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SEA AND INLAND FISHERIES, 1902 axp 1903.

REPORT OF THE SCIENTIFIC ADVISER.

To Tae Coier INspeEcTOR or FISHERIES.
SIR,

I have the honour to submit my Report of the scientific work
of the Fisheries Branch of the Department for the years 1902
and 1903.

The nature of the researches entrusted to my charge venders
it impossible that thoy should invariably mature in a degree
gufficiently complete for inclusion as appendices to a general re-
port presented at a fixed date in every year, but since the results
of inquiries are immediately c‘_nmnuu_lcutcd to you for official use
it is probable that tho delay of their issue in print is not a matter
of grave public inconvenience. As you are aware, the duties of
myself and my colleagues of the scientific stafl involve an amount
of travelling which is not conducive to the speedy preparation of
pcrfected reports.

With a view to avoiding delay in the future I propose, with
your approval, to publish the results of each particular subject of
work in pamphlet form as soon as they beecome ready, and to
issue them at once to the public bodies, societies and individuals
for whom they may appear to possess an immediate interest.
These several publications will be reprinted later as appendices
to my General Report.

SEA FISHERIES.

Trawling—The survey of trawling grounds, mentioned in m
Report for 1901, has been continued with such regularity as the
police duties of the Depa,r_tmeut’s cruiser have permitted. It hag
been possible, when question has arisen of the class and sizes of
fish on particular grounds, to extract from our records information
which I believe you have tound of value in administrative action,

By the courtesy of the Dublin Steam Trawling Company I
have been placed in possession of the results of their fishing
operations, with information of the place of capture and size of
fish. Such information presents a very material addition to the
gtatisties collected by the Department.

In view of the favourable results which have attended deep-sea
trawling in other areas, I have taken every available opportunity
of directing the trawling operations of the © Helga™ to the deep
water off the west coast of this country. Apart from the deep-
water bake grounds off’ the south-west, which are already well
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known, I am as yet unable to report the existence of any ground
outside the 100 fathom line of particular value, but the area to
be explored is vast, and our opportunitics of exploring it are, of
necessity, greatly limited by other calls on the services of the one

vessel which has, practically, to police the whole coast of the
country.

International Researches—In the formulation of the scherme
of international fishery investigation by the representatives of
various continental powers and of Great DBritain it was
apparently considered that the waters of Ircland need not be
taken into account It is possible that this view may be entirely
correct in the interests of the countries concerned. It seemed,
however, most unlikely that any results of the investication
could be of material benefit to this country unless we were abloe,
by carrying out similar work at the same periods, to deal wit],
comparable data. We have, thercfore, so far modificd our
previous scheme of deep-sea work as to bring our periods of
observation into harmony with those of the Internationg]
;Burea,u, and to assimilate our methods of observation to theirg
I many particulars. Quarterly observations have accordingly
been carried out since If ebruary, 1903, at a number of stations
along the western sea-board, and the results are, in part, dey]t
with in the Appendix, No. IX,, of this Report. Our 11_'}‘(11-0h
graphical observations are regularly communicated to the Interp.
national workers, who, in return, supply us with copics of thej,
results, and with any additional information for which we have
oceasion to ask them.

Our relations with the international council are, however, of an
entirely unofficial character.

Irish Lights—By the courtesy of the Office of Trish Lightg
we have been able fo arrange for the collections at four of theip
lights of regular observations of water temperature, and ¢
samples of water and floating organisms.

Mackerel Fishery—The special mackerel work of tho Muriue
Laboratory, consisting of observations made on the Clegy,
mackerel grounds throughout the_seaf;on, has been dj
since it appeared that work of this kind haq J,
a period sufficiently long to give regy
as could be expected from if, [y thig
nobby “Monica” was utilj
the ovdinary commerei
different measurements

