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A NEW BRITISH COMMENSAL HYDROID,
PERIGONIMUS ABYSSI, SARS,

BY

James Rrrcuie, M.A., D.Sc.,

Royal Scottish Museum.

In 1876, Dr. Gwyn Jeffreys described a minute Lamellibranch
I\I_ollusc found at great depths (200-1,470 fathoms) in the Bay of
Blscay and North Atlantic Ocean, as Leda pustulosa. The
Sp(_eciﬁc name, signifying ‘ full of blisters,” referred to the
epidermis of the shell which had a * peculiar blistered ap-
pearance,” sufficient, according to Jeffreys, to help in distin-
guishing it from its nearest ally, L. frigida. On at least two
occasions since 1876 Leda. now Nuculana pustulosa, has been
recorded. but no further reference has been made to the blistered
epidermis. Recently, however, the Irish Department of Agri-
culture and Technical Instruction has obtained specimens of
this species, which agree with the original description in their
blistered appearance. Detailed examination has shown that the
“ blistering »* is not a normal condition of the shell, that indeed
the epidermis is not actually blistered, but that the appear-
ance is due to the presence of the stolons of a Hydroid ramifying
on the surface. The molluse was identified and forwarded to
me on account of its Hydroid associate by Miss A. L. Massy,
of the Fisheries Branch of the Department.

Each stolon consists of a very narrow tube of coenosarc
surrounded by a much wider tube of transparent, colourless
chitin, 0.03 mm. in diameter, and scattered over with fine
particles of sand. In theyounger stages of growth the stolons are
much branched, and form an open mesh-work ; but there is little
chance that at this stage they could fail to be recognised, for
they appear as simple tubes, circular in section, clearly lying
on the surface of the epidermis, and they are generally accom-
panied by fairly numerous polyps. With increased age, however,
the network spreads over the whole surface and becomes closer,
and in the shelter of the sides of the stolon;tubes a ﬁne débris
collects, partially filling up the meshes. In this case, it is difficult
at first to recognise that the tubes are upon, and not included
by, the epidermis. The illusion of blistering in §UCh acase 1s often
heightened by the scarcity of polyps. A third and still more
advanced case may be mentioned : the_ actual contact of the
stolon with the surface, continued durlug the growth of the
shell, has produced an effect of its own—in reflected light the
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tract which lay beneath a stolon appears smoother and darker,
and of a bluish-grey colour, the uncovered portions of the shell
being rather of a chalky white.

The polyps are exceedingly small—almost invisible to the
naked eye. They consist of a proportionately long unbranched
stem, narrow where it meets the stolon and widening upwards
to the hydranth. The surface is protected by a soft chitinous
coat continued over the hydranth to the base of the tentacles
and covered with fine grains. On the stalk it is thick and slightly
crumpled, but shows no sign of distinet annulation, and on the
hydranth body. it is thin, loose and much and deeply wrinkled.

Sars, from off S.W. of Treland, X 200.
idened summit of

rom the w I
Indian club, bears & W 101]
t common, and is

n closed. TItg
t of the stalk,
small, thejp
rather than

Perigonimus abysst,

The hydranth body rises gradually {
the stalk, resembles the head of an
of four to six short tentacles, five

surmounted by a long proboscis, h
length is half of, or in some cases equal to, tha

As has been remarked, the polyps are exceevdlllgly

size agreeing with Stechow’s maximum of 0.5 mm.

with Sars’ * scarcely 1 mm.”
Unfortunately, no trace of gon

Dimensions—
Stolon, diameter
Stalk, length
,»  average diameter
Hydranth, length . .
s maximum diameter

being mos
conical whe

osome was present.

0.02—0.035 mm.
0.10—0.23 »
0.025—0.04  »
0.15—-0.19 32
0.09 »
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Locality-—On valves of Nu

ocalil; alve: Nuculana pustulosa from S.R. 851,
9. )\[ ,0!). M.O.T., 900 fathoms—Lat. N., 50° 48’: Long. W.
11° 41°—to the South-West of Ireland. ‘ ° ,

m . - .
recl h(; localities from which 2. abyssi has previously been
e ed are seattered in the Arctic Ocean, and off the subaretic
coast of Scandinavia.

