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Post-Larval Teleosteans collected near Plymouth
during the summer of 1914.

By

E. J. Allen, D.Sc.,, F.R.8,,
Director of the Plymouth Laboratory.

With 8 Figures in the Text.

In Volume X, No. 2, of this Journal issued in June, 1914, Mr. R. 8.
Clark published an account of the post-larval fishes collected during
the years 1906 to 1913 with the Petersen Young-fish Trawl in the neigh-
bourhood of Plymouth. Similar collections were continued regularly
under Mr. Clark’s supervision, with the assistance of Mr. E. Ford and
Mr. F. M. Gossen, from April te July, 1914, and two or three hauls were
made in August and September of that year. At the beginning of August
Mz. Clark joined Sir Ernest Shackleton’s expedition to the Antarctic and
left Plymouth in the *“ Endurance.” The young fishes had for the most
part been picked out from the general material collected by the young-
fish trawl by Messrs. Ford and Gossen, and it is this collection of voung
fishes which forms the subject of the present report.

In drawing up the report I have followed closely the arrangement
adopted by Mr. Clark for the earlier material, and it should be regarded
throughout as being supplementary to his paper (1914). For most
of the important fishes I have given a monthly summary of the number
of specimens captured during the whole period 1906 to 1914, which
includes both the figures given by Clark and those now added. The
average number of specimens taken per haul of the trawl has also been
given for each month, For many reasons, however, these averages cannot
claim any great degree of accuracy, but they are, I think, useful as giving
a general idea of the relative frequency in the different months. The
following sources of error must be borne in mind when drawing conclu-
sions frem the averages. The duration of the hauls has been in most
cases twenty minutes, but there are a few instances where the time was
fifteen minutes and a few where it was thirty minutes. The error intro-
duced by regarding all the hauls as of equal duration will be so small
that it will hardly show in the average figures given.
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A more important error will be caused by the fact that the hauls are
not distributed with any uniformity over the whole area. The great
majority were, however, made outside the 20-fathom line where the
conditions are moderately uniform, but in calculating the averages these
have not been separated from the hauls made nearer the shore and in
the bays.

Some of the hauls were made at the surface, some at midwater, and
some near the bottom, whilst some few are night hauls, which seem to
yield larger numbers, especially at the surface, than those made during
the day. These circumstances will all tend to diminish the accuracy of
the averages, but they do not, I think, destroy their more general signi-
ficance.

The number of hauls made in each month varies considerably, but
from May to September the totals are fairly large (Table II). The
number of hauls made in the different years for any given month, as
will be seen from the same table, varies so very much that it is not
possible to make reliable comparisons of the frequency of any species
from year to year.

Another source of error is introduced by the fact that the material of
which the young-fish trawl is constructed is not altogether satisfactory,
and the size of the mesh often differs considerably in different samples,
so that even two new trawls may have different catching powers. With
use also the material shrinks bhadly, the meshes become smaller and the
amount of water filtered through the net (and hence the catching power)
is greatly diminished. All these circumstances make the numerical results
approximate only.

Table I gives the list of stations at which hauls were made in 1914.
The Chart Area, to which each haul is assigned, is that shown on the
chart published in Clark’s Report (1914).



TABLE I. LIST OF STATIONS.

Explanation of abbreviations. 8.=—=surface. M.=midwater. B.=bottom. M.H,=midnight haul (between 10 p.m. & 2a.m.).

