, Cleve. 37

•• 1 ■■ 1 • • ! r Thalassiothrix curvata, Castr. 38

" i •• 1 i r ------ Fraucnfeldi, Grun. 39

i
1
i

Peridinidae.

Ceratium fusus, (Ehbg.), Duj. 40

j r j r r ------ longipes, (Bail.), Cleve. 4’

•• r r r rr r ------ horridum, Cleve. 42

+ 4- -r ------ tripos (0. F. Miill.), Van- 
hoffen.

43
1

Dinophysis acuminata, Clap. & 
Lachm.

44

------ rotundata, Clap. & Lachm. 45

r r i Diplopsalis lenticula, Bergh. 46

| Glenodinium acuminatum, Ehbg. 47
1

1 1 •• i Gonyaulax polygramma, Stein. 48

1 •• i , Peridinium conicum, Gran. 49

! 1 ; ------ decipiens, Jorg. 5°

+ ! * 1 * r 4“ | ------ depressum, Bail. 51

i ------ globulus, Stein. 52
1
1 ------ oceanicum, (Vanhoffen). 53

1 " ------ ovatum (Pouchet), Schutt. 54

------ pallidum, Ostenf. 55

r ------ pentagonum, Gran. 56

rr Prorocentrum micans, Ehbg. 57

rr + + + c

Protococcoideae.

Halosphaera viridis, Schmitz.

• • •. rr Trochiscia Clevei, Lemm. 59

------ brachiolata (Mob.), Lemm. 60

• • •• •• ------ paucispinosa, (Cleve),
Lemm.

61
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VI. ’04 34

Plankton collected at

CONINGBEG LIGHTSHIP —continued.

January'. February. March.

JO

o
— 19. 19- 1. -• 15- 16. 2- 2.

7.0 7-50 5.28 5-54 7.24 7-4Q 2.40 3-2
Q. (/) a.m. p.m. p.m. a.m. a.m. p.m. a.m. p.m.

62

Incerta Sedis.

" Umrindete Cyste,” Hensen,

I - 3 4 

X

5 1 6
1 -1-

7

c

8

62a Hexasterias problematica, Clev< 1 • • 1 •• rr 11 • •

63

Protozoa.

Lithomelissa sp., rr rr

64 Cyttarocylis norvegica, (Daday) 
Jorgensen.

• • 1 ..

65 Tintinnopsis beroidea, Stein, .. r 4- 1 ■■ rr 1
1 •• rr

66

Coelenterata.

Lar sabellarum, Gosse,
1

1

67 Hybocodon prolifer, Agassiz,

68 Tiara pileata, Forsk., 1

69 Obelia sp., • •

70 Phialidium cymbaloideum, E. 
T. B.

••

71 ------ temporarium, E. T. B., .. •.

72 Aglantha rosea, Forbes, r + -
73 Muggiaea atlantica, Cunningham,

74 Arachnactis [albida, M. Sacs ?],

75 Pleurobrachia pileus, Fabr., ..

76

Echinodermata.

Auricularia, rr

77 Echinopluteus,

78 Ophiopluteus, • • 1 r

79 Ophiurid juv., •• 1 ■ ■ 1 rr

80

Vermes.

Pilidium, rr

81 1 Polychaete larvae, .. + r +

82 Sagitta bipunctata, Q. & G., + c c c + c + c

83 Tomopteris helgolandica, Greef., c c + + r c

84 Trochophora, r r r

85 i

Bryozoa.

Cyphonautes, rr r + r

[ 258 ]



35

Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40’ W. 29 Fathoms.

March. April. May.

—

Sp
ec

ie
s N

o.

17.

2.52 
a.m.

17.

3-8 
p.m.

3* •

2.40 
p.m.

15-

2-35 
a.m.

30.

2.40 
a.m.

15.

2.35 
a.m.

29.

2.23 
a.m.

9 IO I I 13 X4 15 Incertae Sedis. «

*' Umrindete Cyste," Hensen. 62

.. Hexasterias problematica, Cleve. 62a

Protozoa.

Lithomelissa sp. 63

Cyttarocylis norvegica, (Daday), Jor
gensen.

64

.. rr Tintinnopsis beroidea, Stein. 65

••

Coelenterata.

Lar sabellarum, Gosse. 66

rr •• Hybocodon prolifer, Agassiz. 67

Tiara pileata, Forsk. 63

r r r Obelia sp. 69

Phialidium cymbaloideum, E. T. B. 70

-------temporarium, E. T. B. 71

. • Aglantha rosea, Forbes. 72

Muggiaea atlantica, Cunningham. 73

• • Arachnactis [albida, M. Sars ?] 74

Pleurobrachia pileus. Fabr. 75

rr
•

Echinodermata.

Auricularia. 76

Echinopluteus. 77

r • • Ophiopluteus. 78

Ophiurid juv. 79

••

Vermes.

Pilidium. 80

r Polychaete larvae. 81

c r c + Sagitta bipunctata, Q. & G. 8a
r rr .. c Tomopteris helgolandica, Greef. 83

Trochophora. 84

Bryozoa.

Cyphonautes. 85

[ 259 ]
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VI. ’04 36

Plankton collected at

CONINGBEG LIGHTSHIP—continued.

* Both samples totally macerated. 

[ 260 ]

1
d<n o —

June. July. August. September.

I
13-

2.23 
a.m.

27.

2.29 
p.m.

13-

2.23 
a.m.

2.34 
a.m.

1
12 .

2.55
a m.

26.
•

i

2.59 :
p.m. 1

24.

2.36 
p.m.

62

Incertae Sedis.

" Umrindetc Cyste,” Hensen,

16 17 18 19 20

..

21 22 23

62A Hexastcrias problematica, Cleve,

63

Protozoa.

Lithomelissa sp.,

6+ Cyttarocylis norvegica, (Daday), 
Jorgensen,

r

65 Tintinnopsis beroidea, Stein, r r

66

Coelenterata.

Lar sabellarum Gosse, .. .. ' .. rr

67 Hybocodon prolifer, Agassiz.,

68 Tiara pileata, Forsk., rr

69 Obelia sp., r

70 Phialidium cymbaloideurn, E. 
T. B.,

■■
••

r

71 ------ temporarium, E. T. B., ■ +

72 Aglantha rosea, Forbes,

73 Muggiaea atlantica, Cunningham, .. , .. CC cc

74 Arachnactis [albida, M. Sars. ?], rr

75 Pleurobrachia pileus, Fabr., .. r rr

76 Auricularia,

77 Echinopluteus, r

78 Ophiopluteus, r

79 Ophiurid juv., • •

80

Vermes.

Pilidium, ••
81 Polychaete larvae, .. •• r

82 Sagitta bipunctata, Q. & G., ..

at 
night 

c c + + +

83 Tomopteris helgolandica, Greef., •• r . • +

84 Trochophora, •.

85

Bryozoa.

Cyphonautes, •• •• rr • •



37

Irish Light Stations, 1904—

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

October. November. December.

—
tn Q 
I 

V)

9-

2.13 
a.m.

25.

2-54 
a.m.

8.

2-39 
a.m.

23.

2.28 
a.m.

7 •

a.m.

= 3-

2-49 
a.m.

24 25 26 27 28 1 

.. 1

29
Incertae Sedis.

" Umrindete Cyste,” Hensen. 62

Hexasterias problematica Cleve. 62a

•• r

Protozoa.

Lithomelissa sp. 63

Cyttarocylis norvegica (Daday), 
J orgensen.

64

.. rr Tintinnopsis beroidea, Stein. 65

••

Coelenterata.

Lar sabellarum, Gosse. 66

Hybocodon prolifer, Agassiz. 67

.. Tiara pileata, Forsk. 63

•• r Obelia sp. 69

Phialidium cymbaloideum, E.
T. B.

70

r ------ temporarium, E. T. B. 71

Aglantha rosea, Forbes. 73

c c r + -1- c Muggiaea atlantica, Cunningham. 73

Arachnactis [albida, M. Sars. ?]. 74

Pleurobrachia pileus, Fabr. 75

Echinodermata.

Auricularia. 76

.. Echinopluteus. 77
.. .. Ophiopluteus. 78

• • Ophiurid juv. 79

• •

Vermes.

Pilidium. 80

Polychaete larvae. 81

c 4- + + + c Sagitta bipunctata, Q. & G. 82

-1- r r + Tomopteris helgolandica, Greef. 83

Trochophora. 84

•• • • • • r +

Bryozoa.

Cyphonautes. 85

[ 261 ]



VI. ’04 38

Plankton collected at

CONINGBEG LIGHTSHIP—continued.

* Sp
ec

ie
s N

o.

—

J anuary. February. March.

19.

7-o 
a.m.

19.

7.50 
p.m.

I.

5.28 
p.m.

1 2 .
| 5-54 
| a.m.

15.

7.24 
a.m.

16.

7.40
p.m.

2.40 
a.m.

3.2 
p.m.

86

Copepoda.

Acartia Clausi, Giesbr.,

I 2

r

' 3 4

+

5

r

0

+

7

r

a

r

1

87 Alteutha bopyroides, Claus., .. ••
88 Anomalocera Pattersoni, R. 

Temp.
r

89 Bradyidius armatus, Vanhoffen, rr

9° Calanus finmarchicus, Gunn., .. 4" + c c c c c

91 Candacia pectinata, Brady,

92 Centropages hamatus, Lillj., ..

93 ------ typicus, Kroyer, + + + + r + r r

94 Corycaeus anglicus, Lubb., + + + + r c r rr

95 Diaixis pygmaea, Scott, •• r

96 Euterpe acutifrons, Dana, r ••

97 Metridia lucens, Boeck, r + + c c

98 Microsetella atlantica, Brady, r r r rr r r rr

99 Oithona nana, Giesbr., rr

100 ------ similis, Claus, c c r + cc c + +

101 Paracalanus parvus, Claus, .. + + + r ?

102 Parapontella brevicornis, Lubb., rr 
juv. ••

IO3 Pseudocalanus elongatus, Boeck, • • r + + + + + r

104 Temora longicornis (0. F. Muller), r

105

Crustacea (cetera).

Evadne Nordmanni, Lovin, ..

106 Podon intermedius, Lillj., .. •. •.

107 Eurydice inermis, Hansen, ■ '

108 Hyperiid, (Euthemisto com- 
pressa, Goes.?),

r r + +

109 Gastrosaccus Normani, Sars, .. . •

no ------ sanctus, Sars, .. • • • • . •

III Nyctiphanes Couchi, Bell, • •

[ 262 ]
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Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

March. April. May.

—

Sp
ec

ie
s N

o.
 

|

17-

2.52 
a.m.

17.

3-8 
p.m.

31 •

2.40 
p.m.

15-

2-35 
a.m.

3° •

2.40 
a.m.

15-

2.25
a.m.

29.

2.23 
a.m.

9 IO 11 12 13 14 x5

Copepoda.

r r Acartia Clausi, Giesbr. 86

r Alteutha bopyroides, Claus. 87

juv.
rr

4" 4* Anomalocera Pattersoni, R. Temp. 83

Bradyidius armatus, Vanhoffen. 89

c + cc cc c cc cc Calanus finmarchicus, Gunn. 90

Candacia pectinata, Brady. 9i

r r 4* c Centropages hamatus, Lillj. 92

4- 4- -------typicus, Kroyer. 93

Corycaeus anglicus, Lubb. 94

Diaixis pygmaea, Scott. 95

Euterpe acutifrons, Dana. 96

c 4* cc c cc cc Metridia lucens, Boeck. 97

Microsetella atlantica, Brady. 98

r Oithona nana, Giesbr. 199

r -------similis, Claus. IOO

r + c c 4~ c Paracalanus parvus, Claus. IOI

•• Parapontella brevicornis, Lubb. 102

r 4* + c c c Pseudocalanus elongatus, Boeck. ro3

r r r 4- c Temora longicornis (0. F. Miiller), 104

Crustacea (cetera).

Evadne Nordmanni, Lov6n. 105

Podon intermedins, Lillj. 106

Eurydice inermis, Hansen. 107

Hyperiid (Euthemisto compressa, 
Goes. ?)

ro8

Gastrosaccus Normani, Sars, 109

------ sanctus, Sars. no

Nyctiphanes Couchi, Bell. III

[ 263 )



VI. ’04 40

Plankton collected at

CONINGBEG LIGHTSHIP—continued.

* Both samples totally macerated. 

[ 264 J

6
55
8
8

—

J unc. July. | August. September.

13-

2.23 
a.m.

I
1 27.
1
I2.29 

p.m.

13-

2.23 
a.m.

27-

2.34 
a.m.

12 .

2.55
a.m.

26.
0

IO.

2.59 
p.m.

24.

2.36 
p.m.

86

Copepoda.

Acartia Clausi, Giesbr.,

16 17

c

18

4"

19

r

1 20

1 +

21 | 22

+

23

+

87 Alteutha bopyroides, Claus, 1 ••

88 Anomalocera Pattersoni, R. 
Temp.

+ 4“ •• + r c

89 Bradyidius armatus, Vanhdffen,

90 Calanus finmarchicus, Gunn., cc c 
at 

night 
cc

cc cc c cc cc

9i Candacia pectinata, Brady, .. + +

92 Centropages liamatus, Lillj., .. c -r r rr 4-
93 ------ typicus, Kroyer, c + c c cc c c

94 Corycaeus anglicus, Lubb., + 4*
95 Diaixis pygmaea, Scott,

96 Euterpe acutifrons, Dana,

97 Metridia lucens, Boeck, cc at 
night 

c

-U ...* c +

98 Microsetella atlantica, Brady,

99 Oithona nana, Giesbr., .. ••
100 ------ similis, Claus, rr 1 r

IOI Paracalanus parvus, Claus, r +1 + + +

102 Parapontella brevicomis, Lubb.,

103 Pseudocalanus elongatus, Boeck, c at 
night 

c

+
1
1

c .. c c

104 Temora longicomis (O. F. Muller),j .. -r + c + +

105

Crustacea (cetera).

Evadne Nordmanni, Lov6n, .. +

106 Podon intermedins, Lillj., • • r cc c •. + r

107 Eurydice inermis, Hansen, .. , ..

108 Hyperiid (Euthemisto com- ! 
pressa, Goes ?). •• 1 • • • • • •

109 Gastrosaccus Normani, Sars, .. 1

no ------ sanctus, Sars, .. | ’ ’ 1 •• 1 • • ..

in Nyctiphanes Couchi, Bell, .. ] • • • • 1 .. .

i
• • • •
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Irish Light Stations, 1904—continued

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

October. November. December.

9-

2-13
a.m.

25.

2-54 
a.m.

8.

2-39 
a.m.

23-

2.28 
a.m.

7 •

a.m.

23-

2-49 
a.m.

—
d 
Z
3 
L 
co 1

24 25 20 27 28 29

Copepoda.

Acartia Clausi, Giesbr. 86

•• 1 Alteutha bopyroides, Claus. 87

c •• Anomalocera Pattersoni, R. 
Temp.

88

1 .. Bradyidius armatus, Vanhbffen. 89

CC cc cc CC cc cc Calanus finmarchicus Gunn. 90

4- r Candacia pectinata, Brady. 9i

■■ Centropages hamatus, Lillj. 92

c c .. 4- ------ typicus Kroyer. 93

c c c c c + Corycaeus anglicus, Lubb. 94

.. rr Diaixis pygmaea, Scott. 95

. • .. Euterpe acutifrons, Dana. 96

r r T ■r c Metridia lucens, Boeck. 97

i •• Microsetella atlantica, Brady. 98
Oithona nana, Giesbr. 99

.. 1 4- + ------ similis, Claus. roo

4- r Paracalanus parvus, Claus. IOI

• • Parapontella brevicomis, Lubb. 102

c c 4- c c c Pseudocalanus elongatus, Boeck. 103

c c c c c 4- Temora longicomis (0. F. Muller). 404

1

Crustacea (cetera).

Evadne Nordmanni, Lovin. 105

Podon intermedius, Lillj. 106

r Eurydice inermis, Hansen. 107
4^ r Hyperiid (Euthemisto com- 

pressa, Goes. ?).
ro8

r 1 Gastrosaccus Normani, Sars. 109

4~ r 4- c ------ sanctus, Sars. no

4-
1

i ••
1 Nyctiphanes Couchi, Bell. nr

[ 265 ]



VI. ’01 42

Plankton collected at

CONINGBEG LIGHTSHIP—continued.

Sp
ec

ie
s N

o.
 

|

—

J an u ary. February. March.

19.

7-o 
a.m.

19.

7.50 
p.m.

X .

5.28
p.m.

1
2.

5-54 
a.m.

X5-

7.24 
a.m.

16.

7-40 
p.m

2.

2.40
a.m.

2.

8.2 
p.m.

112

Crustacea (cetera)—con.

Cirripedia larvae,

1 I 2 3 4 5 6

r

7 8

r

xi3 Cypris stage larvae, ..

I r4 Microniscus, rr

1x5 Nauplius & Metanauplius, + + r r r + 1 + +

n6 Zoea, 1 + 1 +
1

+

1X7 Megalopa,

xi8 Candid larvae, r r r r +

119 Homarus vulgaris, M.-Edw. larva, ••

120

Mollusca.

Lamellibranchiate larvae, .. ■ r r r c +

121 Gastropod larvae, .. | r r +

122

I

Tunicata.

Fritillaria borealis, Q. et G., ..

X23 Oikopleura dioica, Fol, r

124

Vertebrata.

Teleostei, ova et larvae, r •• •• c + + r r

[ 266 ]
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Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

March. April. May.

—
d 
Z.
3
V
tn

17.

2.52 
a.m.

17.

3-8
p.m. . ■Q

 w w ■ 15-

2-35 
a.m.

30.

2.40 
a.m.

15.

3.25
a.m.

29.

2.23 
a.m.

9

+

IO

r

11

c

12

r

13 14 15

Crustacea (cetera)—con.

Cirripedia larvae. X

rr 4~ Cypris stage larvae. 1X3

• • rr Microniscus. xi4

4- 4* 4- r r r r Nauplius and Metanauplius. xi5

r r r r r 4- Zoea. 116

Megalopa. 117

r r r + Caridid larvae. 118

.. Homarus vulgaris, M.-Edw. larva. 1x9

r r ..

Mollusca.

Lamellibranchiate larvae. X2O

.. Gastropod larvae. 121

Tunic ata.

Frltillaria borealis, Q. Sc G. 122

Oikopleura dioica, Fol. 123

r + + c r

Ve RTE B RATA.

Teleostei, ova et larvae. X34
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VI. ’04 44

Plankton collected at

CONINGBEG lightship —continued.

* Both samples totally macerated.

Sp
ec

ie
s N

o.

—

June. July. August. September.

13.

2 23
a.m.

27.

2.29 
a.m.

13-

2.23 
a.m.

27.

2.34 
a.m.

12.

2.55 
a.m.

26.
•

IO.

2.59 
p.m.

24-

2.36 
p.m.

112

Crustacea (cetera)—con.

Cirripedia larvae,

16 17 18 19 20 21 22 23

113 Cypris stage larvae, ..

114 Microniscus, • • +

U5 Nauplius and Metanauplius, r r -r + + + +

n6 Zoea, + at 
night
+

CC CC cc r ■

1X7 Megalopa, r

ix8 Candid larvae, r

119 Homarus vulgaris, M.-Edw. larva, •• (2) 
rr

i

Z2O ;

Mollusca.

Lamellibranchiate larvae. r
r i

••

1

r

121 Gastropod larvae, ■ ‘ 1 r r 1 r

122

Tunicata.

Fri tillaria borealis, Q. & G., ..

■ 1

rr

123 Oikopleura dioica, Fol, .. • • r • •

X*4

Vertebrata.

'Tcleostei, ova et larvae. •• + + ••

[ 268 ]



45

Irish Light Stations, 1904—conltnuecf.

Lat. 52° 2' N., Long. 6° 40' W. 29 Fathoms.

Sp
ec

ie
s N

o.

October. November. December.

9- 35. S. 23- 7- 23. —
= •13 = •54 2-39 2.28 1 2.22 2.49
a. in. a.m. a.m. a.m. 1 a.m. a.m.

= 4 =5 26 27 28

1
r

=9

Crustacea (cetera)—con.

Cirripedia larvae. 112

■■ Cypris stage larvae. 113

; r Microniscus. «♦

+ i + r r r Nauplius and Metanauplius. XI5

r r •• Zoea. 1x6

r .. Megalopa. 1x7

+ c r r -4- Caridid larvae. 118

Homarus vulgaris, M.-Edw. larva. 119

r r r r 1 r

Mollusca.

Lamellibranchiate larvae.

X2O

r r r r r + Gastropod larvae. I2X

•

|
1
1
1 ■•

Tunicata.

Fritillaria borealis, Q. & G. 122

r 1 r r • • Oikopleura dioica, Fol. 123

rr

1

1

Vertebrata.

Teleostei, ova et larvae. 124

[ 269 ]



VI. ’04 46

Plankton collected at

FASTNET ROCK LIGHTHOUSE.

Sp
ec

ie
s N

o.

—

February. March. April. May. June.

3-

3-30 
p.m.

18.

3-30 
p.m.

1.0
p.m.

4-30 
p.m.

20.

6.o 
p.m.

30.

12.3c 
p.m.

14.

12.3c 
p.m.

31.

3.0 
p.m.

17.

3-i5 
p.m.

29-

12.10 
p.m.

I

Diatomaceae.

Actinoptychus undulatus, Ehbg.,

I 

r r

3

r

1 4 5 6 

r

1 7 8 9 10

2 Asterionella glacialis, Castr., .. + 1 "

3 Biddulphia mobiliensis, Bail., c + + + r j r

4 Chaetoceras boreale, Bail., 1 • •
5 ------ constrictum, Gran, 1 ■■ ■■
6 ------ curvisetum, Cleve, 1..
7 ------ danicum, Cleve, • • r 1 • ■ ■■ 1 ■■
8 ------ decipiens, Cleve, •• 1 • ’ 1 ”
9 ------ densum, Cleve, 1 ' ’ •• 1 ••

IO ------ didymum (Ehbg.), Cleve, •• •• ••
II ------ laciniosum, Schutt.,

12 ------ peruvianum, Btw., . •

frag- 
meats

rr

13 ------ scolopendra, Cleve,

14 Coscinodiscus concinnus, W. Sm., r r

15 ------ excentricus, Ehbg., r r r r •' 1 r 1 + r

16 ------ oculus iridis, Ehbg., .. .. r + + '' 1 •• I
17 ------ radiatus, Ehbg., r r r + r '' 1 r 1 r r

18 Ditylum Brightwelli, West., .. r .. | ..
19 Fragillaria, c.f. oceanica, Gran, •. ' 1 rr

20 Guinardia flaccida, Pirag., •.
1

21 Hyalodiscus stelliger, Bail., .. + + + c 1 r r + c r

22 Lauderia borealis, Gran, •• 1 ?

23 Navicula membranacea, Cleve, •• 1
24 Nitzschia seriata, Cleve, •• 1

25 Paralia sulcata, Cleve, r r 1 r r '' 1 r + r r

26 Pleurosigma sp., + •• 1 .. 1 rr r r rr

27 Rhizosolenia alata, Btw., 1

28 ------ semispina, Hensen, • • 1 •• i r

29 ------ setigera, Btw., 1 
" 1 • • I

30 ------ Shrubsolei, Cleve, •• I r

31 1 ------ Stolterfothi, P6rag., •• 1

32 1 Sceletonema costatum (Grev.), Cleve, .. +

33 Thalassiosira (condensata, Cleve ?), ” 1 1 + ••

[ 270 ]
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Irish Light Stations, 1901—continued.

Lat. 51° 23' 18" N., Long. 9’ 36' 25" W.

July. August. September. October. November. Dec.

1 __

Sp
ec

ie
s N

o.

12.

1.30 
p.m.

29.

4.0 
p.m.

12 .

2.15 
p.m.

26.

1.30 
p.m.

9-

u.30 
p.m.

24.

1.0 
p.m.

IO.

12.45 
p.m.

25 •

1-45 
p.m.

8.

3.0 
p.m.

34-

1.30 
p.m.

24.

2.30 
p.m.

CI 12

r

13

r

1 14

1 ..

15 ! 16 17 18 19

1

20

1

21

rr

Diatomaceae.

Actinoptychus undulatus, Ehbg. I

cc i .. I • • 1 - Asterionella glacialis, Castr. 2

I .. i • •
1
1 .. j •• rr Biddulphia mobiliensis, Bail. 3

.. 1 • • r [ 4- : 4- 1 • • Chaetoceras boreale, Bail. 4

.. • • r 1 * ’ r i • ■ 1 •• ------ constrictum, Gran. 5

• • 1 •• rr r l • • 1 •• ------ curvisetum, Cleve. 6

• • .. 1 • • • rr 1 •• 1 • • ■ • ------ danicum, Cleve. 7

.. r r r 1 r 1 ■ ■ 1 •• ------ decipiens, Cleve. 8

r ! 4- ! 4- 1 r r IT ------ densum, Cleve. 9

•. 1 .. r 1 • • ------didymum (Ehbg.), Cleve. IO

rr r I •• ------ laciniosum, Schutt. II

------peruvianum, Btw. 12

rr .. .. ------ scolopendra, Cleve. 13

• • •• Coscinodiscus concinnus, W. Sm. 14

•• rr? r ------excentricus, Ehbg. 15

4- c c 4- ------ oculus iridis, Ehbg. 16

•• •• r • • r r ------ radiatus, Ehbg. 17

•. •• c c r Ditylum Brightwelli, West, 18

.. rr Fragillaria, c.f. oceanica, Gran. 19

* ■ rr Guinardia flaccida, P6rag. 20

• • + 4- 4- r rr r r 4- 4- c Hyalodiscus stelliger, Bail. 21

• • Lauderia borealis, Gran. 22

•. r • • Navicula membranacea, Cleve. 23

• • r r • • Nitzschia seriata, Cleve. 24

■ • 4- r r r r r r r r Paralia sulcata, Cleve. 25

• • • • r r r rr rr rr Pleurosigma sp. 26

•. 4- + 4- c r c 4- c r Rhizosolenia alata, Btw. 27

4- • • rr r • • ------ semispina, Hensen. 28

.. r • • ------ setigera, Btw. 29

• • c c rr r r ------ Shrubsolei, Cleve. 30

rr 4- r ------ Stolterfothi, P6rag. 31

• • • • r • • r •• •• Sceletonema costatum (Grev.), 
Cleve.

32

• • •• •• • • •• ••
•• 1 •• Thalassiosira (condensata, Cleve?). 33

[ 271 1



VI. ’04 48

Plankton collected at

FASTNET ROCK LIGHTHOUSE—continued.

Sp
ec

ie
s N

o.

—

February. March. April. May. June.

3.

3-3°
p.m.

18.

3-30 
p.m.

2 .

I .O
p.m.

4-3° 
p.m.

ao.

6.0
p.m.

30.

12.30 
p.m.

14.

12.30 
p.m.

31-

3-o 
p.m.

17.

3-i5
p.m.

29-

12.10
p.m. |

34

DI ATOM AC EA E—COH.

Thalassiosira gravida, Cleve, ..

I 3 4 5 6 7 8

••

9

..

10

35 ------ Nordenskibldi, Cleve, .. c

36 Thalassiothrix curvata, Castr., r • •

37 ------ Frauenfeldi, Grun., r r r r r

38

Peridinidae.

Ceratium furca, Clap. & Lachm.,
1

39 ------ fusus (Ehbg.), Duj., •• r •• ..

40 ------ horridum (Cleve), Gran,

41 ------ longipes (Bail.), Cleve, .. ..

42 ------ macroceras, Ehbg.,

43 ------ tripos, (O. F. Mull.), Vanhiiffen, .. rr rr r ..
••

44 Diplopsalis lenticula, Bergh, .. .. .. ..

45 Glenodinium acuminatum, Ehbg.,

46 Gonyaulax polygramma, Stein,

47 Peridinum conicum, Gran, .. r -1-

48 ------ depressum, Bail., r + r

49 ------ oceanicum (Vanhoffen), Jorg.,

50 ------ ovatum (Pouch.), Schutt,

5i ------ pallidum, Ostenf., r + r rr

52 ------ pentagonum, Gran, r
■*

53 Prorocentrum micans, Ehbg.,

54

Flagellatae.

Dinobrion pellucidum, Lev., •• •• r r

55

Protococcoideae.

Halosphaera viridis, Schmitz, r + + +

56 Trochiscia Clevei, Lemm., • • r r

57

SlLICOFLAGELLATAE.

Dictyocha fibula, Ehbg.,

58 Distephanus speculum (Ehbg.), Haeckel. •• • • •• • •
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Irish Light Stations 1904—continued.

Lat. 51° 23' 18" N., Long. 9° 36' 25" W.

July. August. September. | October. November. Dec.

—
6

8

a tn

12.

1.30 
p.m.

29.

4.0 
p.tn.

I 2 .

2.15
p.m.

26.

1.30 
p.m.

o.

11.30 
p.m.

24.

t.O | 
p.tn.

TO.

12.45 
p.m.

=5 1

1 
>•45 
p.m.

8.

3.0 | 
p.m. |

24.

1.30
p.m.

24.

3.30
p.tn.

11 12 13 14 15

•’ |

16

1

17 18 19 20 ! 21

Diatomaceae—con.

------ gravida, Cleve 34

•• 1 •• 1 ------ Nordenskibldi, Cleve. 35

•• ■ • • i Thalassiothrix curvata, Castr. 36

- : rr •• 1 rr ------ Frauenfeldi, Grun. 37

rr rr rr ■ ■ 1 rr

Peridinidae.

Ceratium furca, Clap. & Lachm. 33

+ r r 1 r ------ fusus (Ehbg.), Duj. 39

r r ------horridum (Cleve), Gran. 40

r r r r •• r ------ longipes (Bail.), Cleve, 41

4 r •• ------macroceras, Ehbg. 42

c c ------ tripos, (O. F. Mull.), Vanhoffen. 43

+ rr r r J.
•• Diplopsalis lenticula, Bergh. 44

.. Glenodiniutn acuminatum, Ehbg. 45

rr - •• Gonyaulax polygramma, Stein, 46

rr r r r ..
- Peridinium conicum, Gran. 47

+ r + 4- r ------ depressum, Bail. i 48

4- .. •• rr i " ------ oceanicum (Vanhoffen), Jorg. j 49

r 1 r i r I ------ ovatum (Pouch), Schutt. 1 50

4- + r 4- .. : ------ pallidum, Ostenf. 1 51
.. r r 1 r 1 ------ pentagonum, Gran. 1 52
•• c 1 + Prorocentrum micans, Ehbg. i 53

i Flagellatae.

Dinobrion pellucidum, Lev.

1

54

-1- 4- 1
i

r r

1

1 •+■

Protococcoideae.

Halosphaera viridis, Schmitz. 55
1 i •• Trochiscia Clevei, Lemm. 56

! 1

r

1

SlLICOFLAGELLATAE.

. Dictyocha fibula, Ehbg. 57

1 * * rr Distephanus speculum (Ehbg), 58
1 1 i Haeckel.

1 . ....
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VI. ’04 50

Plankton collected at

FASTNET ROCK LIGHTHOUSE—continued.

Sp
ec

ie
s N

o.

—

February. ' March.
1

1 April. May.
I

June.
1

3-

3-30 
p.m.

18.

3-30 
p.m.

2.

I .O
p.m.

I 22.

; 4-3o 
| p.m.

' 20 •

! 6.0
p.m.

SO-

12.30 
p.m.

: 14.

12.30 
p.m.

3i-

3-o
p.m.

1 17.

3-15 
p.m.

I

29-

12.10 
p.m.

1 I 1 2 3 4 5 0 7 8 9 10 1

59

Incertae sedis.

" Umrindete Cyste,” Hensen, -4- 4- -L. 4- 1 ” ••

6o

Protozoa.

Amphorella subulata (Ehbg.), Dad.,

1

6r Cyttarocylis norwegica (Dad.), Jorgensen,

62 ------ serrata (Mob.), Brandt.,

63 Ptychocylis urnula, Clap. & Lachm., .. r

64 Tintinnopsis beroidea, Stein, .. + rr

65 ------ campanula (Ehbg.), Dad., •• • • ••

■66 Lithomelissa sp.,

67 Globigerina bulloides, d’Orb., c r r c r

68

Coelenterata.

Hybocodon prolifer, Agassiz, ..

69 Lizzia blondina, Forbes, ••
70 Podocoryne sp., •• •• •• ■ •

71 Sarsia gemmifera, Forbes,

72 ------  sp., .. ’ *

73 Tiara pileata, Agassiz.,

74 Obelia nigra, E. T. B., ..

75 ------ sp., +

76 Phialidium cymbalodium, E. T. B., .. .. • • r

77 ------ temporarium, E. T. B., .. .. ..

78 Willia stellata, Forbes, .. .. .. .. 1 .. ..

79 Aglantha rosea, Forbes, r .. ■ ..

80 Cupulita Sarsi, Haeckel, • ..

81 Muggiaea atlantica, Cunningham, • • .. 1

82 Beroe ovata, Bose., rr

83

Echinodermata.

Auricularia,

1

• • '

j

1

1

1

•• i

84 Bipinnaria, .. I • • 1

85 Echinopluteus,

................................... ...................................................

1
1 I1
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Irish Light Stations, 1904—continued.

Lat. 51° 23' 18" N., Long. 9° 36' 25" W.

T 2

July. August. September, j
I

October. November. Dec.

—
6 
Z

•Si

12.

1.30 
p.m.

29.

4.0 
p.m.

12.

2.15 
p.m.

26.

1.30 
p.m.

9- i

11.30:
p.m. |

24.

1.0
p.m.

IO.

X2.45
p.m.

=5 •

1-45
p.m.

8.

3-o | 
p.m.

24.

1.30 
p.m.

34.

2.30 
p.m.

IX 12 13 14 15 16 17 18 19 20

1

••

21

r

Inckrtae sedis.

“ Umrindete Cyste," Hensen. 59

- . 1

rr

Protozoa.

Amphorella subulata (Ehbg.), Dad. 60

rr Cyttarocylis nonvegica (Dad), 
J drgensen.

61

rr c + r ------ serrata (Mob.), Brandt. 62

rr Ptychocylis umula, Clap. & Lachm. 63

.. r r r rr r rr rr c Tintinnopsis beroidea, Stein. 64

rr 4- ------ campanula (Ehbg.), Tad. 65

•• •• r Lithomelissa sp. 66

.. Globigerina bulloides, d’Orb. 67

• •

Coelenterata.

Hybocodon prolifer, Agassiz. 68

: + r Lizzia blondina, Forbes. 69

rr Podocoryne sp. | 70

* * 4- •• ■■ Sarsia gemmifera, Forbes. 71

4- r ------  sp. 72

+ Tiara pileata, Agassiz. 73

+ 1 r Obelia nigra, E. T. B. 74

-1- r r ------ sp. 75

r Phialidium cymbalodium, E. T. B. 76

r r r ------ temporarium, E. T. B. 77

rr •• .. Willia stellata, Forbes. 78

rr r + r Aglantha rosea, Forbes. 79

r + c 4- r r •• Cupulita Sarsi, Haeckel. 80

•. .. cc c 4- c c Muggiaea atlantica, Cunningham. 81

I'eroe ovata, Bose. 82

r

Echinodermata.

Auricularia. 83

-■ r + • ■ ! Bipinnaria. 84

■■ + Echinopluteus. 85
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VI. ’04 52

Plankton collected at

FASTNET ROCK LIGHTHOUSE—con tinned.

Sp
ec

ie
s N

o.

—

February. March. April. May. June.

3-

3.30 
p.m.

18.

3*3° 
p.m.

1.0 
p.m.

z

p.m.

20.

6.0
P.m.

30-

12.30 
p.m.

r.|.

12.30 
p.m.

3.0
p.m.

17.

3-15 
p.m.

...

12.10
p.m.

86

Echinodermata—con.

Ophiopluteus,

I • 3 4 5 6 7 8 9 10

87 Ophiurid juv.,

88 | Spatangopluteus,

89

Vermes.

Actinotrocha,

90 Autolytus prolifer (Miill.l,

91 Poecilochaetus larvae,

. 92 Polychaeta larvae, r r r

93 Sagitta bipunctata, Q. et G., r r r cc r r +

9+ Tomopteris helgolandica, Greet, r r ••
95 Trochophora, r r

96

Brvozoa.

Cyphonautes, .. -1-

97

Copepoda.

Acartia Clausi (Giesbr.), r r r -1- c + r

98 Alteutha bopyroides, Claus, .. 4- r r

99 Anomalocera Pattersoni, R. Temp.,

IOO Calanus finmarchicus, Gunn., c c c cc + c c c c cc

IOI Candacia pectinata, Brady, ..

102 Centropages hamatus, Lillj., r + r r

103 ------ typicus, Kroyer,

104 Corycaeus anglicus, Lubb., rr

105 Dyspontius striatus, Thorell, rr

106 Diaixis pygmaea, Scott, r

107 Euterpe acutifrons, Dana, r

108 Metridia lucens, Boeck, c c c CC -1- c c c cc

109 Microsetella atlantica, Brady,
-
r

no Oithona similis, Claus., r r r r r 1 r

III Paracalanus parvus, Claus., r r ■ ■ ■ e 1

112 Pseudocalanus elongatus, Giesbr., -I- + 4- + 4- -1- 1 c c 1 c c

113 Scutellidium fasciatum, Boeck, i 1 ‘ ’

114 Temora longicornis, O. F. M tiller, C ■ 1 ■ ■
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53

Irish Light Stations, 1904—con^'ziwerZ.

Lat. 51° 23' 18" N., Long. 9° 36' 25* W.

July. August. September. I
1

October. November. Dec.

*

| Sp
ec

ie
s N

o,
 

1

12.

1.30 
p.m.

29.

4-o 
p.m.

z 1

p.m.

26.

1.30
p.m.

9- |

11.30
p.m. •

24-

1.0
p.m.

IO.
1

12.45
p.m. .

25-

X.45
p.m.

8.

3-o
p.m.

-’4-

1.30 1 
p.m.

= 4-

2.30 
p.m.

11 12 13
1

r

14 *5

r

16 17 18 1

4- r

X9 | 20! 21
Echinodermata—con.

Ophiopluteus. 86

r r .. | Ophiurid juv. 87

• • I .. Spatangopluteus. 88

r

Vermes.

Actinotrocha. . 89

r r Autolytus prolifer (Mull.) 90

r r Poecilochaetus larvae. 9*

r r r r -r r .. .. Polychaeta larvae. 92

4- 4“ -t- + cc c 4- r 4" + Sagitta bipunctata, Q. et G. . 93
r r -1- c C 4- r 4- 4- -X- Toinopteris helgolandica, Greef. 94

Trochophora. 95

r £ 4- 4"

Bryozoa.

Cyphonautes. 96

c •r _L 4- -I. p

Copepoda.

Acartia Clausi (Giesbr.) • 97

r r rr ■■ Alteutha bopyroides, Claus. : 98

rr Anomalocera Pattersoni, R. Temp. 99

cc cc c cc cc cc c c cc cc c Calanus finmarchicus, Gunn. 100

c c c r Candacia pectinata, Brady. 101

4- 4- r Centropages hamatus, Lillj. 102

r 4- + c c 4- r 4- r ------ typicus, Kroyer. 103

r r r Corycaeus anglicus, Lubb. 104

Dyspontius striatus, Thorell. 105

Diaixis pygmaea, Scott. jo6

Euterpe acutifrons, Dana. 107

+ c 4- + 4- c 4" 4- c cc c Metridia lucens, Boeck. 108

Microsetella atlairica, Brady. 109

rr r 4- + 4- 4” + 4- 4- r Oithona similis, Claus. no

• • 4- r r r r + + 4- Paracalanus parvus, Claus. m

+ 4* + 4* 4- + 4- u. -r 4- 4- Pseudocalanus elongatus, Giesbr. 112

rr Scutellidium fasciatum, Boeck. 113

r + 4- + "r + r r r Temora longicornis, 0. F. Muller. i 114
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VI. ’04 54

Plankton collected at

FASTNET ROCK LIGHTHOUSE —continued.

Sp
ec

ie
s N

o.

—

February. March. April. May. June.

3-

3-30 
p.m.

18.

3-30 
p.m.

2.

I .0 
p.m.

22 .

4.30 
p.m.

20.

6.0
p.m.

30-

12.30 
p.m.

14.

12.30 
p.m.

3X.

3-0
1 p.m.

17.

3-15
p.m.

29.

12.10 
p.m.

xi5

Crustacea (Cetera).

Evadne Nordmanni, Lov6n, ..

I 3

1 ..
i 41

1 ••

5 6 7

1 ••

8 9 xo

xi6 Podon intermedius, Lillj., 1 •• 1 ••

xx7 Hyperiid, juv., I •. •• r

Ii8 Nyctiphanes Couchi, Bell, c i ••
119 Nyctiphanes norvegica, Sars., •• c 1 ’ ■
120

121

Cirripedia larvae, rr 1 rr c + r
Cypris stage larvae, •• r +

J22 Microniscus, •• ••
123 Nauplius & Metanauplius, r r c +

124 Zoea, .. r + +

125 Megalopa, •• ..

126 Caridid larvae,

X27 Jaxea nocturna, Scott,

128

Mollusca.

Clione (borealis, Brug. ?)

129 Gastropod larvae, r r u. r r

130 Lamellibranchiate larvae, r r r 4- r

131 Cephalopod larvae, r 1

132

Tunicata.

Ascidian larvae,

1

133 Doliolum tritonis, Herdman,

»34 Fritillaria borealis, Q. et G., ..

»35 Oikopleura dioica, Fol, +

136

Vertebrata.

Teleostei, ova & larvae, rr

■
1

• • + r +
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00

Irish Light Stations, 1904—continued.

Lat. 51° 23' 18* N., Long. 9° 36' 25* W.

July. August. September. October. November. Dec.

— 6 
Z
CA 
*3
K 
tn

12.

1.30 
p.m

29.

4.0 
p.m.

1
12.

2.15 
p.m.

26.

I-3O 
p.m.

9-

11.30 
p.m.

= 4- j

1.0
p.m. I

IO.

12.45 
p.m.

-5-

I 45 
p.m.

8.

3-o 
p.m.

24.

r.30
p.m.

-4-

2.30 
p.m.

■■

••

*3 14 15 ■“ 1

1
-1-

18 19 20

••

21

••

Crustacea (Cetera).

Evadne Nordmanni, Loven. 115

r + + ■ 1* •• .1’odon intermedius, Lillj. 116

+ c •• Hyperiid, juv. 117

Nyctiphanes Couchi, Bell. 118

Nyctiphanes norvegica, Sars. 119

r r + r r r rr Cirripedia larvae. 120

r Cypris stage larvae. 121

rr r Microniscus. 122

4- + + *T" + ■ r r Nauplius and Metanauplius. 123

r r r r r r .. Zoea. 124

r r r •• •• Mcgalopa. 135

r r r + c c 4- Caridid larvae. 126

r J axea nocturna, Scott. .. 127

r rr

Mollusca.

Clione (borealis, Brug. ?) 128

r c c c 4- + Gastropod larvae. i 129

r r 4- 4* + 4- Lamellibranchiate larvae. X30

Cephalopod larvae. 131

r

Tunicata.

Ascidian larvae. • 133

r Doliolum tritonis, Herdman. 133

r r r
••

Fritillaria borealis, Q. et G. *34

rr r + + •• r Oikopleura dioica, Fol. *35

r r r r r r

Vertebrata.

Teleostei, ova & larvae. 136

____ •.
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VI. '04. 56

ii.

HYDROGRAPHICAL OBSERVATIONS AT IRISH LIGHT STATIONS, 
1904.

Lat. 54° 32' N., Long. 5° 26' W. 20 fathoms.SKULMARTIN LIGHTSHIP.

Date. Hour.
Surface 

Temper
ature.

’ Surface
1 Salinity. Date. Hour.

Surface
Temper
ature.

Surface
Salinity.