scontinueq
: ¢n carried on fop
S of ag reliable a charactey
branch of the enquiry t],q
sed to fish a train of nets, in part of
al mesh and in part of meshes of the
] caleulated to catch mackorel of any sizg
that might bhe on the grounds.  The position of the nets i
relation to the smface was continually varied, with a view to
tabulating the presence of fish af different zones of depth, in s
ar as this may be done by dvift nets, which are erEnes so
affected by weather as to prevent the results of one boat’s hs}lillg
b'eing truly comparable from one dsy to another, At the Same
time the physical conditions of the water were observed and
collections were made of the organising which form the food of
the fish. Qur own catches of mackere] were compared with
samples obtained from the loea] ﬁshery and we were, by the
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courtesy of the Congested Distriets Board,able to command very

exact statisties of the whole fishery of Connaught.  Our enquiry
lH |n'iIIL;‘ t‘ullliTlel l";;ie'ii‘\' in‘\‘ Lieans of lw-:'iw“n‘ n]'r-(']'\':lttnlnr’. of
water conditions and of food orcanisins, extended over a much
wider area and collated, as is now possible, with reasonably

accurate statisties of cateh over the whole area aftected by the
Irish mackerel industry. No detailed report of our conclusions
can as yet be appended, <inee in the period during which we

have worked it has become evident that the water conditions are
so variable in suceessive years that apparent results based on the
L'_\‘[ltr]"ll'ln‘t' of a few seasins n ' he most deed illi\l‘.

It is, however, possible to T tly dispose ot o question which

(

has attracted some public attention, viz, th alleged injury to the
fishery enused Ly the capture of spawning ish,

In regard to result, it does not appear to  matter muech
whether the parent is cauglit shortly hefore, or during the period
of reproduction. Indeed, since the latter is in the mackerel pro-
longed over some considerable time, capture of unspent fish would
seem to be more prejudicial to the future stock than capture of
fish which will have shed, at least, a part of their ova,
are already heavy in milt or roe when the fishing commenees,
the spring fishery heing due to the movement or mivration con-
temporaneons with the waturation of the reproductive clements,
and 1t 1s evident that {he proteetion of the fish, at this season,
w’oultl ;1‘1()“511 illL‘ maost l‘!’n“l:l}:]h‘ I‘.‘ll'f l’{‘ l?ll‘ ‘\'{".‘11".‘?\ “H]l(']"'y'_ It,
may be held that compensation would be forthecoming in the
improvement of the harvest lishery ; but, though the harvest
return fluctuates considerably, not only on the south-west coast,
where both fisherics have long Leen pursued, but also at the
west coast stations, estallished within quite recent years, it
cannot be said to have so generally and econtinuously deteriorated
as to afford evidenee of having been materially affeeted by the
operations of mankind. According to our experience, gained by
examination of the fish taken during several successive seasons,
actually spawning fish appear, for the most part, to evade
caplure, presumably because their reproductive functions are
fultilled at some depth greater than that of a
other words, their surface wanderings in searvel
ovrdinated to the function of procreation.

Another question, to which our attention Is from time to time
invited and on which it has always been hestowed without invi-
tation, 14 the destruetion of small mackerel by the spring and
summer herring fishery on the south coast. So far as lnha\'c
been able to discover, the eapture of small mackerel ip herring
nets, in serious quantity, is spasmodic rather than regular. It
is, in faet, an accident in a most important industry, and
appears to have recurred through a perod of years  which
commenced long before any failure of the mackerel fishery,
spring or havvest, could be laid to its account. Tt may, indeed,
be questioned whether the capture of small mackerel would have
excited any local attention if the herring boats had belonged to
the ports from which they fish.

Mackerel

drift net, or, in
1 of food are suly-
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Herring Fishery—I1 have commenced a research which ma y
T hope, throw some light on the general natural history of the
herring, and the causes which influence its movements and
relative abundance. Tt is, however, more immediately directed

to the establishment or negation of identity in the pc;-son‘nel nf:
the shoals which at different times of the year form the object of

fisheries. It is commonly asserted that s fishery in, say, the
spring is prosecuted at the expense of an autumn or winter
fishery, since the later takes only the survivors of the earlier,
and so forth. It is possible that twe may be able to present rea-
sonably conclusive evidence on this point, which, though but one
of many, is perbaps of primary importance. The great difficulty
in the way of successful attacls on the problem liesin the selective
action of the nets used in practical fisheries and in a just inter-
pretation of the same. Our experience in fishing mackerel with
& train of nets of different meshas suggests that the selection 18
much less in practice than it would scem to be in theory, but this

is suggestior} rather than conclusive proof. It is, however, ?lumt:
to me that, in open waters, the employment of a single train o
mixed nets (the mogt

e which I could expect to command) would
0t yield results proportionate to the expenditure.