Depth: Duoration of o Total depth  Chart
No. of haul. Date. cnpotfu‘e. r::i:::lt{e]; Locality. e S R arci.
V. 29.1v.14 B: 20 Eddystone S. by W. 4 miles . . . : . 28 S,
VI. . M. 20 Rame N.E. by E. 4} miles . . . . i 28 S.
VII. i S. 20 Rame N.E. 3} miles ; Y . . 3 5 28 T
VIIL.(1) 8.v.14 M. 25 Clawsand : : : : . ] . S 4] T.U.
VTII (2) . M. 20 (lawsand ; . . . . . 210 ..
X.(1) 15.v.14 M. 20 Bighury Bay (west p'u't) ; : . . . ca. 10 W.Y.
X.(3) e S. 20 Bigbury Bay (central) . : ) : . ca. 14 ¥
lx (5) b B. 20 Bighury Bay (east of B. Island) : . ; . ca.12-14 Y.
X. 19.v.14 M. 20 Eddystone N. by E. 5 miles . x . . : 37 0.
XI. e . 20 Kddystone N. 5§ miles. M.H. . . i . : 38 R.
XII. s S. 20 Eddystone N. 6 miles. M.H. . ! . ; ; 39 R.
XIII. Z M. 20 Bddystone N. 64 miles. M.H. . A 4 ; . 39 Q.
XIII.a 22.v.14 _— 20 Eddystone S.W. 3 miles . E . : 5 ; 28 S.
XIV. 25.v.14 M. 20 Lddystone N. 4 miles. M.H. . : ) ; . 35-36 R.
XV. 5 S 20 Eddystone N. 41 miles. M.H. . . i ; : 36 R.
XVI bt S. 20 Kddystone N. 5 miles. M.H. . ; : ; : 37 R.
XVII. 3.vi.l4 B. 20 Rame E. 4 miles . ; ; : : : ; 26 B
XVIII. . B. 20 Rame E. 4} miles . . : : . ; ; 27 M.
XIx, i M. 20 Rame E. 41 miles . ¢ ! 3 . i : 27 M.
XX. 10.vi.14 S.-M. 20 Rame I, 7 miles. M.H. . . b 9 : > 27 M.
XXI. 11.vi. 14 M. 20 Rame E. 7 miles. M.H. . : . S : : 27 M.
XXII. o M.-B. 20 Rame E. 7 miles. M.H. . g ; : g g 27 M.
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TABLE 1. LIST OF STATIONS.

Explanation of abbreviations. S.=surface. M. =midwater. B.==bottom. M.H.=midnight haul (between 10 p.m. & 2 a.m.).

Depth  Duration of ot
No. of haul, Date. of haul in Locality. %l?tgltﬁ;&t;l ?:;:;t
capture, minntes, ! i

B DTE HED 11.vi.l4 B; 20 Rame K. 7 miles. M.H. . : ; s = : 27 M.
XXIV. 16.vi. 14 B. 20 Between Penlee and Rame Head : ; ; ..ca. 1B 12
XXYV. 4 B. 20 Rame 19, 1} miles . . : ; . ; . 22 T
XXVI. 2 AR 20 Rame K. 3 miles . : g ; : . ) T
XXVIIL : M. 20 Rame K. 5 miles . i : H ; . - 27 M.
XXVIII. s B. 15 Eddystone 8.8.W. 3 miles (Mosquito net v¥1.) . ; 29 S.
XXIX. 17.vi.14 B. 20 Off Rame Head 2 miles . . : : : 2 156 L
XXX. 5 M. 20 Off Rame Head 2 miles . ; . : : z 11 T
XXXI. ” M. 20 Rame Head N. by E. 4] miles . . . : : 28 8.
XXXII. 5 S, 20 Eddystone 3.W. 2 miles . : g : : ‘ 29 S,
XXXIII. 19.vi.14 M. 20 Looe Island N.N.E. 5 miles . ; : : : 28 M.
XXXIV. i M. 20 Looe Island N. by E. 5 miles . ; : ; s 29 M.
XXXV. o M. 20 Eddystone 8.58.1. 4} miles . : ; ; : 28 N.
XXXV 24.vi.14 B. 20 Eddystone W. by N. § mile . . : : . 23 S,
XXXVII. . B. 20 Eddystone N.N.W. 1 mile ; ; . : : 32 S,
XXXVIIL i M. 20 Eddystone N. 2} miles . - ; . g & 35 R.
XXXIX. i S, 20 Eddystone N. by E. 3] miles . 5 : . ; 37 R.
XLI. 26.vi.14 B. 20 Eddystone N.E. by E. 3} miles : ’ . : 36 R.
XLIT. 29.vi.14 B. 20 Stoke Point N.E. 4 miles : ; : g ; 24 X
XLIII. - B. 20 Stoke Point N.Ii. by N. 5 miles : : ; : 27 X.
XLIV. o M. 20 Bolt Tail E. by N. 5 miles : : . ; . 25 Z.
XLYV. Wi S, 20 Bolt Tail E.N.E. 6 miles . ; : : ; : 31 VA
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TABLE I. LIST OF STATIONS.

Explanation of abbreviations. S.—surface. M.=midwater. B.—bottom. M.H, - midnight haul (between 10 p.m. & 2a.m.).