1904. °C.
♦

S%<j. 1904. •c. S%o-Jan. 21, .. 1 10 15 p.m. 7.6 Feb. 29, 5 50 p.m. 6.1
Jan. 22, I 10 15 a.m. 33.89 March 1, . . 6 30 a.m. (5.3

9 f • • 10 30 a.m. 7.8 7 30 p.m. 6.2
Jan. 23, .. | 11 15 a.m. 7.8 March 2, . . 7 55 a.m. 6.6

99 • * 11 45 p.m. 8.0 8 30 p.m. 6.4
Jan. 24, 12 10 p.m. 7.8 March 3, . . 8 30 a.m. 34. is
Jan. 25, .. 1 12 30 p.m. 7.8 9 0 a.m. 6.6
Jan. 26, .. 1 50 p.m. 7.6 33.91 9 30 p.m. 6.4
Jan. 27, .. 2.30 p.m. 7.6 March 4, . . 9 45 a.m. 6.6
Jan. 28, .. 4 0 p.m. 7.6 10 0 p.m. 6.4
Jan. 29, . . 5 0 p.m. 7.2 March 5, . . 10 15 a.m. 6.6
Jan. 30, 5 50 a.m. 7.8 10 35 p.m. 6.2

6 23 p.m. 7.6 March 6, . . 11 5 a.m. 6.2
Jan. 31, .. 7 0 a.m. 7.4 11 30 p.m. 6.0

7 15 p.m. 7.2 March 7, . . 11 50 a.m. 6.2
Feb. 1, 7 40 a.m. 7.2 March 8, .. 12 25 a.m. 6.4
Feb. 2, 8 0 a.m. 7.4 1 0 p.m. 6.2
Feb. 3, .. 8 20 a.m. 7.6 34.00 March 9, . . 1 20 a.m 6.2

9 10 p.m. 7.4 1 45 p.m. 6.6 34.18
Feb. 4, 9 20 a.m. 7.6 March 10, 2 0 a.m. 6.4
Feb. 5, .. | 9 50 a.m. 7.4 2 25 p.m. 6.6
Feb. 6, .. 10 45 a.m. 7.4 March 11, 3 0 a.m. 6.4
Feb. 7, .. 11 35 a.m. 7.6 3 30 p.m. 6.6
Feb. 8, .. 1 0 p.m. 7.4 March 12, 4 20 a.m. 6.4
Feb. 9, .. 1 50 p.m. 7.6 5 0 p.m. 6.8
Feb. 10, .. 2 30 a.m. | 7.4 34.04 March 13, 5 30 a.m. 6.8

3 20 p.m. 7.4 6 0 p.m. 6.8
Feb. 11, .. 3 50 a.m. 7.2 March 14, 6 30 a.m. 6.8 •

4 30 p.m. 7.4 7 0 p.m. 6.6
Feb. 12, .. 5 10 a.m. 7.2 March 15, 7 20 a.m. 6.4

5 30 p.m. 7.2 7 45 p.m. 6.6
Feb. 13, .. 6 0 a.m. 7.2 March 16, 7 55 a.m. 6.6

99 * * 6 20 p.m. 7.4 8 15 p.m. 6.6
Feb. 14, .. 7 0 p.m. 7.2 March 17, 8 35 a.m. 6.6 34.09
Feb. 15, .. | 7 15 a.m. 7.2 9 0 p.m. 6.8 34.11
Feb. 16, .. 1 8 15 a.m. 6.7 March 18, 9 10 a.m. 6.6

8 30 a.m. 34.11 9 20 p.m. 6.6
Feb. 17, .. 8 25 a.m. 7.0 1 March 19, 9 7 a.m. 6.4
Feb. 18, .. 8 45 a.m. 6.7 9 25 p.m. 6.8
Feb. 19, .. 9 10 a.m. 6.7 March 20, 9 40 a.m. 7.0
Feb. 20, . . 9 40 a.m. 6.7 10 0 p.m. 7.0Feb. 21, .. 10 20 a.m. 7.1 March 21, 10 15 a.m. 6.8Feb. 22, .. 10 50 a.m. 6.9 10 30 p.m. 6.8Feb. 23, .. 11 45 a.m. 6.9 March 22, 11 0 a.m. 7.0Feb. 24, .. 1 30 p.m. 6.7 11 10 p.m. 7.0Feb. 25, .. 1 50 p.m. 6.9 34.il March 23, 11 30 a.m. 7.0
Feb. 26, .. 2 45 p.m. 6.7 11 45 p.m. 7.2
Feb. 27, .. 4 15 p.m. 6.9 March 24, 12 15 p.m. 7.2 34. i-2
Feb. 28, .. 5 20 p.m. 6.5 March 25, 1 0 a.m. 7.0
Feb. 29, .. 5 40 a.m. 6.5

V •
1 30 p.m. 7.0

* Ths samples of water were titrated at the M. B. A. Laboratory, Plymouth, 
by Mr. D. J. Matthews.
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VI. ’04 57

Hydrographical Observations at Irish Light Stations, 1904—continued.

Lat. 54M 32' N., Long. 5° 26' W. 20 fathoms.SKULMARTIN LIGHTSHIP.

Date. Hour.
Surface ;
Temper
ature.

Surface -n . .
Salinity. uau* Hour.

Surface 
Temper
ature.

Surface 
Salinity.

1904. °C. S%o- 1904.
|

°C. S%0-
March 26, 2 10 a. in. 7.0 . . Mav 1, ; 8 40 p.m. 7.2

,, • • 2 45 p.m. 7.0 . . May 2, ; 8 50 a.m. 7.2
March 27, 3 30 a.in. 7.0 I 9 20 p.m. 7.2

9 9 • • 4 0 p.in. 7-0 . . May 3. | 9 50 a.m. 7.6
Marell 28, 4 45 a.in. 7.0 1(1 15 p.m. 7.4

9 9 * * 5 15 p.m. 7.0 . . May 4. 10 35 a.m. 7.6
March 29, 6 0 a.m. 7.0 10 55 p.m. 7.4

99 • • 6 30 p.m. 6.8 . . May 5, 11 20 a.m. 7.6
March 30, 7 0 a.m. 6.8 11 45 p.m. 7.4

7 20 p.m. 6.8 .. Mav 6. Midday. 7.6
March 31, 7 45 a.m. 6.8 34.10 May 7. .. 12 45 a.m. 7.4

8 0 p.m. 6.8 1 15 p.m. 7.6 34.22
April 1, . . 8 20 a.m. 7.0 .. Mav 8, .. 2 0 a.m. 7.6
April 2, . . j 8 45 a.m. 6.8 2 30 p.m. 7.6 • •
April 3, . . 9 10 a.m. 6.6 .. Mav 9, .. 3 10 a.m. 7.6

9 30 p.m. 6.6 3 45 p.m. 7.8
April 4, . . I 9 50 a.m. 6.6 .. Mav 10, .. 4 20 a.m. 8.0 • •
April 5, . . 10 30 a.m. 6.6 4 47 p.m. S.O
April 6, . . 11 10 a.m. 1 6.8 .. May’ll, .. 5 16 a.m. 8.2
April 7, . . 12 15 p.m. 6.8 5 40 p.m. 8.0
April 8, 1 10 a.m. 7-0 . . Mav 12. 6 2 a.m. 7.8

1 50 p.m. | 34.09 6 23 p.m. 8.0
April 9, . . 2 30 a.m. 6.8 .. May 13, .. 6 43 a.m. S.O

3 10 p.m. 6.6 7 3 p.m. 8.0
April 10, . . 4 20 p.m. 7.0 .. Mav 14, .. 7 21 a.m. S.O
April 11, .. 5 0 a.m. 6.8 7 35 p.m. 8.0

99 • • 5 20 p.m. 7.0 i .. May 15, • • 7 53 a.m. S.O . •
April 12, . . 5 40 a.m. 7.0 .. „ .. 8 11 p.m. 8.0

6 0 p.m. 7.2 .. May 16, 8 30 a.m. 8.2 j 34.22
April 13, . . 6 15 a.m. 6.8 8 49 p.m. 8.2

6 35 p.m. 6.8 .. May 17. •• 9 0 a.m. 8.2 1April 14, . . 6 50 p.m. 6.8 .. ' .. 9 15 p.m. S.O
April 15, . . 7 10 a.m. 7.0 . . Mav 18. .. 9 32 a.m. 8.2

7 20 p.m. 7.4 34.11 9 54 p.m. 8.0
April 16, . . 7 40 a.m. 7.0 .. May 19, .. 10 15 a.m. 8.2

8 0 p.m. 10 39 p.m. 8.2 1
April 17, . . 8 30 a.m. 7.2 .. Mav ”20. .. 11 4 a.m. 8.2 1
April 18, . . 9 0 a.m. 7.4 11 31 p.m. 8.0 ..

9 15 p.m. 7 . . Mav *21 11 55 a.m. 8.2
April 19, . . 9 25 a.m. 7.2 .. Midnight. 8-2

9 35 p.m. 7.2 .. Mav 22. .. 12 58 a.m. 8.0
April 20, . . 10 30 a.m. 7.4 1 36 p.m. 8.2
April 21, . . 11 20 a.m. 7.4 May ”23, . . 2 13 a.m. 8.2
April 22, . . Midday. 1 7-4 2 48 p.m. 8.4 34.14
April 23, . . 1 20 p.m. 7.2 34.04 May 24, • • 3 IS a.m. 0. A
April 24, . . 2 40 p.m. | 7.2 3 48 p.m. 0.4

April 25, . . 3 10 a.m. 7.0 May 25, • • 4 21 a.m. o.4
3 40 p.m. 7.2 4 54 p.m. 8.6 • •

April 26, . . 5 0 p.m. 7.4 • . May 26, • • 5 26 a.m. 8.4 • •
April 27, . . 5 25 a.m. 7.2 5 54 p.m. 8.6 • •

5 45 p.m. 7.4 May 27, 6 18 a.m. 8.6 • •
April 28, . . 6 30 p.m. 7.4 6 46 p.m. 8.6 • •
April 29, . . 7 0 a.m. 7.6 . . May 28, 7 8 a.m. 0.0

6 £ • •
7 20 p.m. 7.6 7 30 p ni. ■ •

April 30, . . 7 40 a.m. 7.4 34. i3 May 29, .. 7 52 a.m- 8 8 • •
8 10 p.m. 7.4 8 12 p.m. 8 8 *?.l 1 ft

May 1, 8 30 a.m. 7.4 .. May 30, • • 8 33 a.m.
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VI. ’04, 58

Hydrographical Observations at Irish Light Stations, 1904—continued.

SKULMARTIN LIGHTSHIP. Lat. 54° 32' N., Long. 5° 26' W. 20 fathoms.

Date. Hour.
i
I Surface 
Temper

ature.

1
Surface 
Salinity.

1

Date. Hour.
! Surface
i Temper

ature.
I Surface 

Salinity.
i

1904. 1 °C.
|

8%c* 1904. °C. ' Ro/«/oo*
May 30, .. 8 53 p.m. 8.8 • • July 1, .. 9 30 a.m. 10.6

1May 31, .. 9 G a. in. 8.8 10 0 p.m. 10.6
9 1G p.in. 8.8 July 2, .. 10 0 a.m. 10.8

June 1, 9 3G a.m. 9.0 1 •• ,, * * 10 29 p.m. 10.6
9 53 p.m. 9.0 July 3, 10 49 a.m. 10.8

June 2. 10 15 a.m. 9.2 ,, . . 11 10 p.m. 10.6
10 35 p.m. 9.2 July 4, | 11 30 a.m. 10.8

June 3, 11 0 a.m. 9.4 11 55 p.m. 10.8
11 18 p.m. 9.2 July 5, . . j 12 30 p.m. 11.2 33.28

June 4, 11 40 a.m. 9.8 July 6, 1 7 a.m. 11.0
Midnight. 9.G 9 9 * * 1 35 p.m. 11.0

June 5, 12 25 p.m. 9.8 July 7, 2 4 a.m. 11.8
June G, 1 5 a.m. 9.4 99 2 37 p.m. 11.2

1 30 p.m. 9.8 July 8, 3 3 a.m. 11.0
June 7, 2 0 a.m. 9.2 99 • • 3 38 p.m. 11.2

2 35 p.m. 10.0 33.2G July 9, . . 4 9 a.m. 11.0
June 8, 3 5 a.m. 9.4 4 40 p.m. 11.2

3 35 p.m. 9.8 July 10, .. 5 6 a.m. 11.6
June 9, 4 0 a.m. 9.2 • • 99 5 32 p.m. 12.0

4 30 p.m. 9.G July 11. . . 5 5G a.m. 11.2
June 10, . . 5 0 a.m. 9.0 •• 99 ’ • 6 21 p.m. 11.0

5 20 p.m. 10.0 July 12, . . 6 43 a.m. 11.2
June 11, .. 5 45 a.m. 9.4 99 7 6 p.m. 11.2

6 5 p.m. 10.0 July 13, . . 7 29 a.m. 11.2
June 12, .. 6 25 a.m. 9.8 99 * * 7 55 p.m. 11.4

G 50 p.m. 10.0 July 14, .. 8 16 a.m. 11.4
June 13, . . 7 5 a.m. 10.0 99 8 39 p.m. 11.6

7 25 p.m. 10.2 July 15, .. 9 0 a.m. 11.6
June 14, .. 7 45 a.m. 10.0 9 5 p.m. 11.8
June 15, .. 8 30 a.m. 9.8 33.24 July 16, . . 9 27 a.m. 11.8

• • 8 50 p.m. 10.2 9 54 p.m. 11.2
June 1G, .. 9 15 a.m. 9.6 July 17, .. 10 20 a.m. 11.6

99 9 40 p.m. 9.4 10 46 p.m. 11.0
June 17, .. 10 0 a.m. 10.0 July 18, . . 11 13 a.m. 11.6

99 • • 10 30 p.m. 10.0 11 41 p.m. 11.4
June 18, .. 11 10 a.m. 9.8 July 19, . . 12 36 p.m. 11.6
June 19, .. Midday. 10.0 July 20, . . 1 G a.m. 11.4
June 20, .. 12 30 a.m. 10.0 1 36 p.m. 11.6

1 0 p.m. 9.8 July 21, . . 2 9 a.m. 11.4
June 21, .. 1 30 a.m. 9.8 2 42 p.m. 11.8 i . 4

2 10 p.m. 10.0 July 22, .. 3 15 a.m. 11.6
June 22, .. 3 10 p.m. 10.0 33.31 3 48 p.m. 12.0
June 23, .. 3 45 a.m. 9.G • July 23, .. ■ 4 24 a.m. 11.6 1 34. i4

99 • * 4 15 p.m. 10.0 4 54 p.m. 11.8
June 24, .. 4 50 a.m. 9.8 1 July 24, .. | 5 25 a.m. 11.6 '

99 • • 5 15 p.m. 9.8 j •• 1 5 52 p.m. 11.8
June 25, .. 5 40 a.m. 9.8 July 25, .. G 16 a.m. 11.G 1

6 5 p.m. 10.0 ■ • j 6 36 p.m. 12.0 ; . 4
June 26, .. 1 7 0 p.m. 10.0 July 26, . . I 7 0 a.m. 12.0 |
June 27, .. 7 15 a.m. 10.0 7 20 p.m. 11.8

9 9 * * 7 35 p.m. 10-2 July 27, .. 7 40 a.m. 11.8
June 28, .. 1 7 50 a.m. 10.0 33.53 7 58 p.m. 12.0 1

„ •• 8 15 p.m. 10.0 July 28, . . 8 15 a.m. 12.0 1 34. i4
June 29, .. 8 30 a.m. 10.2 8 32 p.m. 12.0

8 50 p.m. 10.2 • • July 29, . . 8 48 a.m. 12.0
June 30, . . 9 0 a.m. 10.6 • • 9 0 p.m. 12.0

” ” 1
9 10 p.m. 10. G July 30, .. 9 5 a.m. 12.4 • •
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VI. ’04, 59

Hydrographical Observations at Irish Light Stations, 1904—continued.

SKULMARTIN LIGHTSHIP. Lat. 54° 32' N.» Long. 5° 26' W. 20 fathoms.

Date.
Surface

Hour. Temper
ature.

Surface
Salinity. Date. Hour.

Surface 
Temper
ature.

Surface
Salinity.

1904. °C. S'1,,-. 1904. °C. S%0.
July 30, .. 9 23 p.m. 12.0 August 30, 10 0 a.m. 13.2
July 31, . . 9 41 a. in. 12.2 '> • • 10 17 p.m. 13.0

9 58 p.m. 12.0 1 August 31, 10 37 a.m. 13.0
August 1, 10 15 a.m. 12.4 10 55 p.m. 12. S

10 34 p.m. 12.2 Sept. 1, 11 19 a.m. 13.0
August 2, 10 53 a.m. 12.6 tt • • 11 41 p.m. 13.0

11 13 p.m. 12.4 Sept. 2, Midday. 13.2
August 3, 1 1 36 a.m. 12.6 Sept. 3, 12 32 a.m. 13.0

1 1 59 p.m. 12.2 ,, • • 1 2 p.m. 12.8
August 4, 12 20 a.m. 12.2 Sept. 4, 1 37 a.m. 12.8

12 45 p.m. 12.6 a • • • 2 14 p.m. 13.0
August 5, I 1 15 a.m. 12.4 Sept. 5, 2 52 a.m. 13.0

IQ O
34.02

1 45 p.m. 12.6 3 32 p.m.
August 0, 2 16 a.m. 12.2 Sept. 6, 4 11 a.m. 13.0

1 Q O 1
2 50 p.m. 12.4 34.14 | 4 46 p.m.

ion
August 7, 3 25 a.m. t 12.2 Sept. 7, 5 17 a.m. lo. V

1 *1 G
I • •

4 0 p.m. 12.6 5 44 p.m. Id • V • •
August 8, 4 37 a.m. 12.4 Sept. 8, | 6 8 a.m. 12. o

i o g5 10 p.m. I 12.6 6 32 p.m. lo. V
1O QAugust 9, 5 36 a.m. 12.4 Sept. 9, 6 55 a.m. 12.0 
1Q 0

„ • • | 6 0 p.m. ! 12.6 7 17 p.m.
1 O Q

...
August 10, 6 25 a.m. 12.4 , Sept. 10, .. 7 42 a.m. 12.0

13 0.. 1 6 50 p.m. 12.6 8 4 p.m.
1 Q 0August 11, 7 15 a.m. 12.2 j Sept. 11, •. 8 26 a.m.
12 87 38 p.m. j 12.4 | 8 47 p.m.
10 8 34 14August 12, 8 0 a.m. | 12.4 34.11 Sept. 12, .. 9 0 a.m. 1^.0
]9 88 25 p.m. j 12.2 9 11 p-m.
i o n

•
August 13, 8 47 a.m. 12.6 Sept. 13, •• 9 36 a.m. lo .u

l 19 ft9 0 p.m. 12.4 9 5b p.m. 1 ion
August 14, 9 35 p.m. 12.4 Sept. 14, .. 10 20 a.m. 13.V

i q n
August 15, 10 23 a.m. 12.4 • • 10 46 p.m. lo . V 

ion10.49 p.m. 12.4 • • Sept. 15, .. 11 11 a.m. lo. V
August 16, 11115 a.m. 12.6 11 37 p.m. 12.8

11 42 p.m. 12.6 Sept. 16, .. i Midday. 13.0
August 17, 12 10 a.m. 12.4 Sept. 17, .. 1 5 a.m. 12.8 1

12 35 p.m. 12.0 1 39 p.m. 13.0
August 18, 1 5 p.m. 12.6 Sept. 18, .. 1 2 17 a.m. 13.0
August 19, 1 36 a.m. 12.4 a a a a 2 55 p.m. 13.2

i 9< ie

August 20,
2 10 p.m. 12.6 34.07 Sept. 19, . . 3 36 a.m. 13.0 o-*. lo
2 45 a.m. 12.4 4 17 p-m. 13.2

1 0 0

August 21,
3 30 p.m. 12.6 Sept. 20, .. 4 48 a.m.

1 0 O4 0 a.m. 12.4 j 5 17 p-m. lo. -
13.0

August 22,
4 35 p.m. 12.6 Sept. 21, .. 5 42 a.m. 13 05 15 a.m. 12.2 6 2 p.m. 13.0 1

August 23,
5 40 p.m. 12.4 1 Sept. 22, .. 13 2 1
6 30 p.m. 12.8 1 6 39 p.m. 13.2

1
August 24, 6 45 a.m. 12.4 Sept. 23, •. 6 ub a.m.

13 2 1

August 25,
7 5 p.m. 12.8 1 12 p.LU.

io n
7 20 a.m. 12.6 Sept. 24, . • 7 27 a.m. 1O. v

19 67 40 p.m. 12.8 1 i 42 p.m.
ionAugust 26, 8 0 a.m. 12.6 Sept. 25, .. 7 58 a.m. lo. V
12 08 12 p.m. 12.8 8 11 p.m.
19 ft 34.14

August 27, 8 25 a.m. 12.8 34.20 Sept. 26, .. 8 26 a.m. l^j. o
13.08 40 p.m. 12.8 8 41 p-m. 13.2

August 28, 8 55 a.m. i 13.0 Sept. 27, .. 8 57 a.m- 13.0
August 29,

>» • •
9 28 a.m. 13.0 • • »» • • 9 0 p-m- 13.2

j 9 45 p.m. , 13.0 • • Sept. 28, .. 9 14 »•***•
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Hydrographical Observations at Irish Light Stations, 1904—continued.

SKULMARTIN LIGHTSHIP. Lai. 54e 32' N., Long. 5° 26' W. 20 fathoms.

[ 284 ]

Date. Hour.
Surface 

Temper
ature.

Surface 
Salinity. Date.

1
Hour.

Surface
Temper

ature.
Surface 
Salinity.

1904.
Sept. 28, . .
Sept. 29, ..

Sept. 30, ..

Oct. 1,
Oct. 2, ’’
Oct. 3,

Oct. 4,

Oct. 5,
Oct. 6, ’’

Oct. 7,

Oct. 8,

Oct. 9,
Oct. ”10, . ’

Oct. ”11, . .

Oct. ”12, ..

Oct. ’is, ..

Oct. ’14, ’

Oct.’15, ..
Oct. 16,

Oct. 11,
Oct. is,

Oct. ”19, ..

Oct. 20,

Oct. 21, ..
Oct. 22, ’ ’

Oct. 23, . .
Oct 24 .’

Oct. 25,

Oct. 26, ..
Oct. 27,

Oct. 28, ..

9 31 p.m.
10 5 a.m.
10 25 p.m.
10 46 a.in.
11 10 p.m.
11 37 a.m. 
Midnight.

12 35 p.m.
1 10 a.m.
1 50 p.m.
2 28 a.m.
3 10 p.m.
3 50 a.m.
4 25 p.m.
4 58 a.m.
5 25 p.m.
5 50 a.m.
6 15 p.m.
6 35 a.m.
6 55 p.m.
7 19 a.m.
7 43 p.m.
8 5 a.m.
8 26 p.m.
8 47 a.m.
9 10 p.m.
9 32 a.m. ;
9 55 p.m. j 

lO-’lS a.m.
10 42 p.m.
11 0 a.m.
11 34 p.m.

Midday.
12 32 a.m.

1 5 p.m.
1 40 a.m.
2 20 p.m.
2 58 a.m.
3 35 p.m.
4 10 a.m.
4 40 p.m.
5 10 a.m.
5 30 p.m.
5 50 a.m.
6 10 p.m.
6 26 a.m.
6 45 p.m.
6.57 a.m.
7.12 p.m.
7 30 a.m.
7 45 p.m.
8 0 a.m.
8 15 p.m.
8 45 p.m.
9 5 a.m.
9 20 p.m.
9 45 a.m.

°C.
13.0
13.2
13.0
13.2
13.0
13.2
13.2
13.0
13.0
13.2
13.0
13.0
12.8
12.8
12.0
11.8
11.4
11.6
11.6
11-.4
11.8
12.0
12.4
12.6
12.6
12.6
12.4
12.4
12.6
12.4
12.4
12.4
12.4
12.0
12.4
12.4
12.2
12.4
12.6
12.4
12.8
12.6
12.8
12.6
12.6
12.2
12.4
12.4
12.2
12.0
12.0
12.0
12.0
12.2
12.2
12.2
12.0

S°oc*

34^87

34. io

34’i4

34.14

1904.
Oct. 28,
Oct. 29, ..
Oct. 30, ’ ’

Oct. 31, ..
Nov. 1,
Nov. ”2,

Nov. 3,

Nov. 4,

Nov. 5,
Nov.6, ”

Nov.” 7, ’

Nov.”8, ’ ’

Nov. 9,

Nov. 10, ..
Nov.” 11, .’

Nov. 12, ..

Nov. 13, ..
Nov.” 14,
Nov. 15, . .

Nov. 16, . .

Nov. 17, •.

Nov. 18, ..
Nov.” 19, ..

Nov. 20, ..

Nov. 21, ..
Nov.”22, ’'

Nov. 23, ..

Nov. 24, ..

Nov. 25, . .

Nov. 26, ..

1 10 8 p.m.
10 25 a.m.

1 10 52 p.m.
11 15 a.m
11 45 p.m.
12 16 p.m.
12 51 a.m.

1 30 p.m.
2 11 a.m.
2 48 p.m.
3 26 a.m.
4 1 p.m.
4 33 a.m.
5 2 p.m.
5 27 a.m.
5 52 p.m.
6 15 a.m.
6 39 p.m.
7 0 a.m.
7 23 p.m.
7 44 a.m.
8 5 p.m.
8 26 a.m.
8 47 p.m.
9 9 a.m.
9 31 p.m.
9 54 a.m.

10 19 p.m.
10 44 a.m.
11 7 p.m.
11 33 a.m. 
Midnight.

12 28 p.m.
12 59 a.m.

1 31 p.m.
2 8 a.m.
2 43 p.m. 
319a m.
3 52 p.m.
4 22 a.m.
4 48 p.m.
5 11 a.m.
5 32 p.m.
5 50 a.m.
6 8 p.m.
6 26 a.m.
6 45 p.m.
7 0 a.m.
7 18 p.m.
7 35 a.m.
7 53 p.m.
8 9 a.m.
8 26 p.m.
8 45 a.m.
9 6 p.m.
9 23 a.m.
9 50 p.m.

°C.
12.2
12.0
11.8
12.2
12.2
12.4
12.4
12.2
12.0
12.2
12.0
12.2
12’2
12.0
12.0
11.8
11.8
11.6
11.8
11.4
11.4
11.6
11.8
11.6
11.2
11.4
11.4
11.4
11.6
11.4
11.6
11.4
11.4
11.4
11.6
11.4
11.6
11.4
11.6
11.6
11.8
11.6
11.0
11.0
10.4
10.6
10.4
10.4
10.0
10.2
10.4
10.0
10.2
10.0
10.2
10.0
10.0

S?oo-

• •

34^09

3438
34.14

3433

34.27



VI. ’04, 61

Hydrographical Observation’s at Irish Light Stations, 1904—continued.

SKULMARTIN LIGHTSHIP. Lat. 54° 32' N., Long. 5° 26' W. 20 fathoms.

1904. °C. 1904. e0. CO/

Nov. 27, . . 10 14 a.m. 10.2 Dec. 15, .. 1 40 p.m. 9.4
• • 10 40 p.m. 10.2 Dee. 1G, . . 2 15 a.m. 9.4Nov. 28, . . 1 1 7 a.in. 10.2 2 45 p.m. 9.2 34.42I 11 3G p.m. 10.0 Dec. 17, .. 3 15 a.m. 9.2Nov. 29, . . Midday. 10.4 3 50 p.m. 9.2Nov. 30, . . 12 38 a. in. 10.2 Dec. 18, .. 4 20 a.m. 9.41 13 p.m. 10.4 4 45 p.m. 9.4Dec. 1, 1 50 a.in. 10.4 34.29 Dec. 19, .. 5 10 a.m. 9.2
99 2 26 p.m. 10.4 5 30 p.m. 9.4Dec. 2, 1 2 58 a. in. 10.2 Dec. 20, .. 5 55 a.m. 9.2 ..

3 33 p.m. 10.4 6 15 p.m. 9.0
Dec. 3, 4 8 a.m. 10.4 Dec. 21, .. 6 32 a.m. 9.4

»» 4 38 p.m. 10.2 G 52 p.m. 9.2
Dec. 4, 5 5 a.m. 10.4 Dec. 22, .. 7 13 a.m. 9.2

99 5 30 p.m. 10.2 7 34 p.m. 9.2
Dec. 5, 5 55 a.m. 10.2 Dec. 23, .. 7 55 a.m. 9.4 34.27

> > • • (> 20 p.m. 10.4 8 15 p.m. 9.0
Dec. G, 6 45 a.m. 10.2 Dec. 24. .. 8 34 a.m. 9.2

• * ; 7 5 p.m. 10.4 9 0 p.m. 9.2
Dec. 7, 7 25 a.m. 10.2 Dec. 25, .. 9 17 a.m. 9.2

7 50 p.m. 10.2 9 40 p.m. 9.2
Dec. 8, 8 12 a.in. 10.0 34.45 Dec. 2G, .. 10 4 a.m. 8.8

9 9 , 8 30 p.m. 10.2 10 30 p.m. 9.0
Dec. 9, 8 52 a.m. 10.0 Dec. 27, .. 10 55 a.m. 9.2

99 9 5 p.m. 9.8 11 26 p.m. 9.0
Dec. 10, . . 9 30 a.m. 9.8 Dec. 28, .. Midday. 9.2

99 9 5(5 p.m. 9.G Dec. 29, .. 12 28 a.m. 9.0
Dec. 11, . . 10 15 a.m. 9.8 12 54 p.m. 9.4 34.36
Dec. 12, .. 11 5 a.m. 9.0 Dec. 30, .. 1 25 a.m. 9.0
Dec. 13, . . Midday. 9.2 1 58 p.m. 9.0
Dec. 14, .. 12 45 p.m. 9.2 Dec. 31, .. 2 32 a.m. 9.0
Dec. 15, .. 1 15 a.m. 9.2 9 9 • * 3 5 p.m. 9.0
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Date, Hour.
Surface 

Temper
ature.

Surface
Salinity. Date. Hour.

Surface 
Temper
ature.

Surface
Salinity.



VI. ’04 62

Hydrographical Observations at Irish Light Stations, 1904—coniinized.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N.. Long. 5° 47 W. 26 fathoms.

Date. Hour.
Surface 

Temper
ature.

Surface 
Salinity.

1904. 
Jan. 17, .. 7 10 p.m.

°C.
7.2

7 25 p.m. 7.2
7 35 p.m. V •
7 40 p.m. 7.2
7 55 p.m. 7.2
8 5 p.m. 7.4

34.33Jan. 18, . . 7 35 a.m.
7 0 p.m. 1 •
7 6 p.m. 1.2
7 11 p.m. 7.0
7 18 p.m. 7.0
7 25 p.m. 7.0

Jan. 19, .. 8 0 p.m. 7.2
8 10 p.m. 7.2

Jan. 21, .. 9 0 a.m. 7.4
9 10 a-m.
9 20 a.m.

7.4
7.4

Jan. 22, . . 9 50 a.m. 7.2
10 0 a.m. 7.2
10 15 a.m. 7.3
10 25 a.m. 7.3

Jan. 23, .. 10 40 a.m. 7.2
10 55 a.m.
11 10 a.m.

7.2
7.2

Jan. 24, .. 11 30 a.m. 7.2
11 40 a.m. 7.2
11 55 a.m. 7.1 • •

, y Midday. 7.1
Jan. 25, . . 11 45 a. in. 7.2

»> Midday. 7.3
> ! • • 12 15 p.m. 7.3

Jan. 26, .. Midday. 34.43
12 20 p.m. 7.6

,, • • 12 30 p.m. 7.5
.. 12 38 p.m. 7.4
• • • • 12 45 p.m. 7.4

Jan. 27, . . 1 20 p.m. 7.3
1 30 p.m. 7.2
1 50 p.m. 7.2
2 0 p.m. 7.2

Jan. 28, .. 2 40 p.m. 7.3
2 55 p.m. 7.2
3 0 p.m. 7.2

Jan. 29, .. 3 40 p.m. 7.2
4 0 p.m. 7.1

y , . . 4 15 p.m. 7.2
Jan. 30, .. 5 0 p.m. 7.2

»» 5 10 p.m. 7.3
yy • • 5 20 p.m. 7.1
11 • • 5 30 p.m. 7.1

Jan. 31, .. 5 45 p.m. 7.3

Feb.’l, ..

G 0 p.m.
6 10 p.m.
6 20 p.m.
7 0 a. m.

7.2
7.1
7.1
7.0 34’49

7 10 a.m.
7 25 a.m.

7.1
7.1

Date. Hour.
Surface 

Temper
ature.

Surface 
Salinity.

1904. °C. CO/ 
0 /oo*

Feb. 0____ 8 0 a.m. 7.1
8 10 a.m. 7.1
8 20 a.m. 7.2

Feb. 3, 8 30 a.iv- 7.2
8 40 a.m. 7.1
8 55 a.m. 7.1
9 5 a.m. 7.1

Feb. 4, 9 20 a.m. 7.3
9 30 a.m. 7.2
9 40 a.m. 7.2

Feb. I) 9 50 a.m. 7.2
10 0 a.m. 7.2
10 12 a.m. 7.1
10 15 a.m. 7.1

Feb. 6, 10 30 a.m. 7.2
10 40 a.m. 7.2
10 50 a.m. 7.1

Feb. 7, .. 11 0 a.m. 7.3
11 10 a.m. 7.2
1 1 20 a.m. 7.2
11 26 a.m. 7.2

Fob. 8, 11 50 a.m. 7.2
Midday. 7.1

12 10 p.m. 7.1
Feb. 9, . . 12 35 p.m. 7.0

12 45 p.m. 7.0
12 55 p.m. 7.1 34.42

1 5 p.m. 7.1
Feb. 10, . . 1 20 p.m. 7.0

1 27 p.m. 7.1
1 35 p.m. 7.1

Feb. 11, . . 2 30 p.m. 7.2
2 40 p.m. 7 3
2 50 p.m. 7.3
3 0 p.in. 7.3

Feb. 12, . . 3 45 p.m. 7.2
4 0 p.m. 7.1
4 10 p.m. 7.1
4 20 p.m. 7.1

Feb. 13, . . 5 0 p.m. 7.3
5 10 p.m. 7.3
5 17 p.m. 7.3

Feb. 14, .. 6 30 p.m. 7.1
6 40 p.m. 7.1
7 0 p.m. 7.0

Feb. 15, . . 8 0 p.m. 7.0
8 10 p.m. 7.9
S 20 p.m. 7.9
8 25 p.m. 7.9

Feb. 16, . . 8 30 p.m. 7.0
Feb. 17, . . 9 15 a.m. 6.4 34.52

9 15 p.m. 6.6
Feb. 18, . . 9 25 a.m. 6.6

9 30 p.m. 6.6
Feb. 19, .. 9 45 a.m. 6.8

10 0 p.m. 7.0
Feb. 20, . . 10 15 p.m. 7.0
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Hydrographical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long. 5° 47' W. 26 fathoms

Date. Hour.
Surface

Temper
ature. i

Surface 
Salinity. Date. Hour.

Surface
1 Temper

ature.
Surface 
Salinity.

1904. °C. s%3. 1904.
I

CC.
i

8%o«
Feb. 21, .. 10 25 a.m. i 7.0 March 16, 8 20 a.in. 1 6.4 ..

,, • • 10 35 p.m. 7.0 8 30 a.m. 6.4
Feb. 22, 10 55 a.m. 6.8 8 38 a.m. 6.4 1 ..

. • • • 11 20 p.m. 6.S March 17, 8 30 a.m. G.3
Feb. 23, . . 11 45 a.m. 7.0 8 38 a.m. 6.4
Feb. 24, . . 12 5 a.m. 6.8 8 50 a.m. 6.4

,, • • 12 41 p.m. 6.8 34.45 March 18, 9 0 a.m. 6.4 ••Feb. 25, .. 1 15 a.m. 6.4 9 10 a.m. 6.4
f, . • 1 40 p.m. 6.8 9 19 a.m. 6.3

Feb. 2G, . . 2 23 a.m. 6.S 9 28 a.m. 6.3
,) • • 3 0 p.m. 6.6 9 0 p.m. 34.43

Feb. 27, .. 3 45 a.m. 6.2 March 19, 9 35 a.m. 6.4

Feb. ”28, ..
4 24 p.m. 6.8 9 45 a.m. 6.5 . •
5 2 a.m. 6.8 9 56 a.m. 6.5

• a • • 5 34 p.m. 6.6 March 20, 9 50 a.m. 6.3 • •
Feb. 29, .. 6 15 a.m. 5.S 9 58 a.m. 6.3

March 1, ..
6 31 p.m. 6.2 10 10 a.m. 6.3 • •
6 50 a.m. 5.8 10 20 a.m. h

March 2, . .
7 10 p.m. 6.0 • • March 21, 10 30 a.m. • •
7 38 a.m. 6.2 10 40 a.m. 6.4 • •

March 3, . .
8 0 p.m. 6.4 10 50 a.m. 6.4
8 25 a.m. 6.0 34.49 March 22, 10 50 a.m. ■ 6.4

March 4, . .
8 30 p.m. 6.2 11 0 a.m. 6.4
8 48 a.m. 6.4 .. 11 10 a.m. * 6.4 • •
9 10 p.m. 6.4 H 20 a.m. 0.4 |

March 5, . . 9 32 a.m. 6.2 March 23, 11 50 a.m- 6.3 • •
,, 9 56 p.m. 6.2 Midday. 6.3 1

March 6, .. 10 17 a.m. 6.2 12 10 p.m. 6.4 • •
f f 10 38 p.m. 6.4 March 24, 12 35 p.m. 6.4 ••

March 7, . . 10 59 a.m. 6.4 12 45 p.m. 6.4
1, • • 11 21 p.m. 6.2 12 58 p.m. 6.3 . •

March 8, . . 11 45 a.m. 6.4 1 10 p.m. 6.3 • •
t9 • • 12 10 p.m. 6.4 March 25, 2 0 p.m. 6.5 1 ..

March 9, . . 12 41 a.m. 6.4 2 10 p.m. 6.5
»> 12 41 p.m. 34.47 2 22 p.m. 6.4 ••>• • • 1 12 p.m. 6.0 March 26, 2 40 p.m. 6.3

March 10, 1 45 a.m. 6.6 2 50 p.m. 6.3
,, 2 20 p.m. 6.4 2 58 p.m. 6.4 34.29

March 11, 3 0 a.m. 5.8 3 10 p.m. 6.4
99 • • 4 30 p.m. 6.4 March 27, 3 20 p.m. 6.8 • •
» > • • 4 38 p.m. 6.4 3 30 p.m. 6.6 • •

March 12,
4 45 p.m. 6.3 3 40 p.m. 6.6
5 15 p.m. 6.2 March 28, 4 10 p.m. 6.3

9 9 • • 5 28 p.m. 6.3 4 20 p.m. 6.3
99 • • 5 35 p.m. 6.3 4 30 p.m. 6.3 • •
99 5 42 p.m. 6.3 4 42 p.m. 6.3 • •

March 13, 6 30 p.m. 6.2 March 29, 5 20 p.m. 6.2 • •
9 9 • • 6 42 p.m. 6.2 5 30 p.m. 6.2
H • • 6 53 p.m. 6.3 .. 1 5 40 p.m. 6.4

March 14, 7 15 p.m. 6.4 Marcli 30, 6 10 p.m. 6.6
99 • • 7 25 p.m. 6.4 6 20 p.m. 6.5 • •
9 9 “ * 7 34 p.m. 6.4 6 30 p.m. 6.5
9 9 • • 7 42 p.m. 6.4 6 40 p.m. 6.5 • •

March 15, 7 50 a.m. 6.3 March 31, 6 30 p.m. 6.4
99 8 0 a.m. 6.3 6 45 p.m. 0.4 • •
99 • • 8 10 a.m. 6.3 7 0 p.m. 0.0

March 16, 8 10 a.m. 6.4 7 10 p.m. 6.3 • •
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Hydrograpiiical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long. 5° 47 W. 26 fathoms.

Date.
I Surface
| Temper

ature.
Surface
Salinity.

1904.
April 1,

April 8,

April 9,

April 10,

April 11,

April’ 12,

April 13,

April 14,

April 15,
Aprii 1G,

April 17,

April 18,

April 19,
April’20,

April 21

Surface 
Temper

ature
Surface 
Salinity.Hour.

1
8
8

0 a.m.
10 a.m.

°C.
6.6
6.5

1904.
April 21. ..
April 22, ..

1 1
1 1

5
30

p.m. 
a.m.

8 20 a.m. (•>. 5 1 1 30 p.m.
8 40 a.m. 6.3 1 1 55 p.m.
8 50 a.m. 6.3 April 23, . . 12 38 a.m.
9 10 a.m. 6.4 34 ’ 33 1 15 p.m.
9 50 a.m. 6.6 April 24, . . 1 53 a.m.

10 0 a.m. 6.5 Q 32 p.m.
10 10 a.m. 6.5 April 25, . . 3 10 a.m.
10 20 a.m. 6.5

April’ 26, . .
3 44 p.m.

10 20 a.m. 6.3 4 18 a.m.
10 30 a.m. 6.4 4 37 p.m.
10 40 a.m. 6.4 April 27, . . 5 18 a.m.
11 0 a.m. 6.4

April 28, . .
5 45 p.m.

11 10 a.m. 6.4 * ’ 6 10 a.m.
11 20 a.m. 6.5

April’29,
6 34 p.m.

11 30 a.m. 6.5 6 0 / a.m.
Midday. 6.2 7 17 p.m.

12 10 p.m. 6.3 April 30, . . 39 a.m.
12 25 p.m. 6.3 8 0 p.m.
12 45 p.m. 6.4 May 1, 8 20 a.m.
12 58 p.m. 6.5 ft 8 30 p.m.

1 10 p.m. 6.5 May 2, .. 8 43 a.m.
1 20 p.m. 6.5 9 4 p.m.
1 30 p.m. 6.6 May 3, 9 24 a.m.
1 40 p.m. (i. 6 »> 9 47 p.m.
1 50 p.m. 6.6 May 4, 10 7 a.m.
3 0 p.m. 6.4 it 10 28 p.m.
3 10 p.m. 6.4 May 5, .. 10 50 a.m.
3 25 p.m. 6.4 1 1 13 p.m.
3 30 p.m. 6.6 May 6, .. 1 1 37 a.m.
3 40 p.m. 6.5

May 7,
1 1 Oo p.m.

3 50 p.m. 6.5 12 31 a.m.
4 0 p.m. 6.5

May 8,
1 4 p.m.

4 20 a.m. 6.8 34 ’ 16 1 37 a.m.
4 30 a.m. 6.7 2 4 p.m
4 45 a.m. 6 7 O. i • . May 9, 2 45 a.m.
o 0 p.m. 7.0

May 10,
3 18 p.m.

5 24 a.m. 7.0 3 50 a.m.
o 55 p.m. 7.0 4 17 p.m.
6 15 a.m. 6.2 May 11, . . 6 30 a.m.
6 30 p.m. 6.6 6 40 a.m.
6 45 a.m. 6.2

May 12, ..
6 50 a.m.

7 5 p.m. 6.6 7 0 a.m.
7 20 a.m. 6.4 10 a.m.
7 34 p.m. 7.0 7 20 a.m.
7 50 a.m. 7.2 34’33 7 30 a.m.
8 10 p.m. 7.2 May 13, .. 7 30 a.m.
8 24 a.m. 7.0 7 40 a.m.
8 30 p.m. 7.0 r- / 50 a.m.
8 43 a.m. 7.2 8 0 a.m.
9 3 p.m. 7.2 May 14, .. 8 0 a.m.
9 23 a.m. 7.2 8 10 a.m.
9 43 p.m. 7.2

* ’ 8 20 a.m.
10 0 a.m. 7 = 4 May ]5, « 30 a.m.
10 20 p.m. 7.2 3 40 a m.
10 40 a m. 7.2 8 50 a m.

7.4
7.4

34

0
4
4

34 3
7.8
8.0
8.0

8.0
8.4

8.0

8.0
8.0

7.4
8.0
8.0

9.0
G.6
6.5
6.5
7.0
7.0
7.1

8.4
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Hydrographical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long. 5° 47' W. 26 fathoms.

[ 289 ]

Date. Hour.
Surface 
Temper

ature.
Surface 
Salinity. Date. Hour.

Surface 
.Temper

ature.
Surface 
Salinity.

1904. °C. s%0. 1904. °C. S%o.
May 16. 8 40 a.m. 8.8 34.34 Juno 8, >2 30 p.m. 9.8 • •

8 50 a.m 8.9 o 40 p.m. 9.8
9 0 a.m. 8.8 o 50 p.m. 9.8 34.33
9 10 a.m. 8.8 June 9, 3 10 p.m. 11.1

May 17. 9 0 a.m. 9.0 3 50 p.m. 11.2
• a 9 10 a.m. 9. 1 4 0 p.m. 11.2
a a 9 20 a.m. 9. 1 Juno 10, 5 0 p.m. 11.6

May 18, 9 20 a.m. 9.2 5 10 p.m. 11.5
9 30 a.m. 9.2 5 20 p.m. 11.5
9 40 a.m. 9.2

Juno 11,
5 30 p.m. 11.5

9 50 a.m. 9.2 6 10 p.m. 11.2
May 19, 10 0 a.m. 9.0 6 20 p.m. 11.1 • •

10 10 a.m. 9.1
June 12,

G 30 p.m. 11.1 • A

May 20,
10 20 a.m. 9.1 6 40 p.m. 11.5 • •
11 0 p.m. 9.0 6 50 p.m. 11.4 • •

May 21, 11 27 a.m. 8.8 7 0 p.m. 11.4 • •
11 56 p.m. 8.8

Juno 13,
7 10 p.m. 11.4 • •

May 22, 12 28 a.m. 8.8 7 20 a.m. 11.1 • •
1 6 p.m. 9.0 34.33 7 30 a.m. 11.2 • •

May 23, 1 43 a.m. 9.0 7 40 a.m. 11.2 • •
Q 18 p.in. 9.2 Juno 14, 7 50 a.m. 11.0

34’29May 24, 2 48 a.m. 9.0 8 0 a.m. 10.9
3 18 p.m. 9.6 8 10 a.m. 11.0 • •

May 25, 3 51 a.m. 9.2 8 20 a.m. 11.0 • •

May 26,
4 24 p.m. 9.6 Juno 15, 8 40 a.m. 11.5 • •
4 56 a.m. 9.2 8 50 a.m. 11.4

May 27,
5 24 p.m. 9.4 9 0 a.m. 11.4 • •
5 48 a.m. 9.6 Juno 16, 9 0 a.m. 11.2 • •

Mny 28,
6 16 p.m. 9.8 9 10 a.m. 11.1 • •
6 38 a.m. 9.6 9 20 a.m. 11.1 • •

May 29,
7 0 p.m. 9.6 9 30 a.m. 11.1 • •
7 22 a.m. 9.6 Juno 17, 10 20 a.m. 10.8 • •

f 1 7 42 p.m. 9.8 10 30 a.m. 10.7 • •
May 30, 8 0 a.m. 9.8 10 40 a.m. 10.7 • •

May 31,
8 23 p. in. 9.8 Juno 18, 10 50 a.m. 11.2 • •
8 30 a.m. 9.8 11 0 a.m. 11.1 • ♦

, f 8 46 p.m. 9.8 11 10 a.m. 11.1 • •
June 1, 9 6 a.m. 9.6 11 20 a.m. 11.1 • •

Juno 2,
9 4 p.m. 10.0 Juno 19, 11 40 a.m. 11.8 • •
9 45 a.m. 9.2 11 50 a.m. 11.7 • •

June 3, 10 30 a.m. 10.3 Midday. 11.7 • •
10 40 a.m. 10.2 Juno 20, 12 30 p.m. 11.8
10 50 a.m. 10.2 12 40 p.m. 11. /

11.7
11.7

• •
June 4,

»•
11
11

10
20

a.m. 
a.m.