Oyster Fisheries.—1In my Report for 1901 T referred to the
ommencement, of experiments in oyster culture, and In an
appendix dealing with the public oyster fisheries of Counties
Wloklo_w and Wexford, I offered some observations on the Irish
oyster industry generally, The re-laying trade, which, owing to
the physical conditions” of the coast-line, is for the most par
restricted to0 the west, has of late years heen greatly hampered
;bgt 113:‘161 ﬁhgiculty of obtaining native geeqd. Most of the public
dredgid oeu; from which sced was formerly obtainable have been

ast
: sources of supply on the west coas
a{:hnow restricted to the Tralee and Clla,Irc?lrlbrid"G beds, and
a bhough measures have been talen o prevent exhaustion, there
Isitno doubt. that boph these beds are suffering from a drain
altogether disproportionate to their resourees,
; 111{ onsequence, the difficulty which, Ie-layers experience )
stocking their beds from local sourcey ; i am
In tact prohibiti i O il e e
P 1Ve of importang enterprise as far ag Irish nabl
oysters are concerned. =

Our attention has therefore b
system of artificial production
by the adoption of which me
native supply ; and,
ascertaining the vels

kinds of English

n
is

cen directed to the devising .Of e
suitable to our elimatic Condlmmll.S:
ans lnight be found top increasc the
as an alternative of immediate interest, i
tive value, for our waters, of the various
) and continental seed on the maxket.

I. offer, 1 the present report, no detailed account of our ex-
periments in the artificial collection of spat, but a brief notice
may be of interest. Work was

: C 1 § commenced in 1901, and G
tinued in 1902 in Muckinish Bay, County Clare, an arm ot the

sea entering Galway Bay near Ballyvaughan. The lower part
is narrow, with a considerable declivity, so that the broad area
above Finavarra is only reached by the last two-thirds of the
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flood-tide from Galway Bay. The channel here divides to sur-
round a large bank, which is very shallow, and in part dry, at
low water. In and about this bank was formerly a natural
oyster-bed of some local importance, and for many years re-
1.:1_\_'in;,r work had been earried on there, though not apparently
on a very large scale during the vears immediately precedent to
1901, In the winter of 1900-01 the proprictors commenced to
stock the hed to a much greater extent, and in 1901 we obtained
from them permission to devote a part of it to our own pur-
poses. On this part wo laid down a considerable stock, derived
from various sources, and at ditferent points over the whole area
we erected crates of tiles for the eollection of spat.  In 1901 not
much was accomplished, owing to delay in the delivery of the
tiles ; but in 1902 the experiment was fairly carried out, the
crates being set out in successive months during the smnmer,
so that the date of origin of any spat that was caught eould be
estimated with approximate accuracy. The quantity of spat
caught was not great, and my expectations of the 1_11'uu(llmg stoelk
which would be maintained on the beds not being in‘l[illurI,I
thought it advisable to remove our operations to Avdfry, near
Oranmore,.

At this place we obtained the use of a natural sea pond, or
“galeen,” of about sixteen acres, the” mouth of which had been
fitted with lock gates, so that the pond could be kept full as
long as might be desirved. The cc;mditiuns‘ approximate to those
of the pools in Norway, of which Herr Wollebael llms given so
favourable an account (sec Report for 1901, Appendix, No. VL.
The pond, however, when we toolk it over in the spring of 1903,
required considerable repair, due to damug:e caused by the
February gale, and could not be put in working order in time
for us to take advantage of the heat of the early summer of that
year. Nevertheless, in our attempt at spat collection in the
most unfavourable late summer and autumn which ensued, we
obtained some measure of success.