Depth Duration of

No. of haul. Date. of hanl in Locality. Total depth  Chart
) capture. minutes. tuikihome, e
XLVI. 2.vii.14 S. 20 Prawle Point N.E. 2 miles. M.H. . . : : 31 —
XLVII. 5 S. 20 Prawle Point N.E. by N. 2 miles. M.H. . . . 31 —_
XLVIII. 5 M. 20 Start Point N.E. 2 miles . i b . . A 27 —
XLIX. s M.-B. 20 Start Point N.N.E. 2 miles. M.H. . . : ) 32 —
L. 6.vii.14 B 20 Rame N.N.W- 1 mile . . . a . : 20 12
LI. 5 B. 20 Rame N.N.W. 1} miles . s . . N : 25 T.
LII. i M. 20 Rame N.W. by N. 21 miles . . ; a " 24 414
LIIT. 7 B. 20 Cawsand Bay. : i ’ . . k . 210 T,
LIV. 9.vii.14 S, 20 Looe Is. W.N.W. 1 mile . i " ; 4 . b L
LV. i M. 20 Looe Is. N.W. 1 mile ; A . : . . 10 M
LVI. 3 B. 20 Looe Is. N.N.W. 2 miles . . . . . . 23 M.
LVII. o B 20 Looe Is. N. 2 miles . ] . : ’ . 23 M.
LVIIL i M 20 Rame Hd. E. by 8. 2 miles . . : . : 21 T
LIX. 15.vii. 14 M 20 Rame E. 4 miles. M.H. . f 3 ; ! : 26 Ak
LX. i M 20 Rame K. 4 miles. M.H. . ; ) x i h 26 {18
LXI. 16.vii.14 B. 2 Rame K. 6 miles . : g : g : . 26 M.
LXII. & B 20 Rame E. 7 miles . 2 : . 4 y J 27 M.
LXIII. 22,vii.14 B 20 Cawsand Bay i : . " y ’ y el DS
LXIV. - B 20 Between Penlee and Rame Bottom . . : AT S [ = T
LXV. 5 B. 20 Whitsands E. . K : ; . ¢ s ized ) T,
LXVI. o M. 20 Whitsands W. . ; . : . A . £10 L.
LXVII. - M. 20 Hddystone E. 1} miles . - . . . ) 32 S,
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TABLE I. LIST OF STATIONS.

Explanation of abbreviations. 8.=surface. M=midwater. B.=bottom. M.H.=midnight haul (between 10 p.m. & 2 a.m.).

Depth  Duration of Total depth ~ Chart

cle

No. of haul. Date. of haul in Locality. in fathoms.  area.
capture, minutes,
LXVIII.  22.vii.l4 B. 20 Eddystone N.E. 4 miles . 37 By
LXIX. 1 S, 20 Eddystone N.E. by N. 6 miles . 38 Q.
LXX: e M 20 Eddystone N.E. by N. 6 miles . 38 Q.
LXXI. 5 B. 20 Eddystone N. by E. 6 miles (Mosquito net) 58 Q.
LXXII: o B. 20 Eddystone N. by I. 6 miles (Mosquito net) 38 @
LXXIII.  29.vii.1l4 M. 20 Eddystone 8. } mile : : 20 S.
LXXIV. b M. 20 Eddystone S.E. by E. } mile 20 S.
LXXV, 54 B. 20 Eddystone N.E. by N. § mile . 25 8.
LXXVI. i M. 20 Eddystone N. 2 miles 35 R.
LXXVII. 5t B. 20 Eddystone N. by W. 2 miles 35 RR.
LXXVIIL. - M. 20 Eddystone S.W. 4} miles. 28 S.
LXXX. i M. 20 Whitsand Bay L. 210 Tald.
LXXXI. - M. 20 Whitsand Bay E. 210 i bl 2
LXXXII. W M. 20 Whitsand Bay W. 210 L.
LXXXIII. i B. 20 Rame E. by S. 3% mlles : 23 T
LXXXIV. i B. 20 Rame L. by 8. 4 miles (Mosquito ne‘r) 23 T
LXXXYV. 12.viii.l4 M. 20 Rame K. by N. 5 miles i . 21 M.
LXXXVI. - B-M. 20 Rame BE. by N. 4 miles . 26 T.
LXXXVII. 4.ix.14 M. 30 Off Penlee o B T

'NHTIV 'L "
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Table II, showing the Number of Hauls made with the Young-fish
Trawl in each month for each of the years from 1906 to 1914 in which
investigations were carried on.