11.2
11.1 »» 12

1
50
0

p.m. 
p.m. 34.31

a a 11 30 a.m. 11.1 Juno 21, 2 0 p.m. 11.0
11.7

• •
June 5, 11 40 a.m. 11.3 o 10 p.m.

» » 11 58 a.m. 11.3
Juno 22,

2 20 p.m. 11.7 • •
a a 12 10 p.m. 11.3 3 0 p.m. 11.9

June 6, 12 50 p.m. 11.0 3 10 p.m. 11.8 •••
» > 1 10 p.m. 11.1 3 20 p.m. 11.8

1 20 p.m. 11.1 3 30 p.m. 11.8
12.7
12.6
12.6
12.2
12.1

June 7,
1 30 p.m. 11.1 June 23, 4 0 p.m. ’ *
2 10 p.m. 10.8 4 10 p.m.

r » 2 20 p.m. 10.7 4 20 p.m.
, * 2 30 p.m. 10.7 June 24,

• •
4 30 p.m.

June 8, 2 20 p.m. 9.8 4 40 p.m.
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Hydrographical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long 5Q 47' W. 26 fathoms.

Date.

1904.
June 24, ..

Hour.

4 50 p.m.

Surface 
Temper

ature.

°C.
12.1
12.1

Surface
Salinity.

S%o.

Date. 

1904.
July 15,
July 16, . .

9
9

Hour.

0 p.m.
24 a.m.

Surface 
Temper

ature.

°C.
13.0
12.8

Surface
Salinity

I
S%o-

1 ••
5 0 p.m.

June 25, .. 5 20 p.m. 12.0
July 17, . .

9 50 p.m. 12.8
5 30 p.m. 11.9 •• 10 16 a.m. 13.0
5 40 p.m. 11.9 1 * *

July 18, . .
10 40 p.m. 12.6

June 26, .. 6 0 p.m. 12.1 11 5 a.m. 13.1
6 10 p.m. 12.0 1 1 31 p.m. 13.0
6 20 p.m. 12.0

July 19, ..
Midnight. 13.0

6 30 p.m. 12.0 12 25 p.m. 13.4
June 27, .. 7 0 p.m. 12.2 • . July 20, .. 12 35 a.m. 13.0

7 10 p.m. 12.1 • •
July ”21, '.

1 26 p.m. 13.4
7 20 p.m. 12.1 1 57 a.m. 13.2

June 28, .. 8 0 a.m. 12.6 34.34 2 29 p.m. 13.6
8 10 a.m. 12.5 July 22, .. 3 0 a.m. 13.4
8 20 a.m. 12.5

July”23, ’ ’
3 34 p.m. 13.6

8 30 a.m. 12.5 • • 4 8 a.m. 13.4
June 29, .. 8 30 a.m. 12.0

July 24, . .
4 41 p.m. 13.8

8 40 a.m. 12.0 5 14 a.m. 13.4
8 50 a. in. 12.0 M • • 5 43 p.m. 13.6

June 30, . . 9 0 a.m. 12.2 July 25, . . 6 10 a.m. 13.4
9 10 a.m. 12.1 »» • • 6 35 p.m. 13.8
9 20 a.m. 12.1 July 26, . . 6 55 a.m. 13.6
9 30 a.m. 12.1

July 27, . .
7 14 p.m. 13.6

July 1, 10 0 a.m. 11.5 7 33 a.m. 13.6 34.38
10 10 a.m. 11.4

July 28, ..
7 50 p.m. 13.6

10 20 a.m. 11.4 8 8 a.m. 14.0
July 2, 9 22 a.m. 12.1 ft • • 8 25 p.m. 14.0

11 0 a.m. 11.8 July 29, .. 8 30 a.m. 14.2
11 10 a.m. 11.7

July 30, ..
8 44 p.m. 14.0

11 20 a.m. 11.7 9 0 a.m. 14.4
»* • • 11 30 a.m. 11.7 1, • • 9 19 p.m. 14.0
»» • • 10 41 p.m. 12.0 July 31, .. 9 37 a.m. 14.2

July 3, 11 0 a.m. 12.0 ff • • 9 54 p.m. 14.0
11 21 p.m. 12.0 August 1, 10 11 a.m. 14.4

July 4, 11 42 a.m. 12.2 ,, * * 10 28 p.m. 14.0
ff • • 11 58 p.m. 12.0 • . August 2, 10 40 a.m. 14.6

July 5, 12 4 a.m. 12.0 10 50 a.m. 14.5
12 30 p.m. 12.8 34.34 11 5 a.m. 14.5

July 6, 1 0 a.m. 12.0 August 3, Midday. 14.3
1 25 p.m. 12.8 12 10 p.m. 14.2

July 7, 1 52 a.m. 12.0 12 20 p.m. 14.2
2 25 p.m. 13.0 August 4, 12 38 p.m. 14.6 i

July 8, 3 0 a.m. 12.2 • 1 • • 12 50 p.m. 14.5
3 24 p.m. 12.8 .. • • 1 3 p.m. 14.5

July 9, 3 54 a.m. 12.8 August 5, 1 40 p.m. 14.6 34.42
»» 4 25 p.m. 13.2 1 50 p.m. 14.5

July 10, .. 4 54 a.m. 12.8 »» • • 0 0 p.m. 14.5
• > • • 5 22 p.m. 13.0 2 10 p.m. 14.5

July 11, .. 5 49 a.m. 12.8 August 6 2 50 p.m. 14.2
6 16 p.m. 13.0 3 0 p.m. 14.1

July 12, .. 6 38 a.m. 12.8 3 10 p.m. 14.1
7 0 p.m. 12.8 August 7, 3 40 p.m. 14.6

July 13, .. 7 30 a.m. 12.8 3 50 p.m. 14.5
7 47 p.m. 12.8 34.40 4 0 p.m. 14.5

July 14, .. 8 9 a.m. 13.0 • . 4 10 p.m. 14.5
8 30 p.m. 13.0 • • August 8, 5 0 p.m. 14.4

July 15, .. 8 34 a.m. 13.0 • • <> 5 10 p.m. 14.3

r 2s>0 1
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Hydrographical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52J 41' N. Long 5° 47' W. 26 fathoms.

Date. Hour.
Surface 

Tcmpor- 
ature.

Surface 
Salinity. Date. Hour.

Surface 
Temper

ature.
Surface 
Salinity.

1904.
August 8, 5 20 p.m. '

°0. '
14.3

S%o- 1904.
August 25, 7 50 p.m.

°0.
14.2

S%o-

August 9, G 30 p.m. 1 14. G » 9 • * 8 0 p.m. 14.2 • •
G 40 p.m. 14.5 . . • • 8 10 p.m. 14.1

t 9 • • 6 50 p.m. 14.5 August 2G, 8 15 a.m. 14.8

August 10,
7 0 p.m. 14.5 >1 • . 8 25 a.m. 14.8
7 20 a. in. 14. 1 It 8 35 a.m. 14.8 • •
7 30 a.m. 14.0

August 27,
8 45 a.m.
8 40 a.m.

14.7
14.6 • •

August 11,
7 40 a.m. 14.0
8 0 a.m. 14.4 8 50 a.m. 14.6
8 10 a.m. 14.3 .. • • 9 0 a.m. 14.5

August 12,
8 20 a.m. 14.3 August 28, 9 0 a.m. 14.5 34.49
8 30 a.m. 14. G 34.45 ,t • • 9 10 a.m. 14.4 • •

9 9 • • 8 40 a.m. 14.5 II • • 9 20 a.m. 14.4 • •
, , • • 8 50 a.m. 14.5

August 29,
9 30 a.m.
9 30 a.m.

14.4
14-9

August 13,
9 0 a.m. 14.5

10 0 a.m. 14.8 August 30, 9 50 a.m.
10 0 a.m.

14. /
14.7 • •a * * a 10 10 a.m. 14.7

August 14,
10 20 a.m. 14.7 10 10 a.m. 14.6 • •
11 0 a.m. 14.1

August 31,
10 20 a.m-
10 30 a.m.
10 40 a.m.

14.b
14.8
14.7 • •• • . . 11 10 a.m. 14.0

1 1 20 a.m. 14.0

August 15,
11 30 a.m. 14.0 10 50 a.m. 14. I • •
11 20 a.m. 14.8 Sept. 1, H 9 a.m.

11 30 p.m.
15.0
14.6

■ ’
11 30 a.m. 14.8

• • a 11 40 a.m. 14.7 Sept. 2, 11 53 a.m.
12 5 p.m.

14.y
14.9

August 1G,
11 50 a.m. 14.7
11 40 a.m. 14.6 Sept. 3, 12 25 a.m.

12 35 a.m.
14.8
14.8ft • • 11 50 a.m. 14.5

August 17,
Midday. 14.5 1 0 p.m. 14.61 .4 n 34.4b

12 10 p.m. 14. G 1 15 p.m. 14.0 • •
9 9 • • 12 20 p.m. 14.5 Sept. 4, 1 27 a.m.

2 0 p.m.
14.b
14.8

■ •

August 18,
12 30 p.m. 14.5

1 0 p.m. 14.6 2 30 p.m. 14.8 • •
»» • • 1 10 p.m. 14.6 Sept. 5, 2 40 a.m.

3 19 p m.
15.0
15.0 • •9 9 • . 1 20 p.m. 14.5

August 19,
1 30 p.m. 14.5 Sept. G, 4 0 a.m. 14.4 • •
2 10 p.m. 14.4 4 30 p.m. 15.0 • •

a a a a 2 20 p.m. 14.4 4 40 p.m. 15.0 • •

August 20,
2 30 p.m. 14.3 34.45 Sept. 7, 5 10 a.m.

5 35 p.m.
14.6
15.03 20 p.m. 14.8

9 9 • • 3 30 p.m. 14.8 5 50 p-m. 15.0
99 • • 3 40 p.m. 14.7 Sept* 8, 6 0 a.m.

6 28 p-m. 15.0
14 8 34 54August 21,

3 50 p.m. 14.7
4 0 p.m. 14.6 Sept. 9, 6 51 a.m.

7 30 a.m. 14.8
14 69 . • • 4 10 p.m. 14. G

, , • • 4 20 p.m. 14.5 7 11 p.m. 14- AAugust 22, 5 0 p.m. 14.8 Sept. 10, .. 7 34 a.m.
8 0 p.m. 14.8

9 » • • 5 10 p.m. 14.8
» > • • 5 20 p.m. 14.7 Sept. 11, .. 8 23 a.m.

8 45 a.m.
14.0
14.9

August 23,
5 30 p.m. 14.7
G 0 p.m. 14.G

Sept. 12, ..
8 30 p.m.
8 44 a.m.

14.o
14.8 
i J. fl

••
9 9 • • 6 10 p.m. 14.5

August 24,
G 20 p.m. 14.5 9 8 p.m. 14 67 0 p.m. 14.8 Sept. 13, .. 9 31 a.m- 14.8

a a a a 7 10 p.m. 14.7 »t • • 10 0 a.m. 14.5
a a a a 7 20 p.m. 14.7 9 9 • •

9 53 p-m. 14.8
9 • • 7 30 p.m. 14.7 • • Sept. 14, .. 10 15 a.m.
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VI. ’04, 68

Hydrographical Observations at Irish Light Stations, 1904— continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52’’ 41' N., Long. 5° 47'W. 26 fathoms.

Date.
Hour. 1 Surface 

Temper
ature.

Surface
Salinity. Date. Hour.

Surface 
Temper

ature.
Surface 
Salinity.

1904.
Sept. 14, .. 10 30 a.m.

CC.
14.8

S%o. 1904.
Sept. 28, .. 9 26 p.m.

°C.
14.7

S%0.

Sept. 15, ..
10 37 p.m. 14.4 9 35 p.m. 14.6
11 0 a.m. 14.9 . • Sept. 29, . . 9 43 a.m. 14.8

■ > • • 11 30 a. in. 14.9 10 0 a.m. 14.8

Sept. 16, ..
11 26 p.m. 14.9 10 0 p.m. 14.6
11 51 a.m. 15.0 34.56 10 15 p.m. 14.6

Sept. 17, ..
12 22 p.m. 15.0 Sept. 30, .. 10 17 a.m. 14.7

1 0 a.m. 14.9 10 35 a.m. 14.7
1 10 a.m. 14.9 10 37 p.m. 14.4
1 29 p.m. 15.0 10 55 p.m. 14.4

.. . . 1 40 p.m. 15.0 Oct. 1, 11 0 a.m. 14.6
2 0 p.m. 15.0 11 20 p.m. 14.4

Sept. 18, .. 2 0 a.m. 14.8 • • Oct. 2, Midday. 14.5
2 10 a.m. 14.8 • • 1 12 10 p.m. 14.4
2 30 p.m. 15.0 12 20 p.m. 14.4
2 40 p.m. 15.1 • • Oct 3, 1 0 p.m. 14.8
2 50 p.m. 15.0 1 10 p.m. 14.7
3 0 p.m. 14.9 • . 1 20 p.m. 14.7

Sept. 19, .. 3 23 a.m. 14.6 ■ . ‘ Oct. 4, 2 40 p.m. 14.5
4 0 p.m. 15.0 2 50 p.m. 14.4
4 10 p.m. 15.0 • • 3 0 p.m. 14.4 34.54

Sept. 20, .. 4 34 a.m. 14.4 3 10 p.m. 14.4
5 4 p.m- 15.0 Oct. 5, 4 10 p.m. 14.2
5 20 p.m. 15.0 4 20 p.m. 14.1
5 30 p.m. 14.9 4 30 p.m. 14.1

Sept. 21, ..
5 35 p.m. 14.9 Oct. 6, 5 10 p.m. 14.2
5 32 a.m. 14.5 • • 5 20 p.m. 14.1
5 50 a.m. 14.2 5 30 p.m. 14.1

f > • • 5 55 p.m. 15.0 5 40 p.m. 14.1

Sept. 22, ..
6 10 p.m. 14.6 Oct. 7, .. 6 10 p.m. 14.6
6 16 a.m. 14.4 6 20 p.m. 14.5

99 • • 6 30 a.m. 14.4 6 30 p.m. 14.5
• • 6 36 p.m. 14.4 Oct. 8, 7 0 a.m. 13.8

Sept. 23, ..
6 50 p.m. 14.6 7 10 a.m. 13.8
6 51 a.m. 14.4 7 20 a.m. 13.7

99 7 0 a.m. 14.4 Oct. 9, 7 30 a.m. 13.9
99 • • 7 7 p.m. 14.6 7 40 a.m. 13.8
99 * 9 7 20 p.m. 14.6 . - 7 50 a.m. 13.8

‘Sept. 24, .. 7 0 a.m. 14.0 8 0 a.m. 13.8
7 30 a.m. 14.4 34.63 Oct. 10, .. 8 0 a.m. 13.8

34*567 34 p.m. 14.4 34.61 8 10 a.m. 13.6
8 4 p.m. 14.3 8 20 a.m. 13.6

Sept. 25, .. 7 50 a.m. 14.4 8 30 a.m. 13.6
8 0 a.m. 14.4 Oct. 11, .. 9 0 a.m. 14.0

1, • • 8 10 a.m. 14.4 9 10 a.m. 13.9
99 • • 8 4 p.m. 14.4

Oct. ”12, ’’
9 20 a.m. 13.9

Sept. 26, ..
8 15 p.m. 14.2 9 20 a.m. 14.2
8 20 a.m. 14.8 9 30 a.m. 14.1

9 9 • • 8 35 a.m. 14.8 9 40 a.m. 14.1
,» • • 8 30 p.m. 14.2 Oct. 13, .. 10 0 a.m. 13.9

Sept. 27, ..
9 0 p.m. 14.6 10 10 a.m. 13.8
8 37 a.m. 14.6 10 20 a.m. 13.8
8 60 a.m. 14.6 10 30 a.m. 13.8
8 54 p.m. 14.6 Oct. 14, .. 10 50 a.m. 13.6 > i

Sept. 28, ..
9 5 p.m. 14.4 11 0 a.m. 13.6
9 10 a.m. 14.8 11 10 a.m. 13.5
9 30 a.m. 14.7 Oct. 15 .. 11 30 a.m. 13.9
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VI ’04 69

Hydrographical Observations at Irish Light Stations, 1904—<x>n<inu«c?.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long. 5° 47z W. 26 fathoms.

Date. Hour.
Surface 
Temper

ature.
Surface
Salinity. Date.

1

Hour.
Surface 
Temper

ature.
Surface 
Salinity.

1904. °C. S°nc* 1904. •o. S%o-

Oct. 15, .. 11 40 a.m. 13.9 Oct. 31, .. 11 50 a.m. 13.3 . -
M 11 50 a.m. 13.8 Midday. 13.3

Midday. 13.8 Xov. 12 12 50 p.m. 13.6 a a

Oct. 10, . . 12 20 p.m. 14.0 1 0 p.m. 13.6 - -
If • • 12 30 p.m. 13.9 1 10 p.m. 13.5 a i

ft 12 40 p.m. 13.9 2 40 p.m. 13.2
If . . 12 50 p.m. 13.9 Nov. 3, 3 14 a.m. 13.0

Oct. 17, .. 1 40 p.m. 14.4 3 4G a.m. 13.2 - .
9 9 • • 1 50 p.m. 14.3 4 0 p.m. 13.2 34.63

• • 2 0 p.m. 14.3 4 15 p.m. 13.2
Oct. 18, .. 3 30 p.m. 14.2 Nov. 4, 4 21 a.m. 13.2

99 3 40 p.m. 14. 1 4 21 p.m. 13.2
9 9 • • 3 50 p.m. 14.1 4 30 p.m. 13.1 • •

Oct. 19, .. 4 40 p.m. 13.8 4 45 p.m. 13.1 • .
9 9 . . 4 50 p.m. 13.G O V o 5 14 a.m. 13.4 • •
9 9 • • 5 0 p.m. 13.G 5 45 p.m. 13.0 • •
9 9 • • 5 10 p.m. 13.G 5 55 p.m. 13.0 • .

Oct. 20, . . 5 30 a.m. 13.G G 5 p.m. 13.0 • .
9 9 5 40 a.m. 13.5 Nov. 6, G 11 a.m. 12.8 • •
9 9 • • 5 50 a.m. 13.5 6 36 p.m. 13.0

Oct. 21, .. 6 0 a.m. 13.8 6 40 p.m. 13.0 • .
9 9 • • 6 10 a.m. 13.7 G 50 p.m. 13.0 • •
9 9 • • 6 20 a.m. 13.7 Nov. 7, 7 0 a.m. 13.0 34.63
9 9 • • 6 30 a.m. 13.7 7 15 a.m. 13.0 • •

Oct. 22, .. 6 30 a.m. 13.4 7 30 a.m. 13.0 • •
99 • • G 40 a.m. 13.3 7 0 p.m. 12.4 • •

23, ..
6 50 a.m. 13.3 7 15 p.m. 12.4 • •

Oct. 7 0 a.m. 13.G 7 30 p.m. 12.2 • •
99 7 10 a.m. 13.5 Nov. 8, 7 3G a.m. 12.2 • •
99 • • 7 20 a.m. 13.5 8 0 p.m. 12.4
99 • • 7 30 a.m. 13.5 8 10 p.m. 12.4 a .

Oct. 24, .. 7 40 a.m. 13.G 8 20 p.m. 12.4
»» • • 7 50 a.m. 13.5 Nov. 9, 8 21 a.m. 13.0 a a

25, ..
8 0 a.m. 13.5 8 35 a.m. 13.0Oct. 8 0 a.m. 14.0 8 40 a.m. 13.0

99 8 10 a.m. 14.0 8 30 p.m. 12.6
99 • • 8 20 a.m. 13.9 8 40 p.m. 12.6

9 9 • . 8 30 a.m. 13.9 8 45 p.m. 12.5Oct. 2G, . . 8 30 a.m. 13.4 Nov. 10, .. 9 0 a.m. 12.6 • •
99 . . 8 40 a.m. 13.4 9 10 a.m. 12.4 • •

27, ..
8 50 a.m. 13.3 9 20 a. in. 12.4 • •

Oct. 9 10 a.m. 13.6 9 0 p.m. 12.7 • •
If • • 9 20 a.m. 13.5 9 15 p.m. 12.7 • •

» • • 9 30 a.m. 13.5 Nov. 11, .. 9 26 a.m. 12.7 • •
• a » 9 40 a.m. 13.5 9 40 a.m. 12.7 • •

Oct. 28, . . 9 30 a.m. 13.8 9 40 p.m. 12.4 • •
9 9 • • 9 40 a.m. 13.8 9 50 p.m. 12.4 • •
9 9 • • 9 50 a.m. 13.7 10 0 p.m. 12.5 • a

Oct. 29, . . 10 0 a.m. 13.0 Nov. 12, .. 10 10 a.m. 12.6 • .
9 9 • • 10 10 a.m. 13.0 10 20 a.m. 12.6 • •
M • • 10 20 a.m. 13.0 10 25 a.m. 12.6 • •
» » • • 10 30 a.m. 13.0 10 25 p.m. 12.4 • •

Oct. 30, .. 11 0 a.m. 13.2 10 36 p.m. 12.4 • •
I • • 11 10 a.m. 13.2 Nov. 13, .. 10 50 a.m. 12.8 • •

31, ..
11 20 a.m. 13.1 11 0 a.m. 12.8 • •

Oct. 11 30 a.m. 13.4 11 10 p.m. 12.6
11 40 a.m. 13.3 11 20 p.m. 12.6
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VI. ’04 70

Hydrographical Observations at Irish Light Stations, 1904—continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N , Long 5° 47' W. 26 fathoms.

Date. Hour.
' Surface 
Temper

ature.
Surface 
Salinity. Date. Hour.

1
Surface 
Temper

ature.
Surface 
Salinity.

1904. '0. S?00- 1904. •c. I 8%o*
Nov. 14, .. 1 11 47 a.in. 12.8 Nov. 29, . . 11 53 p.m. 11.1

’ 11 55 a.m. 12.8 Nov. 30, . . 12 24 a.m. 11.1 34.70
12 14 p.m. 12.8 1 0 p.m. 11.6 34.70

Nov. 15, . . 12 45 a.m. 12.6 1 10 p.m. 11.6
1 20 p.m. 12.8 34.07 Dec. 1, . . 1 40 a.m.
1 30 p.m. 12.8 .. • • 2 15 p.m. 11.2

Nov. 16, .. 1 56 a.m. 12.2 2 30 p.m. 11.4
2 34 p.m. 12.0 Dec. 2, 2 47 a.m. 11.2
2 40 p.m. 12.6 .. . • 3 10 p.m. 11.2

Nov. 17, .. 3 0 a.m. 12.2 3 20 p.m. 11.0
3 39 p.m. 12.5 Dec. 3, .. 3 50 a.m. 10.8
3 50 p.m. 12.5 4 25 p.m. 11.1

Nov. 18, .. 4 0 a.m. 12.4 .. • • 4 35 p.m. 11.0
4 35 p.m. 12.4 Dec. 4, 4 54 a.m. 11.2
4 45 p.m. 12.4 .. • • 5 21 p.m. 11.2

Nov. 19, .. 5 0 a.m. 12.4 .. • • 5 30 p.m. 11.2
5 22 p.m. 12.2 Dec. 5, 5 50 a.m. 10.8
5 35 p.m. 12.2 .. • • 6 0 a.m. 10.8

Nov. 20, . . 5 42 a.m. 11.8 0 14 p.m. 10.8
5 55 a.m. 11.6 .. • • 6 30 p.m. 10.8
6 0 p.m. 12.0 Dec. 6, 6 38 a.m. 10.6
6 10 p.m. 12.0 6 50 a.m. 10.6
6 15 p.m. 11.8 .. • • 7 1 1 p.m. 10.6

Nov. 21, .. 6 23 a.m. 11.2 .. • • 7 20 p.m. 10.6
6 41 p.m. . 11.4 Dec. 7, 7 21 a.m. 10.5
6 50 p.m. 1 1.4 7 30 a.m. 10.6 34.67

Nov. 22, .. 7 0 a.m. , 11.4 7 42 p.m. 10-2 34.60
7 10 a.m. 11.2 7 50 p.m. 10.2
7 11 p.m. 10.8 Dec. 8, .. 8 5 a.m. 9.0
7 20 p.m. 11.0 8 10 a.m. 10.0

Nov. 23, ..
7 30 p.m. 11.0 8 20 a.m. 10.0
7 30 a.m. 10.8 8 26 p.m. 10.2

• • 7 50 a.m. 11.0 34.69 8 35 p.m. 10.2
11 • • 7 30 p.m. 11.0 Dec. 9, 8 30 a.m. 10.2
9 9 • • 7 45 p.m. 11.0 8 40 a.m. 10.2

Nov. 24, .. 8 0 a.m. 11.0 8 48 p.m. 10.4
8 10 a.m. 11.2 9 0 p.m. 10.6
8 21 p.m. 10.9 Dec. 10, . . 9 0 a.m. 10.0
8 35 p.m. 11.0 9 10 a.m. 10.2

Nov. 25, .. 8 30 a.m. 11.0 9 29 p.m. 9.8
8 45 a.m. 11.0 9 40 p.m. 9.8
8 42 p.m. 11.1 Dec. 11, . . 9 51 a.m. 10.2
9 0 p.m. 11.1 10 0 a.m. 10.2

Nov. 26, .. 9 0 a.m. 11.2 10 11 p.m. 10.2
9 15 a.m. 11.2 10 20 p.m. 10-2
9 23 p.m. 11.0 Dec. 12, .. 10 31 a.m. 10.4
9 35 p.m. 11.0 10 55 p.m. 9.0

Nov. 27, .. 9 45 a.m. 11.2 11 5 p.m. 9.2
9 55 a.m. 11.2 Dec. 13, .. 11 17 a.m. 9.6

10 0 p.m. 11.4 11 35 a.m. 9.8
10 15 p.m. 11.4 11 41 p.m. 9.4

Nev. 28, .. 10 31 a.m. 11.4 Dec. 14, . . 11 58 a.m. 9.8 34.56
10 45 a.m. 11.4 12 31 p.m. 9.8
10 55 p.m. 11.1 Dec. 15, . . 1 0 a.m. 9.2
11 15 p.m. 11.1 1 31 p.m. 9.6

Nov. 29, .. H 25 a.m. 11.2 1 40 p.m. 9.7
,,

11 30 a.m. 11.2 Dec. 16, .. 2 0 a.m. 9.8
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VI. ’01, 7i

Hydrographical Observations at Irish Light Stations, 1904— continued.

SOUTH ARKLOW LIGHTSHIP. Lat. 52° 41' N., Long. 5° 47' W. 26 fathoms.

Date.
1

Hour.

I

Surface 
Tern per- ;
ut ure. 1

’Surface 
Salinity. Date. Hour.

Surface 
Temper

ature.
Surface 
Salinity.

1904.
Dec. 16,

• 1
2 30 p.m.

l 
•c.
9.8

S%o*
34.51

1904. 
Dec. 24, .. 8 40 p.m.

•0.
9.6

8%0-

2 40 p.m. 9.8 Dec. 25, .. 8 51 a.m. 9.8
Dec. 17, . . 3 0 a.m. 9.8 1 9 5 a.m. 9.8

H 3 30 p.m. 10.2 9 13 p.m. 9.6
.. .. 3 40 p.m. 10.0 .. . « 9 20 p.m. 9.7

Dec. 18, ..
>>

4 0 a.m. 9. G Dec. 26, 9 35 a.m. 9.7
4 30 p.m. 9.6 9 45 a.m. 9.7
4 40 p.m. 9.8 »» • • 10 0 p.m. 9.6

Dec. 19, .. 5 0 a.m. 9.8 10 10 p.m. 9.6
5 22 p.m. 9.8 Dec. 27, .. 10 23 a.m. 9.6
5 40 p.m. 9.8 10 35 a.m. 9.6

Dec. 20, . . 5 45 a.m. 10.0 10 49 p.m. 9.6
6 8 p.m. 9.8 11 0 p.m. 9.6

Dec,”21,
6 20 p.m. 9.8 Dee. 28, .. 11 16 a.m. 9.8
6 29 a.m. 9.6 11 30 a.m. 9.8
6 48 p.m. 9.4 11 44 p.m. 9.6
7 0 p.m. 9.6 Dee. 29, .. 12 10 a.m. 9.7

Dec. 22, . . 7 15 a.m. 9.6 34.54 12 42 p.m. 9.7
7 25 a.m. 9.6 12 50 p.m. 9.7
7 27 p.m. 9.4 Dec. 30, .. 1 14 a.m. 9.6

Dec. 23, . . 7 47 a.m. 9.6 1 47 p.m. 9.0
8 7 p.m. 9.4 2 0 p.m. 9.0
8 15 p.m. 9.4 Dec. 31, .. 2 19 a.m. 8.6

Dee.’24, .. 8 27 a.m. 9.4 2 32 p.m.
9.0

34.47
8 40 a.m. 9.6 2 52 p.m.

» 9 • • 8 30 p.m. 9.4 9 9 * * 3 0 p.m. 9.0
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VI. ’04 72

Hydrographical Observations at Irish Light Stations, 190-1—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 fathoms.CONINGBEG LIGHTSHIP.

Date. Hour. Surface
Salinity.

Surface 
Tempera

ture.
Date. Hour.

Surface
Teinper- 

| ature.
Surface
Salinity.

1904. * °O. S%c- 1904. °C. 8%o-
Jan. 18, .. 7 30 p.m. 8.2 34.71 Feb. 16, 7 39 p.m. 6.8 33.93
Jan. 19, . . 7 50 p.m. 8.2 34.72 Feb. 17, .. 7 55 a.m. 7.0
Jan. 20, .. 8 55 a.m. 8.2 1 .. 8 14 p.m. 7.4

9 0 p.m. 8.2 1 Feb. 18, . . 8 34 a.m. 7.4
Jan. 21, .. 9 21 a.m. 8.1 8 55 p.m. 7.4

9 42 p.m. 8.1 Feb. 19. . . 9 16 a.m. 7.5
Jan. 22, .. 10 3 a.m. 8.2 9 36 p.m. 7.4

it • • 10 24 p.m. 8.2 1 Feb. 20, . 9 57 a.m. 7.4
Jan. 23, .. 10 45 a.m. 8.3 ' 10 16 p.m. 7.5 1

9f • • 11 6 p.m. 8.1 March 1, . . 1 46 a.m. 7.0
Jan. 24, .. 11 27 a.m. 8.1

March 2, ..
2 14 p.m. 7.2

. - 11 48 p.m. 7.4 2 40 a.m. 7.2 34.70
Jan. 25, .. 12 9 a.m. 8.0 34.72 3 2 p.m. 7.2 34.65

. . - 12 30 p.m. 8.2 34.70 March 3, .. 3 26 a.m. 7.2
Jan. 26, .. 12 51 a.m. 8.3

March 4, . .
3 50 p.m. 7.1

1 12 p.m. 8.1 4 11 a.m. 6.9
Jan. 27, .. 1 33 a.m. 8.3

March 5, . .
4 34 p.m. 7.0

1 54 p.m. 8.1 4 55 a.m. 6.9
Jan. 28, .. 2 36 p.m. 8.0 *» • • 5 15 p.m. 7.0
Jan. 29, .. 2 57 a.m. 8.0 March 6, . . 5 35 a.m. 6.9

3 18 p.m. 7.8 IF • • 5 52 p.m. 6.8
Jan. 30, .. 3 39 a.m. 8.0 March 7, . . 6 11 a.m. 6.8

4 0 p.m. 8.0 , f • • 6 30 p.m. 7.0
Jan. 31, .. 4 21 a.m. 8.0 March 8, .. 6 51 a.m. 7.1

4 42 p.m. 7.8 7 14 p.m. 7.0
Feb. 1, .. 5 3 a.m. 7.6 March 9, . . 7 42 a.m. 7.0 34.70

5 28 p.m. 8.0 34.65 8 18 p.m. 7.0 34.70
Feb. 2, .. 5 54 a.m. 8.0 March 10, 8 54 a.m. 7.0

6 28 p.m. 8.0 9 33 p.m. 7.0 . •
Feb. 3, .. 6 53 a.m. 8.0 March 11, 10 12 a.m. 7.3 • .

7 17 p.m. 8.7 10 50 p.m. 7.0 • •
Feb. 4, •• 7 42 a.m. 8.0 March 12, 11 23 a.m. 7.0

8 9 p.m. 8.0 - . 11 59 p.m. 7.0 • •
Feb. 5, .. 8 35 a.m. 7.9 March 13, 12 30 p.m. 7.2 • •

• • • 9 2 p.m. 7.9 March 14, 12 55 a.m. 7.0 • «
Feb. 6, .. 9 29 a.m. 7.8 1 21 p.m. 7.0

tf • • 9 57 p.m. 7.6 March 15, 1 42 a.m. 7.0 • •
Feb. 7, •• 10 24 a.m. 7.9 2 2 p.m. 7.4

. • • 10 54 p.m. 7.8 March 16, 2 21 a.m. 7.1
Feb. 8, .. 11 24 a.m. 7.8 • • 2 37 p.m. 7.4 • •

12 14 p.m. • • 34.70 March 17, 2 52 a.m. 7.1 34.63
11 58 p.m. 7.8 3 8 p.m. 7.1 34.60

Feb. 9, .. 12 32 a.m. 7.8 • • March 18, 3 23 a.m. 7.2 . •
1 7 p.m. 7.9 • • 3 39 p.m. 7.2

I* eb. 10, .. 1 43 a.m. 7.8 • • March 19, 3 54 a.m. 7.2 • •
»> • • 2 29 p.m. 7.8 4 11 p.m. 7.2

Feb. 11, .. 3 5 a.m. 7.8 March 20, 4 29 a.m. 7.2
», • • 3 40 p.m. 7.6 • • 4 44 p.m. 7.3

Feb. 12, .. 4 14 a.m. 8.0 March 21, 5 1 a.m. 7.2
* * 4 50 p.m. 7.9 • • 5 17 p.m. 7.4

Feb. 13, .. 5 22 a.m. 7.6 • • March 22, 5 33 a.m. 7.2
5 46 p.m. 7.6 5 50 p.m. 7.4 . a

Feb. 14, .. 6 9 a.m. 7.7 March 23, 6 11 a.m. 7.3 . a
6 30 p.m. 7.5 6 31 p.m. 7.6

Feb. 15, .. 6 48 a.m. 7.5 March 24, 6 55 a.m. 7.2
7 6 p.m. 7.2 7 22 p.m. 7.4 34.65

Feb. 16, .. 7 23 a.m. 7.2 34. i? March 25, 7 59 a.m. 7.2 • •

^Observations previous to March 1st were nut taken at the right time of tide. 
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VI. ’04 73

Hydrographical Observations at Irish Light Stations, 1904—continued.

Lat. 52° 2' N., Long. 6° 40' W. 29 fathoms.CONINGBEG LIGHTSHIP.

Date. Hour.
I 
I

Surface i
Temper- i 

ature. 1
Surface 
Salinit y. Date. Hour.

Surface 
Temper

ature.
Surface 
Salinity.

1904.
March 25, 8 37 p.m.

r -2I
8%q. 1904.

April 24, .. 9 0 a.m.
CC.
8.7

S%o.

March 2G, <) 17 a.m. If • • 9 4 p.m. 8.4 • •

» » • • 9 56 p.m. April 25, .. 9 39 a.m. 8.4
March 27, 10 36 a.m. II • • 10 15 p.m. 8.0 • •

It • • 11 12 p.m. 7.4 April 26, • • 10 50 a.m. 8.2
March 28, 11 50 a.m. .7.8 .. • • 11 26 p.m. 8.2 • •
March 29, 1 12 25 a.m. 7.4 April 27, •• 12 30 p.m. 8.4 • •

12 55 p.m. 7.4 April 28, .. 12 58 a.m. 8.3
March 30, 1 25 a.m. 7.0 II • • 1 25 p.m. o. o • •

ft . . 1 51 p.m. 7.4 April 29, .. 1 54 a.m. 0.4 
R A

• •

March 31, 2 40 p-m. 7.4 34.74 If • • 2 lb p.m.
R A QA noApril 1, 3 2 a.m. i 7.2 34.81 April 30, .. 2 40 a.m.
R R

o4. OU 
'Ll R7

3 23 p.m. ! 7.4 >1
3 2 p.m.
Q OQ n m 8 3

04. o /

April 2, 3 47 a.m. 1 / • May 1, o Zo cl.111.
R 94 8 p.m. | 7.6 If 3 45 p.m.
R O

• •
April 3, 4 29 a.m. | 7.4 May 2, 4 6 a.m.

R 7
• •

.. . . 4 49 p.m. 7 ■ 6 II 4 27 p.m.
8 6April 4, 5 10 a.m. 7-4 May 3, 4 4o a.HL
8 6 • •

5 28 p.m. 7.6 M
5 5 p.nL

8 6April 5, 5 48 a.m. 7.6 May 4, d 24 a.m*
8 6 * ■

6 6 p.m. 7.7 1 II
5 43 p.m. n Q a ni 8.6

April 6, 6 23 a.m. 7.7 May 5, O 0 it.ill. 
O| n m 8.8

6 45 p.m. 7.8 U —'i Jr*1** 8.7
April 7, 7 10 a.m. 7.7 34.69 May 6, 0 40 U.U1.

7 H n 8.4
* > • • 7 41 p.m. 7.6 34.63 / u p*m.

7 38 a.m. 8.6 34.79April 8, 8 17 a.m. 7.6 May 7, R 10 n m. 8.6 34.81
9 9 • • 8 53 p.m. 7.8 § 42 a.m. 8.6April 9, 9 28 a.m. 8.0 May 8,

q 14 pm 8.8.. . . 9 6 p.m. 7.8 Q AR n m 9 8April 10, 10 40 a.m. 7.9 May 9, ci.ni.
i n on Tt th 8 9

• •
9 9 • • 11 13 p.m. 8.0 1U —V p*m»

8 8 • •
April 11, . . 11 44 a.m. 8.2 May 10, jLv ci. m.

R R • •

* I • • 11 44 p.m. 7.7 11 IV p.m.
R Q • •

April 12, . . 12 14 a.m. 7.8 May 11, .. 11 4U a.m. • •

»> • • 12 38 p.m. 8.2 May 12, .. iz io a.m.
Q O

• •
April 13, . . 1 1 a.m. 8.0 1A oo p.m. • •

1 23 p.m. 8.0 May 13, .. 1 1 a.m.
R Q

• •
April 14, .. 1 43 a.m. 8.0 1 p.DL

0 0 • •
ft • • 2 2 p.m. 8.2 May 14, .. 1 44 a.m. 9.4 • "

April 15, . . 2 19 a.m. 8.2 99 ’ ’
2 5 p.m. 8.9

f f • • 2 36 p.m. 8.3 May 15, .. ZO cl.Ill. 
0 zlQ T» >11 9.4 34.87April 16, . . 2 53 a.m. 8.0 »» • • *10 p.m. 
Q Q a m. 9.0

3 10 p.m. 8.4 May 16, • • O —• <*.m*
3 22 p.m. 9.2

April 17, .. 3 27 a.m. 8.2 II • • 3 42 a.m. 9.1
ft • • 3 45 p.m. 8.1 May 17, • • 4 3 p.m. 9.2

April 18, .. 4 3 a.m. 8.0 If • • £ Qfi a. m. 9.1
*» • • 4 23 p.m. 8.4 May 18, . • 4 46 p.m. 9.4April 19, .. 4 41 a.m. - 8.0 »» • K 7 n m 9 0 • •

4 59 p.m. 8.4 May 19, • • fl RO T1 TTT 9 6April 20, .. 5 18 a.m. 8.0 If u o\j p.m.
9 1

9 9 • • 5 38 p.m. 8.2 May 20, • • o ci.in.
9.4April 21, . . 5 59 a.m. 8.6 v iu p.m. 9.2

6 21 p.m. 8.4 May 21, .. o oo a.m* 9.6
April 22, . . 6 44 a.m. 8.4 / u p.m.

7 Q Q n. ni - 9.5
ft • • 7 12 p.m. 8.2 May 22, . • / Ci.lll’

8 |5 p.m. 9.8 34.83
April 23, . . 7 48 a.m. 8.2 r fio a m. 9.4

• • 8 27 p.m. 8.6 May 23, .. •
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VI. ’04. 74

Hydrographical Observations at Irish Light Stations, 1904—conlt-MuecZ.

Lat. 52° 2' N., Long. 6° 40' W. 29 fathoms.CONINGBEG LIGHTSHIP.

Date. Hour.
Surface 
Temper

ature.
; Surface 
! Salinity. Date. Hour.

• Surface 
Temper

ature.
Surface 
Salinity.

1
I

1904. "C. QO/ 
•- /OG* 1904. 1 °C.

May 23, .. 9 18 p.m. 9.4 June 22, . . 1 9 27 a.m. ' 12.0
May 24, .. 9 48 a.m. I 9.4

June 23, . .
I 9 56 p.m. I 11.8 ’ *

10 22 p.m. 9.6 10 29 a.m. 1 13.0
May 25, .. 10 57 a.m. 9.4

June 24, . .
l 11 3 p.m. 11.9

11 32 p.m. 9.8 11 38 a.m. 11.6
May 26, .. I 12 6 p.m. 9.4 June 25, . . 12 12 a.m. 12.0
May 27, 12 35 a.m. 9.6

June 26, . .
1 12 44 p.m. 12.1

1 4 p.m. 9.8 1 12 a.m. 11.6
May 28, 1 31 a.m. 9.4 ,, • • 1 39 p.m. 12.0 • •

1 58 p.m. 10.2 June 27, . . 2 6 a.m. 11.8
May 29, . . 2 23 a.m. 9.8 f, • • o 29 p.m. 12.2 34.79

,, • • 2 44 p. in. 10.1 June 28, .. o 50 a.m. 11.4 34.74
May 30, . . 3 5 a.m. 9.8 3 9 p.m. 12.6

3 26 p.m. 9.3 June 29, ..

June 30, . .

3 29 a.m. 11.4
May 31, .. 3 48 a.m. 9.8 3 49 p.m. 12.2

4 7 p.m. 9.4 4 8 a.m. 11.8
June 1, 4 27 a.m. 9.6

July 1,
4 28 p.m. 12.2

4 25 p.m. 9.6 4 45 a.m. 11.8
June 2, 5 4 a.m. 9.8

July 2,
o o p.m. 12.2

5 20 p.m. 10.6 o 20 a.m. 11.8
June 3, 41 a.m. 9.8

July 3,
o 36 p.m. 12.2

5 58 p.m. 10.4 5 54 a.m. 11.8
June 4, 6 17 a.m. 10.2 6 11 p.m. 12.4

6 37 p.m. 11.4 July 4, 6 27 a.m. 12.0
June 5, 6 59 a.m. 11.0 6 46 p.m. 12.3

7 23 p.m. 11.0 July 5, 7 7 a.m. 12.4 34*72June 6, 7 53 a.m. 10.8 34.85 7 29 p.m. 12.4
8 23 p.m. 11.0 34.85 July 6, 7 57 a.m. 12.2

June 7, 8 53 a.m. 10.6 8 26 p.m. 12.3

June 8,
9 21 p.m. 10.6 July 7, 8 57 a.m. 12.5
9 50 a.m. 10.4 9 27 p.m. 12.4

June 9,
10 18 p.m. 10.6 July 8, 9 54 a.m. 13.4
10 48 a. m. 10.6 10 25 p.m. 12.4

June 10, ..
11 17 p.m. 10.4 - - July 9, 10 57 a.m.;. 13.4
11 46 a.m. 11.8 11 29 p.m. 12.8

June 11, .. 12 17 a.m. 11.4 July 10, . . 12 2 p.m. 13.2
,, • • 12 45 p.m. 12.4 . - July 11, . . 12 32 a.m. 12.6

June 12, .. 1 11 a.m. 11.6 1 3 p.m. 13.0
1 36 p.m. 11.4 July 12, 1 29 a.m. 12.4

June 13, ..
,, • •

1 57 a.m. 10.8 1 57 p.m. 13.0
2 20 p.m. 12.0 34.76 July 13, . . 2 23 a.m. 12.8 34.70

June 14, .. 2 41 a.m. 11.4 34.76 2 48 p.m. 13.4

June 15, . .
3 3 p. m. 11.6 July 14, .. 3 11 a.m. 12.6
3 26 a.m. 11.4 3 36 p. in. 13.1

June 16, ..
3 50 p.m. 11.6 • • July 15, . . 4 0 a.m. 13.0
4 14 a.m. 11.4 4 26 p.m. 13.0

June 17, ..
4 37 p.m. 11.6 • • July 16, .. 4 50 a.m. 12/8
5 1 a.m. 11.6 • • 5 14 p.m. 13.4

If • • 5 23 p.m. 11.8 • • July 17, .. u 37 a.m. 12.6
June 18, .. 5 47 a.m. 11.8 • . 6 0 p.m. 13.0

6 11 p.m. 11.6 • • July 18, .. 6 22 a.m. 13.0
June 19, . • 6 33 a.m. 11.4 • • 6 42 p.m. 13.4

6 59 p.m. 12.2 • • I July 19, .. 7 4 a.m. 12.8
June 20, .. 7 24 a.m. 12.1 7 29 p.m. 13.2 34.70

7 54 p.m. 12.0 34.78 July 20, .. 7 59 a.m. 13.0
June 21, .. 8 28 a.m. 12.0 34.72 8 31 p.m. 13.5

9 0 p.m. 12.0 • • July 21, .. 9 3 a.m. 13.6
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Hydrographical Observations at Irish Light Stations, 1904—continued.