Itxli’ct'z-c Records—Storfjord, Spitsbergen, 0-10 metres (Broch
-?(39); Lat. N. 74.2°, Long. E. 20.30° (north of Bear Island)
165 metres (Bonnevie. 1899) ; and specimens perhaps belonciné
to this species have been found in the neighbourhood of (ilpe
Bl:»‘m:u‘k, and Storm Bay, Greenland, from 20 to 40 metres
(Kramp, 1911).

Scandinavian Records—Norway—Bergen (Bonnevie, 1901,
Stcchow 1912) ; Hardanger Fjord, 150-400 fms. (Sars, 1873);
Stavanger to Hardanger Fjord, 100-600 metres (Bonnevie,
1899) : Hvitingss, 80-100 fathoms (Sars, 1873): Sweden—
Koster Island, 180 metres (Segerstedt, 1889).

The species, however, according to the present record from
off the South-West corner of Ireland, extends from arctic and
subarctic into temperate seas. It appears to be most common
in deep water, occurring in Irish waters at a depth of 900 fathoms,
far beyond its previously known limit of 400 fathoms in Hard-
anger Fjord.

Perigonimus abyssi is symbiotic with living mollusca, forming
a network on the external surface of the shells. That its oceur.
rence there is not altogether a chance one is perhaps hinted
at by the narrow range of its commensalism. Apart from
examples observed by Sars on shells of Dentalium, it has been
found only (judging by published records) on minute shells of
Nuculidae ; on Nucula nucleus (Linn.) by Segerstedt and by
Jiderholm ; on Nucula tumidula, Malm, by Sars and by
Bonnevie ; and on Nuculana pustulosa (Jellreys), in the present

instance.

Wt.P.178—S.180. 750. 7/13. B.& N., Ltd.



NOTES ON TIHE EVIDENCE OF AGE AFFORDED BY
THE GROWTH RINGS OF OYSTER SHELLS

BY

Anx~xe L. Massy.

Plates T-XIT.

It is rather commonly believed that the age of an oyster can
be ascertained by counling the rings or groups of rings on its
deep shell, cach group of rings being supposed to represent a
year's growth. An opportunity of testing the value of this
method of computation, as applied to oysters reared under
artificial conditions, occurred in the selection for the National
Museum of a number of samples from the Department’s oyster
station at Ardfry, near Oranmore, at the head of Galway Bay,
and from a former oyster station at Burren, in Muckinish Bay
(an arm of the sea joining Galway Bay).! This station was
abandoned in 1903, and the stock removed to Arvdfry, where
the spat is collected in a natural sea pond or saleen of about
seven acres, which can be closed at will by lock gates. The
collectors used are tiles coated with mortar, stacked in crates
after the usual French system. The spat of one year is
detached from the tiles during the autumn or winter of the
vear following, and subsequently kept either in caisses ostréo-
philes of the usual French pattern or in hanging baskets of wire
netting, as devised by Wollebael.”

The caisses and baskets are numbered, and all changes are
entered in a register, so that mistake as to contents is prac-
tically impossible, and any stray oyster that may chance to
establish itself by natural means in a caisse or basket can be
detected as an intruder, because it lacks the fragment of mortan
derived from the tile.

I understand that the experiments carried out at Ardfry since
1904 go to show that growth in caisses and baskets is in general
more rapid than on the natural ground, though the latter is
Quite suitable for oysters. I this be so, the failure of growth
Which will be noticed in some of the specimens dealt with
delow, cannot be aseribed to general unsuitability of conditions ;
and, though it may to some extent be due to overcrowding and
starvation of certain individuals and preservation of other

1 Ann. Rep, Fish., Ireland, 1902-3, Pt. IT, App. VIII [1905].
® Ann. Rep. Fish. Iveland, 1901, Pt. II, App. VI [1903].

Pisheries, Ireland, Sci, Tnvest. 1913, I1. [1914].

T T
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.om their natural enemies, it seems likely

weakly individuals {1
anifest very marked differences in rate

that wild oysters also m
and evidence of growth.

Nothing can be deduced from the material tabulated below
as to the proportion of oysters of a given age which exhibit so
many rings or have reached a particular size, because the sa mples
were taken without any regard to the total number of the brood
to which they belonged.