MoxnTHLY NUMBER 0oF HAaULS.
1906.  1907. 1908. 1909. 1913. 1914, Total.

March . . . — 2 - — e 2
April , &= 2 ~ 2 — 3 7
May . : .8 - 4 5} - 13 30
June ; : e 10 2 31 12 23 28 106
July . . . 4 4 10 9 29 38 94
August . g . - 9 10 o4 2 75
September i T = = — T 1- -85
October . . B S | — —_— - 13 = 14
November : L - - - 9 e 9
CLUPEIDA.

As in the previous years the Clupeidee show a very marked maximum
frequency in May and the first half of June. A considerable number of
specimens have been stained and the vertebree counted. In all cases
these have proved to be sprats, and there seems no doubt that the sprat
constitutes by far the greater proportion of the specimens taken during
the months in which the 1914 material was collected. This is rendered
more probable by the fact that the abundance of black pigment in the
neighbourhood of the anus, which Ehrenbaum considers to be one of
the distinguishing characters of post-larval sprats, was observed in
nearly all the specimens examined. Unfortunately in the present state
of our knowledge of the early stages of the different species of Clupea,
the detection of a few specimens of C. harengus or C. pilchardus amongst
the large quantities of C. sprattus which are caught in the young-fish
trawl is from a practical point of view impossible, the labour involved
in staining and counting the vertebrsee of so many specimens being
altogether out of proportion to the value of the information which would
be gained.

NEW SERIES.—VOL, XI, N0, 2 MAY, 1917, L



No. of haul.
N

VI.

VII.

XIT.
XIII.
XIV.
XV.
XVI.
XVIL
XVIIIL.
XIX
XX.
XXII.
XXIII.
XXIV.
XXY.
XXVI.
XXVIL
XXIX,
XXXI.
XXXII.
XXXIV.
XXXV.
XXEVE
XXXVIL
XXXVIIL
XXXIX.
XTLIL.
XLIIL.
XLIV.
XLV.
XLIX.

E. J. ALLEN.

TABLE IIIL

Recorp or CLUuPEA sP.

Date.
29.iv.14
1) 8.v.l4
2) ”
1) 156.v.14
3) s
I:-jJ 3
19.v.14

10.v1.14
11.vi.14

Eh ]

16.vi.14

19.v1.14

b

24.vi.14

Depth.

B.

No.

74

13

62
Very many

220

54

5

80

1

460

406
Very many

Many thousands

218

415

195
Very many

80

7

9

Size in mm,
7-16-5
5:6-11-H
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9-5-25
9-5-24
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No. of haul.
L.

LI.

LII.

LIII.

LIV.

LV.
LVL
LVII.
LVIIL.

LIX.
LX.
LXI.
LXII.
LXVII
LXVIII.
LXIX.
LXX.

LXXTII.
LXXV.

LXXVIIL
LXXVIII.
LXXXIII.
LXXXIV.

LXXXVII.

TABLE III. (continued).

Date.
6.vii.14

)

4

§vii. 14

15.vii. 14

16.vii.14
29 vii. 14

22

29.vii.14

1

4.1x.14

SYNGNATHIDA.

Depth.
B.
B.
M.

2R E®R

B.
M.

=

-1 = L o o

= D Q2

0 Lo
-1 D SO

Y]
(=

[ SR |

T R R L S ]

Size in mm.
13-28 ca.
11-5-19
12-21
19
13-5-24
15-16-5
17-19
20
19-5-22
13-26

el
i
—
=]
o

Only six specimens belonging to this family are present in the material,
the small number being due to the fact that most of the hauls were
The four hauls in which
they occurred were made between Penlee and Rame Head and in Whit-
sand Bay, the total depth of water being in all cases not greater than

made at considerable distances from the shore.

15 fathoms.

TABLE IV.
RECORD OF SYNGNATHUS ROSTELLATUS.

No. of haul, Date. Depth. No. Size in mm.
XXIX. 17.vi.14 B. 1 26-5
LXIV. 22.vii. 14 B. 1 175
LXXX. 29.vii.l4 M. 2 23-30-5

LXXXI. s M. 2 - 35-52
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AMMODYTID .

All the specimens of Ammodytes appear to belong to the same species,
which is probably A. lanceolatus, though as Clark (1914) points out, it
is difficult to distinguish between the young stages of A. lanceolatus and
A. tobianus. Table V. gives the records for 1914, whilst Table VL. gives
the monthly totals and averages per haul for all the years 1906-1914 for
which records exist. The average shows a gradual rise to a maximum
in August and then a sudden drop (cf. Clark (1914). p. 340).