The experience of one year alone is not of much Importance,
and, if it happens to be the first year of a new system, cannot
provide those prosaic details of profit and loss which are of
final importance in any undertaking ; while the mere capture of
gpat will not help us much until we can present it, at a reason-
able cost, in the form of seed oysters fit for relaying—for which
consummation sufficient time has not yvet elapsed. I beliove,
however, that our work is being so conducted that we shall in
the end achieve an answer, positive or negative, to the problem
of artificial propagation.

The other branch of our enquiry, directed to a comparison of
different brands of imported stock, is also still incomplete, since
each successive test has scemed 1o denote the desirability of
f‘urthe}‘ ramifications of research ; bul, with the assistance of
Mr. HIH&S,_I have prepared a report which deals in a preliminary
manner with some of our results (see Appendix, No. VIIL).
Perbaps the most strikking feature of this report is the light
which it throws on the factor of mortality or loss, practically a
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single factor, since it matters little to the oyster-grower whether
the oyster is alive or dead if it cannot be found when wantul._
The observations with which we deal were made ona lgc'l of
known excellence, and on which the treatment yielded, in the
survivors, excellent results, and are therefore, as I suppose
representative of what may genera“y be GXI)L‘Uth, rather tlfi-ﬂl
llustrative of errors in my own methods of culture and selection
of locality. Yet the loss of individuals indicated is very great.

It has been propounded to me, by persons desiring to start an

oyster-laying business, that since seed can be bought at about 1s.
per hundred and sold when fit for market at 8s. to 12s., the pro-
fits must necessarily proceed on an assured arithmetical basis.
But, even apart from teimporary conditions of demand and fiul'l’l.v )
1t is quite evident that on our coast at least the account 1s con-
plicated by factors other than buying and selling prices,and cost of
care, watching and marketing. On the question of loss I have
sought information from practical men on every occasion, and
have been.compe]]ecl to the conclusion that very little of ”'”.CX'}Ct
Ehar&gter 1s known about it. When oysters are kept 10 plc?ort)lf
210 winter pending sale the loss is known, and has risen, &
g to my information, to near 100 per cent, But in sutnmer,
When the stock is below tide-marks, any estimate that cmﬁ.bc
formed is complicateq by the uncerta,inty of the extent to W llqh
the bed may have been cleared before the new stock was laid
down.

In France, where oysters are kept in pares, of which the contents
are readily visible, such statements of mortality as I have heard

have seemed, if accurate, to indicate natural conditions much
more favourable than our own.

At Muekin_ish it may be taken that the ground on which we
made our layings was practically bare of oysters, at least of & kind
which could be confuseq with those which we laid. Our results,
therefore, are Practically accurate. To some extent our layings
suffered from sanding during gales, which were, perhaps, more
t%an usually prevalent during the period of obgeryation, but such
ehances of fortune are by no means unknowy il the mouth of the

Thames, the head uart,

., - N Gl‘ " ; s . g rade

oyster industry, b VPO tweellonce of the high'B

: Though loss anq |
ar as concerns the profit

oyster mg s of the relgy ctent ¢

cgnsi&ell‘nsm{hwanld?r’ oF Tather, be drifl}tgé, ?}:?)EO ?ltltel'cst when onﬁ

ture of smalel mi bivation of , largs area, o1 the selection fF &0

to the inceptignosg j&;l'ound(?d by uns;ﬁ’tzible ground.

3 far as T could agegp,s ¥ o 0ents Porbuguese oy e h bods. We

Put down gq £ °rn, beon 1aid on the Muckinish be

¥ il Icllle oL this species a, 5 certain place in 1902. n’L of

; Stp‘ faf;e from the proprietors of the beds a quantl 4 al

Py tel& O use at Arpd ry. mong  thegye v;r;-re i
ortuguese, and, on enquiry, it a_pp(wmd ( u't;a clear thab ey

had been dredged about 4 ¢ F o moile from ¢

, _ here
figoh Auarter of g mile from the place W
they were laid in the previous year,