The deep valve of an oyster exhibits externally a series of
overlapping concentric lamellae, with more or less definite
free edges. Closely examined, each lamella is seen to be made
up of fine concentric elements, representing the accretions by
which the growth of the lamella proceeds. The projecting edge
of a lamella obviously represents some sort of interruption of
growth, but does not necessarily indicate a cessation thereof,
since (cf. Plate I, figs. 10 and 12) one may find more than one
distinet lamella in what is obviously the accretion 0[‘ a .singlc
season, i.e., from April or early May to about the beginning of
October on our western coast. Often, and I suppose typically,
the external surface of the shell is at once divi.‘:;ible into zones
of lamellae or groups of lamellae, which are, in fact, annual
growth rings or shools, as may be seen in Plate.IV, fiec. 1, and
Plate VII, fig. 2, which depict specimens in which the obvious
growth-rings correspond exactly to the known age; in others
(cf. Plate VII, fig. 1; IX, fig. 1; and XI, fig. 1) the rings
are more complex. Such specimens have been used as a guide
in determining the number of rings in the lists helow, i.ce., a
specimen stated to have two rings is one which has two zones of
shell which resemble what is really an annual ring in a typical
specimen.
es of growth on the shells

Petersen' says, ““ certainly the zon ,
(}rea]_'s), but 1t 1s

have something to do with growth periods _
often not easy to determine them with certainty.’ I heartily
agree with the latter statement ; the difficulties which present
themselves are apparent to anyone attempting the work,
although not easy to describe. All I can honestly say L have
learnt from a patient scrutiny of over 600 samples of various
ages from eighteen months to six years, is that an oyster of
eighteen months or two summers appears to possess at least
2 rings, but may have as many as 5. One of three SUMINEXs
has at least 2 rings, and may have 6. A four-year-old oyster
may have only 3 rings or may possess 7 or 8. It is obvious,

therefore, that if I have been at all correct in determining the
number of rings (the photographs will allow the reader to judge
pply the study of growth

of this), it is not of much use to 2 by
rings 1n ascertaining the age of a wild oyster. Wollebaek’s

1 Rept. Danish Biol. Stat., XV and XVIIL. Copenhagen, 1908, D- 31.
2 Ann. Rep. Fish. Ireland, 1901, Pt. 1T, App- VI [1903]-

I. ‘18, 3

interesting series ;
= 1.11;? .scll les of photographs seems to show that Norwegian
l‘i.llgs. '.L{.‘Lr:c, a so somewhat vague as to the number of .Q‘l‘Ot\’\'ﬁh
me%u‘rén.wpilLL1('l£]l:u'l:lige. Petersen' found, after a})[)l\’fllg the
a 'nt method to ascertain the age : h of
S et ' % all > age and growth of the
o{vgtg S ;_n the Lim Fjord, that it could only c.IT’OW * that an
yster of ca. 6-7 ¢ ; . | th
the ov )L ('a. 6-7 cm. s, as a rule, three summers old, and that
e h]'et begins to grow more slowly in length at 6-7 em.”
e list of measurements giv w, it wi \ ;
TR s e T ‘1t. given below, it will be found that
e i specimens of three and four yvears of age measure only
<122 mm. from hinge to margin. ) )

ofOr!u:‘ Pl:lltc.s will be found to illustrate examples of oysters
h'll\f‘uloua ages from the spat stage of one season to five-and-a-
Oi(:her',\seztl]];:\_:51113(-?::]12ﬁ~;0its)cfe'?:;;](;u:)lc g,::n.'o“:t]‘;' i;;ldc]‘)_icted, and in
oty s REH ! : 1 piees 60 be emarkally stunted. Two
chell st ell growth are conspicuous, the first possesses a
th T st aplneHiR, of plates T ki o shal
g ae, xplan: plates this kind of shell
1_&. referved to as ““ type @’ ; the second type, heveafter referrved
to ag type b, is rcprcsented by a shell in which the growth of
eachi season contains more than one lamella. Frequently
specimens of what is here called type a partake slightly of th)e
characters of type b, and the converse also prevail:; that both
types may occur under the same conditions is shown in Plate I
where fig. 10 belongs to type @, and fig. 11 to type b; Pl-xté
IV, where fig. 1 is type a, and figs. 3, 4, 5, and 6 are t’\'petb 3
and Plate VII, where figs. 1 and 4 are tyvpe «, and fig. 2 is
type b. ‘ - E

Ardfry does not seem to possess the wonderful fattening
qualities of some of the Norwegian pools ; Wollebaek (loc. cit.
Plate IX) illustrates oysters of fourteen months measuring 67—
75 mm. from hinge to ventral margin ; oysters of one-and-a-half
vears (Plate VIII) measuring ca. 80 mm.; a specimen of two-
and-a-half years fattened in the Nyhammer Pool for a year-
and-a-half (Plate VII) measures ca. 105 mm.; and specimens
of three-and-a-half years (Plate X) measure 90-97 mm.