TABLE V.

REcorD oF AMMODYTES SP.

No. of haul. Date, Depth. No. Size in mm.
W 29.iv.14 B. 5} 10-5-29
VL - M. 1 20
VII. i S. 1 22-6
X, 15.v.14 B. 2 7,17
XITI. 19.v.14 S, 2 12-6, 19
XIITI. v M. 1 7
XIIl.a 22.v.14 | 14
XTV. 25.v.14 M. 2 7-5, 8
XVI. 5 S. 3 6-11-5
XVIL 3.v1.14 B. 10 9-18
XVIIL h B. 14 56, 12-3-18
XXI. 11.vi.14 M. 1 10-6
XXII. 1l.vil4 M.-B. 1 7-5
XXVI. 16.vil4 B. 4 8:5-10-5
XXVIIL ;s M. 1 8 ca
XXX. 17.vil4 M. 3 9-23
XXXI. 5 M. 1 8 ca.
XXXII. G S. 1 12-5
XXXITIT.  19.vi.14 M. 1 20-5
XXXTV. ¥ M. 1 13
XXXYV. 5 M. 7 7-6-12-6
XXXVII. 24.vi.l4 B. 4 6-15-5
XXXVIII. 2 M. 5 5-5-15
XXXIX. i S, 1 10
XLVIL 2.vii.14 S. 1 12-5
XLVIII. i M. 2 9-13
L. 6.vii.14 B. 9 11-24
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No. of haul, Date, Depth. No. Size in mm,
LI 6.vii. 14 B. 3 12-5-18-5
LII. i M. 3 23 ca.
LIV. 9.vii. 14 S. 1 18-5
LVI. 7 B. 2 12-17-5
LVIIL. b B. /| 12 ca.
LIX. 15.vii.14 M. 7 10-16
LE M. 8 12-23-5
LXI.  16.vii.l4 B. 5 13-7-30
LXII. i B. 5 15-19-5
LXVIL. 22.vil.14 M. 1 12
LXVIIL. s M. 8 8-12-5
LXVIII. o B. 16 7-14-8
LXIX. e S. 3 9-13
LXXIII.  29.vii.14 M. 2 13-15
LXXIV. 5 M. 1 12
LXXYV, ' B. 13 6:5-15-8

TABLE VI

AMMODYTES SP.

Number of

Total number haulsin ~ Number Average
Month, of hauls  which the of Size in mm. number
1906-1914.  species specimens. per haul.
_ oceurs.
March : : 2 1 1 85 0-5
April ; : : 7 6 14 6-5-29 2
May . : ool 11 32 6-29 1-07
June ; : . 106 49 247 5-b-104 23
July : : w94 52 420 5-30 45
August . : D 46 506 4-5-25 6-7
September y . "85 12 14 5-5-24 0-16
October . ; ! 0 0
November e 9 0 0
GADID A,

Gadus pollachius L. G. merlangus L. G. minutus 0. F. Miiller.
G luscus L.

Table VII. gives the records of the above species for 1914, whilst
Tables VIII. to XI.show the monthly totals and averages of all the records
from 1906-1914. The few specimens of . pollachius taken in 1914 were
nearly all taken in April and the first half of May. The maximum
frequency for the whole period is in March and April. For the whiting
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(G. merlangus) the maximum is in May, whilst in June specimens of the
sizes captured by the young-fish trawl are still fairly numerous. May
also shows a distinet maximum for &. luscus and /. minutus. Specimens
of all thess gadoids are very infrequent in hauls taken after June.

TABLE VIIL

Recorp or GADUS sPp.