VI. ’01,

Lat. 52° 2' N., Long. 6C 40' W. 29 fathoms.O.ONINGBEG LIGHTSHIP.

Date.

1

Hour.
Surface
Temper
ature.

Surface
Salinity. Date. Hour.

Surface 
Temper

ature.
Surface
Salinity.

1904. 1 CO. s%0. 1904. °C. QO/ 
n /o O’

July 21, . . 9 34 p.iu. 13.2 August 20, 9 40 a.m. 14.4 • •
July 22, 10 5 a.in. 13.4 10 18 p.m. 14.4 • •

, , • • 10 40 p.m. 13.4 August 21, 10 54 a.m. 14.6July 23, 11 14 a.m. 14.2 11 31 p.m. 14.0
July 24, . . |

11 51 p.m. 14.0 August 22, 12 7 p.m. 14.412 25 p.iu. 14.2 August 23, 12 3S a.m. 14.2
July 25, . . 12 56 a.in. 13.2 1 6 p.m. 14.6

,, • ■ 1 24 p.m. 14.4 August 24, 1 30 a.m. 14.2 • .
July 2G, . . | 1 48 a.m. 13.8 1 52 p.m. 14.6 • •

■ • • • 2 13 _p.ni. 13.8 August 25, 2 2 a.m. 14.0
July 27, 2 34 a.m. 13.2 34.63 2 31 p.m. 14.2 34*85
July 28, . . |

2 51 p.m. 13.8 August 26, 2 48 a.m. 14.0
3 10 a.m. 13.0 3 5 p.m. 14.4 • •

July 29,
3 28 p.m. 14.0 August 27, 3 21 a.m. 14.2 • •
3 46 a.m. 14.0 3 37 p.m. 14.2 • •

July 30,
4 4 p.m. 14.2 August 28, 3 54 a.m. 14.2
4 21 a.m. 14.0 4 9 p.m. 14.2

July 31, . .
4 37 p.m. 14.2 August 29, 4 25 a.m. 14.2
4 54 a.m. 14.0 4 42 p.m. 14.4

August 1,
5 9 p.m. 14.2 • . August 30, 4 55 a.m. 14.4
5 25 a.m. 13.8 5 10 p.m. 14.4
5 40 p.m. 13.4 August 31, 5 26 a.m. 14.0

August 2,

August 3,

5 56 a.m. 13.5 5 43 p.m. 14.0
6 15 p.m. 13.8 Sept, 1, 6 0 a.m. 14.2
6 32 a.m. 14.0 6 15 p.m. 14.2 • •

August 4,
6 50 p.m. 14.6 Sept.’ 2, •• 6 35 a.m. 14.0 • •
7 9 a.m. 14.8 6 57 p.m. 14.0 * *

August 5,
7 35 p.m. 14.8 34.67 Sept. 3, •• 7 24 a.m. 14.2 ••
8 5 a.m. 15.0 7 59 p.m. 14.2

August 6,
8 37 p.m. 14.6 Sept. 4, •• 8 34 a.m. 14.4 • .
9 10 a.m. 14.6 9 11 p.m. 14.2

u • • 9 44 p.m. 14.6 Sept. 5, 9 49 a.m. 14.2August 7, 10 17 a.m. 15.0 10 28 p.m. 14.2 . -
9f • • 10 54 p.m. 14.4 Sept. 6, 11 5 a.m. 14.2August 8, 11 31 a.m. 15.4 11 43 p.m. 14.2

August 9, 12 6 a.m. 14.6 Sept.”?, .. 12 17 p.m. 14.4
August 10,

12 38 p.m. 14.8 Sept. 8, 12 48 a.m. 14.4
1 9 a.m. 14.2 1 18 p.m. 14.4

August 11,
1 37 p.m. 14.8 Sept. 9, 1 45 a.m. 14.2
2 6 a.m. 14.0 2 11 p.m. 14.4

34.88
August 12,

2 32 p.m. 14.6 34.74 Sept. 10, .. 2 35 a.m. 14.2
2 55 a.m. 14.0 2 59 p.m. 14.4 • •

August 13,
3 21 p.m. 14.4 Sept. 11, •• 3 23 a.m. 14.4 • •
3 45 a.m. 14.0 3 46 p.m. 14.4 • •

August 14,

August 15,

4 8 p.m.
4 32 a.m.

14.3
14.2

Sept.” 12, .. 4 9 a.m.
4 32 p.m.

14.3
14.0

4 53 p.m. 14.4 Sept. 13, . • 4 53 a.m. 13.8 • •
5 17 a.m. 14.0 5 13 p.m. 14.2
5 38 p.m. 14.3 Sept. 14, . • 5 33 a.m. 14.2 • •

August 16, 6 1 a.m. 14.0 5 54 p.m. 14.4 • •
6 21 p.m. 14.2 Sept. 15, .. 6 14 a.m. 14.2 • •

August 17, 6 40 a.m. 14.0 6 33 p.m. 14.3 • •

August 18,
7 2 p.m. 14.2 Sept.’ 16, .. 6 58 a.m. 14.2 • •
7 27 a.m. 14.2 34.74 7 27 p.m. 14.6

14.5
14.2
14.4

• •
7 59 p.m. 14.2 . - Sept. 17, .. 8 1 a.m. • •

August 19,
August 19,

8 32 a.m.
9 5 p.m.

14.0
14.2

• •
Sept. 18, ..

8 37 p-w-
9 14 a.m.
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VI. ’04, 70

Hydrographical Observations at Irish Light Stations, 1904—continued.

CONINGBEG LIGHTSHIP.

Date. Hour.
Surface 
Temper

ature.
Surface
Salinity.

1904. °C. qo/- /oo*

Sept. 18, .. 9 53 p.m. 14.2
Sept. 19, .. 10 30 a.m. 14.2

11 7 p.m. 14.0
Sept. 20, .. 11 40 a.m. 14.4
Sept. 21, .. 12 3 a.m. 14.4

12 39 p.m. 14.2 ••
Sept. 22, .. 1 4 a.m. 14.2

1 25 p.m. 14.2
Sept. 23, .. 1 45 a.m. 14.0

2 4 p.m. 14.4
Sept. 24, .. 2 21 a.m. 14.2

2 36 p.m. 14.2 35.01
Sept. 25, .. 2 52 a.m. 13.6

3 7 p.m. 14.0
Sept. 20, .. 3 23 a.m. 14.0

3 39 p.m. 14.2
Sept. 27, .. 3 55 a.m. 14.4

4 12 p.m. 14.4
Sept. 28, .. 4 27 a.m. 14.0

4 42 p.m. 14.4
Sept, 29, .. 4 59 a.m. 14.4

5 14 p.m. 14.2
Sept. 30, .. 5 31 a.m. 14.2

5 51 p.m. 14.2
Oct. 1, .. 6 10 a.m. 14.2

6 32 p.m. 14.0
Oct. 2, 6 56 a.m. 13.7

7 32 p.m. 14.0 35.03
Oct. 3, 8 10 a.m. 14.0

,f • • 8 48 p.m. 14.0
Oct. 4, 9 27 a.m. 14.2

10 6 p.m. 14.0
Oct. 5, 10 42 a.m. 14.0

11 21 p.m. 14.0
Oct. 0, 11 56 a.m. 14.0
Oct. 7, 12 28 a.m. 13.8

12 51 p.m. 13.8
Oct. 8, 1 23 a.m. 13.4

1 49 p.m. 14.0
Oct. 9, 2 13 a.m. 13.4 34.99

2 37 p.m. 13.4 • •
Oct. io, .. 3 1 a.m. 13.4

3 24 p.m. 13.8
Oct. 11, 3 46 a.m. 13.6

4 8 p.m. 13.8
Oct. 12, 4 28 a.m. 13.4

4 49 p.m. 13.4
Oct. 13, 5 9 a.m. 13.8

5 29 p.m. 13.8
Oct. 14, .. 5 47 a.m. 14.2

6 7 p.m. 13.8
Oct. 15, .. 6 29 a.m. 13.8

6 55 p.m. 13.6
Oct. ”16, .. 7 27 a.m. 13.4 34.99

8 2 p.m. 13.4
Oct. 17, 8 38 a.m. 13.4

>» 9 15 p.m. 13.8

Lat. 52= 2' N., Long. 6° 40' W. 29 fathoms

Date. | Hour-
Surface

1 Temper
ature.

Surface
Salinity.

1904.
Oct. 18, .. 9 52 n.m.

•c.
13.8

S%0-

10 27 p.m. 13.6
Oct. 19, . . 11 0 a.m. 13.8

11 31 p.m. 13.4
Oct.’20, .. 12 1 p.m. 13.8
Oct. 21, . . 12 26 a.m. 13.4

12 50 p.m. 13.6
Oct. 22 .. 1 11 a.m. 13.2

1 30 p.m. 13.4
Oct. 23, . . 1 49 a.m. 13.2

2 6 p.m. 13.4
Oct. 24, .. I 2 23 a.m. 13.2

2 38 p.m. 13.4 34.96
Oct. 25, . . 2 54 a.m. 13.0

3 12 p.m. 13.0
Oct. 26, . . 3 28 a.m. 13.2

3 46 p.m. 13.2
Oct. 27 . . 4 3 a.m. 13.0

4 19 p.m. 13.2
Oct. 28, . . 4 37 a.m. 13.2

4 55 p.m. 13.2
Oct. 29, .. 5 14 a.m. 13.0

5 35 p.m. 13 0
Oct. 30, . . 5 53 a.m. 13.0

6 14 p.m 13 0
Oct. 31 . . 6 41 a.m. 13.0

7 13 p.m. 13.0 34.97
Nov. 1 . 7 53 a.m. 13.0

8 31 p.m. 13.2
Nov.” 2, . . 9 7 a.m. 13.2

9 42 p.m. 13.0
Nov ”3 . 10 17 a.m. 13.2

10 54 p.m. 13.0
Nov.”4 .. 11 29 a.m. 13.2
Nov. 5, .. 12 2 a.m. 13.2

12 32 p.m. 13.2
Nov.”6, .. 1 1 a.m. 13.0

1 28 p.m. 13.0
Nov. 7 .. 1 63 a.m. 13.2

2 17 p.m. 12.8
Nov. 8 .. 2 38 a.m. 12.4 35.io

3 1 p-m. 12.6
Nov. 9 . 3 24 a.m. 13.0

3 45 p.m. 12.8
Nov. 10, .. 4 7 a.m. 12.6

4 27 p.m. 12.5
Nov. 11 . 4 48 a.m. 12.6

5 8 p.m. 13.0
Nov. 12 .. 5 28 a.m. 12.8

5 47 p.m. 12.8
Nov. 13. .. 6 5 a.m. 12.4

6 28 p.m. 12.8
Nov.” 14 .. 6 50 a.m. 12.8

7 12 p.m. 12.6
Nov. 15 7 53 a.m. 12.6

34.968 3 a.m.
8 28 p.m. 12.6 • •
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VI. ’Ot. 77

Hydrographical Observations at Irish L:ght Stations, 1904—continued.

CONINGBEG LIGHTSHIP. Lat. 52° 2' N., Long. 6° 40' W. 29 fathoms.

I>ate. Hour.
Surface 
Temper

ature.
Surface 
Salinity. Date.

1904. °C. 8%o. 1904.
Nov. 16, .. 9 2 a.m. j 13.8 | Dec. 9,
Nov.

9 36 p.m. | 12.4 Dec. 10, ..
17, .. 10 8 a.m. j 12.4

Nov.
10 39 p.m. 12.4 Dec. 11, ..18, .. 11 8 a.m. 12.5
11 36 p.m. | 12.4 Dec. 12, ..Nov. 19, .. 12 4 p.m. 12.4

Nov. 20, .. 12 27 a.m. 12.0 Dec. 13, ..
12 50 p.m. 12.2

Nov. 21, .. 1 12 a.m. 11.6 Dec. 14, ..
1 33 p.m. 11.8

Nov. 22, .. 1 54 a.m. 11.2 Dec. 15, ...
2 12 p.m. 11.4

Nov. 23, .. 2 28 a.m. 11.0 35.i2 Dec. 16, ..
2 47 p.m. 11.0

Nov. 24, .. 3 5 a.m. 11.0 Dec.' '17, ..
3 24 p.m. 11.0

Nov. 25, .. 3 44 a.m. 11.2 Dec. 18, ..
4 4 p.m. 11.2

Nov. 26, .. 4 24 a.m. 11.2 Dec. 19, ..
■ • • 4 44 p.m. 11.0 Dec. 20, ..Nov. 27, .. 5 5 a.m. 11.2

5 27 p.m. 11.0 Dec. 21, ..
Nov. 28, .. 5 48 a.m. 11.2

6 10 p.m. 11.2 Dec. 22, ..
Nov. 29, .. 6 35 a.m. 11.0

• 7 1 p.m. 11.0 Dec. 23, ..
Nov. 30, .. 7 36 a.m. 11.4 34.96

8 12 p.m. 11.4 Dec. 24, ..
Doc. 1, 8 46 a.m. 11.2

• • • 9 16 p.m. 11.0 Dec. 25, ..Dec. 2, 9 49 a.m. 11.0
. • • 10 24 p.m. 11.2 Dec. 26, ..Dec. 3, .. 10 58 a.m. 10.8
• • • 11 32 p.m. 11.0 Dec. 27, ..Dec. 4, 12 5 p.m. 11.0 *

Dec. 5. . . 12 36 a.m. 10.8 Dec. 28, ..
• . . 1 3 p.m. 10.8

Dec. 6, .. 1 32 a.m. 10.8 Dec. 29, ..
• • • 1 59 p.m. 10.8

Dec. 7, .. 2 22 a.m. 10.4 34.88 Dec. 30, ..
■ • • 2 44 p.m. 10.2

Dec. 8, 3 8 a.m. 10.2 Dec. 31, ..
• • • 3 29 p.m. 10.4

Dec. 9 3 51 a.m. JO.2
r

Hour.
Surface 
Temper

ature.
Surface
Salinity.

4 11 p.m.
Q0.

10.2
<20/

4 31 a.m. 10.2
4 50 p.m. 9.8
5 9 a.m. 10.4
5 27 p.m. 10.0 -
5 4G a.m. 10.0
6 5 p.m. 9.8
6 24 a.m. 8.8
G 44 p.m. 10.0
7 6 a.m. 10.0 _
7 35 p.m. 9.8 3J.87
8 3 a.m. 10.0
8 33 p.m. 10.2 . -
9 3 a.m. 10.0 . -
9 33 p.m. 10.0 • •

10 4 a.m. 10.0 • •
10 34 p.m. 10.0
11 4 a.m. 9.6 . -
11 34 p.m. 9.4 . -
12 2 p.m. 9.8
12 28 a.m. 9.6
12 54 p.m. 9.6

1 18 a.m. 9.6
1 41 p.m. 9.4 • •
2 5 a.m. 9.4
2 28 p.m. 9.8 34.81
2 49 a.m. 10.0
3 10 p.m. 10.0 • •
3 31 a.m. 9.8
3 54 p.m. 9.8
4 15 a.m. 10.0
4 36 p.m. 10.0
4 58 a.m. 9.8
5 21 p.m. 9.8 * -
5 44 a.m. 9.8
6 7 p.m. 10.0
6 30 a.m. 10.0
6 52 p.m. 10.4 • »

7 18 a.m. 10.0 • •
7 47 p.m. 10.2 • •
8 20 a.m. 10.0 • •
8 52 p.m. 10.4
9 24 a.m. 10.4 • •
9 54 p.m. 10.2 • *
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VI. ’04 78

Hydrographical Observations at Irish Light Stations, 1904—continued.

FASTNET ROCK LIGHTHOUSE. Lat. 51° 23' N., Long. 9° 36' W.

Date. Hour.
Surface 
Temper

ature.
Surface 
Salinity. Date. Hour.

1 Surface 
Temper

ature.
Surface 
Salinity

1904.
Feb. 3, .. 3 30 p.m.

°C.
8.2

8%o.
35.09

1904.
May 16, 2 30 p.m.

°C.
9.4

co/ O/OO*

Feb. 4, .. 4 0 p.m. 8.0 • . May 17, . . 3 0 p.m. 9.4
Feb. 18, .. 3 0 p.m. 7.8 35.22 May 18, .. 3 30 p.m. 10.0
Feb. 19, .. 2 0 p.m. 8.0 May 19, 4 0 p.m. 10.2
Feb. 20, .. 5 0 p.m. 8.2 May 20, 5 0 p.m. 10.0
Feb. 21, .. 7 0 a.m. 8.0 May 22, 6 0 p.m. 10.0
Feb. 22, .. 5 30 p.m. 8.2 May 24, 9 0 a.m. 10.2
Feb. 20, .. 8 0 a.m. 8.2 May 25, 10 0 a.m. 10.0
Feb. 27, .. 9 30 a.m. 8.2 . • May 26, 11 30 a.m. 10.2
Feb. 28, .. 10 30 a.m. 8.0 May 27, .. 12 15 p.m. 10.4
Feb. 29, .. 11 30 a.m. 8.0 • • May 30, .. 2 0 p.m. 10.4

35’21March 1, .. 12 30 p.m. 7.2 . • May 31, .. 3 0 p.m. 11.0
March 2, .. 1 30 p.m. 7.8 35.01 Juno 1, 4 30 p.m. 10.4
March 3, .. 2 30 p.m. 7.4 Juno 4, 5 0 p.m. 11.0
March 4, .. 3 30 p.m. 7.4 Juno 5, 5 40 p.m. 11.1
March 8, .. 6 0 p.m. 7.2 June 6, 6 30 p.m. 11.2
March 9, .. 8 0 a.m. 7.0 34.96 Juno 7, 7 15 p.m. 11.4
March 10, 7 45 a.m. 7.0 Juno 8, 8 0 p.m. 11.2
March 11, 8 45 a.m. 7.0 • • Juno 9, 9 45 a.m. 12.1
March 12, 9 45 a.m. 7.1 Juno 10, . . 10 30 a.m. 12.4
March 14, 11 45 a.m. 7.2 June 11, .. 11 15 a.m. 12.4
March 15, 12 45 p.m. 7.4 Juno 12, .. Midday. 12.4
March 16, 1 45 p.m. 7.6 Juno 13, . . 12 45 p.m. 13.0
March 19, 3 0 p.m. 7.8 . • Juno 18, .. 4 30 p.m. 11.2
March 21, 3 45 p.m. 8.0 Juno 19, .. 5 15 p.m. 11.1
March 22, 4 30 p.m. 8.1 35.04 Juno 20, .. 6 0 p.m. 11.3
March 24, 5 30 p.m. 8.0 • • Juno 21, .. 6 45 p.m. 11.2
March 25, 6 30 p.m. 8.1 • • Juno 22, .. 7 30 p.m. 11.4
March 26, 7 30 p.m. 8.0 Juno 23, .. 8 15 p.m. 11.2
March 28, 9 30 a.m. 8.0 Juno 24, .. 9 0 a.m. 11.3
April 5, 5 30 p.m. 8.0 35.07 June 25, .. 9 45 a.m. 11.2
April 7, 7 30 p.m. 8.0 Juno 26, .. 10 30 a.m. 11.1
April 8, 8 0 a.m. 8.2 • • Juno 27, .. 11 15 a.m. 11.2
April 11, .. 10 30 a.m. 8.0 Juno 28, .. Midday. 11.1
April 16, .. 3 0 p.m. 8.3 Juno 29, .. 12 45 p.m. 11.0 35.’i6April 20, .. 5 40 p.m. 8.0 35.21

June 30, ..
1 30 p.m. • •

April 22, .. 5 0 p.m. 8.4 • . 1 30 p.m. 11.1
April 23, .. 6 0 a.m. 8.5 • • July 1, 2 15 p.m. 11.2
April 24, .. 7 0 a.m. 8.8 • • July 2, 3 0 p.m. 11.0
April 25, .. 8 0 a.m. 8.8 July 3, 3 45 p.m. 10.4
April 26, .. 9 0 a.m. 9.0 • • July 4, .. 4 30 p.m. 10.4
April 27, .. 10 0 a.m. j 9.0 • • July 5, 6 0 p.m. 11.0
April 28, .. 11 0 a.m. 9.0 July 6, 6 45 p.m. 11.0
April 29, .. Midday. 9.0 • • July 7, 9 0 a.m. 10.2
April 30, .. 1 0 p.m. 9.0 35.21 July 8, 10 0 a.m. 10.4
May 2, 3 0 p.m. 9.1 • . July 9, 10 50 a.m. 10.1
May 3, 4 0 p.m. 9.0 July 10, .. 11 40 a.m. 11.0
May 4, 5 0 p.m. 8.9 July 11, .. 12 30 p.m. 11.0
May 5, 6 0 p.m. 9.0 July 12, .. 1 30 p.m. 11.0 35*37May 6, 7 0 p.m. 9.0

35.35 July 13, ..
2 0 p.m. • •

May 7, .. 8 0 p.m. 9.0 2 0 p.m. 11.2
May 8,
May 9,
May 10, .. 
May 11, .. 
May 12, .. 
May 13, ..

7 0 a.m. 9.0 • • July 16, .. 3 30 p.m. 11.4
8 0 a.m. 9.1 • • July 19, .. 5 0 p.m. 11.4
9 0 a.m. 9.1 • • July 20, .. 8 0 a.m. 11.2

10 0 a.m. 9.2 • . July 21, .. 9 0 a.m. 11.3
11 o a.m. 9.2 « . July 22, .. 10 30 a.m. 12.4

Midday. 9.2
35.’io July 23, .. Midday. 14.4

May U, .. 1 0 p.m. 9.3 July 24, .. 1 0 p.m. 15.0
May 15, .. 2 0 p.m. 9.4 • ’ July 25, .. 1 30 p.m. 14.4uuiy
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Hydrographical Orservations at Irish Light Station’s, 1904—continued.
FASTNET ROCK LIGHTHOUSE. Lat. 51° 23' N., Long. 9° 36' W.

Date.
1

Hour.
Surface
Temper- , 

at uro. i
Surface 
Salinity. Date. Hour.

Surface 
Temper

ature.
Surface 
Salinity.

1904. 1 |
°C. co/ 

n / O O‘ 1904. °C. S%o-
July 2G, . . 2 30 p.m. 14.3 Sept. 29, .. 4 15 p.m. 14.0 • •
July 27. . . 3 0 p.m. 14.4 Sept. 30, .. 4 45 p.m. 14.0 • •
July 28. . . 3 30 p.m. 14.2 Oct. 1, .. 5 30 p.m. 14.2 • •
July 29. .. 4 30 p.m. 14.2 34.96 Oct. 2, 6 0 p.m. 14.1 35.05
July 30. . . 5 0 p.m. 14.3 Oct. 3, .. 6 30 p.m. 14.0 • •
August 1, 5 15 p.m. 15.0 Oct. 4, 7 0 p.m. 14.1
August 2, G 0 p.m. 14.4 Oct. 5, 6 30 a.m. 14.2
August 3, 6 30 p.m. 14.4 Oct. 6, 7 15 a.m. 14.0 • •
August 4, 8 45 a.in. 14.4 Oct. 7, .. 8 0 a.m. 13.4

August 5,
5 45 p.m. 34.88 Oct. 8, .. 8 30 a.m.. 13.4
9 30 a.m. 14.8 Oct. 9, .. Midday. 13.8 • •

August 6, 10 15 a.m. 14.8 Oct. 10, .. 12 45 p.m. 13.8 • •
August 7, 11 0 a.m. 14.8 1 30 p.m. • • 35.37
August 8, 11 45 a.m. 15.0 Oct. 11, .. 1 30 p.m. 13.6 • •
August 9, 12 30 p.m. 15.2 Oct. 12, .. 2 15 p.m. 13.4 • •
August 10, 1 15 p.m. 15.2 Oct. 13, .. 3 0 p.m. 12.4 • •
August 11, 2 0 p.m. 13.0 Oct. 14, .. 3 45 p.m. 12.2 • •
August 12, 2 30 p.m. • • 34.94 Oct. 1G, .. 5 15 p.m. 12.4 • •

August 13,
2 45 p.m. 13.2 Oct. 18, .. 8 30 a.m. 13.0 35.16
3 30 p.m. 13.0 Oct. 19, .. 9 15 a.m. 13.0 • •

August 14, 4 15 p.m. 12.0 Oct. 20, .. 10 0 a.m. 13.2 • •
August 15, 5 0 p.m. 11.0 Oct. 21, .. 10 45 a.m. 13.0 • •
August 1G, 5 45 p.m. 11.2 Oct. 22, .. 11 30 a.m. 12.2 • •
August 17, G 30 p.m. 11.0 Oct. 23, .. 12 15 p.m. 12.0 • •
August 18, 7 15 p.m. 11.0 Oct. 24, .. 1 0 p.m. 12.2 • •
August 19, 9 0 a.m. 13.0 Oct. 25, .. 1 45 p.m. 12.4 • •
August 20, 9 45 a.m. 13.2 Oct. 2G, .. 2 30 p.m. 12.4 • •
August 21, 10 30 a.m. 13.0 Oct. 27, •• 3 15 p.m. 12.6 • •
August 22, 11 15 a.m. 13.4 Oct, 28, .. 4 0 p.m. 12.8 • •
August 23, Midday. 13.4 Oct, 29, . • 4 45 p.m. 12.6 • .
August 24, 12 45 p.m. 13.2 Oct, 30, .. 5 30 p.m. 12.4 • .
August 25, 1 30 p.m. 13.0 Oct. 31, .. 6 0 p.m. 12.2
August 26, 2 0 p.m. 13.0 34.83 Nov. 1, 7 0 a.m. 12.2
August 27, 2 45 p.m. 14.0 Nov. 2, 7 45 a.m. 12.2
August 28, 3 15 p.m. 14.0 Nov. 3, 8 30 a.m. 12.0
August 29, 3 45 p.m. 13.2 Nov. 4, 10 30 a.m. 12.2August 30, 4 15 p.m. 13.0 Nov. 5, Midday. 13.0August 31, 5 0 p.m. 13.0 Nov. 7, 1 30 p.m. 12.0Sept. 1, .. 5 30 p.m. 12.4 Nov. 8, 2 30 p.m. 12.9
Sept. 2, 6 0 p.m. 13.0 34.79 34.88Sept. 3, 6 30 p.m. 13.2 Nov. 10, .. 3 0 p.m. 12.0
Sept. 4, 7 15 p.m. 13.0 Nov. 11, .. 4 0 p.m. 12.0
Sept. 7, 9 45 a.m. 13.0 Nov. 12, .. 4 30 p.m. 12.0
Sept. 8, 10 30 a.m. 12.4 Nov. 14, .. 8 0 a.m. 12.0
Sept. 9, 11 15 a.m. 12.4 Nov. 15, .. 9 0 a.m. 11.3 • •

Sept. 10, ..
12 30 p.m. 34.96 Nov. 17, .. 10 30 a.m. 11.2 • •
12 30 p.m. 13.0 Nov. 23, .. 1 15 p.m. 10.8

Sept. 11, .. 1 30 p.m. 13.0 Nov. 24, •. 2 0 p.m. 10.6 35.07
Sept. 12, .. 2 45 p.m. 12.4 Nov. 25, . • 2 45 p.m. 10.4
Sept. 15, .. 4 50 p.m. 15.0 Nov. 26, . • 3 15 p.m. 10.6
Sept. 20, . . 9 45 a.m. 14.0 Nov. 27, .. 3 45 p.m. 10.4
Sept. 21, .. 10 30 a.m. 13.2 Nov. 28, .. 4 30 p.m. 10.4
Sept. 22, .. 11 15 a.m. 14.2 Nov. 29, • • 5 0 p.m. 10.6
Sept. 23, .. Midday. 14.2 Nov. 30, .. 5 30 p.m. 10.G
Sept. 24, .. 1 0 p.m. 14.0 Dec. 3, 9 30 a.m. 10.4 35.16

1 30 p.m. • • 35.35 Dec. 4, 10 15 a.m. 10.4 • •
Sept. 25, .. 2 0 p.m. 14.0 Dec. 23, .. 2 0 p.m. 9.4 •.
Sept. 26, .. 2 30 p.m. 14.0 Dec. 24, .. 2 30 p.m. 9.2 35.43
Sept. 27, .. 3 15 p.m. 14.2 Dec. 25, .. 3 15 p.m. 9.2 • .
Sept. 28, .. 3 45 p.m. 14.2
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INLAND FISHERIES.

A* Report on the Artificial Propagation of Salmonidao during the 
Season of 1904-1905,

by E. W. L. Holt.

11. Observations on the Spawning Season <>f the Rainbow Trout, 
by C. Arens, FishculPurist, Cleysingen bn Ellrich a. Harz, 
Germany. (Translation).

III. -----Record of Salmon Marking Experiments in Ireland, 1902-1905.
by A. B. E. Hi leas, B.A.

IV. ----Statistical Information relating to the Salmon Fisheries.
V.— Substance of Reports received from Clerks of Conservators rela

tive to Salmon Fisheries.

i—REPORT ON THE ARTIFICIAL PROPAGATION OF 
SALMONIDAE DURING THE SEASON OF 1904-1905.

BY

E. W. L. Holt.

I estimate the number of fry turned down in the spring of 
1905 at about 4,632,000 salmon, 579,000 white trout, and 
273,000 brown trout.

The annexed table compares the outputs of the seasons 1903- 
1904 and 1904-1905. To the former have been added some re
turns which did not reach me in time for inclusion in my 
report for 1902 and 1903, and as usual the present record is 
probably incomplete in as far as regards small plantings of 
brown trout fry, while no attempt is made to tabulate trans
actions in rainbow trout, American brook-char, and the like.

On the whole the season of 1904-5 appears to have been 
favourable to artificial propagation at those hatcheries where the 
spawners are obtained from the main rivers or from large tribu
taries, and especially where they are taken in a trap, though 
Belleek presents a notable exception. The rivers generally re
mained low and fishable during the time the fish were moving 
up to the spawning grounds, but the absence of floods in the 
lesser tributaries in some cases seriously interfered with the 
stocking of minor hatcheries which depend for their supply on 
the fish which leave the larger water courses.

The same condition is in regard to its effect upon natural 
propagation rather difficult of interpretation. Fish will not, 
Fisheries, Ireland, Sei. Invest., 1904, VII., [Published, March, 1906].
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Output of Salmon and Trout Fry in Ireland, 1903-4 and 1904—5.

Estimated by officers of the Department.

Hatchery.

All Salmon. Foreign Salmon. White Trout Brown Trout.

REMARKS.

1903-4. 1901-5. 1903-4. 1901-5. 1903-4. 1901-5. 1903-4 1904-5

Lough Dan, IL 10,000 12,000
Ovoca.

Newtownbarry, 100,000 — —
R. Slanoy.

Inistioge, R. Nore. 238.000- 70.000 -

Cahir, R. Suir, . 25,000 31,000 - -

Lismore, R. Black 800,000- 1.387,000- - -
water. 5,000 From InnishannonSt. Anne's, R. Lee. -

Skibbcrcon, IL 73,600 — 73.600 - From the Weser.
lien.

R. Blackwat er, 70,000 25.000 — —
Co. Kerry. 

Caragh Lake, R. — — — 60,000 40,000 " Lochlevens."
Caragh.

Killorglin, R. 183,000’ 110,600 —
Latino

Killarney, R. 50,00<i ’ 58,000- — —
Laune.

Muckross, IL 75,000’ 68,000’ —
Laune.

Adare, R. Maigue. 77,600 - 228,000 137,080 Placed In rearing 
ponds,

Yearlings from 
Innishannon.Castlerea, R.Suek. - 1,500

Costello R., Co. — — 270,000 320,000 —
Gal wav. 70,000’ G4.000’Screobo IL, Co. 356,000- 265,500* - - —
Galway.

Inver R., Co. Gal- - («) - '.35,000 - (a) “A few.”
way.

Kylemore, IL 60.000 130,000 - 2,500 - -
Dawros.

(5) From theBallysodare, R. 130,000 30,000 30,000 (.6) 30,000 (5) • —
Unshin.

6,000 2,500
V eser. '

Kilronan, IL — — — 1
Shannon.

L a r o e n, IL — 400 — — —
Drowes.

Belleck, R. Erne, 508.000' 124,000’ - - -

Glenties, R. 220,000 173,030 — - —
Owenea.

6'1,000Dunglow, Go. — — — £
DonegaL

Glenveagh, R. 188,000 — — — —
Owencarrow.

Newtownstewart, 240,000’ 240,000= — —
R. Foyle.

Kilrea, R. Bann, 395,000’ 468,000’ - - -
Lough Neagh, R. - - - - 60,000 75,000 (e) 20,000 "Loch-

Bann. levens."
Blackcastle, R. 382,000’ 1,345,000* — — — —

Boyne. —— ----- —----- — — — • ---- —

Totals, . 4,093,600 4,632,500 103,600 30,000 312,600 579,000 361.000 273,080

and indeed often cannot, go into the smaller tributaries unless 
there are floods, and in consequence stay in the main rivers, 
where they are fairly safe from poachers. Thus more fish 
probably survive to spawn—however the fruits of their in
dustry may be nullified by quarrels among the lords of too ad
jacent menages—and more slats get back to the sea in con
sistently dry than in moderately wet seasons, when high and
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low states of water alternate in the tributaries. Ova and 
alevins are also exempt from the dangers which beset them in 
mountain streams, where sudden floods may be as harmful as 
frost and drought.

On the other hand, in dry winters a number of streams 
which, however dangerous to the parents, are excellently 
suited to the requirements of fry, remain unstocked ; and the 
fry are hatched in places which may not provide a sufficiency 
of food for all. In their movements in search of richer ground 
they may have to traverse zones of greater danger than exists 
in the streams.

Consideration of this subject may perhaps be commended to 
those who, with a view to the preservation of spawners, advo
cate the grating of all streams in which fish may be exposed 
to serious risk of poaching. No doubt such precaution would 
in some instances permit of reduction in the cost of watching; 
but, leaving aside the question of damage to lands by floods 
caused by the gratings, and the possible necessity of augment
ing the staff of bailiffs to cope with a concentration of fish and 
poachers, it is not unlikely that the increased safety of the 
parents would be more than counterbalanced by starvation of 
the fry. I am speaking, it will be understood, of the proposi
tion to merely close the tributaries to ascending fish. To close 
streams which are dangerous to spawners while providing by 
artificial propagation for their stocking with fry is a scheme 
which appears likely to give quite different results.

The returns furnished by Clerks of Boards of Conservators 
in regard to spawning are given below. On the whole they 
appear to be favourable, as indeed they almost invariably are.

It is to be feared that considerable destruction of ova was 
caused by the drying of the spawning beds at Killaloe in Feb
ruary. The Shannon, owing to the largely artificial nature of 
its present course, seems by no means adequately provided, in 
regard to its size, with spawning and fry grounds, and any 
serious drought on the limited reproductive areas may have a 
deplorable result on the future stock.

In this connection it may be noted that there are in this 
country a great number of streams which appear to be admir
ably suited to the requirements of salmon fry, but which are 
never stocked because the parent fish cither cannot or do not 
reach them, though the smolts would have no difficulty in 
descending. The Department have under consideration the 
stocking of several such streams experimentally, and if the fry 
appear to do well the scheme may be carried out on a larger 
scale. That the fry will return as peal to their nursery is not 
to be expected, but somewhere or other from river or open sea 
a percentage of them should be brought to table. Naturally 
the proposed stocking would not be at the expense of streams 
where the parents would have a reasonable chance of spawning 
or their progeny of thriving.
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Beyond the general remarks as to condition of rivers the 
hatchery returns for 1901-1905 demand little individual atten
tion. .Lady Margaret Charteris’ hatchery at Cahir on the Suir 
appears for the first time upon the list, though started in the 
previous season. Mr. Rochford reports that it is intended to 
expand hatching operations there in future years, and to make 
arrangements for dealing more effectively with local stock in 
order to avoid the necessity of importation. The low output 
of Inistioge was due especially to scarcity of males. Arrange
ments were made to procure milt from elsewhere, but before 
this could be effected it became necessary to release the hen 
fish to take their chance of finding a mate in the river. The 
hatchcry at Innishannon was used only for trout of various 
kinds. At Skibbereen, where the small hatchery has hitherto 
alw’ays been stocked with German salmon ova, the proprietors 
have for the present suspended the enterprise. Waterville 
was again idle, and, owing, among other considerations, to the 
high temperature of the supply stream, this cannot be alto
gether matter for regret. At Killorglin unusual difficulty was 
encountered in the capture of spawners, and it is proposed to 
attempt to remedy this by installing a trap on the Cottoner’s 
river opposite the hatchery.

The Killarney hatchery used this season was erected to Mr. 
Oliver’s designs under an agreement between the Earl of Ken
mare and the Department. It is situate in the demesne on the 
Deenagh River, about half a mile above its entry into Lough 
Leane. The water is taken from the river by means of a weir 
under the bridge on the Killorglin road, and is led to an old 
mill-race from which the original supply was long since 
diverted. The upper part of the race is dammed to form a 
high-level settling pond, and the succeeding portion is filled 
in with stones, &c., and finished on the top so as to serve as a 
platform for the hatching boxes, which are supplied by a 
wooden shoot and taps similar to those in use at Lismore (see 
Report for 1902-3, Pt. IL, Appendix, No. XI.). The platform 
is perforated by large drain pipes through which as much water 
as may be required passes from a sluice in the settling pond to 
the lower part of the race. This is divided by gratings into a 
number of holding ponds for spawners, and just above the point 
where the race discharges into the Deenagh a sluice below the 
lowest grating serves to maintain the necessary depth of water. 
An iron grid across the river prevents the upward passage of 
spawners and renders their capture easy, transport to the 
holding ponds being a matter of a few yards. There is accom
modation in the hatching boxes for 500,000 ova, and the small 
output for 1904-5 is due to delay in completion of the works. 
There is a good deal of spawning ground in the Deenagh, and 
it is proposed to allow’ a reasonable head of fish to spawn there 
naturally, and to impound for hatching purposes only those 
that may bo considered in excess of the natural capacity of the 
river.

Krom the Adare hatchery the fry have been turned into 
ponds, and Mr. Ballingal is seekiiw to rear them by the 
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method which he has adopted with great success in the case 
of trout. So far, however, the fry have not done very well— 
an experience which I believe is general with those who at
tempt to raise salmon fry in ponds. ft is on this account that, 
whenever privileged to advise in regard to salmon culture, I 
always recommend that the fry should bo transferred, with all 
due precautions of carriage and attention to temperature, to 
suitable natural fry grounds as soon as, or even a little before, 
they are in need of food. If at Adare, where nothing in the 
way of experience and care is lacking, absolute success is found 
hard to command, complete failure may be expected to attend 
the efforts of the novice.

From Inver (County Galway) it is reported that a few salmon 
fry were turned into the river in the 1904-5 season, and some 
34,000 ova were sent to the Thames. Similar consignments 
appear to have been made in previous seasons. Past year I 
had the pleasure of assisting at an inquiry at which it was 
generally alleged that the Connemara salmon fisheries were 
in danger of serious depletion by the operations of the trammel 
fishermen on the coast. It is therefore pleasing to learn that 
the rivers still appear to produce salmon ova in excess of local 
requirements.

AtLareen, Mr. Singleton experimented on a small scale with 
boxes of much the same character as the Sandfort floating 
redds ” (see Report for 1901, Pt. II., Appendix, No. XIV.), 
but provided with a hole at the up-stream end. One was 
swamped by a storm, the other just before hatching time was 
moored immediately below an artificial bank of gravel designed 
to resemble a natural redd. The idea was that the alevins 
would resort to this bank as soon as they thought fit after 
hatching, and would then be under the conditions most suit
able for their welfare. While not differing in other respects 
from the intended use of ” floating redds,” Mr. Singleton’s 
device suggests the possibility of adapting to the requirements 
of liberated fry cuts and races which are satisfactory as re
gards supply and control of water, but in which an account of 
the nature of the bottom it would not be desirable to enlarge 
the fry. Since, however, in the economical use of floating 
redds fry are crowded therein to the utmost extent compatible 
with safety, it must be remembered that the artificial creation 
of a small extent of fry-ground would be of no ultimate advan
tage except in the immediate neighbourhood of large tracts of 
natural ground to which the fry could pass as their needs of 
expansion might dictate.

It was not attempted to stock the Glenveagh hatchery in 
1904-5, and at Newtownbarry no spawners could be procured, 
as no fish took the small stream where they have generally 
been collected. I referred in my last report to experiments 
in progress for the capture of spawners in the main river at 
Newtownbarry in connection with the proposed enlargement 
of the existing hatchery to a much greater capacity. It was
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considered undesirable to construct an actual weir on account 
of the expense and of the possible damage by flooding to valu
able land. The device adopted consisted of a wood and iron 
crib at one side of the river, and a leader of strong netting run 
diagonally across towards the opposite side. The result ap
peared to indicate that without much more attention than was 
likely to be bestowed in this instance upon the manipulation 
of the net, according to the condition of the river, success 
was not to be expected , and the project was accordingly aban
doned.

The Department have agreed with Mr. J. M. Roche and 
other gentlemen interested in the angling on the Barrow to 
erect a hatchery at Carlow with a capacity for 500,000 ova. 
It is intended to place the hatchery and holding ponds on 
the Burren tributary at the outskirts of the town, and to pro
cure spawners below the mill-weirs.

Under agreement with Lord Sligo a hatchery on the Erriff, 
which enters the Great Killary at Aasleagh, near Leenane, is 
in process of construction.

The agreement between Mr. FitzIIerbert and the Depart
ment, under which the annual stocking of the Boyne has 
averaged about a million fry, has lapsed, but will, it is hoped, 
be renewed before next hatching season.

At Lough Dan the two-year-old “ Loch-Levens ” which 
had been retained in the ponds for stock purposes failed to 
mature, and in consequence no crossing with the native race 
could be accomplished, but some. 12,000 fry were reared from 
imported ova.

During last winter (1904-5) a bog slide on a tributary of 
the Suck, above Castlerea, resulted in the extermination of fish 
throughout a considerable part of that river. On application 
for assistance in re-stocking, the Department made a grant 
towards the turning down of 1,000 brown trout yearlings, and 
a further number of 500 was provided out of local resources.

The thanks of the Department, as well as of local anglers, 
are due to Dr. F. G. O’Donohoe for kindly supervising the 
enlargement of the fish, which was accomplished without loss.

An association has been formed for the improvement of the 
trout fishing of Lough Sheelin, on the head waters of the 
Inny. The proposals include the establishment of a small 
hatchery for the introduction of fresh blood, but since there 
seems to have been no sort of protection of spawning fish for 
about fifteen years, at least as much good is likely to result 
from the appointment of competent bailiffs.

The County Council of Kerry have urged upon the Depart
ment the necessity of starting artificial propagation of salmon 
on the Cashen or Fcale river. There are no local facilities for 
the establishment of a large hatchery, but operations on a 
modest scale arc in contemplation.
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ii.—OBSERVATIONS ON THE SPAWNING- SEASON OF 
THE RAINBOW TROUT.*

A Paper written for the International Fishery Congress, 
Vienna,1905,

by
C. Arens, Fishculturist, 

Cleysingen bei Ellrich a. Harz, Germany.
Experience with regard to the spawning season of the rain

bow trout differs widely in different localities—hence the 
contradictory opinions held on the subject. The latter may 
be summarised as follows : —

One party claims that the spawning season is gradually 
becoming earlier and approximating itself to that of the brown 
trout. The other refuses to admit this, and maintains that 
the spawning season depends on the varying water-tempera
ture of the winter months, in that low temperature retards, 
and high advances it, and that to this cause are due the local 
variations and the apparent earlier incidence of the season in 
the series of mild winters during the past decade.

My experience in breeding rainbow trout, extending now 
over more than twenty years, inclines me to the latter opinion, 
for the reasons which follow.

In the first place we must regard as an entirely separate 
consideration the fact that young two- and three-year-old rain
bows, under equal conditions, regularly spawn very much 
later than older fish of from four years upwards, from which 
age the spawning season remains constant.

This very fact necessarily misleads inexperienced fish- 
breeders into the belief that the spawning season is becoming 
earlier, as they see the fish evidently spawning earlier each 
year. The cause is not, however, a possible advancement of 
the spawning season, but simply the increasing age of the fish ; 
no breeder of rainbow trout, therefore, is in a position to 
form an opinion on the question at issue until his fifth year 
in the business. Among the defenders of the theory that the 
spawning season is gradually becoming earlier we find quite a 
number of young breeders, who have as yet, for the reasons 
mentioned, no right to form an opinion.

My establishment is fed by the Zorge, a stream from the 
Harz Mountains, whose source is so far off that its tempera
ture fluctuates with that of the air, and it carries, not spring
water, but river-water of variable temperature. Con
sequently, in my long experience I have had opportunities of 
judging the influence of the different variations of the water
temperature on the date of commencement of the spawning 
season ; and I am decidedly of opinion that cold perceptibly 
delays the latter, while warmth advances it. The retarding

* Translation by C. Gheen, B.A.
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influence of cold affects not only the date of commencement 
of spawning, but in great measure also the continued ripening 
of the ova during the spawning season. In cold weather it 
is sufficient to examine the stock for ripe spawners every ten 
to fourteen days, during great cold once in three weeks; in 
warm weather it must be done every week, even twice a week, 
to avoid the risk of finding partly spawned fish. It has hap
pened with me that, after warm weather in late autumn, the 
spawning began as early as January, but was suspended for 
over a month upon the sudden occurrence of long-continued 
cold with heavy formation of ice. The apprehension that the 
fish might continue spawning under the ice proved groundless; 
after the thaw no spent fish were found, not even many ripe 
fish. The spawning function, the ripening of the ova, was 
thus procrastinated for over a month through the cold weather 
occurring during the spawning season. The effect on the date 
of commencement of the spawning season is similar. If the 
latter part of autumn is cold, it is postponed to February, or 
even March, and vice versa. On these grounds it is not to 
be wondered at that in establishments in mountain districts 
the rainbow trout spawns late as a rule, often not till May, 
and, conversely, that where spring water of high winter tem
perature is used it generally spawns early, usually in Decem
ber, as is actually the case.