] Our largest samples of oysters of one-and-a-half years measure
0-65 mm. ; of two-and-a-half years 65-70 mm.; and of three-

and-a-half years 75 mm.

1 Loc. cit., p- 33.
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MEASUREMENTS OF LOWER VALVES OF 638 OYSTERS,

BURREN SPAT, 1902. Specimens collected, March, 1906.

Hinge to ventral margin in mm. 30. 45. 57. 60. 63. G5.
Number of rings. 3, 3. 4 -6 4, 1.

BURREN SPAT, 1902. Specimens collected 23rd January, 1907,

Hinge to ventral margin in mm. 70, 0. 70, 8.

~ [ a

Number of rings. 5. 4. 7. 4,

ARDFRY sPAT, pond closed for spatting season, ijth July, 1903,
Specimens collected, Marclz, 1906.
Ref. No. Ex C 250 and N.B. 4.
Hinge to ventral margin in mm. 28. 30. 32. 40. 13 44,
Number of rings. 8 8. & 4, 3
45, 46, 47. 50. 50. 55. 55. 60. 6O. 62 Gg. 65
3

3. 2. 3. 4, 5. . 3. 4, 3. 3.

ARrDFRY spaT, pond closed for spatting season, 20th July, 1903,
Specimen collected, January, 1907.
Ref. No. 33 D.

Hinge to ventral margin in mm. 67.
Number of rings 5,

ARDFRY SPAT, pond closed for spatting season, 25th June, 1904,
Specimens collected 23rd January, 1907.
Hinge to ventral margin in mm. 83. 43. 46. 50. 50. 50,
Number of rings 3, 8, 3. 8. 3. &
51. 52. 58. 55. 55. 56. 56. 56. 57. 58. 58.  60.
3. 8. 4, 3 8, 4, 3. 4, 8 3 3. 3,
60. 60. 62. 62. 65. 65,
3. 3. 8. 4. 3. 5

ARDFRY SPAT, pond closed for spatting season, 8th July, 1905,
Specimens collected, 26th January, 1907.
Ref. No. C 34.

Hinge to ventral margin in mm. 23. 26. 27. 30. 30. 35,
Number of rings 2, 2 & & & g
35. 88. 40. 42. 45. 45. 46. 46. 48. 52. 53. 55,
2, 5 2 8 5 £ B 4 6 & 4 4
58. 60.

3, 3,

IT. *14. 5
ARDFRY spPaT, pond closed for spatting season, 8th July, 1905.
Specimens collected 26th January, 1907,
Ref. No.C15B.
Hinge to ventral margin in mm. 38. 350. 350, 50. 53. 56.
Number of rings < & & 4, 8 '3
56. 56. 57. 57. 60. 65.
4. 2. B 3. a.

ARDFRY srar, pond closed for spatting scason, 8th July, 1905.
Specimens collected, 26th January, 1907,
Ref. No. € 15
Hinge to ventral margin in mm. 37. 38. 38. 33. 3s. 38.
Number ol rings 2. 2 3. 8 4 3.
42, 50. 50. 50. 46. 47. 48. 50. 58. 53. 53. 34.
2 2. 3. 2 LR 3. 4. 4. 3. 3.

[\~

~t
~t

b5

(e
SR L~

@& $
ce

Arprry srar, pond closed Lor spatting season, Sth July, 1905.
Specimens collected, 21st February, 1908.
Rel. No. 212 B.

Hinge to ventral margin in mm. 22. 25, 30. 32. 33. 35.
Number ol rings 3 3 3 3 3 8,
36. 38. 38. 40. 40. 42, 42, 42, 44,  45. 45. 4.5,
8& 4 8 3 & 8 8 3 8 4. 4 3

45. 45, 46. 46. 46. 49, 49. 49. 52. 54. 55. 56.