nortality g i e, 10 %0
: & e sailt
v are, as I have gaid, th o which an
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Apart from loss by mortality or drifting, the apparent loss by
temporary sanding is a serious diffieulty to the relayer.  On
several occasions 1 have had sections of our layings, covered ut
low water only by a few inches or even dry,cleared for stocl-
taking }_lU]‘pt‘h;'ﬂ. Not an oyster was supposed to have been left,
yet on cach of two subsequent re-searches considerable numbers
were raised, and doubtless some are there yet. Profiting by the
advice of a friend whois professionally interested in the industry
I have had a supposed empty bed harrowed over, and this treat-
ment yiclded a certain number which could not otherwise have
been obtained.  The expense, however, was out of all proportion
to the result, as, indeed, is the expense of re-searching by any
means a bed which has onee been cleared by ordinary methods of
hnnd—picking. raking, or :11'.-11,-_;in-&_r. according to its depth.

It ig, in fact, the immediately available stock that is of impor-
tance to the relayer, and not the nmnber of oysters which he may
perchance light upon at a future occasion, when he has not an
order on hand, and when some of them may be too old for sale.

The loss, whether from mortality or from mere evasion, having
proved to be so serious in the case of oysters laid on the ground
in the ordinary way, it appeared to me desirable to compare the
results of ground-layving with that of keeping ovsters in the recep-
tacles known in France as “cuigses ostrdophides.”  These are
trays with shallow wooden sides and wire-netting bottoms, about
six feet long by three feet wide, divided into three compartments,
and set up on short legs. In France they are used, as far as I
could ascertain, only for protecting the spat removed from the
tiles until it is large enough to vesist the attacks of erabs, and
for this purpose they are covered with similar trays of which the
sides are sometimes a little more shallow.

We had tried them at Muckinish for small Aurays of an inch
and one-and-a-hall inch gauges, and found that in compar
with ground layings they gave incomparably better results,

When visiting the principal scats of the French industry in
1901, I endeavoured to learn why the use of caisses was confined
to small oysters, but had to content myself with the general
statement that they were not suitable for large stock, It may
certainly be that they ave not necessary in the system of eulture
m welled “pares,” where the larger oysters ave almost as safe
as they would be in the caisses.  On our coasts the pare system
is but little adopted, and is not everywhere practicable, and while
the use of caisses at least prevents disappearance by drifting or
sanding, the success of the Norwegian method of culture in
baskets suggests that to be actually on the ground is not always
necessary for the oyster’s well-being. The caisses have the
further apparent advantage of enabling the cultivator to utilise
muddy tracts in which ordinary layings could not be niade.

Our tables suflice to show that oysters as received from the
public beds can be carried in caisses to a marketable condition
with considerably less loss than is experienced in eontrol ground
layings, though it is not yet elear to us that the condition of a
ground oyster on a good bed is always equalled by its neighbour

1s0n



xiv

in a caisse. On this point we await the result of further trial,
but can say that so far the condition qf caisse oysters l'ms com-
pared quite favourahly with t-]3at of our cont.rol. layings, and
mdeed with that of samples of table oysters which we have
received from several layings of high reputation. _

A most important consideration in the caisse system is the
degree to which oysters can be crowded without interference
with growth, for on this depends the extra cost of this form of
culture. The evidence which we are able to offer is only of a
preliminary character. ' )

It is hardly necessary to say that our experience of mortality
and loss at Muckinish is not exactly indicative of what may be
expected to cccur on any other bed on the west coast. In this
respect we found a difference as between Ballynalkill Harbour
and Muckinish Bay and as between different parts of the latter,
the mortality, however, being apparently least where the growth
was least satisfactory. Nevertheless 1 consider that the
possibility of a loss of stock approximating to that which is
shown in our tables is a contingency which intending relayers
should take into account before investing in large stocks of
material which will require to be held a long time before it is
fit for market. k

The purchase of large oysters for speedy turn-over is a much
more certain business, since if the consignments carry fairly well
serious loss does not, acecording to our experience, begin to mani-
fest itself for some considerable period. " In the Appendix will
be found tables giving the vesult of a smgl] experiment in this
dixection, the operation partaking also partly of the nature of
guarantine. Recently a number of Einglish beds have heen under
suspicion, mostly unfounded, and their products are consequently
cheap, but can, I suppose, he completely rehabilitated in the
estimation of consumers by a month’s sojourn iu Atlantic waters,
and the difference in buying and selling price seems to leave
a fair margin of profit after deducting cost of carriage and care
and writing off about 2 per cent. for mortality.