Further, considered from a general biological point of view 
it is most unlikely that the rainbow trout is approximating its 
spawning season to that of the brown trout. It is a spring 
spawner, and distinguished as such by the fact that its eggs 
require a much smaller accumulated temperature for their 
development, and that the period of absorption of the yolk is 
much shorter than in the case of winter spawners. While the 
winter spawners, one and all—even those imported from 
America, require an accumulated temperature of 550 C. day- 
degrees*  (990° F.) for the development of their eggs, the 
amount is utterly different in the case of the various species of 
salmonidac which spawn in spring, and is smaller the later they 

^be case ^be ra,inbow trout it amounts to 400° C.

* Some readers may not be familiar with this expression. A “ day- 
degree” means a degree above freezing point (0° C., 32° F.) persisting 
for twenty-four hours. suppose the mean temperature for one
day to be 10° C. (50° F.), then 10° Centigrade or 183 Fahrenheit of 
“ accummulated temperature” will have been registered. Suppose the same 
mean temperature to continue for a week, the accummulated tempera
ture will amount to 70° C., or 126° F.—C.G.

(720 F.), and, moreover, the period of absorption of the 
yolk is about half as long as in the brown trout.

Now when it is seen with what universal solicitude Nature 
provides that the adolescence of the fry of salmonidae shall 
so proceed that they are not ready to feed until all life has 
waked from its winter sleep, it is most unlikely that a trout 
whose offspring mature so quickly as those of the rainbow 
should have so early a spawning season that the fry would be 
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ready to feed while winter still prevails—as must necessarily 
happen if they spawn in November-December with the brown 
trout.

ln my native place in the Harz, the brown trout of the 
higher ranges spawn as early as September-October, since the 
water temperature in those regions of long winter stands at 
freezing point for more than a quarter of the year, and the 
development of the eggs must of necessity begin early, in order 
that their time of incubation may not be prolonged until well 
into the spring. In the waters at the foot of the Harz, which 
even in the winter have a temperature up to +G° 0. (43° F.), 
the brown trout do not spawn until November-December. 
Not far from the Harz there are two considerable streams, fed 
by springs, of such volume that quite close to their source 
they supply power to large factories, and of an equal winter 
temperature between + 7’5° and 10° C. (45° — 50° F.). In 
these waters the trout do not spawn till January-February; 
otherwise, the fry would be ready to feed too soon. It is evi
dent that Nature carefully fixes the general period of the first 
search for food by the trout fry in April-May, and that to 
this end the fry of spring spawners requires a much lower 
accumulated temperature for its maturation than that of the 
winter spawners, since the former spawn later, and their fry 
must, nevertheless, be ready to feed in April-May. Nature 
would be quite unnatural were it, by advancing the spawning 
season of the rainbow trout, to render this co-ordination of 
events illusory.

The rainbow trout is a fish native to water of some depth, 
not spring-water, and, accordingly, of variable temperature. 
On that account it is natural that its spawning season, as con- 
tiasted with that of winter spawners, should be related to the 
temperature of the water, in that warmth advances and cold 
letards it. A rise of temperature during the winter awakes 
in the fish a sense of the approach of spring, and the con
sequent necessity of depositing its eggs as soon as possible; a 
ow emperature, on the other hand, the cold of winter, sup

presses the thoughts of spring and the spawning instinct. If
e lainbow trout is kept in spring-water the high winter tem- 

peiatuie pioduces a false impression in regard to the season, 
an eiror pardonable in a fish which is native not to uniformly 
warm spring-water but to river-water of variable temperature.

It is possible that my deductions, though based upon the 
cxpeiience and often-confirmed observations of many years, 
paay seem the speculations of an empiricist judging by 
mstmet without the support of proof. With a desire to 
avoid this, I have compiled a table to show the date of 
commencement of the spawning season of the rainbow trout, 
with the an- emperature prevailing in the months of Novem- 

and January preceding, for a number of years. 
This will fuithei stiengthen my argument, and place it to a 
certain degree upon a scientific footing
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The table begins with the year 1891,.since in the preceding 
ten years of work (1880-1890) at one time a paucity of material, 
at another the youth of the fish, with the correlated lateness 
of their spawning season mentioned above, tended to give false 
impressions. The air-temperatures*  have been extracted from 
the records of the Nord hausen Meteorological Observatory, 
conducted by Herr Oberlehrer Dr. Stern. Nordhausen, it 
is true, lies at a distance of twelve kilometres from Cleysingen, 
but it is similarly situated on the Zorge at the foot of the Harz, 
so that the air-temperature, if not the same as that of Cley
singen, is at any rate comparable thereto. In examining the 
table it should, further, be observed that the dates given for 
the opening of the spawning season are those on which the 
stripping of the eggs began in my establishment; sundry iso
lated ripe individuals are not noticed, as the stripping is never 
begun until a considerable number of trout are ripe together; 
moreover, this stripping has sometimes, from causes external 
to the fish (lack of time, unsuitable weather) been delayed 
some eight or ten days, so that the postponement of the spawn
ing season for about a week should be neglected in drawing 
deductions.

* Published originally in degs. Reaumur Converted for the benefit 
of Irish readers.—C.G.

A glance at the table shows that no progressive advance
ment of the spawning season has taken place. Even 
though, in the mild winters of the last eight years, the 
spawning seasons have begun on earlier dates, nevertheless 
they are grouped together in January; besides which, such 
early dates occurred in previous years (1892 and 1896) and, 
on the other hand, very late dates, as in 1891, 1893, 1897, and 
1900, in no regular order. Now those retardations are con
nected with low temperatures in the preceding winters so 
clearly as to afford cogent proof of my hypothesis. If the 
relation of the spawning season to the mean temperature 
is not in every case apparent, it must be remembered 
that the course of the temperature changes within each 
month has a great deal to say to the matter. The mean 
may be influenced by a few exceptionally cold or warm 
days, or the high or low temperature may have been uniformly 
close to the mean throughout the month (e.g., 1903); the wide 
variations from the mean may have occurred long previous to 
the spawning season or shortly before its commencement, in 
both of which cases it may have had no great effect, e.g., 1900, 
when November had a high mean temperature, but the excep
tionally cold December must be regarded as having determined 
the postponement of the spawning season to the 15th Feb
ruary, and 1901, when the very” low temperature late in 
January lowered the mean, but had no corresponding influence 
on the spawning season, which was practically on the point 
of beginning, owing to the warmth of the preceding November 
and December. In any case, all spawning seasons remarkable 
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for their wanton variation from the mean are so plainly charac
terised by corresponding persistent and uniformly distributed 
divergences in the temperature conditions (whether above or 
below the mean) that the table sufficiently supports my 
argument.

Table.

Commencement of the Spawning Season of Rainbow Trout at 
Cleysingen bei Ellrich.

Year. Spawning began.
♦

Air-temperature of preceding Months.

November. i December. January. Mean.

°O. °F. °- °F. ‘C. ‘F. c°- °F.

1891, . 18 March, 4-3'20 37-8 -7-01 191 -504 22'9 -2 95 26-7
1892, . 5 February, 4-2’48 365 , -al 366 -2’07 28 3 4 0 98 53-8

1893, . 1 March, . 4-2'35 36-2 -146 29-4 — 9'47 14-9 — 2'86 26'8

1894, . • 24 February, 4-2-56 36’6 4-0'38 33’8 —2 25 27'9 4-0’23 32-4

1895, . 23 4*5’80 42-3 40-76 33'4 —575 224 4-0'40 327

1896, . . 1 23 January, 4-5’33 416 -0-49 311 -0 73 307 -1-1-36 345

1897, . 3 March, . 4-1V8 33-9 -0 74 307 -4 60 237 -143 294

1898, . . I 1 February, 4-3-08 37'5 4-1-76 35’2 4-2 65 36’8 4-2’50 36'5

1899, . . i 24 January, -f-4*83 407 4-464 404 4-2-65 36 8 4 401 393

1900, . . 1 15 February, 4-8'45 47-2 — 4’36 24'2 41’15 341 4-1’75 35-2

1901, . 25 January, 4-603 42-9 4-3 89 390 -772 181 4-074 33-3

1902, . 23 „ 4-3’70 387 4-0'76 334 4-390 390 4-279 37-0

1903, . 31 4-1-20 34'2 -364 25’4 4-040 32’7 -0’68 30'8
1904, . 12 4-5’95 42-7 -1-11 300 -2-10 28’2 4-091 33’6
1905, . 19 4-4’45 400 4-3-39 38-1 -250 27’5 4-1-78 352

[ 314 ]



VI1. ’04, 14

iii.— BE COBB OE SALMON MARKING EXPERIMENTS
IN IRELAND,

1902-1905.

BY

A. B. E. Hillas, B.A.
Bull particulars of the methods employed for marking 

salmon are set forth in the previous Report* on this subject.
Hollowing the arrangements therein the recaptures of 

marked fish at Lismore are dealt with separately.
As in previous years, the experiment was carried out under 

the superintendence of Mr. Godfrey. Prior to marking, the 
fish were impounded in the holding ponds for varying periods, 
and after stripping were marked and released.

Unfortunately, it was not found practicable to have the fish 
weighed at the time of marking, though the lengths were 
accurately taken ; it is probable that in many cases the weights 
were underestimated.

Where marking has taken place every endeavour is made to 
advertise the fact, and notices (see No. 1 opposite) are posted 
up and distributed by the gentlemen who are kind enough to 
undertake the marking of fish.

A short notice (see No. 2 opposite) is now issued to Boards 
of Conservators for attachment to salmon rod and net licences. 
This, apparently, has brought the matter to the attention of a 
large number of fishermen, and the demand for labels has 
increased. The principal fish buyers and their agents through
out the country have been circularised, and they have promised 
to have fish carefully examined for labels. It is probable, 
however, that some marked fish still escape notice when taken, 
or, from one cause or another, are not reported to the Depart
ment.

Summary of Labels of different Patterns Recovered, 
1898-1905.

{Exclusive of those used at Lismore.)
Number of fish marked with plain silver label, .... 1,246

Number recaptured before leaving the river, .... 6
Number recaptured on return from the sea, .... 13

Number of fish marked with oxidised single plate label, . . 501
Number recaptured before leaving the river, .... 3
Number recaptured on return from the sea, . ... 10

Number of fish marked with oxidised double plate label, . . 2,448
Number recaptured before leaving the river, .... II
Number recaptured on return from the sea, or at sea, . . 33

* E. W. Tj. Holt, Ann. Hep. Fish., Ireland, 1901, Pt. IL, App.t 
XIII., pp. 165-196 [1903].
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[No. 1.

Department of Agriculture and Technical Instruction 
for Ireland.

SALMON FISHERIES
During the winter a large number of Salmon are marked, on behalf of 

the Fisheries Branch of the Department of Agriculture and Technical 
Instruction for Ireland, with a label attached to the base of the back fin.

A REWARD OF TWO SHILLINGS AND SIXPENCE 
is offered for the return of each label, provided that the label is accom
panied by particulars of the place and date of capture, the weight, and 
the length (from snout to fork of tail) of the fish from which the label 
was taken, and provided also that the fish was caught by lawful means.

The label and particulars should be forwarded to
THE SCIENTIFIC ADVISER,

(Fisheries Branch'),
Department of Agriculture and Technical Instruction 

for Ireland,
3, Kildare Place, Dublin.

By Order of the Department,
M. P. DOWLING,

fisheries Branch.

[No. 2.
SALMON FISHERIES.

NOTICE TO ANGLERS AND FISHERMEN.

A LARGE NUMBER OF SALMON 
ARE ANNUALLY MARKED Oil behalf 
of the Fisheries Branch of the 
Department of Agriculture and 
Technical Instruction, with a 
VIEW TO THE STUDY OF THE SUB
SEQUENT MOVEMENTS OF THE FISH.

The labels are of oxidised 
silver, and are attached to the 
base of the back fin, and would 
hardly be noticed unless the hand 
is run along the fin.

A REWARD OF TWO SHILLINGS 
and Sixpence is offered by the 
Department for the return of 
each label, provided that the 
label is accompanied by particu
lars of the place and date of cap
ture, the weight and length of 
fish from snout to fork of tail, 
and provided that the fish was 
caught by lawful means.

When a label is found on a 
kelt or unseasonable fish, it is 
requested that the letter and 

number on the label be read, and 
the fish immediately returned to 

i the river without the label being 
removed.

All communications and re- 
! turned labels should be addressed 

to the Scientific Ad viser, Fisheries 
Branch, Department of Agricul
ture and Technical Instruction, 
Dublin.

Issue of Labels.—The De
partment are prepared to issue 
to responsible persons, who are 
willing to mark fish, a supply of 
labels and the necessary appli
ances. Fnil particulars can be 

I obtained on application to the 
Scientific Adviser.

By Order of the Department, 
M. P. DOWLING, 

Fisheries Branch, 
Department of Agriculture and 

Technical Instruction for 
Ireland, Dublin.
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SUMMARY OF NUMBERS OF FISH MARKED,
1902-5.

1902-3.

* Sex of one fish not determined.

1

River. Date of Marking.
Total
No. 

Marked.

Number of

Mairs. Fsmalos

Ballysodarc—Mr. J. W. Scott, 7:1: ’03, 15 33

Bandon — Mr. F. Stunning, .. 16 : 2: ’03 to 15: 3: ’03, 24 2 22

Bann—Mr. T. M‘Dermott, .. 6:12 : ’02 to 29 : 1 : ’03, 133 27 106

Blackwater (Lismore)—Mr. J. 
Penrose, per Mr. J. E. 
Godfrey.

15 : 11 : ’02 to 12:1: ’03, 355 lol 204

Bush—Mr. R. M. Douglas, .. 21 : 1 :’03 to 19 : 3 :’03, 20 6 14

Caragh Lake—Mr. J. Moriarty, 20 : 1 : ’03 to 20 : 2: ’03, « 21 24

Erne—Mr. J Swan, 16 : 12 : ’02 to 17 : 1: ’03, *64 17 + 46+

Foyle—Mr. T. M‘Dermott, .. 5 : 12 : ’02 to 10 : 1 : ’03, 136 66 70

Laune—Messrs. R. Power, B.
St. A. Jenner, and Col. G.
Nash.

9 : 12 : ’02 to 14 : 3 : ’03, 81 29 52

Nore—Major E. C. Hamilton, 10: 12: ’02 to 4 : 2 : ’03, 34 18 16

Owenea—Mr. J. A. Pomeroy, 
per Mr. H. Wilson.

29: 12:’02, 36 9 27

Slaney—Mr. R. W. Hall-Dare, 
per Mr. J. Sim.

27 : 2 : ’03 to 2 : 4 : ’03, 44 11 33

Suit—Mr. William Rochfort, 
and Lord Donoughmore, 
per Mr. J. Gearon.

4 : 2 : ’03 to 16:4: ’03, 40 11 29

Total, 1,060 383+ 676+

r 317 ]



VII. ’04, 17

1903-4.

* Sex not determined. f Sex of one fish doubtful,
r 318 ]

River. Date of Marking.
Total

. No.
Marked

Number of

Males. Females.

Ballysodare—Mr. J. W. Scott, 5:1: ’04, 50 21 29

Bandon—Mr. B. H. 8. Stephen
son.

15:2: ’0-1 to 20 : 2 : ’04, 9 1 8

Bann—Mr. T. M'Dermott, 16 : 12 : ’03 to 25 : 1 : ’04, 111 41 70

Blackwater (Lismore)—Mr. J. 
Penrose, per Mr. J. E. 
Godfrey.

24 : ll : ’03 to 6:2 :’04, 214 87 127

Burrishoole—Mr. H. M. Anke- 
tell-Jones.

22-24 : 3 : ’04, *4 ? ?

Bush—Messrs. R. M. Douglas 
and S. Doherty.

5:2: ’04 to 13:5 : ’04, 45 16 29

Caragh Lake—Messrs. F. J.
Chute and J. Moriarty.

18:1: ’04 to 5:4: ’04, 45 19 20

Corrib—Messrs. Lyden and Sons, 1 : 2 : ’04 to 9 ; 4 : ’04. 16 7 9

Erne—Mr. J. Swan, 9: 12: ’03 to 16 : 1 : ’04, 138 12 126

Fergus—ilr. H. M'Donough, 2:2: ’04, 1 — 1

Foyle—Mr. T. M'Dennott, .. 4 : 12 : ’03 to 28 : 1 : ’04, 150 46 104

Inver—Mr. J. Mason, 7-24 : 12 : ’03, 41 19 22

KiUarney, Lower Lake, Rivers 
flowing into—Messrs. J. 
Scully and F. Meehan.

17 : 12: ’03 to 14: 1: ’04, 55 25 30

Laune—Mr. R. Power and Col. 
G. Nash.

14 : 12 : ’03 to 7:4: ’04, 33f 14 + 18 +

Moy—Mr. G. Shannon, 23 : 3 : ’04 to 18 : 4 : ’04, 19 1 18

Nore—Major E. C. Hamilton, 30: 11 : ’03 to 9:1: ’04, 91 41 50

Owenea—Mr. J. A. Pomeroy, 
per Mr. H. Wilson.

23-24 : 12 : ’03, 67 33 34

Slaney—Mr. D. R. Pack-Beres
ford and Mr. R. W. Hall- 
Dare, per Mr. J. Sim.

27 : 2: ’04 to 16 : 4 : ’04, 22 1 21

Suir—Mr. W. Rochfort and 
Lord Donoughmore, per 
Mr. J. Gearon.

5 : 2 : ’04 to 9:4: ’04,

i

43 15 28

1
Total, • . . j

______________________  1

1,154 399 + 750 +
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1904-5

Biver. Onto of Marking.
Total
No. 

Marked.

Number of

Malos. Females.

Bann—Mr. T. M‘Derinott, 19-28:1:’05, 153 66 87

Blackwater (Lismore)—Mr. J. 7 : 11 : ’04 to 28: 1 : ’05, 461 188 273
Penrose, per Mr. J. E.
Godfrey.

Blackwater (Meath)—Mr. R. S. 12: 2:'05, 1 1
Radcliffe.

Bush—Rev. William Ford- 21:1: ’05 to 24 : 4 : ’05, 48 18 30
Hutchinson, Messrs. S. 
Doherty, and P. Tumulty.

Caragh Lake—Messrs. F. J.
Chute and J. Moriarty.

30 : 1 : ’05 to 4 : 4 : ’05, 72 26 46

Carrowmoro Lake—Mr. Petrie, 24 : 4 : ’05 to 6:5: ’05, 6 1 1 5
per Mr. P. Sheridan.

Corrib—Mr. M. Lyden, 1:2: ’05 to 6:3: ’05, 15 7 8

Drumcliffc—Mr. Win. C. Fair, 7:3: ’05. 1 — 1

Erne—Mr. J. Swan, 16 : 12 : ’04 to 12 : 1 : '05, 36 12 24
Foyle—Mr. T. M‘Dormott, . . 19:11: ’04 to 24 : 1 : ’05, ♦100 18+ 79+
Furnace Lake—Mr. H. M. 22 : 3 : ’05 to 14 : 4 : ’05, flO ? ?

Anketcll-Jones.

Invormore,—Mr. J. Mason, .. 6-15: 12:’04, 9 4 5

Killarney, Lower Lake and 
Rivers flowing into same—

9 : 1 : ‘05 to 4 : 4 : ’05, 31 9 22

Lt.-Col. J. O’B. Drury and 
Mi’. F. Meehan.

Laune—Col. G. Nash, Messrs. 20 : 12 : ’04 to 30:3: ’05, 28 7 21
R. Power and B. St. A.
Jenner. -

Moy—Mr. R. L. Petrie, 27 : 3 : ’05 to 12 : 4 : ’05, f2 9 ?
Nore—Major E. C. Hamilton, 13 : 12 : ’04 to 28:1: ’05, 26 12 14
Owenea—Air. J. A. Pomeroy, 

per Mi-. H. Wilson.
22 : 12 : ’04, 51 18 33

Roe and tributaries—Mr. J. 
Stevenson.

12 : 1 : ’05 to 28:3: ’05, 5 4 1
Slaney—Messrs. D. R. Pack- 1 : 3 : ’05 to 20 : 4 : ’05, 30 11 19

Beresford, E. W. Bagnall 
and R. W. Hall-Dare, per 
Mr. J. Sim.

Suir—Mr. W. Rochfort and 1 : 2 : ’05 to 28 : 3 : ’05, 29 15 14
Lord Donoughmore, per
Air. J. G-earon.

t Total, 1,114 417+ 682+

Grand Total, 1902—1905, 3,328 1199+ 2108 -f-

* Includes two released before particulars were noted, and one not sexed.
t Sex not determined.
t Particulars of the marking of some fifteen fish in Caragh Lake and the River 

De^ were received after this paper had gone to press, and are not included.
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RETURN OF CAPTURES OF MARKED SALMON.

T A B L E I.

The Fish entered in this Return were marked after being stripped 
at Hatcheries, or as Slats taken after natural spawning.

For convenience of reference, the entries are made in numerical order of labels.

No. of 
Mark. Weight. Length Condition. Sex. Date.

I
Locality, Ac.

1
Lbs. oz. Ft. In. 1

5138 A 5 0 2 2 Spent, : Male, . 6 March, 1903, R. Bush. Cutts.

18 0 2 11 Clean, 4 August, 1905, R. Bann. Coleraine, Foyle
and Bann Co.’s not.

6741A 4 0 1 11 Stripped, Female, 24th Dec., 1901, R. Erne. Cliff.

13 0 2 8| Clean, . 22nd May, 1903, „ Ballyshannon.

42D 5 0 2 2* Stripped. Female, 24th Dec., 1901, R. Erne. Cliff.

14 0 2 104 Clean, 28th April, 1903, „ Ballyshannon.

44D 5 0 2 1 Stripped, Female, 24th Dec., 1901, R. Erne. Cliff.

1 12 0 2 9 Clean, . 5th May, 1903, ,, Ballyshannon.

804D 4 0 2 2 Stripped, Female, 17th Dec., 1903, Lower Lake, Killarney.

11 0 2 7 Clean, . 8th Feb., 1905, ,, Marraha. Be-
low Killorglin Bridge.

808D 3 8 2 2 Stripped, Female, 17th Dec., 1903, R. Flesk.

13 0 2 8 Clean, 14 th Feb , 1905, R. Laune. Marraha, Below
Killorglin Bridge.

1248D 5 0 2 1 Stripped, Female, 18th Jan., 1902, R. Foyle. Sion Mills.

18 0 2 11 Clean, 16th June, 1903, „ 3 miles above
Derry.

1258D 9 8 2 5 Stripped, Female. 21st Jan., 1962, Lower Lake. Killarney. Libe-
rated 24th January, 1902.

16 0 3 0 Clean, . 5th May, 1903, R, Laune. Marraha. Be-

1
low Killorglin Bridge. j

* Length of fish doubtful, it was either 24 or 26 inches, 
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Table I.

No. of 
Mark. Weight. Length. Condition, j Sex. Date. Locality, Ac.

Lbs. oz.| Ft. In.

1G50D G 8 1 2 6 Spent, . Female, 11 th March, 1901, R. Suit. Neddins.

17 7 2 ii ; Clean, . 15th Feb.. 1905, R. Barrow. New Ross 
Bridge.

1754D 4 0 - 11 Spent, . | Female, 2nd March, 1905, R. Laune. Beaufort.

9 8 2 n Clean, . | 12th July, 1905, ,, Estuary of.

197GD 4 8
1

2 2 Stripped Female, 20th Dee., 1902, R. Foyle. Sion Mills.

10 0 2 G Clean, 5th August, 1903, 1 mile below 
Derry.

2123D 4 0 2 0 Stripped, Female, 17th Jan., 1903, R. Erne. Cliff.

7 0 2 3 Clean, 25th June, 1903, ,, Ballyshannon.

•2142D caG 0 2 3 Spent, . Female, 2nd Feb., 1903, Caragh Lake.

14 0 — Clean, 18th July, 1903, Castlomaine Hr. Cromane.

*2149D cal 8 2 1 Spent, . .Male, . 2nd Feb., 1903, Caragh Lake.

18 0 3 0 Clean, 8th April, 1904, » Gortnagaun.

2378D 4 0 2 1 Stripped,
•

Female, 18th Dec., 1902, R. Bann. Portna.

7 0 2 4 Clean, 26th Oct., 1903, R. Moyola. Castledawson 
Meir. (Marked a^ain
D3719).

2435D 6 0 2 4 Stripped, Female, 2nd Jan., 1903, R. Bann. Portna.
9 0 2 GA Clean, 13th Aug., 1903, ,, New Ferry, about

8 miles above Kilrea 
Hatchery.

2439D 5 0 2 2 Stripped, Female, 2nd Jan., 1903, R. Bann. Portna.

8 8 2 5| Clean, 15th Aug., 1903, ,. New Ferry, about
8 miles above Kilrea 
Hatchery.

2450JD 5 0 2 3 Stripped, Female, 2nd Jan., 1903, R. Bann. Portna.

10 0 2 (>•{ Clean, about 29th July, j 
1903.

,, New Ferry, about
8 miles above Kilrea 
Hatchery.

2504D 6 0 2 1 Stripped, Male, . 29th Dec., 1902, R. Owenea. Glenties.

10 8 2 4 Clean, 14th July, 1903, Inver Bay. St. John’s Point,

* Some <1 oubt exists a s to exact we
1

ight and length of fish at time of marking.
Y
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Table I.

No. of 
Mark. Weight. Length. Condition. Sex. Date. Locality, Ac.

Lbs. oz. Ft. In. 1

2522 D 9 0 * G Stripped, Female, 29th Dec, 1902, R. Owenea. Glenties.

14 8 2 10 Clean. 9th July, 1903, . ,, Estuary.

2760D 5 8 2 2 Stripped, Female, 19th Jan., 1903, R. Bann. Portnn.

10 8 2 7 Clean. . 25th Aug., 1903, ,, New Ferry.

2820D 5 0 2 1 Stripped, Female, 23rd Dec., 1903, R. Owenea. Glenties.

10 0 2 7 Clean, . 13th July, 1904, ,, Estuary.

2834D 17 0 3 0J Stripped, Female, 23rd Dec., 1903, R. Owenea. Glenties.

21 0 3 3 Full, . 5th Dec., 1904, . ,, Salmon trap on
tributaiy of. Marked again 
D5059 and liberated
22/12/04.

2985D 5 0 2 3 Slat, Female, 17th Feb., 1903, R. Bandon.

— Slat, 21st March, 1903, „ } mile above
place of original capture.

3OO7D 4 0 2 3 Stripped, Female, 13th Dec., 1903, Erne. dill.

5 12 Clean,? . 9th June, 1904, L. Erne. 8 miles above Bel- 
leok.

3057D 5 0 2 1 Slat(fairy 
well 

mended.)

Female, 14th March, 1903, R. Laune.

cal2 0 — About 21st Feb., 
1904.

R. Anascaul. Killed by an 
otter,

3090D 10 0 2 8 Slat, Male, 28th March, 1903, R. Slaney. Clohamon.

— Slat, 16th April, 1903,
5 miles above.
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T A B L E I.

No. of 
Mark. Weight. Leng' n Condition. Sex. Date. Locality, &c.

Lbs. oz Ft. In

3094D 1 I 0 2 (> Slat, Male, 23th March, 1903, R. Slaney. Clohamon.
27 0 3 7 ('lean.

(fresh run)
17th May, 1901, ,, Below Ennis-

corthy. Borrmount.

31G2D 4 0 2 0 Stripped, Female, 2nd Jan., 1904, . R. Erne. Cliff.

— Grilse, . End of June, 1901, Gola Island. 7 miles North 
East of

3187D 8 0 2 4 Stripped, Female, 13th Jan., 1904, R. Erne. Cliff.

9 8 2 6 Clean, 11th July, 1904, . ,, Channel of.

355GD 8 0 2 5 Stripped. Male, . IGth Dec., 1903, . R. Laune. Killorglin.

Slat, 5th Feb., 1904, . Pulta. Below 
Killorglin Bridge. J mile 
above point where captured.

356 ID 5 0 1 Stripped, Female, 29th Dec., 1903, R. Laune. Killorglin. 1

Slat, 3rd March, 1904, • » »•

*3G04D 4 0 2 1 Stripped, Female, 1st Jan., 1904, . R. Foyle. Sion Mills.

4103D 15 0 3 3 Slat, Female, 28th’March, 1905, R. Slaney. Young’s Bridge, 
Kildavin.

- Slat, 26th April, 1905, Fairly well mended.

4104D 12 0 2 1H Slat, Male, . 28th March, 1905, R. Slaney. Young’s Bridge, 
Kildavin.

Slat, 26th April, 1905, 9« >> H
Fairly well mended.

429GD 5 0 2 5 Stripped, Female, 22nd Dec., 1901, R. Owenea. Glenties.

11 0 o 8 Clean, .
1

7th July, 1905, . Estuary.

4300 D 3 8 i
1 10.1 Stripped. Female, 22nd Dec., 1901, R Owenea. Glenties.

—
1

7 0 '
i

2 01 Clean, 4th July, 1905, . Estuary.>»

* For details of reported capture sec p- 42
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1' A B L E I.

No. of 
Mark. Weight. Length Condition- Sex. Date.

1
Locality, &c.

(
Lbs. oz. Ft. In

4503D 8 0 2 3 i Stripped, , Female, 13th Dec., 1901, . R. Note. Arygal.

— — | Slat, i 9th March, 1905, R. Nore-Barrow. Nw Ross

4532D 17 U 3 1
l

Slat, Male, . 5th March, 1905, R. Slaney. Newlands.
_ — Slat, 1st April, 1905, . ,, „ Con-

dition improved.

5952D 7 8 2 7 Stripped, Female, 22nd Dec., 1904, R. Owcnca. Glentics.

12 0 2 10 Clean, . 28th June, 1905, ,, Estuary.

5058D 9 0 2 8 Stripped, Female, 22nd Dec., 1904, R. Uwenea. Glentics.

12 8 2 9| Clean, . 7th July, 1905. ,, Estuary.

5210D 10 0 2 9 j Stripped, Male, 9th Jan., 1905, R. Flesk.

10 8 2 9 Slat, 1st March 1905 . R. Laune. Mouth of.

5427D 2 0 1 7 Slat, Female, 21st Jan., 1905, . R. Bush. Ashtiee.

— Slat, 31 st Jan., 1905, . »> »

5528D G 8 2 4 Stripped, Male, 20th Jan., 1905, . , R. Bann. Portna.
7 0 1 Slat, 11th Feb., 1905, . ! ,, Near mouth of

Potash Burn, about 1| 
miles up Bann. Found 
dead.
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Section A.

Stripped Fish and Slats recaptured as Slats before 
reaching the Sea.

*55281)., Bann.- Male, marked 20th January, 1905, at 
Portna (Kilrea); 6 lbs. 8 oz.; 2 ft. 2 in.

Found dead at Potagh Burn, R. Bann 
(about 11 miles from the sea), on 11th 
February, 1905 ; 7 lbs.

I.
*3561 ])., Baine.- Female, marked at Killorglin, 29th Decem

ber, 1903 ; 5 lbs., 2 ft. 1 in.
Recaptured at Killorglin, 3rd March, 1904. 

*3556 1)., IjAL'ne. — Male, marked at Killorglin, 16th Decem
ber, 1903; 8 lbs., 2 ft. 5 in.

Recaptured 5th February, 1904, at Pulta, 
below Killorglin Bridge, J mile above 
point of original capture.

*5210 D., Flesk.—Male, marked 9th January, 1905; 10 lbs.,
2 ft. 9 in.

Recaptured 1st March, 1905, at the mouth 
of R. Laune ; 101 lbs., 2 ft. 9 in.

*4503 ])., None.—Female, marked 13th December, 1901, at 
Arygal, R. Nore; 8 lbs., 2 ft. 3 in.

Recaptured 9th March, 1905, at New Ross, 
R. Nore-Barrow.

2985 1)., Bandon.—Female, marked 17th February, 1903; 
5 lbs., 2 ft. 3 in.

Recaptured 21st March, 1903, J mile above 
place of original capture.

II.
3090 I)., Slaney.—Male, marked at Clohamon, 28th March, 

1903; 10 lbs., 2 ft. 8 in.
Recaptured 16th April, 1903, 5 miles higher 

up.
4104D., Slaney.—Male, marked 28th March, 1905, at 

Young’s Bridge, Kildavin; 12 lbs., 2 ft. 
Ill in.

Recaptured 26th April, 1905, at same place. 
(Fairly well mended.)

4103 D., Slaney.—Female, marked 28th March, 1905, at 
Young’s Bridge, Kildavin; 15 lbs., 3 ft.
3 in.

Recaptured 26th April, 1905, at same place. 
(Fairly well mended.)

* Fish stripped at a Hatchery.
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4532 D., Slaney.—Male, marked 5th March. 1905, at New 
lands Fishery ; 17 lbs.. 3 ft. 1 in.

Recaptured 1st April, 1905, at Newlands. 
(Condition improved).

5427 D.,Bush.—Female, marked 21st January, 1905, at Ash
tree, R. Bush ; 2 lbs., 1 ft. 7in.

Recaptured 31st January, 1905, at same 
place.

The records in this section fall into two divisions : —
(i.) Fish recaptured in, or close to, tidal waters;

(ii.) Those recaptured in upper waters.

The Bann record, D. 5528, may be omitted from both divi
sions. This fish was found dead after an interval of twenty- 
two days at the mouth of a small stream about 11- miles up the 
Bann reckoning from the sea.

It appeared to have increased 8 ounces in weight, but as the 
records were made by different persons, and the accuracy of 
country scales is not above suspicion, it is not desirable to press 
this point.

The beak of the under jaw is reported to have pierced the 
upper, and it seems quite justifiable to consider death as 
normal, and in no way due to the marking experiment.

i.—The Laune, Flesk, and Nore records being of hatchery 
fish stripped in the preceding winter, it is natural that the 
interval, which elapsed between marking and recapture, should 
be greater than in the case of fish marked and recaptured as 
slats.

The interval varies from fifty-one to eighty-six days, recap
ture occurring between the 5th of February and the 9th of 
March; the place is tidal water or within a short distance of 
tidal influence. It is impossible to say how much of this 
period was spent in fresh water proper, as from previous 
records it seems that the slat condition may continue for as 
long as 123 days (vide Holt, op. cit. p. 177, D. 4238). The 
weight was taken only in the case of D. 5210, which appeared 
to have increased 8 ounces in fifty-one days.

The Nore fish shows the longest interval between marking 
and recapture in the present records, viz., eighty-six days.

It must not be forgotten that these hatchery fish had, pre
vious to liberation, been impounded for varying periods and 
then stripped, though these operations did not apparently pro
duce any abnormal movements.

The Bandon fish D. 2985, a natural slat (female) of 5 lbs. 
weight, was taken on a fly, and captured for a second time on 
a live (trout) spinning bait. The interval between marking 
and recapture was thirty-two days (February 17 to March 
21); the place of recapture was about a quarter of a mile up 
the river.
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It seems possible that the fish may have been moving up and 
down with the tide, and its mode of capture would suggest 
that it was feeding, or anxious to feed.

ii.—The records in this division consist of four fish from the 
Slaney and one from the Bush. The latter may be conve
niently treated of first, as the circumstances of its recapture 
are somewhat unusual. The fish was marked on the 21st 
January, 1905, and on the 31st of the same month was 
retaken, the hook fouling in the label, which had been placed 
in the dorsal fin. The place of recapture was the same pool as 
where marked.

The tour fish from the Slaney were marked in March, so it 
is probable that some time had elapsed since they had rid 
themselves of their sexual products.

Their subsequent movements would, therefore, not be sub
ject to the nisus generations, though it may be objected that 
marking produced an abnormal condition.

Taking the records in order of time, 3090 D., a male slat 
10 lbs. weight, marked on the 28th March, 1903, at Clohamon, 
was recaptured nineteen days later five miles higher up. Pos
sibly this change of position is due to the disturbance caused 
to its natural habits by marking (c/ Calderwood quoted by 
Holt, see op. cit. p. 177).

The remaining three records from the Slaney, 4532 D., 
4103 D., 4104 D., are of fish marked in March, 1905, and 
recaptured after intervals of twenty-seven to twenty-nine days 
in the same fishery, in two instances in almost the same spot.

The fish varied in weight from 12 to 17 lbs., or as clean fish 
would have scaled about 15 to 21 lbs., and their movements 
would appear to support the results of the Scottish Fishery 
Board’s marking experiments, viz., that the heavier fish, as 
opposed, at any rate to grilse, spend a longer period in fresh water.

In some cases this might be ascribed to scarcity of water 
(c/. Archer*), but no such condition prevailed in these in
stances.

Section B.
Stripped Fish and Slats recaptured as Clean Fish 

during the following Summer in or at the month 
of the Rivers in which they were marked.

*2435 D., Bann.—Female, marked at Portna (Kilrea), 2nd 
January, 1903; 6 lbs, 2 ft. 4 in.

Recaptured at New Ferry, 13th Augus , 
1903; 9 lbs., 2 ft. 6J in.

*11M Ann. Hep. Fish. Bd. Scot., Pt. H > P* 69,
* Fish stripped at a Hatchery.
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*2439 D.,Bann.— Female, marked at Portna (Kilrea), 2nd
January, 1903; 5 lbs., 2 ft. 2 in. 

Recaptured at New Ferry, 15th August,
1903; 8£ lbs., 2 ft. 51 in.

*2450D., Bann.—Female, marked at Portna (Kilrea), 2nd
January, 1903; 5 lbs., 2 ft. 3 in. 

Recaptured at New Ferry about the 29th
July, 1903; 10 lbs., 2 ft. 6;} in.

’2760 D., Bann.—Female, marked at Portna (Kilrea), 19th 
January, 1903; 51 lbs., 2 ft. 2 in.

Recaptured at New Ferry, 25th August, 
1903; 101 lbs., 2 ft. 7 in.

*2123 D., Erne.—Female, marked at Cliff, 17th January. 
1903; 4 lbs., 2 ft.

Recaptured at Ballyshannon, 25th June, 
1903; 7 lbs., 2 ft. 3 in.

*3007 D., Erne.—Female, marked at Cliff, 13th December, 
1903; 4 lbs., 2 ft. 3 in.

Recaptured in L. Erne, eight miles above 
Belleek, 9th June, 1904; 5f lbs.

*3487 D., Erne—Female, marked at Cliff, 13th January, 
1904; 8 lbs., 2 ft. 4 in.

Recaptured in Erne Channel, 11th July, 
1904; 91 lbs., 2 ft. 6 in.

*1976 D., Foyle.—Female, marked at Sion Mills, 20th 
December, 1902; 41 lbs.. 2 ft. 2 in.

Recaptured one mile below Deny, 5 th
August, 1903; 10 lbs. ; 2 ft. 6 in.

*2522 D., Owenea.—Female, marked at Glenties, 29th 
December, 1902; 9 lbs., 2 ft. 6 in.

Recaptured in the estuary of R. Owenea, 
9th July, 1903; 14J lbs., 2 ft. 10 in.

2820 D., Owenea.—Female, marked at Glenties, 23rd
December, 1903; 5 lbs., 2 ft. 1 in.

Recaptured in the estuary of R. Owenea, 
13th July, 1904 ; 10 lbs., 2 ft. 7 in.

*4296 D., Owenea.— Female, marked at Glenties, 22nd
December, 1904; 5 lbs., 2 ft. 5 in.

Recaptured in the estuary of R. Owenea, 
7th July, 1905 ; 11 lbs., 2 ft. 8 in.

*4300 D., Owenea.—Female, marked at Glenties, 22nd
December, 1904; 3£ lbs., 1 ft. 10£ in. 

Recaptured in the estuary of R. Owenea, 4th
July. 1905 ; 7 lbs., 2 ft. 0£ in.

*5052 D., Owenea. Female, marked at Glenties, 22nd 
December, 1904; 7| lbs., 2 ft. 7 in.

Recaptured in the estuary of R. Owenea, 
28th June, 1905; 12 lbs., 2 ft. 10 in.

* Fish stripped at a Hatchery.
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*5058 D., Owenea.—Female, marked at Glenties, 22nd 
December, 1904 ; 9 lbs., 2 ft. 8 in.

Becaptured in the estuary of R. Owenea, 7th 
July, 1905 ; 124 lbs.; 2 ft. 91 in.

2142 D., Caragh Lake.—Female, marked in Caragh Lake, 
2nd February, 1903; ca. 6 lbs., 2 ft. 3 in.

Becaptured at Cromane (Castlemaine Hr.), 
18th July, 1903; 14 lbs.

1754 D., Lai ne.—Female, marked 2nd March, 1905, at Beau
fort, B. Laune ; 4 lbs., 2 ft. 1 in.

Becaptured in the estuary of R. Laune, 12th 
July, 1905 ; 91 lbs., 2 ft. 44 in.

The records of female fish recaptured in the summer follow
ing marking amount in all to twenty-five since the commence
ment of the experiment. No river has more than eight recap
tures to its credit, while some have two only; moreover, the 
records are spread over a number of years, and do not exceed 
four in number for any one river in a single season.

It is obvious, therefore, that any conclusions based on such 
insufficient data must be of a most provisional nature, and 
subject to many causes of error.

Amongst such causes the following may be cited :—
(1.) That the recaptured marked fish in any year may not 

be representative of the general run of fish.
(2.) That from the considerable difference in weights it is 

obvious that the fish differ in age; some, however, 
differ only slightly in weight, which would suggest 
that the rate of growth had varied before capture, and 
that this variation would possibly continue.

(3.) That the increase may vary in different years owing to 
food supply and other causes.

(4.) That as the place of recapture in the case of some of the 
fish is tidal water, and in the case of others fresh 
water, it is possible that we may be comparing fish 
which had definitely ceased feeding in the sea with 
those which would have continued to do so for some 
further period.

The apparent differences in the rate of growth in different 
rivers, as shown by the table below, must be taken for wThat 
they may be worth. It is plain that the variation in any one 
river is greater than can be demonstrated by a few records, 
and it is probable that while, in the case of the Owenea (see 
table) the series may be more or less complete, the Caragh 
records, even if correct, represent extreme limits.

* Fish stripped at a Hatchery.
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Female Flsh marked as Slats or Stripped Fish ami re-captured as 
Clean in the Summer following marking.

River.
Number 

of 
Records.

Extremes of Increase 
on Slat Weight.

Incrcose 
in 

Length.

Inches.

No. of 
Records 

from which 
Increase 
in Length 
is taken.Percentage.

Actual 
Increase 
in Lbs.

■ Bann, 6
1

50—100 3-5 2.A—5
| Caragh Lake, 3 113—150 4*—9 7—9 2

Erne, 4 19—75 1A—3 2—3 3

Foyle, 2 120—122 5A—6 4 o

Laune, &c., 2 75—138 2—5A 3i 1

Owenea, . 8 49—120 3A—6 1A-6
i

1

The figures on the table above also aiTord a provisional 
criterion by which we may judge, to some extent, of the pre
vious history of fish which were recaptured in the second suc
ceeding season (see on p. 33, et seq., Sec. D.).

Thus, when we find there (Sec. D), records of Erne fish 
showing an increase in length of 8-91- inches, and in weight 
7-9 lbs. (140-220 per cent.), it seems safe to assume, from a 
comparison of these increases with those shown above, that 
we are dealing with fish whose period of feeding has been 
much prolonged, and the possibility of spawning in the winter 
preceding capture is almost excluded.

The Bann fish which are noted in this section were stripped 
for the Kilrea hatchery, and were liberated after marking 
between January 2nd and January 19th, 1903. They differed 
very little in weight and length, being 5 to 6 lbs., and 2 ft. 
2 in. to 2 ft. 4 in. As full fish their weights would have been 
about 6 to 7J- lbs.

From the returns of fish marked in the Bann, these female 
fish would appear to be of about the average weight, and 
though not specifically described as grilse, their weights would 
incline one to place them in that category.

We have no knowledge of their movements immediately fol
lowing marking; but if they were grilse it is probable that 
they rapidly descended; such, at least, would be in accordance 
with the Scottish marking experiments (vide Calderwood in 
Hit. “ Field,” March 25, 1905).

The records of marked fish taken as slats in the Bann are 
not of much assistance, as the fish were males, and were found 
in a dead or dying condition after intervals of twenty-two to 
fifty-one days. We can therefore only judge of the subsequent 
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movements of these female slats by their condition on recap
ture, and from this it would appear that D. 2435, and D. 2439 
either spent longer in fresh water or were less fortunate in 
their feeding grounds than D. 2760 and D. 2450, as these latter 
put on from 11 to 2 lbs. more in actual weight.

The interval, which elapsed between marking and recapture, 
is practically the same for all four records, being 208 to 225 
days. When recaptured their weights ranged from 81 to 101 
lbs., which would be about average weights for summer fish in 
the Bann.

The place of recapture. New Ferry, is some eight miles 
above Ki Ire a and twenty-five miles above Coleraine.

The Erne recaptures recorded above appear to differ in 
several respects from those in the Bann; most notably in the 
very small increase in actual weight made in the interval 
between marking and recapture.

jD. 3487, a female stripped for the Belleek Hatchery, weigh
ing 8 lbs. after stripping, was liberated on the 14th January, 
1904, and recaptured 180 days later on the 11th July. The 
increase in weight was only 14 lbs. If the weight after strip
ping be increased by one-fifth, the original weight, as a full 
fish, would have been about 10 lbs., and it would therefore 
seem that the fish had not really increased at all, but merely 
recovered its condition.

1). 2123, a smaller fish, weighing after stripping only 4 lbs., 
was marked on 17th January, 1903, and recaptured on 25t-h 
June, 1903, an interval of 159 days. The weight, 7 lbs., on 
recapture, represents a net gain of over 2 lbs.