3. 3. 3. 3. 3. & £. 3 3. 4. 4. 3.

ARDFRY spaT, pond closed for spatting season, 8th July, 1903.
Specimens collected, 21st February, 1908.
Ref. No. 212 A.
Hinge to ventral margin in mm. 35. 37. 40. 40. 40. 40,

Number of rings 8. 3 4 3 4. 3.
40. 40. 40. 42. 42. 45. 47. 48. 48. 50. 50. 50.
3. 3. 3. 3. £. 3. 4. 5. 4, 5. 3. 4.
52, 52, 52, 53. 55. 56. 56. 58. 60. 60. 62. 63.
4. 4. 4. 4. 5. 3. 5. 3. 4, 4. 5. 6.
65. 65. 60.
3. 8. 4,

ARDFRY spar, pond closed for spatting season, Sth July, 1905.
Specimens collected, 21st February, 1908.
Rel. No. 213 C.
Hinge to ventral margin in mm. 30. 35. 42. 43. 40, 43.
Number of rings 2 2. 4. 2. 8 &

44. 45, 45. 45. 46. 47. 47. 52,0 52, 52, 53. 53.
3. 4. 3. J. 3. 3. 3. 3. 4. 5. 3. 3.
58.
3,
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ArDFRY sPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, 21st February, 1908.
Ref. No. 212 C.

Hinge to ventral margin in mm. 23. 25. 30. 33. 33. 35.
Number of rings a. 3. 3. 3. 3. 3
35. 385. 387. 37. 37. 39. 40. 40. 40. 44. 45.
3. 3. 3 £, 4. 3. . 3 2. 4. 35

45. 45. 45. 45. 45. 47. 47, 50. 50. 50. 52,
4. 5. 3 4. 3. 3. 6. 4. 4. 5. 4

ArDFRY sPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, 21st February, 1908.
Ref. No. 213 A.

Hinge to ventral margin in mm. 40. 40. 42. 44. 44. 45,

Number of rings 3. 3. 8. 3. 3. 4.

45. 45. 45. 46. 47. 47. 48. 48. 48. 48. 50. 50.

2 3 3 4 8 4 4 8 B8 8 35 a3

50. 50. 50. 50. 52. 52. 55. 355. 55. 55. 55. 56,

5. 3. 3. 4. 8 4. 38 8 38 8 4 4,
56. 57. 57. 57. 60. 60. 60. 67. 70.
4. 4. 3. 3. 4. 4. 3. 4. 3.

ArDFRY sPAT, pond closed for spatting season, 8th July, 1905,
Specimens collected, 2nd March, 1908.
Ref. No. Ex N.H. Laying.

Hinge to ventral margin in mm. 35. 37. 38. 39. 43. 45,
Number of rings 8 4 4 #H. 8 4
45. 48. 50. 50. 50. 50. 52. 53. 62. 63. 65. 77.

J. 4. 5. 4. 5. £. 5. 5. 3. 5. 4. 6.

ArDFRY SPAT, pond closed for spatting season, 8th July, 1905.

Specimens collected, 19th March, 1908.
Ref. No. €. 239, C 240, C 241, C 279.

Hinge to ventral margin in mm. 23. 24. 25. 26. 26. 27.
Number of rings 2. &8 2. 8 8 2
28. 80. 82. 45. 50. 50. 56. 62. 62. 62. 65. 66.
3, 3. 4. 6. 4. 5. 3. 3. 4 5. 6. ER
.67, T2, T2, %8,
5. 4. 6. 4.
Arprry spat, pond closed for spatting season, 8th July, 1905.
Specimens collected, 16th January, 1909.
Ref. No. N.B. 29.
Hinge to ventral margin in mm. 44. 45. 45. 50. 53, 55.
Number of rings 4. 3. 4. 4. 4. 3.

55. 55. 56. 60. 62. 65. 65. 70. 70.
8, 38 3 5 4 3. 4. 5. &

EE.. #18. 7

ARDFRY SPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, February, 1909. )
_ Ref. No. Laying 32.
Hinge to vontral margin in mm. 43, 43. 46. 46. 48. 48

Number ol rings 3. 3. & 8. 8 3
50. 33. 54. 56. 67. 70. ‘
6. J. 3. 0. 4. h.