The mention of quarantine leads to the subject of typhoid

contagion by means of oysters. The Report of the Local Govern-
ment Board on this subject shows th

: ¢ ab the great majority of the
Auantic loyings are free from even that measure of suspicion
which attaches to the revelation by bacteriological anal ysis of the

presence of certain microbes, which, in themselves harmless, have
been supposed to indicate the presence of sewage pollution. It
appears by no means improbable that af least one of these
organisms has really no niecessary connection with sewage, and
I'am taking steps to have this matter further investigated.
Unfortunately the public do not always consider the difference
between these innocent bacilli and the infinitely less hardy
microbes of disease, nor do they trouble to read with attention the
explanations furnished by bacteriologists of t]e rational inter-
pretation of their analysis. In consequence, a laying actually
acquitted of reasonable possibility of infection ma,}? be con-
demned by the consumer because the report of the bacteriologist
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mentions the presence of an organisin which is to be found, if
only 1 small numbers, perhaps on every shore suitable for the
culture of shell-tish, . _

The latest pronouneccment on the general subject is that of
l’l‘ni'usn‘nl‘ (ii:ml. who reports ol \'L"Hllil‘ of lhl‘- (_'l')llllcil Uf SL’I‘L
Fisheries to the Freneh Ministry of Marine.  1n etfect he finds
that the alarm is due much more to the inventive faculties of the
daily press than to any saetual cases of contagion, and that
opportunities ot contagion present themselves more readily in
the establishments of retailers than on the beds from which the
oysters are derived.

I think it is certain that one of the reasons tor
depressed condition of trade is that the consumer
surc of the origin of oysters whicl
Much of course depends on the reputation of the retailer, which
may not be equally known to all customers, but it seems to me
that the difficulty could be obviated to some extent by purchase
from the producer, or from the retailer in the sealed boxes of the
pdeICUI'- This, however, is a question of trade, and, thuugh no
expert in such matters, I can sce th;_l.L L‘IIL‘ adoption of the sealed
box system would not conduce to bringing high class oysters jnto
the market at a low price, sinee packages not immetli‘atclv sold
would go to waste. ¢

We are from time to time consulted as to the
p:.u't.iculzu'. l)l:il'l'-": for oyster-culture, prior to the
yourselt for a licence. \\.'lwm-\'m: the topographical conditions
have indicated reasonable possibility of pollution 1 have been
authorised Cto obtain the  assistance of a mosg competent
baeteriologist, and by the continuance of this praetice [ believe
that the danger u['uuntnginn from new lu_‘,‘ings n any part of the
courdtry may be effectuately averted.

the present
does not feel
heds invited to purchase.

;a'uit:l.hility of
application to

SCIENTIFIC PAPERS,

The remaining appendices dealing with marine matte
a technical description, and may be
possessing an interest to philosophers
all bear divectly orindirectly on fis]

i s are of
unjustly suspected of
only, though in fyet they
iery problems,

Medusce (Appendix, No, 1, Pp- 3, 20)—DMiss Del
the rearing of the large blue jelly-fish,
creature well known to and well h:
men.  Besides giving the first ad
history of the alternate generations, of which one is a small
anemone-like form, while the other is a huge active free-swim-
ming “ gall,” and so cnabling future observers to recognise the
animal at all stages of its existencee, she also adds most i?nportant
information as to its role in the marine cosmos, At first a
destroyer of the egus of those

fishes which spawn
of its carly youth, it becomes in later life an active

of other jelly-fishes, and perhaps more than pays for infantile
depredations. Cyaner Lamarcii appears to regularly invade
Galway Bay in the carly summer, and, sinee these notes came

, ap describes
Cyunca Lamareki, o
ed by hathers ang fisher-
tquate account of the ]ife-

at the season
exterminator