We know nothing at present as to the movements of indi
vidual spent fish in the Erne, as no recaptures of marked slats 
have been reported. It must also be remembered that the 
above records are of fish of two different summers, 1904 and 
1903, and that we arc not in a position to correlate the possible 
food supply and the condition of the fish.

Both these Erne fish were recaptured in tidal waters and 
the conclusions, suggested by .Dr. Noel Paton* in his investi
gations of the factors determining the migration of salmon 
from sea to river, are, “ that the salmon goes to sea to feed 
and returns to the river when it has accumulated its full store 
of nourishment, irrespective of the condition of the reproduc
tive organs. The factor determining migration from sea to 
river is not the nisus generativus, but the state of nutrition.”

If these conclusions are correct there is some doubt as to 
whether D. 3487 was meditating the ascent when recaptured, 
or would not have continued to feed for some further period 
before entering fresh water, though the condition of D. 3007 
(see below) would rather support the former view.

D. 3007 falls into a different category, as the place of recap
ture was not tidal water, but about eight miles above Belleek,

*18Oi JOin. Bep. Fish. Bd. Scot., Pt. IL, pp. 78 et seq. 
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on Lough Erne. The fish was a female stripped at the 
hatchery (Belleek) and liberated in December, 1903, weight 
4 lbs., and was taken on a cross line, after 179 days, on 9th 
June, 1904, weighing 5 lbs. 12 oz. ; this would represent an 
increase of about £ lb. on the weight before stripping.

Though in poor condition the fish does not appear to have 
been a slat. Further recaptures of summer fish in the fresh 
waters of the Erne will be required before it is possible to 
say whether we are dealing with a normal condition or not.

It may be remarked that while the actual physiological con
dition of fish entering rivers seems to require further attention, 
reports of fishery owners place beyond doubt the existence of 
considerable variation in the marketable condition.

Poor quality is especially noticed amongst grilse in years of 
short supply, and perhaps attracts less attention when a large 
take produces a satisfactory balance sheet.*

*Cf. also Irish Inland Fish. Commission Hep., 1901, p. 127.

There is also the possibility that such lean grilse would not 
remain in the river through winter, and in some cases scarcely 
follow their fatter brethren beyond the estuary.

D. 1976, Foyle, the only fresh record in this river appears 
to be normal as compared with previous recaptures. This 
hatchery fish weighed, after stripping, in December, 1902, 
4^ lbs., and on recapture on 5th August, 1903 (228 days). 
10 lbs. It had thus increased 51 lbs. (122 per cent.) in weight, 
and in length 4 inches.

Previous records (vide Holt, op. cit., p. 179, D. 1250) show 
that an increase of 4 inches and 6 lbs. (120 per cent.) can be 
made in 185 days, so that we should probably allow some time 
for the fresh water habitat in the case of 1976 D.

The recaptures in the Owenea are eight in number, and two 
of these are referred to different sections, being “ captures at 
sea ” and “ annual spawner.”

The remaining six records are of fish taken in nets in the 
estuary of the Owenea in the June or July following marking.

The interval between marking and recapture varies from 
188 to 203 days; the increase in weight from 31 to 6 lbs., and 
i i length from 1£ to 6 inches.

As these recaptures took place in the estuary it is hardly 
possible to say definitely whether the fish were seeking fresh 
water or not.

The increase in weight from slat condition is, however, quite 
compatible with the intention of a stay in fresh water; as 
D. 164. which was recaptured on a fly and has already been 
recorded (Holt, op. cit. p. 179) showed an increase of only 
4J lbs., or 50 per cent, increase on its weight as a slat.

D. 2142, Caragh Lake, represents among the present records 
the greatest increase in weight in fish recaptured in the 
summer following marking. The fish, a spent female, weigh
ing 6 lbs., and marked on the 2nd February, 1903, in Caragh
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Lake, was recaptured at Cromane (Castlemaine Harbour) on 
the 18th July following, after an interval of 166 days-, weigh
ing 14 lbs., an increase of 133 per cent.

Though there is some slight doubt as to the accuracy of the 
return of fish marked at Caragh, there is little doubt but that 
the fish marked with label D. 2142 was of 6 lbs. weight or 
under.

The increase in weight is large, but it is supported by pre
vious records from the same place, though it must be admitted 
that the accuracy of these records did not pass entirely unques
tioned (vide Holt, op. cit., p. 180).

1754 D., Laune, was a natural slat when marked, and from 
the date of marking (2nd March) it is likely that it would soon 
have reached salt water (c/. 3561 D., &c., Sec. A.).

Its weight was 4 lbs., and length 2 ft. 1 in., and when 
recaptured in the estuary of the Laune on 12th July following 
(132 days), it scaled 94 lbs., and measured 2 ft. 44 in.

The increase in weight (54 lbs.) represents 138 per cent, on 
the slat weight, and over 100 per cent, on the estimated clean 
weight of the preceding year.

Section C.

Stripped Fish recaptured during the following Close 
Season.

*2378 D. Bann.—Female, marked at Portna (Kilrea), 18th 
December, 1902; 4 lbs., 2 ft. 1 in.

Recaptured at Castledawson Weir, R. 
Moyola, 26th October, 1903; 7 lbs., 
2 ft. 4 in.

*2834 D., Owenea.—Female, marked at Cllenties, 23rd 
December, 1903; 17 lbs., 3 ft. 04 in.

Recaptured at the salmon trap, R. Owenea, 
5th December, 1904; 21 lbs., 3 ft. 3 in.

The two records given above of fish taken in the close season 
following marking are somewhat dissimilar.

D. 2378, Bann, a stripped female grilse (?) marked on 18th 
December, 1902, weight 41bs., length 2 ft. 1 in., was recap
tured at Castledawson Weir, River Moyola, on 26th October, 
1903, weight 7 lbs., length 2 ft. 4 in.

From its weight and length it would appear to be similar to 
D. 2435, 2439, &c., which were recaptured in the summer fol
lowing marking (see p. 26, et seqd.

The weight on recapture, if reduced by one-fifth, would show 
a net increase of about 14 lbs. from slat to slat, which is in 
line with previous records of annual spawning (of. Holt, op. 
cit., p. 182, D. 4456 Foyle).

*Fish stripped at a Hatchery.
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It is probably safe to class this fish as an instance of annual 
spawning, for a somewhat similar case occurred at Lismore, 
where a fish which showed no sign of spawn on the 30th 
October, was fully ripe on the 5th December following (vide 
ibid. p. 192).

D. 2834, a female fish of 17 lbs., and 3 ft. 01 in., was 
stripped at the Glenties hatchery in December. 1903. It was 
recaptured in December following, and weighed when “ full,” 
before stripping, 21 lbs., and measured 3 ft. 3 in.

When stripped its weight was 17| lbs. Tn this case we arc 
dealing with a salmon, not a grilse, and, possibly, of a fish 
approaching its maximum weight, as from an examination of 
the fish marked in this river since the winter of 1899, this 
weight (17J lbs. as stripped fish) is not exceeded except in one 
or two instances and then only by a few pounds. It may 
be that the larger fish seek other waters more suitable to their 
size, or that the local conditions are against their chances of 
living to reach a larger size.

The increase (8 oz.) is the least among our Irish recaptures 
up to the present, but the records arc all for small fish.

Calderwood* quotes a record, 7355, which in regard to in
crease in weight is precisely similar. The fish was a female 
of 13 lbs. ; there was, however, no increase in length, while 
the Owenea record shows an increase of 2-1 inches.

* 22nd Ann. Hep. Fish. Ed., Scotland, Pt. II., p. 94.

Section D.

Stripped Fish and Slats recaptured as Clean Fish in 
the Rivers in which they were marked, in the 
second succeeding Fishing Season.

*1258 D., Lower Lake, Killarney.—Female, marked 21st 
January, 1902 ; 9;} lbs., 2 ft. 5 in.

Recaptured at Marraha, below Killorglin 
Bridge, 5th May, 1903 ; 16 lbs., 3 ft.

*804 D., Lower Lake, Killarney.—Female, marked 17th 
December, 1903; 4 lbs., 2 ft. 2 in.

Recaptured at Marraha, below Killorglin 
Bridge, 8th February, 1905; 11 lbs., 2 ft. 
7 in.

*808 D., Flesk.—Female, marked 17th December, 1903; 
3-2- lbs., 2 ft. 2 in.

Recaptured at Marraha, below Killorglin 
Bridge, 14th February, 1905; 13 lbs., 
2 ft. 8 in.

*1248 D., Foyle.—Female, marked at Sion Mills, 18th 
January, 1902 ; 5 lbs., 2 ft. 1 in.

Recaptured three miles above Derrv, 16th 
June, 1903; 18 lbs., 2 ft. 11 in.

*Fish stripped at a Hatchery.
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*6741 A.. Erne.—Female, marked at Cliff, 24th December, 
1901; 4 lbs., 1 ft. 11 in.

Recaptured at Ballyshannon, 22nd May, 
1903 ; 13 lbs., 2 ft. 8£ in.

*42 D., Erne.—Female, marked at Cliff 24th December, 1901; 
5 lbs., 2 ft. 2 in.+

Recaptured at Ballyshannon. 28th April, 
1903 ; 14 lbs., 2 ft. 101 in.

*44 D., Erne.—Female, marked at Cliff, 24th December, 
1901; 5 lbs., 2 ft. 1 in.

Recaptured at Ballyshannon, 5th May, 1903 ; 
12 lbs., 2 ft. 9 in.

2149 D., Caragh Lake.—Male, marked 2nd February, 1903; 
ca. 41 lbs., 2 ft. 1 in.

Recaptured at Gortnagaun, Caragh Lake, 
8th April, 1904; 18 lbs., 3 ft.

3094 D., Slaney.—Male, marked 29th March, 1903, at Clo- 
hamon ; 11 lbs., 2 ft. 6 in.

Recaptured at Borrmount, below Ennis- 
corthy, 17th May, 1904; 27 lbs., 
3 ft. 7 in.

Since the publication of the last Report, in which two cases 
appeared of fish recaptured in the second succeeding fishing 
season, thirteen new instances have been recorded; four of 
these are treated of in the sections following (see p. 39, et 
seq.), as recapture took place in rivers other than those in 
which the fish were originally marked.

What the history of the fish may have been from the time 
of marking and liberation until recapture can only be conjec
tured from the condition of the fish on recapture, and in con
sidering this it is necessary to have regard to the increase in 
weight and length as shown by the summer fish, and those 
which are known to have spawned in two successive seasons.

Here it may be convenient to repeat in a different form the 
particulars, which are summarised on p. 29, and which 
show the varying increase in weight, in a single season, of 
female fish of different initial weights.

The instances of annual spawning are also included here; 
the Caragh Lake records are retained, though it is inadvisable 
to attach too much importance to them, as there is reason to 
suspect their accuracy.

The majority of the Irish records being for small fish, I have 
tabulated some Norwegian records by Archer, of fish marked 
in the Sand’s and Aensira Rivers (vide op. cit., p. 67) and re
captured in or at the mouth of these rivers.

* Fish stripped at a Hatchery.
+ Length appears to have been either 2 ft. or 2 ft. 2 in.
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Increase in Weight of Female Fish of different initial weights 
in a single season.

River.
Weight as 

Slat or 
Stripped Fish.

Weight 
ns Clean 

Fish.

Increase per cent, 
on initial 

Slat Weight.

Erne, 4 lbs. 5? lbs. 44 nor cent.
4 7 .. /•> ,,
6 8 ,, 33
8 9} „ 19

Bann, . . . 4 lbs. 7} lbs.
1

81 per cent.
4
4 A „ 74 „ 78

10 „ i loo
54 ,. 10A „ 91
<) , , 84 1 70
6 » < •> 50

Foyle, 4 A lbs.
I
1 10 lbs. 122 per cent.

O 99 11 120

Owenea, 3A lbs. 7 lbs. 100 per cent
5 11 „ 120
»> >9 10 „ 100
6 »» 12 ioo
7} „ 12 „ 60
9 „ 39
9 „ 13} ,, 50
9 „ 14 A ,, 61

17 „ 21— 1 99 24

Laune, co, 3J lbs. 6 lbs. c« 75 per cent.
4 „ 9} „ 138

Caragh Lake, 4 lbs. 8A lbs. 113 per cent.
15 150

9 „ 14 „ 133

Sand’s River, 12 lbs. 18} lbs. 54 per cent.
13 , , 20 ., 54
13 „ 18 „ 38
15} „ 20} „ 32
171 23 „ 31
19 „ 271 „ 45 ,,
194 „ i

|
24 „ | 23

I Aensira River, 8 lbs. 15 lbs. 88 per cent.
13} LOA „I 13} „ 21 58 ,,

I 14} „ 20.} „
1

44

The weights of the Sand’s and Aensira fish arc in some cases estimates ; thus, 
some of the fish being marked as clean or full fish, the slat weight has bean 
arrived at by reducing this weight by one-fifth.
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The general conclusion, which may be drawn from these 
figures, is that, as regards increase in weight of fish of dif
ferent initial weights in a single season, the rate of increase 
tends to vary inversely as the initial weights; the increment in 
all cases being expressed as a percentage on the slat weight.

The limits of variation of fish of the same weight are prob
ably large, but the number of records is insufficient for a settle
ment of this question. In the Owenea records the depend
ence of the rate of increase on the initial weights is very clearly 
brought out. The Norwegian records show that only in the 
case of the fish of 8 lbs. did the increase exceed 70 per 
cent. The Scottish records also point to the same general 
conclusions (vide Calderwood, op. cit.).

Bearing these figures in mind, it seems- safe to say that, 
though a fish may increase by a large percentage on its slat 
weight in a single season, it will not in the subsequent season 
continue to increase at the same rate; the increase per cent, 
on slat weight falling rapidly after a certain stage has been 
reached. This circumstance does not appear to have received, 
in previous computations of rate of growth, the attention 
which it deserves.

Several of the long migration fish exhibit an increase which 
is approximately double that made by short migration fish of 
similar weight, yet having regard to the rate of increase as 
shown above, it cannot be upheld that the two classes differ 
only by the date of capture, and that the additional increase 
may be put down to the longer interval between marking and 
recapture.

Moreover, as regards the long migration fish, it must be 
remembered that, though captured in the second succeeding 
season, the date is early and the fish are either spring or early 
summer fish. Recovery from spawning in the preceding win
ter at so early a date, and with so large an increase in weight 
and length, is most improbable.

I am, therefore, of the opinion that, with possibly one excep
tion, the records in this section are of fish which, though they 
may have visited fresh water in the interval between marking 
and recapture, made no long stay, and did not spawn in the 
winter preceding recapture.

D. 1258, Lower Lake, Killarney (Laune), is perhaps a doubt
ful instance ; a hatchery fish, liberated on 21st January, 1902, 
weighing 91 lbs. and measuring 2 ft. 5 in., it was recaptured 
on the 5th May, 1903—an interval of 469 days—weighing 
16 lbs. and measuring 3 ft. The increase in length is 7 inches, 
and in weight 6£ lbs. (68 per cent.) on its original measure
ments as a slat. Previous recaptures of Laune fish are hardly 
comparable with D. 1258, as the weights of the fish, when 
liberated, did not exceed 5 lbs. It is, however, quite possible, 
having regard to the small increase shown by the records of 
Laune fish recaptured in 1902, in the summer following mark
ing, that the increase in weight of 61 lbs. of D. 1258 may be 
normal; nor is it probably outside the range of variation which 
mav be held proved after more evidence.
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Recaptures’of Laune fish, while still slats, show that this 
condition may continue for as long as 123 days ; it is possible, 
therefore, that the period between marking and recapture 
should be considerably reduced to arrive at the time spent by 
D. 1258 in salt water.

We have two other records from this watershed, viz. :— 
D. 804, Lower Lake, Killarney, and D. 808, Flesk. Both fish 
were liberated on the same day, 17th December, 1903, were 
the same-length, 2 ft. 2 in., and practically the same weight, 
4 Tbs.'and 3£ lbs.

They were recaptured on the 8th and 14th February, 1905, 
at Marraha, below Killorglin Bridge (River Laune). The in
crease on their (stripped)’weight is, respectively, 7 and 9.1 lbs., 
and in length 5 and 6 inches; if expressed as a percentage the 
increase in weight is 175 and 271 per cent.

Summer recaptures of fish of this weight show an increase 
of from about 70 to 138 per cent., and, having regard to the 
early date of capture, it may be fairly assumed that the fish 
in question did not mature sexual products in the winter pre
ceding recapture.

D. 1248, Foyle, was recaptured after an interval of 514 days, 
being marked on the 18th January, 1902, and recaptured 16th 
June, 1903. It had increased 10 inches and 13 lbs., or 260 
percent., during this period. This record, taken in conjunc
tion with that of D. 1250, noted in the previous Report, affords 
a good example of the duality of migration.

For convenience of comparison the details are repeated : —

Short Migration.*

Interval between marking and recapture—514 days.

* The terms short and long migration are used by Calderwood to dis
tinguish between the fish returning in the summer or as spawners in the 
autumn or early winter of the year of descent as kelts, and the clean 
winter or spring fish. See 22nd Ann. Hep. Fish. Bd., Scot., Pt. II., 
p. 96.
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Lbs. Ft. In.

D. 1250, Female, 18th January, 1902, 5 o 1
- 22nd July, 1902, . 11 2 5

• • Long Migration.*

- Lbs. Ft. In.

D. 1248, Female, 18th January, 1902, 5 2 1

ICth June, 1903, . 18 2 11
% * -

Interval between marking and recapture—185 days.
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Both fish were recaptured at approximately the same place, 
viz:, one and three miles above Derry.

The Erne fish recorded in this section would seem to. be 
undoubtedly examples of the long migration habit; a reference 
to p. 35 will show that the greatest increase in weight up 
to the present recorded of fish captured in the Erne in the 
summer following marking is 75 per cent., while it may fall as 
low as 19 per cent.

The increase in D. 44, D. 42, and A. 6741, varies from 7 to 
9 lbs., 140 to 224 per cent., and in length from 8 to inches.

These three fish, females, were stripped for the hatchery and 
liberated on the 24th December, 1901; the interval between 
marking and recapture was 490 to 514 days (April 28th to May 
22nd). The place of recapture, Ballyshannon, is tidal water,- 
so that it is possible that the fish had not finished feeding.

The early date of capture of D. 42, on April 28th, is notice
able.

The Caragh Lake record shows the greatest increase per 
cent, up to the present recorded of fish recaptured in the second 
succeeding season. D. 2149, a male of 41 lbs., marked on 
the 2nd February, 1903, was retaken in Caragh Lake after an 
interval of 431 days, 'weighing 18 lbs. The increase is 300 
per cent, on the slat weight. This record may be compared 
with D. 2142. given on page 28, as showing the increase in 
weight, &c., of fish having the short and long migration habit, 
though the comparison is, to some extent, nullified by the fish 
being of different sexes.

Short Migration. 1

Lbs. oz. Ft. In.
D. 2142, . 2nd February, 1903, 6 0 2 3

Female, 18th July, 1903, . 14 0

Interval between marking and recapture—166 days.
>- * ■» : . •

Long Migration.

. 1 Lbs. oz. Ft. In.

D. 2149, . 2nd February, 1903, 4 8 2 1

Male, 8th April, 1904, . . 18 0 3 0

Interval between marking and recapture—431 days.

It may be objected that as D. 2142 was recaptured at Cro- 
mane, Castlemaine Harbour, it was not necessarily seeking 
fresh water, and is not an example of the “ short migration ’ 
habit. There is, however, another record, D. 1422, noted in 
last Report. This fish wTas marked- on 3rd February, 1902, 

z 2 
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and was retaken in Caragh Lake on the 24th June following, 
with an increase of 9 lbs., or 150 per cent. This increase was 
regarded (vide Holt, op cit., p. 180) as unusually large, and 
was, indeed, the largest among the records up to date for 
summer fish.

A casual examination of the two records, D. 1422, and 
D. 2149, might lead one to suppose that the additional increase 
in the case of the latter could be accounted for by the greater 
interval which elapsed between marking and recapture; but 
this, as I have already attempted to show (see p. 36) is most 
improbable, having regard to the general rate of increase and 
to the early date of recapture.

The Slaney fish, D. 3094, a natural male slat, marked at 
Clohamon, March 29th, 1903, of 11 lbs. weight and 2 ft. G in. 
in length, was recaptured in nets at Borrmount, about five 
miles below Enniscorthy, on 17th May, after an interval of 
415 days. The increase in weight was 16 lbs., and in length 
13 inches. This is the greatest increase in actual weight and 
length recorded up to the present, though D. 2149, Caragh 
Lake, shows a greater increase per cent, on slat weight. The 
increase of 16 lbs. also appears to be greater than that of any 
fish recorded by the Scottish Fishery Board.

The inspector of bailiffs of the district was present when the 
fish was taken, and it is described as “ fresh run ” with sea 
lice still attached.

There are no records of fish recaptured in the Slaney in the 
summer following marking, and there is, therefore, no com
parison possible with this case. Having regard, however, to 
the large increase in weight and length, it seems safe to place 
this record, provisionally at least, among the fish showing the 
long migration habit.

Section E.

Fish, captured in Rivers other than those in which 
they were marked.

3057 D., Laune.—Female, marked 14th March, 1903; 5 lbs., 
2 ft. 1 in.

Found dead (killed by an otter) in R. Anas- 
caul, 21st February, 1904; estimated 
weight, 12 lbs.

1650D.,Suir.—Female, marked at Neddins, Biver Suir, 11th 
March, 1904; 6£ lbs., 2 ft. 6 in.

Becaptured at New Boss Bridge, Biver 
Barrow, 15th February, 1905; 17 lbs. 
7 oz., 2 ft. 11 in.

5138 A., Bush.—Male, marked Cutts, R. Bush, 16th March, 
1903 ; 5 lbs., 2 ft. 2 in.

Becaptured in Foyle and Bann Co.’s net at 
Coleraine, 4th August, 1905 ; 18 lbs., 2 ft. 
11 in.

........... [ 340 ]
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D. 3057. Daune, marked on the 14th March, 1903, a natural 
slat of 5 lbs., and 2 ft. 1 in., was, after an interval of 344 days, 
found dead (killed by an otter) in the River Anascaul. Its 
weight was estimated at 12 lbs., which would equal an increase 
of about 140 per cent, on its slat condition. The Anascaul, or 
Owenascaul, is a small river flowing into Dingle Bay about 
fifteen miles from the Daune, and seawards of it. I am not 
acquainted with details as to the distance up the river at which 
the fish was found, and there is nothing to show whether a 
change of spawning habitat was meditated or not.

D. 1650, Suir, affords a parallel case, as regards habit, to 
A. 6290 (ride Holt, op. cit., p. 183). Taken together, they 
would appear to be further examples of divided migration 
habit, i.c., from slat to summer fish, and slat to spring salmon.

D. 1650, a rod-caught slat marked at Neddin’s Water, 
River Suir, 11th March, 1904, weighing 61 lbs. and measuring 
2J ft., was recaptured on the 15th February, 1905 (an interval 
of 341 days), weighing 17 lbs. 7 oz. and measuring 2 ft. 11 in. 
The increase in weight, 10 lbs. 15 oz., is equivalent to 168 per 
cent, on the slat weight. The change in weight of A. 6920 was 
so slight, only lb. increase on slat weight, that it seems prob
able that it had, as suggested (vide Holt, ibid.), not yet finished 
feeding, or else was abnormal.

These records of Suir fish recaptured in the tidal portion of 
the Barrow are not examples of undoubted change of river, 
as they may not have intended to enter the fresh-water portion 
of the Barrow, which has a common estuary with the Suir 
and Nore ; the records may, however, point to a habit in the 
Suir fish which further evidence may substantiate.

The Bush record affords an example of an undoubted change 
of river, though possibly only of a temporary nature.

A. 5138, a male kelt, weight 5 lbs., length 2 ft. 2 in., was 
marked at the Cutts, River Bush, on the 16th March, 1903; 
when recaptured on the 4th August, 1905, near Coleraine, 
R. Bann, it weighed 18 lbs., and measured 2 ft. 11 in.

Dealing first with the change of river, it may be noted that 
this record is not quite parallel to that of D. 1650, Suir, as 
this latter fish, though recaptured in the Barrow, was taken in 
the tidal portion of that river, which has a common estuary 
with the Suir, while the mouths of Rivers Bann and Bush are 
some ten miles apart.

Similar change of river has, however, been recorded by 
Calderwood* in Scotland, where fish marked in the Helmsdale 
have been retaken in the Brora, the distance between the 
mouths of the two rivers being about twelve miles.

The Bush fish was recaptured in the Foyle and Bann Com
pany’s net at Coleraine, which is some miles up the River 
Bann. This indicates an undoubted change of river • a further 
short ascent would have brought the fish out of the tideway 
into fresh-water proper.

It is somewhat difficult to decide whether such change of 
river is to be regarded as of a temporary or permanent nature.

* 20th Ann. Hep. Fish. 13d., Scot., Pt. II., p. 75.
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I am inclined to regard it as temporary on account of the 
difference Which is said to exist between the fish of the Rivers 
Bann and Bush. It is alleged that the former are deeper fish 
and can be recognised when taken in the Bush. Evidence to 
this effect was given before the Inland Fisheries Commission 
in 1899.* It is generally held that such differences do exist 
between the fish from different rivers, though the matter has 
never been treated scientifically ; the belief is supported by the 
recapture of a marked fish which has already been recorded 
(vide Holt, op. cit p. 181) ; this fish was sold by a .London 
fishmonger, who, without knowledge of its origin beyond the 
fact; that .it had come from Ireland, identified it correctly as 
a Bann fish from its general appearance.

On the other hand, the Foyle and Bann Co.’s representative 
at Coleraine did not, when reporting the capture of A. 5138, 
Bush, make any suggestions as to its origin. ]f such charac
teristic differences do exist .between the fish from the Bann 
and Bush, it seems probable that the number of Bann fish 
which find their way to the Bush, and vice versa, must either 
be very small'.or else their visit must be of a temporary nature; 
otherwise it seems probable that such characteristic differences 
would disappear in course of time.

But it may be objected that these differences do not exist, 
or if they do, that they are induced by the environment of the 
salmon prior to its first descent to the sea.

The movements of A. 5138 from the time it was marked in 
the Bush until its recapture some sixteen months later, can 
only be conjectured. The fish may have milted in the winter 
of 1904, or, on the other hand, may not have entered any river 
until its recapture in August, 1905.

The only guide to its past history lies in the weight of the 
fish at the time of recapture as compared with its weight 
when marked as a slat. When a number of records from a 
river have been obtained, this affords a fair criterion, and 
enables one to place the fish amongst the short or long migra
tion class. Unfortunately, no Bush fish have been recaptured 
in the summer following marking, the only record being of a 
fish taken in May without apparently having fully recovered its 
condition (vide Holt, op, cit., p. 179).

The records of marked fish from other rivers are no certain 
guide, as it seems probable that the rate of increase varies in 
different rivers (cf. p. 35); further, A. 5138 is male fish, 
and the experiment up to the present would suggest that the 
movements and probably the rate of increase of the two sexes 
may differ.

. J. however, inclined to place the Bush fish amongst those 
which show the long migration habit, as the increase on slat 
weight amounts to 260 per cent., with a correspondingly large

Q*379^Z[CdZ448]^SA' O0W’ 1901‘ Evidence of Dr’ TraiU>
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increase in length. The Caragh Lake record D. 2149 (see p. 
38) oilers a very similar increase in weight and length. It 
must be remembered that the Caragh Lake fish was recap
tured early in the year, and the date of capture, when read in 
conjunction with the large increase, practically excluded the 
possibility of the fish having spawned in the winter preceding 
iccapturc. The date on which the Bush fish was recaptured 
(August 4th) leaves this point doubtful.
rp 1. havc purposely omitted from the list above and from 
lable I. the details of a Foyle fish which is reported as recap- 
tmcd in the River Laune, and while it is unnecessary to dis
claim any intention of questioning the good faith of the gentle
man who is responsible for the record, there is at least a possi
bility of error. The nature of the record is such that con
clusive evidence would be required to support it.

A;s details have been published in the Field of June 10th, 
190a, it is necessary to set forth somewhat fully the circum
stances. A label, D. 3604, was placed in a Foyle fish of 4 lbs. 
weight in January, 1904; in April, 1905, a gentleman, rod- 
hshing in the River Laune (Killarney),’took, a spent fish, 
bright and well mended, and bearin" as he stated, the above- 
mentioned label.

The gentleman had himself marked some spent fish in the 
previous March, and amongst the labels used was D. 3064. 
1 he label (]). 3604) was not removed, and it is obvious that the 
figures of the two labels are most liable to be confused. The 
weight of the fish marked with 13 3064 is given as 5 lbs., and 
length as 26.J- inches, while the estimated weight and length 
oi the recaptured slat were 7 lbs and 30 inches. Under the 
circumstances it seems advisable to place the record on one 
side as doubtful, and to await further evidence before using 
it as a proof of the migration and spawning of fish in rivers, 
other than their own.

Section F.

Marked Fish. Recaptured at Sea.
•2501 D., Owenea.—Male, marked at Glenties, Ri’eL°^“ea’ 

29th December, 1902 ; 6 lbs.,/ x “•
Recaptured at St. John’s Point Inver Bay, 

14th July, 1903; 101 lbs., 2 ft. 4 m.
*3462 D., Erne.—Female, marked at Cliff, Biver Erne, 2nd 

January, 1904; 4 lbs., 2 ft.
Recaptured seven miles north-east of Uola 

Island at the end of June, 1904.

The Owenea and Erne fish mentioned above are the on y 
records up to the present reported of fish recaptured a sea 
at a distance from the rivers in which they were mai £e

* Fish stripped at a Hatchery.
F 343 ]



VII. ’04, 43

D. 2504, Owenea, marked after stripping at Glenties 
Hatchery on the 29th December, 1902, was liberated weighing 
6 lbs. and measuring 2 ft. 1 in. On the 14th of July follow
ing it was recaptured at St. John’s Point, Inver Bay, weight 
104 lbs. (an increase of 75 per cent, on the slat weight). The 
place of recapture is about thirty to forty miles from the 
Owenea. The fish possibly may have been following the 
coast line, or may have been to sea and struck land at this 
point; it was probably still feeding, though its weight does not 
differ greatly from that of fish taken in the estuary. It is the 
first male (marked) fish from the Owenea that has been recap
tured and reported. It is perhaps suggestive of a difference in 
habits between the two sexes.

The Erne fish, D. 3462, which was recaptured at sea, had 
travelled at least sixty or seventy miles from the place of mark
ing in about six months.

We have no details of this capture beyond the facts that the 
date was about the end of June following marking, and the 
place about seven miles N.E. of Gola Island (not far from 
Gweedore). A large number of salmon are caught in drift 
nets along the north and north-west coasts; the fishing, which 
takes place about June, lasts only five or six weeks, and usually 
extends to a distance of six miles from land (vide p. xxii., 
Report, Sea and Inland Fisheries of Ireland, 1903, Pt. I.).

From reports received by the inspectors it would appear that 
the fishing may extend as far as eighteen miles seawards of 
Aranmore.

The number of recaptures of marked fish at sea is too small 
to allow of theories as to the source of supply; from the 
Owenea record a southerly migration from the river seems 
indicated, while the Erne fish went north.

[Table.
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Table II.

Fish marked at Lismore Weir and Recaptured.

•Note.—The weights of spent (stripped) fish are throughout estimated only, those of clean fish 
when marked are also estimates, but on recapture the clean fish were weighed. The lengths of 
a’l fish are from actual measurements.

No. of 
Mark. ’Weight. Length. Condition. Sex. Date. Locality, &e.

Lbs. oz. Ft. In.

2214D 12 0 •> Spent, Female, 15th Nov., 1902, R. Blackwater. Lismore
Weir.

10 0 — do. 18th Feb, 1903, R. Blackwater. Kilbrce. 2J
miles down Found dead.

2252D G 0 2 0 Spent, Female, 27th Nov., 1902,
«

R. Blackwater. Lismore
Weir.

— — do.
-

R. Blackwater. Found 
dead, a few days after 
marking, killed and partly 
eaten by an otter.

230 ID 10 0 2 4 Spent, Male. Gth Dec., 1902, . R. Blackwater Lismore
Weir.

— — do. _ R. Blackwater. Lismore
Weir. Killing hatch. A 
few days later.

2307 D G 0 2 0 Spent, Female, Gth Dec., 1902, . R. Blackwater. Lismore
Weir.

— — do. R. Blackwater. Lismore
Weir. Killing hatch. A 
few days later.

2316D G 0 2 0 Spent, Male, 9th Dec., 1902, . R. Blackwater. Lismore
Weir.

— do. _ R. Blackwater. Lismore
Weir. Killing hatch. A 
few days later.

2333D 8 0 2 2 Spent, Male, . 10th Dec., 1902, R. Blackwater. Lismore.'
Weir.— — do. 20th Dee., 1902, R. Blackwater. Glenmore

•
Glen. 5 miles up. Found 
dead, killed by an otter.

2572D 9 0 2 3 Spent, Male, 13th Dec., 1902, R. Blackwater. Lismore
(8 0) — do. Sth Jan., 1903, .

Weir.
R, Blackwater. Tourin. G
miles down. Found dead 
and partly eaten.

2606D 8 0 2 2 Spent, Male, ISth Dec., 1902, R. Blackwater. Lismore
Weir.

do. End of Feb., 1903, R. Blackwater. Youghal. 
20 miles down. Found 
dead.

2G41D 9 0 2 3 Spent, Male, . 23rd Dec., 1902, R. Blackwater. Lismore
do. Weir

End of Feb., 1903, R. Blackwater. Youghal. 
20 miles down- Found 
dead.
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Table I J.

OTE —The weights of spent (stripped) fish arejthroughout estimated only, those of clean fish 
all fishT'ar^e<^ are a^so estimates, but on recapture the clean fish were weighed. The lengths of 

dre from actual measurements.

No. of 
Mark. “Weight . Lengtli. Condition. Sex. Date. Locality, Ac.

Lbs. a?. Ft. It

2642D 16 0 3 0 Spent, Male, . 23rd Dec., 1902, R. Blackwater. Lismore
Weir.

— do, 19th Feb., 1903, R. Blackwater. Salter-
bridge. 24 n 
In nets.

ilea down.

2667D 12 0 o 8 Spent, Male, . 29th Dec., 1902, R. Blackwater. Lismore
Weir.

do. 6th Feb., 1903, . R. Blackwater. Glenmore
Stream. 34 miles up. 1
Found dead.

2868D 12 0 2 6 Clean, Female, 24th Dec., 1902, R. Blackwater. Lismore 1
Weir.

13 0 2 6 do. 12th May, 1903, . R. Blackwater. Fort Grady. 1
49 miles up. Killed on rod. 1

2872D 12 0 2 6 Clean, Female, 24th Dec., 1902, . R. Blackwater. Lismore 1
Weir.

12 0 2 7? do. 18th May, 1903, . R. Blackwater. Fort Grady. |
49 miles up. Killed on rod. 1

2878D 6 0 2 0 Spent, Male, 1st Jan., 1903, . R. Blackwater. Lismore 1
Weir.

5 0 do. 20th Jan., 1903, . R. Blackwater. Lismore 1
Hatchery.

288 ID 18 0 2 8 Spent, Malo, . 1st Jan., 1903, R. Blackwater. Lismore 1
Weir.

15 0 do. 24th Feb., 1903, R. Blackwater. Tragecn. 1
2 miles down. Taken in
nets. Subsequently died. 1

2891D 16 0 2 11 Spent, Female, 1st Jan., 1903, R. Blackwater. Lismore 1
Weir.

do. End of Feb., 1 903, R. Blackwater. Ardsallagh. 1
13 miles down, 
dead.

Found 1

2895D 6 0 2 0 Spent, Male, 21th Dec., 1902, R. Blackwater. Lismore 1
Weir.

5 0 do. 29th Jan., 1903, R. Blackwater. Devine 1
Stream. 4 mile down. 1
Found dead, killed by an 1

4403D
otter.

10 0 2 5 Spent, Male, . 6th Feb., 1904, R. Blackwater. Lismore 1
Weir.

18 0 3 0 Clean, 9th Nov., 1904, R. Blackwater. Lismore 1
Weir. Marked again 1
D4905.

4410D 14 0 2 8 Clean, Male, 6th Feb., 1904, R. Blackwater. Lismore 1
Weir.

18 0 do. 25th Feb., 1905, R. Blackwater. Lismore 1
Nets.

4434D 12 0 3 0 Spent, Male, . 24th Dec., 1904, R. Blackwater. Lismore 1

do.
Weir.

<
20th Feb., 1905, R. Blackwater. Cappoquin. l
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Table II;

I ' ' 1 . , + Animated only, those of clean
♦Note.—The weights of spent (stripped) fish are throughout - weighed. The lenetha 

when marked are also estimates, but on recapture the clean s e of
all fish are from actual measurements.

No. of « 
Mark.

1.
1

455GD

Weight. Length.

.bs. oz. Ft. In.

Condition.

Spent,

do.

Sex-

Male, .

Date.

20th Dec., 1904,

21st Dec., 1904,

Locality, &<

R. Blackwater. 
Weir.

R. Blackwater.
Weir. Killing 1

L

Lismore

Lismore 
latch.

G 0 2 4

4..8GD 8 0 o 8 Spent. Male, . 20th Dec., 1904, R. Blackwater. Lismore
Weir.

do. 21st Dec., 1904, R. Blackwater. Lismore
Weir. Killing hatch.

4589D 8 0 2 6 Spent Female, 20th Dec., 1901, R. Blackwater. Lismore
Weir.

do. 21st Dec., 1904, R. Blackwater. Lismore
Weir. Killing hatch.

4591D 5 0 o 0 Spent, Male, . 20th Dec., 1904, R. Blackwater. Lismore
Weir.

o 0 do. Sth Feb., 1905, R. Blackwater. Ballyna-
1

tray Salmon \\ eir.

4919D 20 0 1 3 4 Clean. Male, . 29th Nov., 1901, R. Blackwater. LismoreWeir.
20 0 3 4 do. 7 th March, 1905, R. Blackwater. Lismore

Nets.

493 ID 18 0 • 3 0 Clean, Female, 2nd Dec., 1904, R. Blackwater. Lismore
1 Weir.

15 0 3 0 do. 14th March, 1905, R. Blackwater. 
Nets.

Lismore

4934D 8 0 2 0(?) Clean, Female, 3rd Dec., 1904, R. Blackwater. Lismore
Weir.

8 8 o 4 do. 2nd Feb., 1905, R. Blackwater. Yougbal.
20 miles down.

4937D 1G 0 o 8 Clean, Female, 5th Dec., 1904, R. Blackwater. Lismore
Weir.

18 0 — do. 25th Feb., 1905, R. Blackwater. Lismore
Nets.

4943D 15 0 3 • 0 Clean, Female, Gth Dec., 1901, R. Blackwater. Lismore
Weir.

Lismore13 0 — do. March, 1905, R. Blackwater. 
Nets.

4945D 9 0 2 8 Clean, Male, . Gth Dec., 1904, r. Blackwater 
Weir

Lismore

11 0 — do. 12th Feb., 1905, R. Blackwater.
9 miles up.

Kilbarry.

4989D 6 0 2 2 Spent, Female, 8th Dec., 1904, R. Blackwater. 
Weir. Lismore

— do. 22nd Feb., 1905, R. North Bride. Conna.

53031> 8 0 2 4 Spent, Female, 8th Dec., 1904, R. Blackwater. 
Weir.r. Blackwater.
9 miles up.

Lismore.

5 0 — do. 25th Feb., 1905, Kilbarry,
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Table II.

* (( __________ .
when JjnarTT|le Wei&llts of spent (stripped) fish are throughout estimated only, those of clean fish 
aH fish arc f ar° a^80 estimates, but on recapture the clean fish were weighed. The lengths of 

roin actual measurements.

No. of 
Mark. •Weight .(Length Condition. Sex. Date. Locality Ac.

Lbs. oz . Ft. In 1

53G9L 9 0

9 0

2 6

2 G

Clean,

do.

Female, 13th Dec., 1901

Sth April, 1905,

R. Blackwater. 
Weir.

R. Blackwater.
49 miles up

Lismore

Fort Grady.

5381D 16 0

15 0

2 11 Clean,

do.

Female, Dec., 1901.

7th March, 1905,

R. Blackwater. 
Weir.

R. Blackwater. 
Nets.

Lismore

Lismore

5385D 12 0

10 0

2 9 Clean,

do.

Female. Dec., 1904,

14th March, 1905,

R Blackwater. 
Weir.

R. Blackwater. 
Nets.

Lismore

Lismore

5392D 9 0 2 7 Spent,

do.

Fcmaic, Dec., 1901,

22nd Feb., 1905,

R. Blackwater 
Weir.

R. Blackwater. 
6 miles up.

Lismore

Ballyduff.

5711D 15 0

12 0

3 0 Spent,

do.

Male, 24th Dec., 1901,

20th Feb., 1905,

R. Blackwater. 
Weir.

R. Blackwater, 
liam. 24 miles

Lismore

Fortwil-
up.

5724D 7 0

4 0
2 G Spent,

do.

Male, . 21th Dec., 1904,

6th Feb., 1905,

R. Blackwater. 
Weir.

R. Blackwater.
9 miles up.

Lismore

Kilbarry.

5739D 4 0 2 0 Spent,

do.
Male, 24th Dec., 1901,

2nd Jan., 1905,

R. Blackwater. 
Weir-.

R. Blackwater 
Stream.

Lismore

Glen

5777D 8 0 2 G Spent,

do.

Male, 31st Dec., 1904,

19th March, 1905,

R. Blackwater. Lismore 
Weir.

R. Bride. Aghern.

5955D 8 0(?)'

14 0
2 6(?)
2 11

Spent (?) .
Clean,

Female, 14th Jan., 1905,

28th April, 1905,

R. Blackwater. Lismore 
Weir.

R. Blackwater. Ardsallagh.
13 miles down.

5975D 12 0

10 0 |

3 0 Spent,

do.

Male, . 28th Jan., 1905,

24th Feb., 1905,

R. Blackwater. 
Weir.

R. Blackwater. 
Nets.

Lismore

Lismore

1__ 1
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Section G-.

During the three years with which this paper deals, the 
total number of marked spent (stripped) fish recaptured while 
still in the slat condition is twenty-eight. It is probable that 
this number docs not represent the total recaptures, as none 
were reported in the spring or summer of 1904, though it is 
very possible that some were retaken.

The records have been tabulated below with a view to show
ing the movements of the fish, which, however, do not appear 
to present any very remarkable features, nor would it seem 
that the operations of marking and stripping have produced 
any abnormal habits. Analysis of the records shows that nine 
fish were retaken, usually within a few days after marking, 
at the Lismore Weir—six fish were retaken above the weir 
after intervals from forty to seventy-nine days; the greatest 
distance above Lismore at which fish were taken is nine miles, 
and the distance travelled does not appear to be determined 
by the interval of time—the remaining fish were taken below 
the weir, but this does not necessarily imply that they had 
not ascended and descended before recapture. Two oi the 
fish recaptured below the weir were taken some distance up 
the River Bride, which flows into the estuary of the black
water about nine miles below Lismore.

Objections have at times been raised against experimental 
marking on the score of injury to the fish, but so far as 
reported recaptures enable one to judge, these objections are 
not substantiated. During the past three years ten marked 
fish wore returned as dead. In this number are included four 
fish for whose decease otters are said to have been primarily 
responsible, and one of the remaining six was taken alive in 
the nets but subsequently died; in the case of the others a 
considerable interval (forty to ninety-six days) had elapsed 
between marking and death. Further, it may be noted that 
were death due to the handling at stripping and marking, one 
would expect to find a greater mortality of female than of 
male fish ; the reverse is the case, as an examination of the 
records will show (see Table II.).

The mortality due to marking is probably infinitesimal when 
compared with that induced by disease and natural causes 
(c/. Archer, op. cit., p. 81).

[Table.
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Slats (stripped fish) recaptured as slats in the same season.

Male Fish.

No. of 
Label.

Interval between 
marking and 

recapture.
Place of Recapture.

4556D

Days.

1 Lismore Weir.
458GD 1 do.
2304D “ a few days.” do.
231GD do. do.
5739D 9 Lismore, Glen Streun.
2333D 10 About 5 miles above Lismore.
2878D 20 Lismore.
2572D 27 About G miles below Lismore.
5975D 27 Lismore nets.
2895D 37 About 4 mile below Lismore. Devine Stream.
2667D 40 About 34 miles above Lismore. Glenmore

572-1D 44
Stream.

About 9 mile above Lismore.
4591D 50 About 12 mile below Lismore.
2884D 5G About 2 miles below Lismore.
4434D 58 About 4 mil s below Lismore.
5711D 58 About 24 miles above Lismore.
2642D 59 About 24 miles below Lismore.
2641D ca G8 About 20 miles below Lismore.
2606D ca 73 About 20 miles below Lismore.
5777D 78 River Bride, Aghern.

Female Fish.

No. of 
Label.

Interval between 
marking and 
recapture.

Place of Recapture.

4589D
Days.

1 Lismore Weir.
2307D “ a few days.” do.
2252D do. do.
2891D ca 59 About 13 miles below Lismore.
5392D ca 65 About 6 miles above Lismore.
4989D 76 River Bride, Conna.
5303D 79 i\bout 9 miles above Lismore.
2214D 9G About 24 miles below Lismore.

Section H.

Stripped Fish recaptured as Clean in the following 
Open Season.

D. 5955.—Female, marked at Lismore Weir 14th January, 
1905 ; 8 lbs. (est.), 2 ft. 6 in.

Recaptured 28th April, 1905, at Ardsallagh, 
thirteen miles below Lismore; 14 lbs.. 