ARDFRY spAT, pond closed for spatting season, 8th July, 1903.
Specimens collected, 2nd February, 1909.
' Rel. No. Caisse 333 A.
Hinge to ventral margin in mm. 62. 65. 63. 70. 77. 80,
-

Number of rings . 5 7.6 5
80.  80.
5. 4.

ARDFRY SPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, 2nd February, 1909.
Ref. No. Caisse 333 B.

Hinge to ventral margin in mm. 35. 44. 44, 45, 46. 46.

Number of rings I 3. 3. 4 3. 4.

48. 50. 50. 52. 55. 355. 57. 57. 60. 60. 63. G65.

3. 3 8 6. 8 4. 5. 6. 4. 4. 5 3,
2. 77,
3. 4.

ARDFRY SPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, 2nd February, 1909.
Ref. No. Caisse 333 C.

Hinge to ventral margin in mm. 36. 40. 40. 43. 45. 46
Number of rings 3. 8. 4. 2. 4 3.
48. 48. 48. 50. 50. 50. 52. 52. 55. 57. 60. 65
4. 4. 6 5. 4. 6. 5. 4. & 4 5 4,
74.
6.

ARrDrryY spat, pond closed for spatting season, 8th July, 1905,
Specimens collected, 2nd February, 1909.
Ref. No. Ex 333 C.
Hinge to ventral margin in mm. 62. 70. 78. 75. 75.
Number of rings g -5 8. & F

ARDFRY sPAT, pond closed for spatting season, 8th July, 1905.
Specimens collected, February, 1909.
. Ref. No. C 171 A and C.
Hlnge to ventral margin in mm. 46. 50. 50. 50. 50. 52,
Number of rings 3. 3. 4. 5. 3. 4,
53. 54. 55. 56. 60. 60. 60. 65. 65. 70. 8G.
4. 4. 5. 5. 4. 5. 6. 7.

~

2. 3. 4.
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ARrDFRY SPAT, pond closed for spatting season, 8th July, 1903.

Specimens collected, February, 1909.
Ref. No. 173 A. and 176 A.

Hinge to ventral margin in mm. 39. 40. 40. 42. 45. 45
Number of rings 5. 2 2 B8 & B

60. 63. 64. 75.
4, 4. 4. 5.

ARrDFRY sPAT, pond closed for spatting season, sth July, 1905.

Specimens collected, February, 1909.

Ref. No. 178 C. and 176 C.

Hinge to ventral margin in mm. 45. 45. 48.
Number of rings 3. 3. 3 3 8.

<t
>
-3
W
~1
Cr

ARDTRY sPaT, pond closed for spatting season, 8th July, 1905,

Specimens collected, February, 1909.
Ref. No. C 175 A.

Hinge to ventral margin in mm. 35. 38. 38. 39. 40. 41,

Number of rings 3. 3 3. 3.
48. 45. 45. 45. 47. 49. 50. 51. 533. 53. 5
3. 3. s 4. 4. 4. 4. 4. 4. 4.

ArprRY sPAT, pond closed for spatting season, 8th July, 1905,

Specimens collected, February, 1909.
Ref. No. 175 B.

Hingetoventralmargininmm. 60. 61. 63. 63. 70. 70.
5

Number of rings 5. 7. 4. 4 0.
76. 78. 80.
4. 6. 4.

ArDrRY spaT, pond clesed for spatting seuson, sth July, 1905,

Specimens collected, February, 1909.
Ref. No. C 852, 353, 354.

Hinge to ventral margin in mm. 22.  23.  27. 33.
Number of rings 3. 3. 3. 3.

35.

‘j-b-_otobl
Lo

50. 50. 55. 55. 55. 57. 60. 62. 63. 68, 7

3. 4. 3 4. 3. 3. 3. 4. 5. 3. 4.
70. 75. 75. 75. T5. T75. 79. 80. 80. 84.

5. 5. 4. 5. 4. 5. 3. 5: 5.

ARDFRY spAT, pond closed for spatting season, 13th July,
Specimens collected, 18th March, 1908.
Ref. No. C 193.