. pollachins, G. merlangus, G, luseus, G. minntus,
Noa. of haul. Date, Depth. No, Sizeinmm. No. Sizeinmm, No, Sizeinmm. No. Sizeinmm,
Vi 2%.iv.14 B. 2 6-16-5 2 6-6-5 — — G 7-14
VI = M. — = — — == 2 7:5-10-5
VIL 5 . 7 55813 — — — - - —_— -
VIR -Bvild M —o 1 7 omm g 1 85
IX.(1) 15.v.14 M. 4 810 103 5-5-11-56 — — s —
IX.(3) a2 S, 6 7-5-95 5 85-102 — — — =
IX.(5) s B. — 211 6-5-15 4 6-8 1 75
X. 19.v.14 M. == — 10 G-16 - i e =
XL o S. 3 559 1 65 — - 2 7-9
XII. - 5. 3 9-6-13 4 7-12 5 -9-8 16 5-4-12-3
XIII. 53 M. = =— -] 5-5-8-3 7 5-6-6-2 158 5-5-15
XI1V. 25.v.14 M. = — 21 7-2-14 ° 11 6-5-16 34 6516
XV. o S — —_— 4 8-13 2 5-8-5 23 6-7-14
XVIL - S, e — 14 5518 6 7-8-12-7 89 6G-17
XVIIL 3.vi.l4 e e 31 6-3-9-5 —_ e 4 53-85
XVIHI, . — —- 24 6:5-11 — = 2 s
XIX. = - — 6 7-13 — - - _—
XX. 10.vi.14 Zas e — = 9-3 =
NXI. 11.vi.14 r— e 3 8595 1 95 — —
NXII. A b, — — 1 85 — — ¥ 65177
XXIIT. e B. — — e — 1 7 7-6-10
XXV. 16.vi. 14 I3 o — 1 [ — —
XXVL o B. — e 4  62-16 — - — S
XXVIIL. 5 B. — — 1 11 — - — —_—
XXX, 17.vi. 14 M. 1 56 2 8-13-5 — e S s
XXXII % S, —_ = 4 9-18 — — 2= —
NXXVIL 24.vi.14 B. —_— — 1 14 — — —
NXXVIIL 5 B. — == e —— — —_ 1 is
XXXVIIL o M. —_ — 2 11-11-5 2 53-50 — —
XLI. 26.vil4 B. — —_ = — —_ — 25 11-28
XLIV. 29.vi. 14 M. — — 1 19 — — — --
NLVI 2.vii. 14 S. == — 2 25-31 I 1C-2 —
LV. 9.vii. 14 M. - —_ 1 75 — — — ——
LXVII. 22.vii.14 M. 1 7.2 — - —_ — S

LXVIII. i B. - —_ - e — - 1 8-6
LXXVIL. 29.vill4 B. — — = £ - — 1 12-4



POST-LARVAL TELEOSTEANS COLLECTED NEAR PLYMOUTH. 219

Month.

March
April
May
June
July

Month.

March
April
May
June
July
August

Month.

March
April

May

June

July
August .
September
October
November

TABLE: VIIL

(ADUS POLLACHIUS.

Number of
Total number haulsin ~ Number
of hauls which the of

1906-1914. species specimens.
OCeurs.
2 2 23 3-b
7 4 46 3:5-16-5
30 8 21 5-22
106 b 20 5-6-42
94 2 2 6-7-2
TABLE IX.

(GADUS MERLANGUS.

Number of
Total number haulsin ~ Number

of hanls which the of Size in mm.
1906-1914.  species specimens.
OeCnrs,
2 1 2 34
7 5 51 3-5-10
30 24 1009 4-18
106 66 584 3-40
94 10 22 3-52-5
75 1 1 62
TABLE X.

(*ADUS LUSCUS.

Number of
Total number hauls in -~ Number

of hauls  which the of Size in mum.
1906-1914, species  specimens.
OCCULS.

2 0 - -

7 3 = 55-T7'5
30 8 14 5-16

106 13 15 4-9-5

94 1 1 10-2
75 - - i
85 ) 5 4-8
14 4 5 3-4-4-9

9 1 1 31

Size in mm.

Average
number
per haul.

11-5
6-6
0-7
0-2
0-01

Average
number
per haul.

Qo = =
(=i

T

o
ot

0-01

Average
nunber
per haul.

0-4
15
0-14
0-01

0-06
(1-36
01
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TABLE XI.
(FADUS MINUTUS.
Nuniber of
Total number haulsin ~ Number Average
Month. of hauls which the of Size in mm. number
1906-1914. species  specimens. per haul.
oceurs,
March . 3 . 2 2 14 4-5-7 7
April : ) : 7 3 11 T-18 1-6
Moy oo B vian 16 405 417 135
June ’ : . 106 16 116 5-48 1-1
July : : o 0 3] 5 8-6-54 0-05
GADID /.

Molva molva L.