2 ft. 11 in.
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The record above must be received with caution, though it 
is not easy to sec whore the error was made. The weight at 
the time of marking is an estimate only, and probabty incor
rect, but 1 have no reason to doubt the accuracy of the length 
nor docs it appear, from correspondence with the gentleman, 
who recaptured the fish, that any mistake in weight or mea
surement was made by him. The fish, when recaptured, is 
described as a spring fish, which would hardly be the case if 
the. fish were merely a well-mended silvery kelt.

Amongst the Scottish records vide Calderwood,* I find a 
fish, No. 2823, marked as a female kelt of 15 lbs., and 3 ft., 
on 3rd January, 1899, and recaptured in the sea on the 1st 
March following. The fish is described as clean, but there 
appears to have been some mistake made in taking the weight.

Other instances of fish recovering condition in the short 
space of three and a half months appear to be of natural slats, 
marked as such, in the end of March or middle of April, and 
recaptured as clean at the mouth of the Biver Brora (vide Holt, 
op. cit., p. 180).

I can, however, trace no previous Irish record of a spent 
fish recaptured as clean at so early a date as April, and, more
over, the cases of spent fish retaken at Lismore would suggest 
that many of them are in no hurry to leave the river.

Section J.
Clean Fish recaptured as Clean in the Second 

succeeding Season.
D. 4410.—Male, marked at Lismore 6th February, 1904; 

14 lbs. (est.), 2 ft. 8 in.
Recaptured in Lismore nets 25th February 

1905; 18 lbs.
The record of D. 4410 presents features which are in manv 

respects peculiar, and stands alone so far as the returns of 
marked fish are concerned. I am, however, informed by Mr 
Godfrey that similar fish have before now been noted at Lis
more, though he does not state how they were identified in 
the two seasons. The history of D. 4410 is as follows :—the 
fish was netted at the killing hatch, Lismore, in December, 
1903, and was considered a springer, but was placed in the 
holding ponds to see whether it would ’develop sexual products. 
At the close of the spawning season, February, 1904, the fish 
was still bright, like a springer, and was accordingly marked 
and released.

Prior to the Report of 1901 (Holt, op. cit., p. 195) 
would have been generally considered that such a fish would 
remain in the river, maturing its sexual products, and descend
ing as a slat in the spring of the following year, but, as was 
shown by the repords of D. 858 and D. 861, some of the 
early spring fish in the Blackwater descend to the sea before 
spawning.

*20tt Ann. Hep. Fish. Bd., Scot., Pt- 11 > P- 80-
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Returning once more to the history of D. 4410 we find that 
it was.recaptured as an undoubted springer in February, 1905 ; 
the fish was taken in the Lismore nets, which fish at Lismore 
Castle, and 24 miles below Lismore Bridge.

The early date of capture and the condition of the fish prac
tically preclude the possibility of its having spawned in the 
previous winter. It must, however, bo admitted that such a 
possibility does exist, though even the doubtful record (see 
p. 50) would hardly account for a spent fish being clean at 
such an early date.

If the fish did not spawn in the winter of 1901 it may pos
sibly have been barren, or else may represent a class of fish 
which not only do not spawn annually, but need not even do so 
biennially.

Section K.

Clean Fish recaptured as Clean Fish.
The following recaptures falling within this section have 

been made since the publication of the previous Report. 
The weights arc omitted throughout, as those given for the 
fish at the time of marking (see Table II.) are estimates only ; 
they are, therefore, of no value in considering the change of 
weight, if any. of the fish during the interval between marking 
and recapture.

Arrangements have been made for weighing the clean fish 
taken this winter at Lismore, and it is hoped that some further 
light may be thrown on the question of the change of condition 
of the early running fish.*

Female Fish.
2868 D.—Marked 24th December, 1902; recaptured after 139 

days at Fort Grady, about forty-nine miles 
above Lismore.

2872 D.—Marked 24th December, 1902 ; recaptured after 145 
days at the same place as D. 2868.

5369 D.—Marked 13th December, 1904; recaptured after 116 
days at the same place as D. 2868.

4931 D.—Marked 2nd December, 1904; recaptured after 102 
days in the Lismore nets.

4934 D.—Marked 3rd December, 1904; recaptured after sixty- 
one days at Youghal, about twenty miles 
below Lismore.

4937 D.—Marked 5th December, 1904; recaptured after 
eighty-two days in the Lismore nets.

4943 D.—Marked 6th December, 1904; recaptured about 
eighty-five days later in the Lismore nets.

* Cf. Calderwood.—22/id Ann. Rep. Fish. Rd., Scot., Pt. II., p. 94.
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5381 D.—Marked December, 1904; recaptured 7th March, 
1905, in the Lismore nets.

5385 D.—Marked December, 1904; recaptured 14th March, 
1905, in the Lismore nets.

Male Fish.
4919 D.—Marked 29th November, 1904; recaptured after 

ninety-eight days, in the Lismore nets.
4945 D.—Marked 6th December, 1904; recaptured after sixty

eight days at Kilbarry, about nine miles 
above Lismore.

An analysis of the eleven records shows that four fish were 
recaptured above the place of marking, one fish twenty miles 
below, and the remainder in the Lismore nets, which have 
one hauling station below the weir opposite Lismore Castle 
and another about 21 miles below Lismore Bridge.

The fact that seven out of the ten were retaken below the 
weir would appear to form additional evidence for the correct
ness of the belief at Lismore that winter clean fish lnake only 
a temporary7 stay in the river (c/. Holt, op. cit., p. 19o). It 
may, however, be noted that the recaptures below the weir 
took place in February or early in March, while those from 
the higher reaches (D. 2868, D/2872) were in May.

It is also by no means impossible that a further study of the 
clean winter fish in the Blackwater may show a division into 
two classes, one which remains in the rivers an ®P^ns m 
the winter following, while the other makes 
stay, and perhaps does not spawn in the winte mo, cf. 
D. 4410, p. 50.

The Scottish experiments suggest that
the early clean run fish are largely influenced by the tempera
ture and height of the water -/further investigationss on these 
points in regard to the Biver Blackwater will oi etore be 
necessary when an attempt is made to settle e general 
question.

2 A
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iv.—STATISTICAL INFORMATION RELATING TO 
THE SALMON FISHERIES.

By the courtesy of the gentlemen whose names appear 
below, it is possible to give the following Returns in continua
tion of those which appeared in our Reports for 1900-1903, and 
in the Report of the Irish Inland Fisheries Commission (Ap
pendix, Part II., xxiii.) :—
Percentages of Weight of Take above and below an 

Average for Twenty-five Years ending 1899. (Twenty- 
three years in the case of the Lax Weir Fisheries') : —

Blackwater, Lismore. Mr. R. Foley.
1902, ... 35 per cent, below.
1903, . . . 18
1904, . • . 50 ,,

The killing hatch was kept open during the first three 
months of 1902, and during February, March and April in 
1903 and 1904.

Mr. Foley notes that the fall in 1904 is to be attributed to 
the great decrease in the quantity of grilse.

Blackwater, Co. Kerry. Mr. R. M'Clure.
1902, . . . 10 5 per cent, above.
1903, . • . 38’6 ,, below.
1904, . . . 82-8

Waterville, Co. Kerry. Mr. J. E. Butler.
1902, ... 20 per cent below .7
1903, ... 43
1904, . . . 41’6

Mr. Butler writes : — “ Ample water during all fishing sea
son. A very poor run of peal.”

Laune, below Killorglin Bridge. Mr. R. Power.
1902, ... 12 per cent, below the average

of the twenty-four years 
ending 1898.

1903, ... 12 per cent, below ditto.
1904, ... 47 ,, ,,

Mr. Power writes : — ‘‘ Only on four occasions since 1869 
had fewer fish been taken. The falling off was very marked 
in the grilse.”

Lax Weir (including weir and
nets), Shannon. Mr. J. A. Place.

1902, ... 74 per cent, above.
1903, • . . 4 ,, below.
1904, • • . 57
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Mr. Place writes:—
“ Only once, in 1888, have we had such a very bad season. From 

what 1 can gather, there was a fair run of spring salmon in the 
Shannon, but owing to the floods and wild weather, we could not 
catch them. For nearly four weeks in the early spring the weir was 
not fishing at all. In the peal season, the weather and water were 
excellent, but there was an utter absence of peal, compared with an 
average year. They did not come either during the season or after.

Average Weight of Salmon, . . . 15’7 lbs.
,, „ Peal, . . .4-8 lbs.

1 he weight of the peal, in my opinion, confirms what I have repeatedly 
drawn attention to, viz.—that in bad seasons the fish for the most part 
are in miserable condition.”

Bann Nets.
1902,
1903,
1904,

Mr. T. M'Dermott. 
9'75 per cent, below.

17
8’5 ,, >>

Foyle Nets.
1902,
1903,
1901,

Mr. T. M'Dermott. 
31‘75 per cent, below.
6'5 ?b°ve-
6'5 .. below-

Erne Nets.
1902,
1903,
1904,

Mr. T. M'Dermott.
1 per cent, above.

30 f below.
65

Erne Angling.
1902,
1903,
1904,

Mr. T. M'Dermott. 
26’2 per cent, below. 
13’03 „
32

Moy Tidal.
1902,
1903,

Mr. J- Garvey.
5 per cent, above.

10 per cent, above average of 
good years.

1904, 45 per cent, below.

Mr. Garvey notes that the low figure is due to the failure 
of the grilse. The salmon fishing season was one of the best, 
but the grilse were very few and very small and poor.
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Other Returns.

Blackwater.—Dromana Fishery. Mr. Villiers Stuart.

— Salmon. Peal. Total.

1902, 217 1.076 1,293

1903, 324 525 819

1901, 426 386 812

Castleconnell Angling. Mr. S. C. Vansittart.

’ To 31st July only. t To 30th June only.

i

Salmon. Peal.
Total 

for 
Season 
Salmon.

Total 
for 

Season 
Peal.

Total.1st Feb. 
to 

31st May.’

1st June 
to 

31st Oct.

1st Feb. : 
to | 

31st May. j

1st June i 
to

31st Oct. 1

1902, 26 1 0 4
J

4 35
Worldsenci and 

Erinagh. 1903, 13 4 - 10 17 10 27

k 1904, 23 5 1 2 28 2 30

r 1902, 24 1 16 1
1

25 ; 16 41

Newgarden, . < 1903, 25 5 i 90 30 90 120*

I 1901, 26 3 - i 34 29 34 63’

1 1902, 25 9 13 34 13 47
Summerhill 1 

and Castle. S 1903, 26 5 20 31 20 51
I 1901, 37 12 13 49 13 62

1902, 12 2 12 11 12 26
Woodlands, . <; 1903, 8 2 3 10 3 13t

1901. 10 4 3 14 3 17

' 1902, 34 4 36 38 36 74
Doonass, < 1903, 48 5 38 53 38 91

1 1901, 54 11 30 65 30 95

r 1902, 21 10 46 31 46 77

Hermitage, . 1903, 27 11 35 38 35 73
I 1901,

31 2 i 17 33 17 60

C 1902, 8 3 40 11 40 51

Landscape, . - 1903, 8 - 15 8 15 23t

k 1904, 8 - - 8 - 8

f 1902, 18 6 43 24 43 67
Prospect, < 1903, 13 - 68 13 68 81’

L 1904, 20 3 - 20 23 20 43

Mr. Vansittart writes :—“A very bad peal season.”
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Snir. —Cahir Park and Ncddin’s
Water. Mr. W. Rochfort.

Cahir Park— 1902,
1903,
1901,

21 salmon,
• 59
• 48 ,,

weighing 2074 lbs. 
„ 621“ „

„ 606 „
Neddin’s Water— 190-2, 9 „ 78 n

1903, . 43 447 „
1901. . 46 „ 730 „

Waterville Salmon Fishery. Mr. J. E. Butler.

_____
Jan. 
1st to 
15th.

Jan. 
16th to

31st.
Feb

ruary. Marclt. April. May. June. July. Total.

1902, . 29 11 29 26 32 13 279 82 601

1903, . 44 39 72 47 6 1G 81 49 357

1904. . G5 30 57 40 47 29 68 31 367

BETURNS OF IRISH SALMON FROM BILLINGSGATE.

Mr. J. Wrench Towse.

Number of Boxes of 
Irish Salmon.

Average Price 
per lb.

No. of Boxes
fron all sources.’

1902. 1903. 1901. 1902. 1903. 1904. 1902. 1903. | 1904.

January, 27 32 42 3
d.
5

d.
3 Hi

s. d.
4 2J 197 165 112

February, 212 227 238 2 3 2 0 2 3 807 977 918
March, 279 359 481 2 5 2 5 2 3J 1,153 1.387 1,527
April, 351 5S6 711 2 7 2 0.J 2 11 1,564 2,062 2,145

May, 635 789 964 2 2 1 7 1 9 2,862 3,552 3,267

June, 2,792 1,571 1,916 1 7 1 3J 1 5i 6,381 5,859 5,768

July, 2,586 4,245 1,911 1 1 1 2 1 2J 9,379 9,357 8,610

August, 88 226 232 1 2 1 2 1 5i 3,934 3,853 3,377

September, ... 1 1 3 1 8 1 6 2 0 744 893 427

October, - - - - - - 100 154 41
November, - - - - - - 33 66 25
December, - - - - - - 34 92 47

6,974 8.036 6,528 - - •• 27,188 28,407 26,264

’ Including English, Scotch, Irish. Dutch, Norwegian, French, Danish, 
and Canadian.
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VII. ’04,

v—SUBSTANCE OF REPORTS RECEIVED FROM CLERKS

What is the general state of the Salmon Fisheries in this District ? Arc they as 
a rule improving or declining ?

District.

1903. 1904.

Dublin, . ! Fair ; slight improvement.

1

Fair ; about the same as last year,

Wexford, Improving, .... Improving, ....

Waterford, . Improving ; the open season as regards 
take of Salmon was the best for the past 

1 twenty vears.

Fairly satisfactory ; improving,

Lismore, ' Good ; improving, Good ; improving,

Cork, Fairly good ; declining, . Fairly good ; slight improvement, .

Cork (Bandon), Good ; improving, Fair ; showing tendency to improve,

Skibbereen, . Great improvement ; has been the best 
season for net fishermen for some years.

Very poor ; great falling off from last year,

Bantry, Good ; improving. Bad : declining, ....

Kenmare, Fair, but not so good as in previous years, Very bad : declining,

Waterville, .
1

Fair. No change for the past two years, Fairly good ; improving, .

Killamey, Fair ; improving, Foor ; not improving,

Limerick, On the whole more satisfactory than in 
recent depressed years.

Unsatisfactory, especially for peale—worse 
than the average of preceding years.

Galway, | Not so good as last year, either as to supply 
or capture.

Not so good as last year either as to supply 
or capture.

Connemara, Fair ; improving, Fair ; improving, ....

Ballinakill, . Declined since last year, . Very bad ; declining, . . .

Bangor, Not so good as in preceding year ; declining, Very bad ; declining, . . .

BaJlina, Fair ; improving, Very bad, .....

Sligo,
J Fair ; improving,

Fairly good ; inclined to improve, .

Ballyshannon, Good ; neither improving or declining, Not so good in the estuaries ; sea fishing 
better.

Letterkenny, Fair, .... Prospect very fair ; no remarkable change,

Londonderry, Satisfactory ; improved, . Fair ; about average.

Coleraine, . Not quite so good as last season, Improving, ....

Fallycastle, 1 Declining, .... Improvement, ....

Dundalk, • • Generally very good ; improving, Fair : not so good for angling, but better for 
netting.

Drogheda, . A general improvement on preceding year, Fair ; improving.
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OF CONSERVATORS RELATIVE TO SALMON FISHERIES

Has the take of Salmon and Grilse by nets and weirs throughout the district been 
more, or less, productive in the present year than in the past one?

District.

igc 1904.

More productive, . More spring fish taken, but much less 
Grilse,

Dublin.

Moie Salmon—less Giilse, More Salmon ; less Grilse, Wexford.

Far more Salmon, but less Grilse, Somewhat less productive, especially as 
regards Grilse.

Waterford.

The take generally shows a very 
increase as compared with previous

good 
vests.’

The take of Salmon very good; the take 
of Grilse poor.

Lismore.

Less productive, . Less; little or no Grilse taken by nets, . Cork.

1
More productive, . About the same, , , Cork (Bandon).

More productive, • Less productive, . . • • Skibbercen.

Less productive, .. - Less productive, . . . • Bantry.

Less productive, . Less productive in present year, . Kenmare.

Less productive, . Net fishing poor in consequence of inclement 
weather ; weirs much improved.

Waterville

More productive, . Less productive, . Killarney.

Less productive, . Take of Salmon something less, but that of 
Grilse enormously less.

Limerick-

Less productive. . Less productive, • • • •
1

Galway.

— Connemara.

Very much less, Very much less productive. Ballinakili.

Less productive, . Very much more productive, . . Bangor.

Slightly more productive, Considerably less productive, Ballina.

About the same, .
About the same, . . • • Sligo.

Less productive, « Less in the rivers. Ballyshannou.

More productive, , j Very much more productive, Letterkenny

More productive, . Somewhat less productive, • L°n<ioUderry

Less productive, . More productive, . • * • Coleraine.

Less productive, . More productive, . ’ • Ballycas^'e

More productive, . More productive, . • • • Dundalk.

^.□increase in the take of Salmon, but not 
id that of Grilse.

More productive ; marked increase, Drogheda.
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VII. ’04, 60

Substance of Reports received from Clerks

district.

Has the take of Sea Trout by nets and weirs been more, or less, productive this 
year than in the past one ?

1903. 1904.

Dublin,

|
1 Less productive, .... More productive, .... 

|

Wexford. More productive, .... Less productive, ....

Waterford, . Very little netting for Sea Trout. No record of any Sea Trout taken in this 
District.

Lismore, More productive, .... More productive, ....

Cork, About the same, .... Less, .....

Cork (Bandon), More productive, .... About the same, ....

Skibbereen, . More productive, .... About the same, ....

Bantry, Less productive, .... More productive, ....

Kenmare, No nets for Sea Trout used in this district, No netting for Sea Trout in the district, ..

Waterville, . Very few Sea Trout taken in the district 
by nets.

Net fishing poor in consequence of incle
ment weather ; weirs much improved.

Killarney, z\bout the same, .... No nets or weirs for capture of Sea Trout 
in District.

Limerick, . . ' This kind of fishing is never of any conse
quence in the Shannon.

None taken in Shannon for commercial 
purposes.

Galway, Less productive, .... About the same. ....

Connemara, , — —

Ballinakill, . Very much less, . Very much less productive,

Bangor, Less productive, .... Less productive, ....

Ballina, No, .... An average, ....

Sligo, No, .... Better this year, ....

Ballyshannon, Slightly more productive in River Erne, . More productive in River Erne, .

Letterkenny, More productive, .... Much more productive, . . .

Londonderry, . More productive, .... Somewhat less productive,

Coleraine, Less productive, . No perceptible difference, . . •

Ballycastls, Very few taken, .... About the same, ....

Dundalk, . Less productive, .... About the same ....

Drogheda . • Considerably less, .... Less productive by one-half. . .
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61

of Conservators relative to Salmon Fisheries- - continued.

Has any peculiarity been observed in the date at which fish have appeared in 
the rivers this season ?

District.

1903. 1904.

Earlier than usual. No Grilse were taken at July, . . Dublin.

Grilse were late, . Grilse were late, .... Wexford.

No, ... • No, .... Waterford.

No, ...
* 1 No, . • . • Lismore.

No, ... • None, except some Spring Salmon observed 
in December.

Cork.

No, ... • No, ...» Cork (Bandon).

No, es ; Salmon appealed this year in April,. Skibberere.

No, No, . Bantry.

No,
* No, .... Kenmare.

No,
1

No, . . • • Waterville.

No, No, . . • • Killarney.

No, No, . • ■ • Limerick.

No,
• Grilse commenced to run earlier than usual, Galway.

No,
• No, .... “Onnemara.

No,
• No, .... Ballinakill.

No, . • No, .... Bangor.

Grilse were later in running, . • No. but the Grilse came in small and poor 
condition.

Ballina.

No,
• No, .... Sligo.

Fish appeared in the rivers about 
weeks later. two Yes ; appeared later, Ballyshannon.

No, No, . . • ’ Lc tterkeuny e

No, ... • No, . • • • Londonderry.

No, • No, .... Coleraine.

No, • An earlier run of Spring fish appeared in 
the Bush than usual.

BallycasUe.

No, • No, . • • ' Dundalk.

Grilse and White Trout about fourteen 
days later than in previous year.

Runs poor in February and March, Drogheda.
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vii. ‘o-i. 62

Substance of Reports received from Clerks

District.

Between what dates did the principal migration of smolts take place ? Was 
it larger or smaller than usual ?

i9°3- 1904

Dublin, .May and June—also in the Autumn. 
Larger.

May and June. Not larger than usual,

Wexford, March and April. Larger, March, April, and May. About same as 
last year.

Waterford, . End of March, April, and May. Larger. 
On Barrow run continued longer than 
usual. General run very good. About 
same as in 1902.

Early part of April and May. Larger, .

Lismore, 1 From 17th March to end of May. Much 
( larger.

From middle of March to end of April. 
Larger than usual.

Cork, Between 5th and 28th March, Between middle of March and 1st May. 
Larger.

Cork (Bandon), Between 1st April and 1st May. Much 
larger.

25th March and 4th May. Larger,

Skibbereen, . Between 6th April and 9th May Average, 10th April and 16th May. Same as usual,

Bantry, . . April and May. As usual, April and May. As usual,

Kenmare, . . April and May, .... March and April. Cannot say,

Waterville, . April and May. No change, April and May. Larger, .

Killarney, . March to May, inclusive. About the same, March to May. About same.

Limerick, April and May. Average, April and May. Up to usual average,

Galway, April and May. Average, April and May, ....

Connemara, , April and May. Average, April to May. About the same, .

Ballinakill, . Cannot say, .... Cannot ascertain, ....

Bangor, End of April to end of May. About the 
same.

End of April and May,

Ballina, April and May, .... April and May. Smaller,

Sligo, About 12th May to middle of J une. arger, April, May, and first week in June. More 
numerous.

Ballyshannon, . April and May. Larger, . Middle of April to end of May. Larger, .

Letterkenny, Date not known, Could not be ascertained, .

Londonderry, 1st April and 15th June. About the same, 1st April to 15th June. About the same, .

Coleraine, . • Early in April to end of J une. Average, 1st April to end of June. Larger,

Ballycastle, End of May to beginning of J une. Average, Rivers are generally clear before end of 
J une. Larger.

Dundalk, • • Between 1st and 31st May. No change, . May. No change, . .

Drogheda, . •
j

April and May. Larger, . April and May. Average, . .
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63

of Conservators relative to Salmon Fisheries—continued.

Has there been observed more than one migration of Smolts to the sea during 
the season ? If so, state dates when these migrations took place.

District.

1904.

Yes ; late in August, Not this year, .... Dublin.

Yes ; on 8th May, No, .... Wexford.

No, . . . . 1 No, .... Waterford.

No, . 1 No, .... Lismore.

No, .... No, . . . • Cork.

No. .... No, .... Cork (Bandon).

No, .... No. .... Skibbereen.

No, .... No, .... Bantry.

None observed .... No. . . . Kenmare.

No, .... No, .... Waterville.

No, .... No, .... Killarney.

Yes ; in September, Yes ; there is an Autumn run, chiefly in 
September.

Limerick.

Yes • in September, Yes ; small run in October ; not as 
numerous as usual.

Galway.

No, .... No, .... Connemara.

Cannot say, . ------ Ballinakill.

No, .... No, . . * Bangor.

No, .... Smolts were not observed to any extent, . Ballina.

Yes ; but date not noted, . es ; about end of August, • • Sligo.

No, .... No, .... Brill yshannon.

No, .... No, .... Lettetkeuny.

Yes ; but date not noted. Yes ; cannot give dates, • • • Londonderry.

No. .... Several migrations with each flood from 
1st April to end of June.

Coleraine,

No, .... No, .... Ballycastle.
No, .... No, .... Dundalk.

No, .... Yes; the run continued far some time in 
June.

Drogheda.
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VIT. ’04 64

Substance of Reports received from Clerks

In your opinion was the weather favourable or

District. (i.) To Netting.

1903- 1904.
1

Dublin, Favourable, .... Favourable, ....

Wexford, Unfavourable, .... Unfavourable, ....

Waterford, . Favourable, .... Favourable, ....

Lismore, Favourable, .... Favourable, ....

Cork, Unfavourable, .... Unfavourable, ....

Cork (Bandon), Unfavourable for first four or five weeks Favourable, ....

Skibbereen, . Favourable, .... Unfavourable, ....

Bantry, Unfavourable. .... Unfavourable, ....

Kenmare, Favourable to middle of July, Unfavourable, ....

Waterville, . . ' Unfavourable, .... Unfavourable, ....

Killarney, Part of the season was unfavourable in 
the rivers owing to floods, but favour-

Favourable, ....

Limerick, Very unfavourable in Spring—normal in 
Summer.

Unfavourable in Spring; favourable in pealo 
season.

Galway, . Unfavourable in Spring ; moderately favour
able during Summer months.

Generally favourable,

Connemara, Unfavourable, . . • • Unfavourable, ....

Ballinakill, . Unfavourable, .... Unfavourable, . • • •

Bangor, Unfavourable, .... Favourable, . • • •

Ballina, Fa ourable, .... Favourable, . . . •

Sligo, Favourable, .... Favourable, . • • •

Ballyshannon, Favourable in the beginning, but unfavour
able in the lattei part of the season,

About same as usual, . . •

Letterkenny, Favourable, ....
Unfavourable, . • • •

Londonderry, Fairly favourable, ...
Favourable, . • • •

Coleraine, Favourable in inland waters; unfavour
able in the tidal. At sea unfavourable. In tidal and upper

waters favourable.

Ballycastle, Unfavourable, .... Favourable, . • • •

Dundalk, . . Favourable on the whole, but to some ex
tent interrupted by floods.

Favourable, . • • •

Favourable, . . • •Drogheda, . . The heavy waters subsequent to the storm 
of 26th February, 1903, interfered with 
both angling and netting in the upper

=====:--
waters.
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of Conservators relative to Salmon Fisheries—continued.

unfavourable in each month of the open season ?

District(ii.) To Angling.

1903. 1904.

Favourable .... Unfavourable, .... Dublin.

Favourable, .... Favourable, .... Wexford.

Favourable, .... Favourable in early part of season, Waterford.

Favourable, .... Very favourable, . . . • Lismore.

Unfavourable, .... Unfavourable, • . • • Cork.

Favourable, .... Favourable, . . . • Cork (Bandon'.

Favourable, .... Unfavourable, .... Skibbcreen.

Favourable, .... Favourable, . . . . Bantry.

Favourable to middle of July. Unfavourable, . • • • Kenmare.

Unfavourable, On the whole rather unfavourable, . Waterville.

Favourable on the whole, Favourable, . • • • Killarney.

Very favourable for some districts. Un
favourable in others. Favourable in Spring; fairly so in Summer, Limerick.

Very unfavourable during February, March, 
and April. Moderately favourable in 
May. J une, and J uly.

Favourable,

Generally favourable, • •

Favourable, . • • .

Galway,

''Onnemara.

Favourable, Favourable, .... Bahinakill.

^Favourable, Favourable, except in Newport River, Bangor.

Favourable, Favourable, .... Ball in a.

Favourable, . Not quite so favourable, . Sligo.

Favourable, Favourable, . • • Ballyshannon.

Favourable,

Favourable,

Unfavourable,

Unfavourable during part seasoD> .

Favourable, • • * •
Favourable in River Bann; unfavourable 

in small rivers.

Letterkenny.

Londonderry. 

Coleraine.

Unfavourable in early part of season, im
proved towards the end.

Favourable, ....
Favourable, .

I
Favourable, . • • •

Ballycastlo.
Dundalk.

The heavy waters subsequent to the storm 
of 26th February, 1903, interfered with 
both angling and netting in the upper 
waters.

Favourable, Drogheda.
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.Substance of Reports received from Clerks

District.

At what period of the year is Grilse first taken ?

1903. 1904.

Dublin,

1

June, .... July...............................................................................

Wexford, June, July, and August, . ■ J uno. .....

Waterford, . June, ....
I

About May, ....

Lismore, Early in May- .... 2nd May, ....

Cork, Early in May, .... About 1st May, ....

Cork (Bandon) Middle of June, .... Early in June. ....

Skibbereen, . End of June, .... Middle of April, ....

Bantry, July, .... July. ....

Kenmare, . . | June, .... June. ....

Waterville, ,
I

J une, .... Middle of May. ....

Killarney, . j End of May, .... End of May, ....

Limerick, 1 End of May, End of May, ....

Galway, End of May, . 12th April, ....

Connemara, June, .... Ballinahinch early in June—other fisheries
middle to end of June.

Ballinakill, . | Middle of June, . . . • 21st June, ....

Bangor, 1 End of May, .... June, ....

Ballina, J une, .... —

Sligo, • • | About middle of May, Mav and June in Sligo division; July and
August in Ballisodare.

Ballyshannon, June. .... End of June, ....

Letterkenny, June, .... Between middle of June and August.

Londonderry,
1
j End of May, .... Beginning of June,

Coleraine, . ■ End of May, .... End of May, June, and July,

Ballycastle. | Middle of May, .... First or second week in May,

Dundalk,
1 .
1 June, .... June, ....

Drogheda, . • June, June, ....
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of Conservators relative to Salmon Fisheries—continued.

During what months is the greatest quantity observed or taken ?
District.

*9°3- 1904.

End of J uly, July, .... Dublin.

July, I July. . . . . • Wexford.

July and August. ■ Encl of July and beginning of August, Waterford

June and J uly. J une and J uly, .... Lismore.

June and July. Middle of June and July, Cork.

June and July, 1 Middle of June to middle of July, Cork (Bandon),

August, August, . . • • Skibbereen.

July, I July. ....
Bantry.

July, | July. .... Kenmare.

August, June, .... Waterville.

J une and J uly, . June and July . Killamey.

J une, j June, , . • Limerick.

June and July, | J une and J uly, .... Galway.

June and July,
Ballinahinch June—other fisheries July, Connemara,

June and July,

July,

Last week in June and first fortnight in 
July.

July. . . . .

Ballinakill,

Bangor.

June and July,
— Balhna.

End of June,
j Mayo and June in Sligo division; July 

and August in Ballisodare.
Sligo.

July, July, .... Ballyshannon,

June to August, . Between middle of June and August. Letterkenny,

July, July, .... Londonderry.

July, June and July, . Coleraine.

Middle of June to middle of July
24th June and 13th July, Ballycastle.

July, July, .... Dundalk.

July, & . . . July. . . . • | Drogheda.
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Substance of Reports received from Clerks

District.

During what months are many Salmoi
Salmon on an average heavier or

taken with the Grilse, and are these 
lighter than at other periods ?

1903. 1904.
1

Dublin, J une ; heavier, .... July ; about the same as last year, . ;

Wexford, . June; heavier, . . . . June and July; heavier,

Waterford, . July and August; lighter, July and August; lighter as a rule,

Lismore, May and June; lighter, . May and June, . . . .

Cork, April and May ; about the same, . April and May ; about the same weight, .

Cork (Bandon), June and July; heavier, . June and July; average,

Skibbereen, . . : July and August; heavier, July and August; heavier,

Bantry, . . J June and July; heavier, . J une and J uly.

Kenmare, . . J uly ; heavier, June and July, ....

Waterville, . . July; lighter, .... May and June; somewhat lighter,

Killarney, . Juno; heavier, .... End of May and beginning of June ; about 
same.

Limerick, . . : May; lighter, . • • • May ; lighter, ....

Galway, . . ' June and July; lighter, • July; lighter, ....

Connemara. . ‘

Ballinakill, . . |

July and August; heavier on Ballinahinch, 
average elsewhere.

June; same weight,

July and August; much the same weight 1 
as during the r»st of the season.

June; much tLe.amc,

Bangor, May and June; heavier, . May and June; no change,

Ballina, . * June and July; same weight, Not known ; smaller,

Sligo, May to July; heavier, May and June ; average weight better, .

Ballyshannon, June and July; very little difference, . End of June; lighter,

Letterkenny, • J une and J uly , . June and July ; heavier, .

Londonderry, June to August, . June, July, and August, .

Coleraine, . May and June; lighter,. June and August; heavier in tidal waters,

Ballycastle, — Fish were observed to be getting heavier 
after 20th July.

Dundalk, 1 July and August; lighter, July and August ; lighter, . .

Drogheda, .
1
, Lighter, .... July ; lighter, . . . . .
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Conservators relative to Salmon Fisheries—continued.

District.
In what months arc the greatest quantities of Salmon (not Grilse) captured?

11903. 1904.

June, .... June, .... Dublin.

April and May, .... April and May, .... Wexford.

May and J une, . . . . 1 •'ebruary, March, April, and May, • j Waterford.

February to May, •ebruary to June, . . • Lismore.

March and April, . . . , April, . . . Cork.

May for nets ; April for rods. April and May, . Cork (Bandon).

August and September, . August and September, . Skibbereen.

J une, .... J une, . . . • Bantry.

June and July, .... July, .... Kenmare.

February to April inclusive, February, March, and April, • • Waterville

January to April, inclusive, . January to April, Killamey.

April and May, April and May, .... Limerick:

March to May inclusive, April, .... Galway.

August and September on Costello, Screcb, 
and Inver. Other fisheries July and 
October.

July. August, September, and October,
1
j Connemara.

May and J une, • . . . First week in June, | Ballinakill.

April and May, .... April and May, . Bangor.

Up to May, • • . . To end of May, Ballinn.

January and February, . June, ..... Sligo.in Sligo River May and June.
May and June, • . . . May and J une, .... Ballyshannon

July and August, July and August, Letterkenny.

July and August, July and August, Londonderry

May, • • . . May, June, and July, Coleraine.

April and from last week in J uly to end of 
season. 20th May and 20th July, Ballycastle.

February and March, April to June, in
clusive. April, May, and August, . Dundalk.

— April and May, .... Drogheda.
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VII. ’04 70

Substance of Reports received from Clerks

i

District.

Can it be ascertained what proportion the capture of Grilse bears to the capture of 
Salmon ?

1903-
I

190.1.

Dublin, IOO to II, f About equal numbers taken, . .

Wexford, ' More than double the number of Salmon, No ; bad year for Grilse, .
|

Waterford, . 1 5 to t in tidal waters, No ; but take of Grilse less than that of | 
Salmon.

Lismore, No, .... . Cannot be ascertained . . .

Cork, About 2 to r, . Cannot be ascertained, ...

Cork (Bandon), No, ..... No, .....

Skibbereen, . About equal About equal, ....

Bantry, 15 to r . 10 to 1,

Kenmare, ro to r, . 10 to r,

Waterville, . About 2 to i, . . r to 5. Fishermen at Grilse season go in 
more for White Trout fishing—hence the 
proportion.

Killamey, . About 3 to 1 . 2 to 1,

Limerick, 6 to 1, . About 3 or 4 to r . . .

Galway, 5 to r. . it to 2,

Connemara, Ballinahinch and Screeb about equal ; other 
fisheries 3 to r.

On Ballinahinch and Screebe about equal. 
Other fisheries 3 to 1.

Ballinakill, . 4 to 1, . 3 to 1.

Bangor, 18 to I, 20 to 1, . . . •

Ballina, Cannot tell, No ; but greater portion were Grilse,

Sligo, 4 to 1. . Sligo Division, 3 to r ; Ballisodare, 6 to r,

Ballyshannon, 2 to 1, . 2 to 1, . . . .

Letterkenny, 5 to t. . . • . . 5 to 1, . . . .

Londonderry, No* but greater number of Grilse, Majority Grilse ...

Coleraine, . a to r, . . . » 2 to 1,

yallycastle, Cannot be ascertained,

Dundalk .No, . . , ! Cannot be ascertained,

Dtoghedi, . The capture of Salmon is far in excess of 1 
that of Grilse.

Capture of Salmon far in excess of that of 
Grilse.
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of Conservators relative to Salmon Fisheries—continued.

r 371 ]

Is there any increase in the average size of the Spring Salmon or Grilse ? Give average 
weight of Salmon and Grilse in the season of this year as far as practicable.

District.

1903. 1904.

No. Salmon xjlbs., Grilse 5 lbs., . Increase in case of Spring Salmon. Salmo 
11 lbs., Grilse 5 lbs.

Dublin.

No. Salmon 12 lbs., Grilse 5 lbs.. Salmon 11 or 12 lbs., Grilse 5 lbs., Wexford.

No. Salmon 12 lbs. to 14 lbs., Grilse 4! 
lbs. to 5 lbs.

No. Salmon 12 lbs., Grilse 5 lbs, Waterford.

Yes. Salmon 14 lbs. to 27 lbs., Grilse 5 lbs. 
to 7 lbs.

No. Salmon 7 to 27 lbs., Grilse 6 to 7 lbs., Lismore.

No. Salmon re lbs.. Grilse 3 lbs.. Spring Salmon 9 lbs., Grilse 3 lbs., Cork.

Yes. . . . . No. Salmon 12 lbs.. Grilse 5 lbs., Cork (Bandon)

No. Salmon 9 lbs.. No. 10 lbs., ...» Skibbereen.

Yes. Salmon 16 lbs., Grilse 6 lbs., . ' No. Salmon 16 lbs., Grilse 6 lbs., Bantry.

No. Salmon 10 lbs. Grilse 6 lbs., . ] Salmon 10 lbs., Grilse 5 lbs., Kenmare.

No. Salmon xi lbs., Grilse > b .. Yes. Salmon, 14 lbs., Grilse, 6 lbs., . Waterville.

Salmon 11 lbs., Grilse 6 lbs., No. Salmon 11 lbs., Grilse, 5J lb*-, Killarney.

No. Salmon i6J lbs., Grilse 54 lbs. Yes. Salmon 15 to 70 lbs., Grilse 4 to 8 
lbs.

Limerick.

No. Salmon 13! lbs., Grilse 62 lbs., Spring Salmon about the same. Salmon 
about 14 lbs., Grilse 6 lbs. Galway.

No. Salmon 10 lbs., Grilse 7 lbs., No. Salmon 10 lbs., Grilse 7 lbs., . Connemara.

Salmon 12 lbs., Grilse 6J lbs., Spring Salmon 11 lbs., Grilse 6 lbs., , Ballinakill.

No. Salmon 10 lbs., Grilse 6 lbs., Yes. Salmon 8J lbs., Grilse 4} lbs., , Bangor.

No. Salmon 10 lbs., Grilse 6 lbs., ' No. 10 lbs. to 6 lbs., . . , Ballina.

Yes. Salmon 9 lbs., Grilse 6 lbs., Yes. Salmon 9 lbs., Grilse 4 lbs., Sligo.

No. Salmon 15 lbs., Grilse 6J lbs., Salmon 15 lbs., Grilse heavier, 6 lbs., Ballyshannon,

Yes. Salmon 14 lbs. to 15 lbs., Grilse 5 lbs. 
to 7 lbs. Yes ; in Spring Salmon, . Letterkenny.

No. Salmon 10 ibs., Grilse 6 lbs., No. Salmon 10 lbs., Grilse 6 lbs., , Londonderry.

No. Salmon 11 lbs., Grilse 7 lbs., No. Salmon 12 lbs., Grilse 6 lbs., , Coleraine.

No. Salmon to lbs., to 20 lbs., Grilse 
5 lbs. to 7 lbs.

Yes. Salmon 10 to 12 lbs., Grilse 5 to 
6J lbs. Ballycastle.

No. Salmon 14 lbs., Grilse 6 lbs., No. Salmon 14 lbs., Grilse 5 lbs., Dundalk.

Cannot ascertain,

1

j Salmon 14 lbs., Grilse 6 lbs.,
1

Drogheda.



VII.’04. 72

Substance oe Reports received from Clerks

District.

Has any sign of disease been observed amongst the Salmon during the year ? If 
so, describe it, and state if it has prevailed to any extent, and where ?

1903. 1904.

Dublin, No, . . . No, .... .

Wexford, No. , . . • No, .... .

Waterford, . No, . . . i Ves ; at Carlow during spawning season, .

Lismore, No. . . . • 1 No, .....

Cork, No, • No, ... .

Cork (Bandon), No. . • • • No, . . .

Skibbereen, . No, . • - • No, .....

Bantry, No, . - • • No, .... .

Kenmare, No, . . • No, • • • • •

Waterville, . No, . . • No, . . ...

Killarney, No, . . • • No, .... .

Limerick, No. . . . No, . ...

Galway, Practically none, . No, .... .

Connemara, No. . . . No, .... .

Ballinakill, . No, • No, .... .

Bangor, No, . . . • • No, .... .

Ballina, No, . . . • No, .... •

Sligo, No, • No, .... •

Ballyshannon. , No, No, .....

Letterkenny, No, . . • No, .... .

Londonden >, No, • No, .... •

Coleraine, . No, • No, . ....

Ballycastle, No, • No, .... .

Dundalk, . ' No, . . . • No, .... .

Drogheda, . No, • No, .....
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f Conservators relative to Salmon Fisheries—continued.

Can you give any information about the run of Salmon and Gtilse in each month 
of the close season ?

District.

1903. 1904.

Cannot be ascertained. No. ..... Dublin.

Salmon run from Octobet to December. 
Grilse earlier.

Depends on the condition of the water. 
Under favourable circumstances the 
great run of spawners occurs from middle 
of October to early in December.

In October and November a large run of 
Salmon and Peale took place. The 
number of spawning fish on the beds 
is much above the average.

! During October a fair number of fish passed 
to the upper waters.

No, .... .

No, .... .

No, .....

No, .... .

Fairly good runs of Salmon take place in 
the months of January and December.

In the months of August. September, and 
October the run of Salmon was rather 
slight, but there was the largest run of 
Grilse observed for the past ten years. 

Laigely dependent on the weather,

The principal run of Salmon ascends in 
November and December. Grilse go 
up earlier.

With suitable freshes the principal run of 
spawners is fiom latter end of October 
to end of November and first part of 
December.

A very large run of Salmon took place in 
October. The fish appeared to be 
much smaller than usual. The run 
continued to end of November.

No Grilse run in the close season; large 
quantity of breeding fish run in Novem
ber ana December.

Salmon run from October to December; 
Grilse do not run in any great numbers.

No .....

No .....

No. . ....

The run of Spring Salmon does not com- : 
mence till middle or end of December. |

Run of Salmon and Grilse was bad in 
August, September, and October.

Cannot answer question satisfactorily,

Wexford. 

Waterford.

Lismore.

Cork.

Cork (Bandon). 

Skiboereen, 

Bantry.

Kenmare.

Waterville.

Killarney.

Limerick.

Practically no run during the Close Season 
until the Spring fish begin to run early 
in the year.

No, .... .

No, • . . . .

No information, . . . .

No, .... .

There was a good run during November 
and December.

Cannot give information.

No, . . . . .

Greatest runs are in October and Novem 
ber.

A good run of Salmon during October and 
November.

No reliable information. .

A large run of Salmon in the month 0 
October.

No, ... .

No run until January, . . ,

No, .... t

; n°.
i
: N°,

No,

■ Salmon and Grilse often run in Sligo River 
in August and September, and a good 
number in October. November, and 
December.

1 A late run of Salmon took place during 
close season.

No, . . . . .

, Largest run in October, and November,
I but much depends on state of rivers. ’ 1

.No,
1

No . . . . . ;

A great run noticed in November and 
December; was larger than in former 
years.

No, . ....

Galway.

Connemara.

Ballinakill.

Bangor.

Baltina.

Sligo.

Ballyshannon, 

Letterkenny. 

Londonderry.

Coleraine.

Ballvcastle. 

Dundalk.

Drogheda.



VII. ’04, 74

Substance of Reports received from Clerks

District.

Have there been any cases of poisoning the rivers in the District ? If so, give 
particulars of the different cases, and if by Lime, Spurge, or Flax Water.

igo*. 190.;.

Dublin, 1 One case in River Liffey at Islandbridge, . One case in Liffey at Island Bridge,

Wexford, . . j No, . . . . No .....

Waterford, . No, .... . No, .... .

Lismore, No, ..... Yes. One attempt at Kingwilliamstown,

Cork, One case of poisoning by spurge, . No, .....

Cork (Bandon), One case ot poisoning by flax water, No, .....

Skibbereen, . No, .... . No, .....

Bantry, One case of poisoning by spurge in the 
Ballylickey River.

No, .... .

Kenmare, Two cases of poisoning by spurge in tribu
taries of the Roughty River.

Slahenj River, tributaiy to River Roughty, 
poisoned once by spurge.

Waterville, . No, .... . No, .... .

Killamey, . . ! One case of poisoning by lime on the Brown Flesk poisoned by lime on one oc-
Brown Flesk. casion.

Limerick, . . j No, ..... Some poisoning took place in Feale and 
Cashen, but unable to get evidence to 
secure conviction.

Galway, No, ..... No. .... .

Connemara. No, ... . No, . ....

Ballinakill, . . No .... . No, .... .

Bangor, No, .... . No, .... .

Ballina. No, . . . ... No, .... .

Sligo, No, .... . No, .... .

Ballyshannon, None, except by flax water Two cases by flax water; one by lime, .

Letterkenny, A few cases of flax water poisoning. Three cases of poisoning by flax water,

Londonderry, One serious case of malicious poisoning by 
chloride of lime at Carrickmore. There 
were also many cases of flax water poison- 

.. >ng.

No serious case except by flax water, .

Coleraine, • Yes. Twenty-seven cases of flax water 
pollution, and four of pollution by 
effluent from factories.

Eight cases of pollution by mills, and 
about 20 cases of flax water pollution.

Ballycastle A few cases of flax water poisoning. Almost disappeared. No prosecutions for 
flax water.