Hinge to ventral margin in mm. 20.  23.  25. 27. 28. I8,

8

Number of rings 2. 2 2 2 3. 3
30. 35. 88. 40. 40. 42. 42. 44. 45. 48.
2. 2. 3. 3. 3. 2. 4. 3. 2. b.

o

48.

70.

1906.
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ARDYRY sraT, pond closed for spatting season, 13th July, 1906.
Specimens collected, 18th March, 1908.

Ref. No. C 149.

Iinge to ventral margin in mm.  15. 2

Number of rings 2. 2 ! 2.

31. 37. 37. 40, 42, 43. 45, 45. 46, 46.  46. 47,

3. 3. 3. 3. 2. 2 3. f 2

Arprry spat, pond closed for spatting season, 13th July, 1906.
Specimens collected, 16th January, 1909.
Ref. No. N.B. 52 and 53.

Hinge to ventral margin in mm. 26. 37. 37. 40. 42, 42
Number of rings 3. 4. 4. 3. 3. 3.
42, 45, 47, 51. 5 57. G60. 60. G60. 60. 63, G
4. 3. 3. 4. ' 4. 5. 4. 5. 5 6.

{

Ird
i

—
(=)

Cr --i Ly ~1

Ga.
5.

66. 66. 067.
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Arprry spar, pond closed for spatting season, 13th July, 1906.
Specimens collected, February, 1909.
Rel. No. C 337, 174, 195.
Hinge to ventral margin in mm. 70. 70. 75.  80.
Number of rings 4. 3 4, 4,

ArDFRY spaT, pond closed for spatting seescn, 13th July, 1906.
Specimens collected, February, 1909.
Ref. No. ¢ 350, C 351.

21. 23. 25.

(13
Tt
o)
Tt
-]

Hinge to ventral margin in mm. 21.
Number of rings 3. 8. 8. . 1
60. 60. 62. 62. 62. 62. 63. 64. 66. 68. 68. 70.
4. 6. 6. 4. 4. 4. 7. 4. 5. 4. 5. .

<o
T
>

ARrprrY sraT, pond closed for spatting season, 13th July, 1906.
Specimens collected, March, 1909.
Ref. No. C 149, C 40, C 110, C 136.

Hinge to ventral margin in mm. 62. 65. 66. 77.
Number of rings 3. 8. & 4.

ARDFRY spaT, pond closed for spatting seascon, 13th July, 1906.
Specimens collected, March, 1909.
Ref. No. C 332 B.

Hinge to ventral margin in mm. 25. 37. 38. 38. 39. 40,
Number of rings 8. 4 8. 4. B8. 3
41. 4. 57, 57. 62
4. 3. 3. 4. 3.
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ARDFRY $PAT, pond closed for spatting season, 13th July, 1906.
Specimens collected, March, 1909.
Ref. No. C 332 C.

Hinge to ventral margin in mm. 29. 31. 32. 34 35. 37

Number of rings 3 & 3 3. 3. 5

40. 40. 40. 40. 40. 45. 47. 48. 50. 50. 51. 55

3. 4. 3. 5. 3. 3. 3. 4. 3. 6. f 4
60. 60. 72.
3. 4. 4.

ARDFRY SPAT, 1906, from New Harbour caisses : also spat ol
1906 after nine months in Noiway basket; pend closed
for spatting seascn, 13th July, 1906. _

Specimens collected, 16th 2and 18th March, 1910.

Hinge to ventral mergin in mm. 37. 37. 38. 40.  40. 44
Number of rings 3. 4. 3. 8 8. &
A45. 45. 45. 52. 53. 55. 55. 60. 60. 60. 63. G5,
d, d. 4. 3. 4. 4. 5. 4. 4. 5. E) _,{
65. 65. 66. 68. 69. 70. 70. T7l. 72. T5. 7:1. 73,
i & 5. 5 B 4 4 & & 7. & 3
76. 77. 80. 95.
6. 6. 5. 7.

ARDFRY spAT, pond closed for

Specimens collected
Hinge to ventral margin in M.
Number of rings

, 25th April, 1912.
50. 70. 85. 90.
4. 6. 9. 10.

ARDTRY spaT, pond closed 3 _
Specimens collected, 25th April, 1912.