Dundalk, No, .... . A few cases of flax water pollution,

Drogheda, . . | — No, .....
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of Conservators relative to Salmon Fishebies — continued.

Has the quantity of Breeding Eish observed in the rivers in your District during 
this winter been greater or less as compared with last winter?

District

100 3. 1004.

About the same, Less. ..... Dublin.

Greater, ..... Less, ..... Wexford.

Much greater. Greatest for past twenty Greater, ..... Waterford.
yeais.

Greater, ..... Greater, ..... Lismore.

About the same, .... About the same, .... Cork.

Greater, ..... Slightly less. .... Cork (Bandonj

Much greater, .... Less, . .... Skibbereen

Greater, . . . , ; Less, ..... Bantry.

Greater, ..... Greater, ..... Kenmare.

Much greater, Slightly greater, .... Waterville.

Greater, . Much less, .... Killamey.

Greater, . No change noticed, . • Limerick.

Greater, . . Less, ..... Galway.

Greater, Greater, ..... Connemara,

About the same, .
About the same, ...* Ballinakill.

Greater,
Greater, .... Bangor.

There was a good number of bleeding fish 
but cannot make comparison with last Greater, Ballina.
year owing to high floods. 

Much greater, Much greater in Manorhamilton Division; Sligo.
less in Ballisodare.

Slightly greater, . Greater in some rivers, ... Ballyshannon

Greater, . . Greater, ..... Letterkenny.

Greater, Greater, ..... Londonderry.

Much less. Much greater, .... Coleraine.

Greater Greater, ..... Ballycastla.

Greater, Greater, ..... Dundalk.

Greater. ... i No replies received.
1

Drogheda.
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VII. ’04,

Substance of Reports received from Clerks

District.

In what rivers has the quantity increased ?

1903. 1904.

Dublin, Lifley and Bray, .... Lifley, .....

Wexford, ' In all rivers in the District, Slaney, Boro, Urrin, and Bann, .

Waterford, . 1 In all tributaries, . _
Freshford Brook (Nore), Fishoge, Burien, 

Live, Greese, and Douglas (Barrow).

Suir and Barrow. The Nore was as well 
stocked as last year.

Lismore, Blackwater and tributaries, In all tributaries and main river, .

Cork, . In Lee for the past few years, None, . . . . .

Cork (Bandon), In all the rivers in District, None, .....

Skibbereen, . Hen, ..... None, .....

Bantry, In all rivers in the District, None, .....

Kenmare, In all rivers in the District, In all rivers in the district.

Waterville, . In all rivers in the District, In all rivers, ....

Killarney, In all rivers in the District, None, .....

Limerick, In all rivers in the District (with two or 
three exceptions) especially in ’he 
rivers about Nenagh.

No increase in any river,

Galway, In all livers in the District, None, .....

Connemara, In Gowla, Ballinahinch, Inver, Screeb, and 
Costello.

Gowla, Ballinahinch, Inver, Screeb, Cos
tello, and Skannive.

Ballinakill, . In none, ..... None, .....

Bangor, Owenmore and tributaries, . In all rivers, ....

Ballina, Cannot say, In the main rivers and middle portions of 
the tributaries.

Sligo, In all rivers in the District, Bonnett and tributaries. .

Ballyshannon, Erne, ..... Erne and Bundrowes,

Letterkenny, Lennan, Crana, Owenea, and Gweedore, . Lennan and Swilly,

Londonderry, In all rivers in the District, In all, .....

Coleraine, — Maine. Blackwater, Ballinderry, Clady, 
and Moyola.

Ballycastle, In all rivers in the District, In all Salmon rivers,

Dundalk, In all rivers in the District, Glyde and Dee, ....

Drogheda, In all rivers in the District, No replies received,

I
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71

of Conservators relative to Salmon Fisheries—continued.

In what rivers has the quantity decreased ?
District.

1903. 1904.

Vartry, ..... Bray, ..... Dublin.

— Derry, and small tributaries of Slaney, . Wexford.

Slight decrease in the Ratherann and 
Mounecn tributaries of Barrow.

In the lowest tributaries, owing to absence 
of floods.

Waterford.

— None, ..... Lismore.

A decrease in Blarney River has been ob
served for past two years.

None, . .... Cork.

I — Bandon and Argideen, . . . Cork (Bandon).

— Hen, . .... Skibbereen.

• — In all rivers in the District. Bantry.

None. . .... Kenmare.

— None, . . , . . Waterville.

— Laune, Flesk, Maine, and tributaries, Killarney.

Kellestry River near Killaloe, and Shannon 
at Castleconnell. No decrease in any river. . • Limerick.

Rather less in all rivers, . Galway.

Doohulla and Skannive, . Doohulla, Connemara.

None, • • . . . None, . • Ballinakill.

A slight decrease in those flowing into 
Carrowmore Lake.

None, .
Bangor.

Cannot say, • . . . None,
Ballina.

—----- ■ Bailisodare and tributaries, Sligo.

No decrease reported. Eske and Inver, Ballyshannon.

No decrease reported, • . . None, , e Letterkenny.

— None, ..... Londonderry.

In all rivers in the District, , , None, ..... Coleraine.

— None. .... Ballycastle.

— No decrease noticed, . Dundalk.

•------- No replies received, , , . Drogheda.
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VII. ’04, 78

Substance of Reports received from Clerks

District.

Was the state of the rivers favourable or unfavourable to spawning, and to the 
protection of spawning, and spent fish, and young fry?

Dublin, Favourable in Lifley and Bray, . Lifley very favourable.

Wexford, Favourable, .... Favourable in all rivers, .

Waterford, . Most favourable, .... Unfavourable in tributaries owing to 
absence of floods preventing the fish 
getting up.

Lismore, Favourable, .... Favourable, ....

Cork, Favourable, .... Favourable, ....

Cork (Bandon), Favourable in all rivers. Very favour
able in Hen.

Favourable in Bandon and Argideen,

Skibbcteen, . Favourable, .... Very favourable, ....

Bantry, Favourable, .... Favourable, ....

Kenmare Favourable, Favourable, ....

Waterville, . ____ Favourable, ....

Kiilarney, ____ Unfavourable in the smaller rivers owing 
to drv weather.

Limerick, Most favourable, .... Favourable, ....

Ga way,
1

Favourable, .... Favourable for spawning. Favourable for
descent of spent fish.

Connemara, , Favourable, . . . • Favourable, ....

Billinakill, . Favourable, .... Favourable in all rivers, .

Bangor, . . Favourable, .... Most favourable, ....

Ballina, Unfavourable owing to high floods, Very unfavourable for three weeks in 
December.

Sligo, Very favourable, Favourable for Bonet, Ballisodare, and 
Ballinascorrow.

Ballyshannon, . Most favourable. . , Favourable, ....

Letterkenny, Very favourable in Lennan, Crana, Owenca, 
and Gweedore.

Favourable owing to high water,

Londonderry, Favourable, .... Very favourable, ....

Coleraine, . Favourable in all except the Kells River, . Favourable, . • • .

Ballycastle, Very favourable in Rush. Favourable in 
Glenhesk, Margy, and Glenarm.

|
Favourable, • • • j

Dundalk, . . Favourable, «... Favourable owing to continued floods. The 
run of fish on the Fane was later than 
in other rivers.

Drogheda, . , Favourable, .... No replies received, . . ;
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79

of Conservators relative to Salmon Fisheries—continued.

Any particular

1903

observations ?
District.

1904.

— — Dublin

— — Wexford.

— Waterford.

— ------■ Lismor

During the months of March and April, Rematkable increase of large red fish on Cork.
190r. a very large number of fry passed 
to the sea.

the spawning beds.

- ----- — Cork (Bandon).

The great increase in the number of spawn- ___ Skibnereen.ing hsh is due to the try put into the 
river bv the Board of Conservators.

Greater number of spawning hsh observed — Bantry.
than for the past ten or twelve years.

— ■ Kenmate.

— — Waterville.

— — Killarney.

— — Limetick.

A number of men were employed to pick __ Galway.
up and clean the gravel in the inland 
rivers which had become hard and over-
grown with weeds.

This proved a great success, evet y place
so treated was during the season fully 
utilized by breeding fish. —

Connemara.

— — Ballinakin,

— —
Bangor.

— Very mild weather during spawning season
Winter very favourable. All conditions 
good.

Damage caused bv caielessness of mill

Ballina.

Board's funds insufficient to improve Sligo.spawning beds. owners and poaching along sea coast.

— ----- - Bauystiannon.

— — Cetterkenny.

— —— Londonderry.

Spawning salmon were much larger and Spawning Salmon are larger than usual
Coleraine. 1spawned earlier in the year. and more plentiful than for last fifteen

years.
Ballycastle.

----- . — Dundalk.

— — Drogheda.
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^oi'E.—The references expressed in Roman numerals are 
to the separate numbers of "Scientific Investigations, 1904,” 
to which the divisions of this appendix correspond. The 
Arabic numerals which follow refer to the pagination of each 
number.

1 he' Arabic numerals in square brackets refer to the con- 
muons pagination of the appendix, at foot of each page.

A.
longicornis, V, 44 [220]. 

~ plat ydens, V, 44 [2201.
T ---- spi nosissi ma, V, 44 [220].

Acfieha echinata, IV, 6 [182]. 
Aczpenser st it rio, see Sturgeon. 
Acontiophorus scutatus, III, 22 [162J. 
Aega arctica, II. 62 [114].
-------crenulata, u 62 [114].
~~— ventiosa, II, 62 [114J.
Alosa finta, see Shad.
AI tent ha boprodes, III, 15 [155].

erenulata, III, 16 [156]. 
depressa, III, 16 [156].

-------------- interrupta, III, 15 [155].
-------------- norvegica, III, 15 [155].
--------------  purpurea, III, 16 [156], 

purpurocincta, III, 16 [156].
Amblyops abbreviata, V, 26 [202j.
Aniezra amphibia, III, 7 [147].
~~-------- longipes, I El, 7 [147].
A nimothea echinata, IV, 6 [176].
Auarrhichas •lupus, see Catfish. 
Anchorclla emarginata, III, 30 [170].

rugosa, III, 30 [170]. 
uncinata, III 29 [169],

Anchovy, parasite of, III, 27 [1671.
Anciniidae, fam. nov., II, 11 [63], 16 [68]. 
Anemophia peltata, III, 13 [153].
Angler, parasite of, III, 28 [168].
AnopZorfacti/Zits oculatzis, IV, 4 [174]. 
------------------------- petiolatus, IV, 6 [176].

•------------------------ pygmaeus, IV, 6 [176].
-------------------------typhlops, IV, 5 [175].
.4 m ops cornuta, III, 28 [168].
Anthura gracilis, II, 41 [93].
A pseudes g rossimarius, II, 58 [110].
-------------- hibernicus, II, 38 [90].
-------------- spinosus, II, 58 [110].
A rcturella dilatata, II, 68 [120].
Arens, C , VII, 9 [310].
Arklow lightship, South, see South Arklow It.
Arpacticus ch elifer, III, 14 [154]. 
------------------nobilis, III, 14 [154].
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ii Index.

Artificial propagation of Salmonidaa, VII, 3 [304] 
Artrot rogus Boecki, III, 21 [1611.
-------------  Lilljeborgi, III, 21 [161].
--------- ----  magniceps, III, 22 [162]
---------- — Normani, III, 22 [162].
------ -----  orbicularis, III, 22 [162J.
Ascomyzon echinicola, III, 21 [161J.
-------------  Thorelli, III, 21 [161].
Asconiscus simplex, II, 78 [130].
Asellopsis hispida, III, 8 [148].
Aspidiscus fasciatus, III, 17 [157].
Aspidophryxus peltatus, II, 76 [128], 82 [134]. 
Astacilla affinis, II, 67 [119].
-----------intermedia, II, 67 [119].
-------- — longicornis, II, 66 [118], 81 [133].
Astcrocheres Boecki, III, 21 [161].
-----------------echinicola, III, 21 [161].
---------------- Lilljeborgi, III, 21 [161J.
Athelges paguri, II, 55 [107].

B,
Basanistes salmonea, III, 29 [169].
Bass, parasite of, III, 24 [164], 
Bathycopea typhlops, II, 12 [64], 65 [1171. 
Bathycuma, generic characters of, I, 17 [17]. 
------------- bre.virostris, I, 18 [18]. 
------------- elongata, I, 18 [18]. 
Bentheuphausia amblyops, V, 18 [194]. 
Bibliography of Irish Copepoda, III, 30 [170]. 
--------------- -----  Pycnogonida, IV, 8 [178]. 
-------------------- Schizopoda, V, 47 [223]. 
Bodotria pulchella, I, 14 [14], 50 [50]. 
-----------scorpioides, I, 13 [13], 50 [50]. 
Bopyridae, larval, II, 56 [108], 79 [131]. 
Bopyrina virbii, II, 54 [106].
Bopyrus squillarum, II, 54 [106].
Boreomysis arctica, V, 45 [221], 

---------parasite of, II, 78 [130], 
-------- megalops, V, 46 [222].

——— microps, V, 46 [222].
— subpellucida, V, 46 [222],

----- tridens, V, 45 [221].
Botachus cylindratus, III, 20 [1601 
Brady, G. S., Ill, 4 [144].
Bradya typica, III, 6 [146]. 
Bradypontius magniceps, III, 22 [162], 
Bream, sea, parasite of, III, 24 [1641. 
Brill, parasite of, III, 25 [165],

Caecognathia stygia, II, 61 [113].
Calathura brachiata, II, 60 [112].
Cah’gus americanus, III, 24 [164], 

hicuspidatus, III, 24 [164]. 
centrodonti, III, 24 [164].

-------- curtus, III, 24 [164]. 
-------- diaphanus, III, 24 [164], 25 [165]. 
-------- elegans, III, 24 [164].
------- elongatus, III, 24 [164].
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Index. iii

Caliyus leptochilus, III. 24 [1641 
--------- minatus, III, 24 [1641
— ------ minimus, III, 24 11641
--------- 31 till er i, HI, 24 [1641. 
---------^ordmanni, III, 26 [1661 
--------- obscurus, HI, 25 [1651.

Paradoxus, HI, 26 [1661 
--------- pectoralis, HI, 25 11651 
--------- product us, Hi, 26 [1661 
--------- rapax, HI, 24 [1641
— — sal mon is, HI, 26 [1661
--------- scombri, HI, 25 [1651 
--------- ^tromii, HI, 26 [1661. 
-------- - stunonis, HI, 26 [1661 
——— vesper, III, 26 [1661 
Callionymus lyra, see Dragonet 
Caiman, W. T., I, 3 [3i ° 
Campylaspis glabra, 1, 34 [341.

" ’"tens, I, 34 [34] 
^strata, I, 35 [351 

_ sulcata, I, 3S [3S1 so „
“ verrucosa, I, 35 [351 L
Ca/fccr scorpioides, I, 13 [131. L 
Ca?U/tocampinS furcatus, III, 17 [157-| 

“-------imus, HI, 7 [147], *'
________ ~~ vast rat us, HI, 7 [147-1 

~ ■ Stromii, HI, n risn CamjeZZa perplexa, HI, 5 [1451 1 1*‘ 
CavtZZus oblongus, HI, 16 [1561 
Caipenter, G. U iy q ria-fi Catlish, parasite of, in 39 r^ni 
Cecrops Latreillei, HI, 27 [1671 ' 
CeraZoctima horrida, I 37 [371

era ocumidae, fam. nov., I 37 [371 
Chaelonymphon hirtum, IV, 3 [1731 ' 
Chalaiaspis unguiculata, V, 20 [1961 

comutus, HI, 28 [1681 
~ ■ gibbosus, HI, 28 [1681

ZZ :------ lophii, III, 28 [1681CAinio7?i7/Sls diadema, V, 44 [2201 
Cm>,ana borealis, II 43 [951, 63 [115], 80 [132],

IIalrsenr> II, 63 [1151 L 1
r ? u™znata, HI, 29 [1691 
Cleta forczpata, HI, 9 [1491 J 

horrida, HI, 9 [1491 
lamellifera, III, 10 [1501 
vnn'uticornis, III, 9 [1491 

------ serrata, III, 9 [1491 
—— szmilis, IH, 9 [149-| 
Clctodcs Izmicola, III, 10 [1501 
--------- linearis, HI, H [151], 
--------- pectinata, HI, 10 [1501
— propinqua, III, 10 [1501. 
CZupea finta, see Shad. .

harengus, see Herring.
~ “ sprattzis, see Sprat.
Cod parasite of, III, 28 [1681
'-'Ollecting, methods of I, 4 [4], H, 2 [54], IV, 1 [171], V, 4 [180], VI, 3 

[227].
Conger, parasite of, III, 25 [165], 
Cornier a cylindracea, II., 44 [96].
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IV Index.

Coningbeg lightship, hydrographical observations at, VI, 72 [296]. 
---------- ----------- plankton collected at, VI, 26 [250j.
Conservators, reports from clerks of. on Salmon fisheries, All, 58 [558]. 
Copepoda, bibliography of Irish, III, 30 [170].
----------- list of marine, of Ireland, III, 3 [143|. 
-----------littoral, III, 4 [144J.
----------- parasitic on fishes, III, 24 [164].
Coregonus pollan, see Pollen.
Ciyptoniscidae, larval, II, 56 [108], 79 [131|.
Cuina Audouinii, I, 13 [13].
-------Edwardsii, I, 13 [13].
-------pulchella, I, 14 [14].
-------scorpioides, I, 13 [13].
Cumacea, I, 3 [3].
----------- east coast of Ireland, I, 5 [5J.
----------- south-east coast of Ireland, I, 5 [5|.
-----------west coast of Ireland, harbours, I, 6 [6].
-------------------------up to 50 fathoms, I, 9 [9J.
------------------------- 50 to 400 fathoms, 1, 10 [10], 49 [49]. 
Cumedla gracillima, I, 23 [23].
-------- pygmaea, I, 23 [23].
C'umellopsis, gen. nov., I, 28 [281.
--------------- Helgae, I, 28 [28].
Cumopsis Goodsiri, I, 12 [12].
Cyclaspis longicaudata, 1, 14 [14],
Cyclaspoides Sarsi, I, 15 [15].
Cyclopicera echini cola, III, 21 [161],
—----------- lata, III, 21 [161].
-------------- nigripes, III, 21 [161],
Cyclopina gracilis, III, 18 [158].
----------- littoralis, III, 18 [158],
Cyclops aequoreus, III, 18 [158].
--------brevicornis, III, 6 [146].
-------- chelijer, III, 14 [154].
-------- furcatus, III, 17 [157].
-------- nigricauda, III, 18 [158].
--------pallidus, III, 18 [158].
-------- Stromi, III, 11 [151].
Cyclopsina furcatus, III, 17 [157].
Cyclopterus him pus, sec Lumpsucker.
Cymodoce. granulatum, II, 10 [62], 64 [116].
---------- - truncata, II, 6 [58], 47 [99].

D.
Dactylopus brevicornis, III, 12 [152]. 
--------------cinctus, III, 11 [151]. 
--------------//aims, HI, 11 [151]. 
--------------minutus, III, 11, [151], 
—----------- Normani, III, 12 |152].
--------------Stromii, III, 11 [151]. 
------- ------ tenuicornis, III, 8 [148]. 
;------------- tisboides, III, 12 [152].
Dasymysis longicornis, V, 44 [220]. 
Demoleus paradoxus, III, 26 [166], 
Dermatomyzon elegans, III, 21 [161]. 
---------------- nigripes, III, 21 [161], 
Desmosoma lineare, II, 71 [123]. 
Diastylis bimarginatus, I, 45 [45]. 
----------- Tlradyi, I, 45 [45].
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Diastylis cornuta, 1, 45 [43j.
-------------cchinata, I, 44 [44], 
------------ insignis, 1, 44 [44].
------------ J osephinac, 1, 44 [44].
------------ cost rata, I, 45 [45].
------------  rugosa, 1, 45 [45].
------------  sptnosa, 1, 45 [45].
-------------tubulicauda, I, 46 [46]. 
------- — tumida, 1, 50 [501.
Uiast yloides biplicata, 1. 48 (48]. 
----------------scrrata, I, 47 [47].
JJiast ylopsis sp. indescr., I, 48 (48|. 
Dichclest ium sturiunis, III, 27 [167], 
Eiosaccu s' tenuicornis, HI, 8 [148]. 
Distribution of Isopoda, II, 82 [134]. 
---------------------- Mysidae, II, 83 [135].

------ Sehizopoda, V, 4 [180],
Dogfish, parasite of, III, 26 [166], 29 [169].
IJoropygus Normani, HI, 19 [159]. 

porcica uda, III. 19 [159]. 
---------pulex, HI, 20 [160].

Dragonet, parasite of, HI. 25 [165].
Dynamene Montagui, II, 47 [99].
—------------ rubra' II, 47 [99].
----------------viridis, II, 47 [99].

E.
Ecti nosoina atlanticuni, 111, 6 [146].
---------- — crythrops, 111, 6 [146].
----------------inela niccps, 111 5 [145].
----------------Xormani, 111, 6 [146].
----------------propi nquiiin, III, 6 [146].
----------------spinipcs, III, 5 [145].
Engraidis cncrasichohis, see Anchovy.
En h yd rosoina curratuin, III, 11 [151].
Enici ocola Beaumonti, III, 20 [160].
------------- hi be mica, III, 20 [160].
Entomoda comuta, III, 28 [168].
-------------sahnonca, III, 29 [169].
Erythrops serrata, V, 23 [199].
Euchaetoinera Fowleri, V, 25 [201],
------------------- tenuis, V, 25 [201],
Eu co pi a a list nd is, V, 20 [196].
• ---------sculpt i cauda. V, 21 [197].
--------- unguicidata, V, 20 [196].
EudoreUa emarginata, I, 21 [21].
------------ hispida, I, 21 [21], 
------------ truncatula, I. 21 [21], 49 [49], 
E udorellopsis defomiis, I, 22 [22].
Eugerda tenuimana, II, 72 [124], 81 [133].
Euj ha us io bidentata, V, 6 [182]. 
-------------- intermedia, V, 13 [189],

-----------Midle.ri. V, 6 [182].
------------------------------ parasite of, II, 2 [54], 77 [129]. 
--------------pellucida, V, 6 [182].
Eupagurus bernhardus, parasite of, II, 54 [106], 55 [107], 
Eurycope latirostris, II, 74 [126].
------------ longipes, II, 30 [82], 75 [127].
• ------------ megalura, II, 75 [1271.
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Eurycope mutica, II, 82 [134].
-----------phallangium, II, 74 [126].
-----------producta, II, 75 [127].
Eurydice elegantula, II, 63 [115].
----------- Grimaldii, II, 63 [115].
-----------pulchra, II, 44 [96], 80 [132].
---- -------spinigera, II, 44 [96].
----------- truncata, II, 45 [97], 64 [116].
Euterpe acutifrons, III, 7 [147].
-------- gracilis, III, 7 [147].

F.
Fastnet lighthouse, hydrographical observations at, VI, 78 [302]. 
------------------------plankton collected at, VI, 46 [270].
Fauna, marine, of the coast of Ireland, I, 3 [3], II, 1 [53j, IV, 1 [171]. 
Formalin, action of, I, 4 [4].
Foroculum spratti, III, 27 [167].

G.
Gadidae, parasites of, III, 24 [164], 25, [165], 28 [168], 29 [169], 30 (170]
Galathea squamifera, parasite of, II, 55 [107].
Galeus vulgaris, see Tope.
Gnathia maxillaris, II, 42 [94], 61 [113].
Gnatliophausla zoea, N, 19 [195].
Gough, L. H., VI, 3 [227].
Green, C., VII, 9 [310].
Grey mullet, see Mullet, grey.
------ skate, see Skate, grey.
Growth of Salmon, rate of, VII, 19 [320].
Gurnard, parasite of, III, 24 [1641, 25 [165], 26 [166].
----------- sapphirine, parasite of, III, 26 [166].

H.
II aplostylus Normani, V, 45 [221].
Harpacticus acutifrons, III, 7 [147],
--------------chelifer, III, 14 [154], 15 [155].

• crassicornis, III, 15 [155]. 
curticornis, III, 15 [155].

------------- fle.xus, III, 15 [155].
--------------fulvus, III, 15 [155].
-----------— gracilis, III, 14 [154].
Hatcheries, salmon and trout, VII, 4 [305], 6 [307].
Hemilamprops cristata, I, 41 [41].
------------------ rosea, I, 41 [41].
------------------ uniplicata, I, 41 [41].
Heterophryxus appendiculatus, II, 77 [129].
Hillas, A. B. E., VII, 14 [315].
Hippolyte varians, parasite of, II, 54 [106].
Holt, E. W. L., V, 3 [179], VII, 3 [304],
Hydrographical observations at Irish light stations, VI, 56 [280]. 
clypererythrops serriventer, V, 24 [200].

!.
laera marina, II, 51 [103].
-------A7ordninnni, II, 51 [103].
lanira maculosa, IT, 51 [103], 68 [120], 81 [133].
laniropsis breviremis, II, 69 [121].
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J.
John Dory, parasite of, 111, 25 [165]. 
Jonesiclla spinulosa, III, 8 [148].

K.
Katcrylhrops Occanae, V, 24 [200]. 
Killarney, salmon hatchery at, VII, 6 [307].
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Idotca baltica, II, 48 [100], 80 [132].
--------- cma rginata, ll, 49 [101], 81 [133j.
--------- granulosa, LI, 48 [100],
--------- linearis, II, 50 [102], 81 [133].
--------- metallica, II. 50 [102], 65 [117].
--------- neglecta, II, 49 [101], 80 [132].
--------- pe.lagica, II, 48 [1001.
--------- sp., ’ll, 66 [118].
--------- viridis, II, 49 [101].
Idya furcata, 111, 17 [157].
llyarachna riunkctti, II, 28 [80], 74 [126].
Iluopsyllus cor i a ecus, III, 14 [154].
Iphinoe serrata, I, 15 [15], 49 [49].
--------- trispinosa, I, 15 [15], 50 [50],
I ph it hoc serrata, 1, 15 [15].
Irish light stations, hydrographical observations at, VI, 56 [280].
------ --------- -------------- plankton collected at, VI, 3 [227]. 
Ischnosoma, table of species, II, 22 [74], 
--------------- bispi nosum, II, 71 [123].
----------------Green i, II, 20 [72], 72 [124],
Isopoda, II, 1 [53]
---------- — Ballynakill and Bolin, II, 37 [89],
------------- deep-water, west coast of Ireland, II, 56 [108].
-------------east coast of Ireland, II, 80 [132].
-------------geographical distribution of, 82 [134].
------------- terminology of, II, 3 [55], 15 [67],

L.
Lab rax lupus, see Bass.
Lam-props fasciata, I, 41 [41]. 
Laophonte curticauda, III, 9 [149], 
------------- dubia, III, 10 [150]. 
------------ hispida, III, 8 [148]. 
------------ Hodqii, III, 10 [150]. 
------------ horrida, III, 9 [149]. 
------------ lamdlifcra, III, 10 [150]. 
------------longicaudata, III, 10 [150]. 
------------ serrata, III, 9 [149], 
------------ simiZis, III, 9 [149]. 
------------ subsalsa, III, 9 [149].
Laxe lusis, III, 26 [166]. 
Lepeophtheirus gracilis, III, 25 [165]. 
--------------------- - Nordmanni, III, 25 [165]. 
---------------------- obscurus, III, 25 [165]. 
------------- --------  pectoralis, III, 25 [165].

---------------— Stromii, III, 25 [165]. 
---------------- ------ sturionis, III, 25 [165].

-------------------- Thompson!, III, 25 [165]. 
Leptochelia dubia, II, 39 [91].
Leptognathia brevi remis, II, 60 [112]. 
------------- ----- longiremis, II, 40 [92].



viii Index.

Leptomysis gracilis, V, 39 [215].
Leptostylis longimana, I, 48 [48J.
— ------------  macrura, I, 48 [48].
Lernaea branchialis, III, 28 [168]. 
-------- cornuta, III, 28 [168].
-------- cyclophora, III, 27 [167],
-------- cncrasichola, III, 27 [167].
-------- gadina, III, 28 [168].
-------- ocularis, III, 27 [167].
-------- pectoralis. Ill, 25 [165].
-------- spratta, III, 27 [167].
--------uncinata, III, 29 [169].
Lernaeenicus encrasicoli, III, 27 [167].
-----------------sprattae, III, 27 [167J.
Lernaeoccra branchialis, III, 28 [168].
— ------------sigmordea, III, 28, [168].
---------------- surrivensis, III, 27 [167].
Lernaeomyzon uncinata, III, 29 [169].
Lernaeonema bavidi, III, 28 [168|.
------------------ encrasicoli, III, 27 [167].
---------------- nioniHaris, HI, 28 [168].
---------------- spratta, III, 28 [168].
Lernaeonicus encrasicoli, III, 27 [167].
Ijernaeopoda bidiscalis, III, 29 [169].
---------------- carpionis, II, 29 [169].
--------------- cynrinacea, HI, 29 [169].
--------------- galei, HI, 29 [169].
--------------- musteli, HI, 29 [169].
--------------- salmonea, HI, 29 [169].
Lernentonia cornuta, HI, 28 [168].
--------------lophii, HI, 28 [168].
Leucon brevirostris, I, 18 [18].
-------- emarginatus, I, 21 [21].
-------- pallidas, I, 19 [19].
—------ siphonatus, I, 19 [19].
Lic.homolqus forficvla, HI, 23 [163].
------------- fucicolus, HI, 22 [162].
--------- -— furcillatus, TH, 22 [162].
——-------- liber, HI, 23 [163].
Ligia oceanica, II, 53 [105].
Lilljeborgia linearis, HI, 11 [151]. 
Limnoria lignoruin, II, 46 [98].
Lipomera, generic characters of, II, 32 [84].
— -------- lamellata, II, 33 [85], 75 [127].
Lismore, salmon marking experiments at, VII, 44 [345]. 
Lomanoticola. insolens, TH, 23 [163].
Lomanotus Genei, parasite of, HI, 23 [163].
Longipedia coronata, HI, 5 [145], 
-------_----- Scotti, HI, 5 [145]. 
Lophius piscatorius, see Angler. 
Lophogaster typicus, V, 18 [194].
Lumpsucker, parasite of, HI, 24 [164].

M.
Mackerel, parasite of, HI, 25 [165].
Macrocheiron fucicolum, III, 22 [162]. ri7ii
Marine fauna of the coast of Ireland, I, 3 [3], II, 1 [53], IV, 1 | J- 
Marine laboratory, Larne Harbour, HI, 3 [143].
Marking experiments on salmon, VII, 14 [315].
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Matthews. D. J., VI, 56 [280].
Meganyct i phancs norvcgica, V, 13 [189].
Mesochra Lilljeborgi, III, 8 [148].
Mctamunna typica, II. 18 [70], 71 [123].
Meterythrops picta, V, 23 [199].
Methods of collecting, 1, 4 [4], II, 2 [54], IV, 1 [171], V, 4 [180], VI, 3 

[227],
M ici oniscus, II, 55 [107], 79 [131].
Microst tclla atlanticum, III, 6 [146].
------------------- brevifida, III, 6 [146],
Migration of salmon, VII, 19 [320].
Misophria pallida, 111, 4 [144J.
Mugil sp., see Mullet, grey.
Mullet, grey, parasite of, III, 24 [164].
Munna Fabricii, II, 53 [105].
--------- Kroyeri, II, 52 [104], 70 [122], 81 [133].
--------- limicola, II, 70 [122].
M unnopsis, table of species of, II, 24 [76].
----------------Murrayi, II, 73 [125].
---------------- oceanica, II, 23 [75], 72 [124].
Munnopsoides Beddardi, II, 26 [78], 73 [125].
Mustclus antarcticus, parasite of, III, 29 [169].
------------ vulgaris, see Smooth Hound.
Mysidae, geographical distribution of, II, 83 [135].
Mysideis Farrani, V, 40 [216].
----------- — insignis, V, 38 [214].
Mysidella typica, V, 47 [223].
Mysidetes, gen. nov., V, 39 [215].
------------ Farrani, V, 40 [216].
Mysidetinac, sub-fam. nov., V, 39 [215].
Mysidopsis didelphys, V, 38 [214].
-------------------- ;------ — parasite of, II, 76 [128.]

----------- hibernica, V, 38 [214].
Mysis longicornis, V, 44 [220],

N.
Naesa bide.ntata, II, 47 [99].
Nannastacidae, table of genera of I 22 [22] 
Nannastacus brevicaudaius, I, 26 [26] 49 [491. 
-------------------unguiculatus, I, 25 [25].
Nauplius chelifer, III, 14 [154]. 
------------  furcatus, II, 17 [157].
— --------- Stromii, Ill, 11 [151].
A c?n«tobrac7iwn boopis, V, 16 [192]. 
iVeznatosceiis megalops, V, 16 [192].
Nitokra tenuicornis, III, 8 [148]. 
Nogugus grandis, III, 26 [166].
Normanella d'ubia, III, 10 [150J. 
Notodelphys Allmani, III, 19 [159].
----------------ascidicola, HI, 19 [159]. 
--------------- cerulea, III, 19 [159], 
---------------- elegans, III, 19 [159], 
--------------- rufescens, III, 19 [159].
— --------- — tenera, HI, 19 [159].
Notophryxus sp., II, 76 [128].
Notopterophoius papilio, HI, 20 [160]. 
Nyctiphanes Couchi, V, 12 [188], 49 [225]. 
------------------ nor‘)egica, N, 12 [188], 13 [189].
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Nymphon femoratum, IV, 2 [172],
---------’ gallicum, IV, 2 [172]. 
---------gracile, IV, 2 [172].
--------- hirtum, IV, 3 [173].
--------- leptocheles, IV, 2 [ 172], 
--------- rubrum, IV, 2 [172].
--------- spi nosum, IV, 3 [173].

0.
Orthagoriscus mola, see Sunfish. 
Orthopsyllus linearis, III, 11 [151].

p.
Pagellus centrodontus, see Bream, sea. 
Palaemon serratus, parasite, of, II, 54 [106]. 
Pallene brevirostris, IV, 3 [173].
-------- pyqmaea, IV, 6 [176].
PaJZenopais Holti, IV, 4 [174].
Paramblyops rostrata, V, 26 |202], 
Paramunna bilobata, II, 70 [122]. 
Parapontella, brevicornis, III, 4 [144].
Parasites of Anchovy, IH, 27
-------------- Angler, III, 28 [168].
-------------- Bass, HI, 24 [164]
-------------- Bream, sea, HI, 24 [164].
_________ Brill, HI, 25 [165], 
--------------Catfish (Anarrhzchas), HI, 30 [170]
-------------- Cod, HI, 28 [168].
-------------- Conger, HI, 25 [165]. 
--------------Dogfish, HI, 26 [166], 29 [169].
-------------- Dragonet, III, 25 [165]. r,nti 55 [107].
-------------- Eupagwus bcrvhardus, II, 54 J06], 55 I
--------------  Pupltausla Miilleri, 2|54], 7 [ J*, gg [169], 30 [170].
-------------- Gadidae, HI, 24 [164], 25 [165] 28 [168], 29 |1 J, 
-------------  Galathea s qua mi f er a, II, 55 [1U/J- 
------------- Gurnard, III, 24 [1641, 25 [1651 C166J' 
———— Tlippolytc va-rians, II, 54 [106].
———----- John Dory, III, 25 [165].
--------------Lumpsucker, III, 24 [164].
------------- Mackerel, III, 25 [165].

-------------- Mullet, grey, III, 24 [164].
-------------- Mustelus antarcticus, III, 29 [169].
-------------- Mysidopsls didelphys, II, 76 [128].
-------------- Palaemon serratus, II, 54 [106].
_________ Plaice, HI, 24 [164].
__________ Pleuronectidae, HI, 25 [165], 28 [168].
________ Pollen HI, 24 [164].
_Z_Z_ Pseudomma. calloplura, II, 76 [128].
__________ ___ tiirl)oocist&r foT'iTLOS'ttSy II, 76 1128|.--------- — s&idZ HI, 25 [1651 26 [1661 29 [169].
--------------Sapphirine Gurnaid, III, 26 [166]. r1oqi
--------------- Scyramathia Ca.rpenteri, IT, 37 [89], 7 [ 
--------------Shad, III, 30 [170].
-------------- Skate, grey, HI, 26 [166].
-------------- Smooth Hound, TH, 29 [169]. 
-------------- Sole, III, 28 [168].
_________ Sprat, HI, 27 [167], 28 [168].
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Parasites of Sturgeon, 111, 26 [166], 27 [167].
---------------- Sunfish (Orthagoriscus), 111, 26 [166], 27 [167]. 
------------ Tope, III, 26 [166], 29 [169].
----------------Trout, III, 24 [164].
----  - - Turbot. HI. 24 [164], 25 [165],
Parasitic Copepoda, III, 24 [164], 
------------- Isopoda, II, 37 [89].
Paratachidius gracilis, III, 8 [148j.
Paratanais liatei, 11, 40 ]92], 
Parathalcstris Clausi, III, 12 [152].
Parerythiops abyssicola, \, 24 [200J.
------------------- obcsa, V, 24 [200J.
Pearson, J., Ill, o [143].
Pediculus sahnonis, III, 29 [169].
Peltidium crt nulatum, 111, 16 [ 156j.
-------------depression, III, 16 [156], 
------------ interruptum, HI, 15 [155].
-------------purpureum, HI, 15 [155]. 
Petalophthalmidae, fam. nov., V, 21 [197].
----------------------------- key to genera of, V, 22 [198]. 
Petalopht ha-lmus armiger, V, 22 [198].
Phalangium littorale, IV, 7 [177].
Phoxich ilidium pctiolatum, IV, 6 [176].
Phoxichilus lacvis, IV, 7 [177].
----------------spinosus, IV, 7 [177].
Plaice, parasite of, HI, 24 [164].
Plankton collected at Irish light stations, VI, 3 [227].
Platyaspis orbicularis, I, 43 [43].
----------------typica, I, 42 [42].
Platycuina, gen. nov., I, 30 [30].
------ --------- Ilolti, I, 30 [30]. 
Plewocrypta galathcae, II, 55 [107]. 
Plevrocryptclla formosa, II, 76 [128J.
Pit urogon ium inerine, II, 71 [123].

- rubicundum, IT, 53 [105], 81 [133]. 
Pleuronectes platessa, see Plaice.
Pleuronectidae, parasites of, III, 25 [165], 28 [168]. 
Pollen, parasite of, III, 24 [164].
Pontella. brevicornis. III, 4 [144], 
Porcell idium dentatum, III, 16 [156].
------------------- fasciatum, III, 17 [157].
------------------- fimbriatum,. HI, 16 [156].
------------------- subrotundum, HI, 16 [156].
-----------------— tenuicauda, III, 16 [156].
------------------- viride, HI, 16 [156].*^
“ Princess Alice," Schizopoda captured by the, V, 5 [181 
Procamp ylaspis armata, I, 33 [33].
Pseudanthessius liber, III, 23 [163].
Pseudarachna hirsuta, II, 81 [133]. 
Pseudione IIyndmanvi, II, 54 [106].
Pseudocuma cercaria, I, 36 [36].
---------------- longicornis, I, 36 [36], 50 [50], 
---------------- similis, I, 36 [36].
Pseudomma affine, V, 27 [203], 30 [206].
---------------- caZZophtra, V, 30 [206].
---------------- ---------------  parasite of, II, 76 [128]. 
---------------- Kempi, V, 33 [209],
---------------- key to species of, V, 37 [213].
----------------nanum, V, 35 [211].
----------------roseum, V, 27 [203].
Ptychogaster formosus, parasite of, II, 76 [128].
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Pycnogonida, IV, 1 [171].
-----------------bibliography of, IV, 8 [178]. 
----------------- type specimens of, IV, 8 [177]. 
Pycnogonum littoralc, IV, 7 [177].

R.
llaia batis, see Skate, grey.
Rainbow Trout, spawning season of, VII, 9 [310]. 
lihizothrix curvata, III, 11 [151].
Rhombus laevis, see Brill.
----------- maxim us, see Turbot.
Rocinela Dumerilii, II, 80 [132J.

S.
Salinity, observations of, at Irish light stations, VI, 56 [2801.
Salmon, artificial propagation of, VII, 3 [304].
-----------fisheries, reports of Clerks of Conservators on. \ 11, 58 |358|. 
------------------------ statistics of, VII, 53 [354].
----------- fry, rearing, in ponds, VI f, 6 [307],
----------- hatcheries, VII, 4 [305], 6 [307].
----------- marking experiments, VII, 14 [315].
----------- migration of, VII, 19 [320].
----------- spawning beds of, on the River Shannon, VI I, 5 [306].
------------spawning of, conditions affecting the, VII, 4 [305].
Salmonidae, artificial propagation of, VII, 3 [3041.
---------------- parasites of, III, 25 [165], 26 [166], 29 11691.

------------ influence of temperature on eggs of, VII, 10 [311].
Sapphirine Gurnard, parasite of, HI, 26 [166].
Schisburus uncinatus, III, 29 [169].
Schizopoda, bibliography of, V, 47 1223J.
--------------- from North-East Atlantic Slope, V, 3 [179].
--------------- from “Princess Alice," 1904, V, 5 [181].
—------------- terminology, V, 6 [182].
Scomber scomber, see Mackerel.
ScuteZZidium. fasciatum, III, 17 [157].
- -----;--------- tisboides, III, 17 [157].
bcyllium cani cilia, see Dogfish.
e>ci/racepo7i, gen. nov., II, 35 [87].
7"----------- tuberculosa, IT, 36 [88], 78 [130].
^cyramatlua. Carpenteri, parasite of, IT, 37 [89], 78 [130].
Serolidae, II, 16 [68].
Shad, parasite of, III, 30 [170].
Siriella norvegica, V, 44 [220].
Skate, grey, parasite of, III, 26 [166].
Skulmartin lightship, hydrographical observations at, VI, 56 [280] 
------------------------------ plankton collected at, VI, 6 [230].
Smooth Hound, parasite of, TH, 29 [169],
Sole, parasite of, TH, 28 [168].
Solenostoma scutatum, TH, 22 [162].
South Arklow lightship, hydrographical observations at, VI, 62 !286].
---------------------------------- plankton collected at, VI, 16 [240].
Spawning season of Rainbow Trout, VII, 9 [310].
Sphaeroma Hookeri, II, 46 [98],
--------------- inerme, II, 6 [58].
------------- — serratum, II, 46 [98].
Sphaeromidae, II, 6 [58].
Sprat, parasite of, III, 27 [167], 28 [168].
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iSquuh/5 acanthus, see Dogfish.
Stations, list of, for Cumacea, 1, 4 |4|.
St co helio his pi da, 111. 7 1141 ].
-------------- tilt (I, 111, 7 1147].
Sfcropc iafcriuptu, III. 15 [155j* „„ ritm
Sturgeon, parasite of, HI, 2b [lk6], 27 [167].
St ulfu li t i / n <t bbre vid t uih , \ , 18 £19 |.
—:--------— - chelifer, V, 18 [194],
---------------- -  elongatum, V, 17 [19^].
-- longicorne, \ , 17 [193j.
----------------- ma st igophorum, , 17 [193].

Sunfish (Ch thugorisi us), parasite of. Ill, 26 1166], 27 [167].

T.
Tachidius brevicornis, HI, 6 [146].
Tanaiilacea, II. 1 |53|.
Tanaopsis la t icaudata. 11, 41 [93].
Tattersail, W. M., 11, 1 [53], V, 3 [179].
Temperature, effect of. on spawning of '1 rout, Vll> L Jr roan] 
____ -_______ observations of, at Irish light stations, VI, 56 [28U|. 
Thaiestris ('lausi, 111, 12 [152].
---------------harpactoidcs, Ill, 13 [153].
---------------hclgolandiea, Hl, 13 [153].
---------------hibcvnica, HI, 13 [153].
---------------Krohnii, HI, 14 [154].
--------------- longimana, HI, 12 [152].
---------------ni, 13 [153].
---------------pclfata, HI, 13 [153].
---------------rufocincta, III, 13 [153].
-------- ------  serrulata, III, 14 [154].
litanies, salmon eggs sent to the, VII, 7 [308].
Thorellia brunnea, III, 18 [158].
Thyone viridis, HI, 16 [156].
Thysanoessa gregaria, V, 15 [191].
------------------ longicaudata, V, 15 [191].
------------------ neglecta, V, 14 [190].
Thysanopoda acutifions, V, 8 [184], 11 [187]. 
-----------------— bidentata, V, 6 [182].
------------------- distinguenda, V, 10 [186], 11 [187]-

;----------- pectinata, V, 8 [184].
Tigriopus TAlljeborgi, HI, 15 [155].
Tisbc ensifera, HI, 17 [157].
------- furcata, III, 17 [157].
Tope, parasites of, HI, 26 [166], 29 [169].
Trebius caudatus, HI, 26 [166].
---- ;------  spinif rons, III, 26 [166].
Trigla sp., see Gurnard.
--------- hirundo, see Sapphirine Gurnard.
Trout, artificial propagation of, VII, 3 [304].
---------  parasite of, III, 24 [164].
Turbot, parasite of, III, 24 [164], 25 [165].
Type specimens of Cumacea, I, 4 [4].
------- ----------------Pycnogonida, IV, 7 [177].
Typhlotanais proctagon, II, 3 [55], 60 [112].

, -------------------  JRichardi, II, 59 [111].
-------------------  tenuicornis, II, 59 [ill].

u.
Ulster Fisheries and Biology Association, III, 3 [143|.

[ 393 ]



XIV Index

V.
Vauntompsonia, generic characters of, I, 16 [I6j. 
---------------------- caeca, I, 18 [18].
--------------------- cristata, I, 17 [171.

W.
W estwoodia nobilis, III, 14 [154J.

z,
Zaus spinatus, III, 17 [157].
Zeus faber, see John Dory. 
Zosime spinulosa, III, 8 [148].
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