Hinge to ventral margin in mm. 15. 20. <29. 32. 32 ‘-}3
Number of rings 2. 2. 2. 2. 8 8
35. 38. 50. 50. 50. 538. 54. 55. 56. 58. 60. 64,
2 9. 2 3 8 4 4 4 38 4 4 4
G6.
J.

spatting season, 13th July, 1906.

for spatting scason, 25th July, 1910,
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EXPLANATION OF PLATES.

Prare 1.

Figs. 1-6, Spat of 1905, specimens colleeted immediately  gates
opened, September, 1905.

Figs. 7-12, Eighteen months’ oysters, spat 1905. Ref. No. C 34,
specimens colleeted 26th January, 1907 ; figs. 8 and 9 illustrate
stunted growth, and figs. 7, 10, 11 and 12 represent normal
growth ; fig. 11 is a characteristic example of type « and fig.
10 of type 0.

Prate 1. .

Figs. 1—4, Seventeen months’ oysters, spat 1906. Ref. No. C 193,
- speeimens collected 18th March, 1908 ; figs. 1 and 4, normal
growth, type a: figs. 2 and 3, stunted growth.
Figs. 5-9, Twenty-one months’ oysters, spat 1910, specimens
collected 25th April, 1912 ; figs. 5, 8 and 9, stunted growth ;
figs. 6 and 7, better growth, type a.

Prare IIIL.

Figs. 1-1. Two-and-a-hall ycars’ oysters, spat 1905. Rel. No. 212 A,
specimens collected 21st TFebruary, 1908 ; figs. 1, 2 and 4, normal
growth ; fig. 3, stunted growth ; fig. 1, type b, and figs. 2 and 3,
type @ ; fig. 4 shows the growth of 1907 clearly, while that of the
spat ycar and 1906 scems merged in one.

Prare IV.

Figs. 1-6, Two-and-a-hall ycars’ oysters, spat 1905. Rel. No.
212 B, specimens collected 21st February, 1908 ; figs. 1, 4, 5
and 6, normal growth; figs. 2 and 8, stunted growth; fig. 1,
type a; figs. 8, 4 and 5, type b.

Prare V.

Figs. 1-6, Two years and eight months’ oysters, spat 1905. Speci-
mens collected 19th March, 1908 ; figs. 1, 2, 5 and 6, average
growth ; figs. 3 and 4, very stunted growth ; fig. 5, type @ figs.
1 and 2, in many respeets resembling type @ ; fig. 6, type b.

Prate VI.

Figs. 1-5, Two years and cight months’ oysters, spat 1906. Ref.
No. Ex. C 832 C, specimens collected March, 1909 ; figs. 2 and 5,
normal growth ; figs. 1, 3 and 4, stunted growth ; figs. 2 and 4,
type a; figs. 1, 3 and 5, growth of each secason not clear,

Prate VII.

Fig. 1-5, Two-and-a-half years’ oysters, spat 1906. Ref. No. C 350,
C 351, specimens collected February, 1909 ; figs. 2, 3 and 4,
average growth ; fig. 1, small; fig. 5, remarkably stunted ; fig.
2, type @ ; figs. 1, 8 and 4, type b.
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Prate VIIL
Figs. 1-5, Three-and-a-hall yecars’ oysters, spat 1905. Ref. No.
Ex. C 333 B, specimens collected 2nd February, 1909, ; figs. 2
and 5, average growth ; figs. 3 and 4, small ; fig. 1 is very stunted
and possesses such fine lamellac that the growth of the different
seasons cannot be defined ; figs. 2, 3, 4 and 5, type b.

Prate IX.

Figs. 1-4, Threc-and-a-half years’ oysters, spat 1905. Ref. Nu.
Caisse 333 C, specimens collected 2nd February, 19095 figs.
1 and 4, normal; figs. 2 and 3, stunted; fig. 4, in many
respects resembling type a; figs. 1, 2 and 3, type b.

Prate X.

Figs. 1—4«, Three-and-a-half years’ oysters, spat 1905. Ref. No.
Ex. C 352, 353, 354, specimens collected February, 1909 ; figs,
1, 3 and 4, normal, type &; fig. 2, stunted, type a.

Prate XI.

Figs. 1-4, Five-and-a-half ycars’ oysters, spat 1006. Speeimens el
lected 25th April, 1912 ; figs. 1, 3, and 4, normal ; fig. 2, stunteq ,

all belong to type b.
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