During the period 1906-13, eight post-larval specimens of Molva
molva were taken in May and twenty-two in June.

TABLE XII.

Recorp or Morva monva L.

Size in mm.

=

No. of haul. Date. Depth.

XI1. 19.v.14 S, 1 10-3
XVI. 25.v.14 S. 2 86-11
XVIL 3.vil4 B. 1 8
XXII. 11.vi.14 M. 2 8:5-10-5
XXVIII. 16.v1.14 B. 1 86
XXXVIII. 24.+vil4 M. 1 12-5
XLIV. 29.vi.l4 M. 1 10 ca.
L: 6.vil. 14 B. 1 20 ca.
GADIDA,

Raniceps raninus L.

The single specimen of the lesser forkbeard taken in 1914 was obtained
at the end of July. Previous records of post-larvee of the species at
Plymouth are all due to Clark who obtained eight specimens in August
and September, 1913.
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TABLE XIIL

REcorp or RANICEPS RANINUS L.

No. of haul. Date, Depth. No. Size in mum.
LXXIIT. 29.vii. 14 M. 1 8
GADIDAE.

Onos mustelus L.

All the post-larval rocklings have been identified as O. mustelus.
The differences between the species are not, however, very well defined,
and it is possible that a few of the specimens may belong to O. tricirratus
Bl or to O. cimbrius L.

TABLE XIV.

Recorp oF Oxos MUSTELUS L.

No. of haul. Date. Depth. No. Size in mm.
V. 29.iv.14 B. 2 4-8-8-5
VII. i S. 6 4-5-6-H
IX.(1) 15.v.14 M. 3 6-6-7-3
IX.(3) .. S. 1 65
1R85 . B. 1 6
X. 19.v.14 M. 5 5:4-10
XII. 5 S 3 6-1-11
XI1I. o M. 5 5-85
XIV. 25.v.14 M. 7 5-16
XV. S, 5 6-15-6
XVI. = SHE 14 6-5-15-H
XVIIL. 3.vi.14 B. 2 7-1-5
XIX. M. 1 68
XXI. 11.vi.14 M. 1 31
XXII. M.-B. 1 285
XXIV, 16.vi.14 B. 3 T-25
XXXI, 17.vi.14 M. 2 5-2
XXXII. e S. 2 55
XXXVIII. 24.vi.14 M. 3 5:3-6-5
XXXIX. h- S. 1 65
XLVIL 2.vii. 14 S, 2 6:3-8-5
XLVIII. 5 M. 1 7
XLIX. v M.-B. 1 9-8
LIX. 15.vii.14 M. 2 8-8-31
LX. s M. 4 12-32
LXXIII. 29.viil4 M. 1 75
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TABLE XYV.

ONOS MUSTELUS.

Number of

Total number haulsin  Number Average
Month. of hauls  which the of Size in mm., number

1906-1914, species  specimens. per haul,

OCCUTS,
April ; 3 ; 7 3 9 4-5-8-5 1-3
May . : . S i) 10 45 5-16 1-5
June e 106 29 46 2-7-31 0-4
P A S i 14 19 4232 02
August ; 5 kD 1 ' 49 0-01
September . ; AL 1 1 8 0-01
SERRANIDA.

Roccus labrax 1. (= Labrax lupus Cuv.)
One specimen of a larval bass 6 mm. long was obtained in Haul IX. (1),
a midwater haul made in the west part of Bighury Bay on May 15th,
1914. Tt is well represented by Raflaele’s figure (1888 Tav. IV. Fig. 2),
which is reproduced by Ehrenbaum in Nordisches Plankton (1905) as
Fig. 7.d. :
LABRID .

Labrus bergylta Asc.  Labrus miztus L. Ctenolabrus rupestris L.

Young stages of wrasse belonging to three different species occur in
the material, but there is some slight doubt as to their correct specific
determination. The most numerous of the forms is the one in which
the body and the greater part of the tail is covered with many black
stellate chromatophores, which, however, cease more or less abruptly
behind the anal fin, leaving the hinder end of the tail unpigmented.
This form has been figured by Danois (1913, p. 155) and there seems no
reason to doubt that he has identified it correctly as L. bergylta. Holt's
figure (1899, Pl. V. Fig. 49) is probably the same species, Ehrenbaum
(1905, p. 7) having already pointed out that it certainly is not Ctenolabius
rupestris as Holt has named it. The just hatched larva of L. bergylta
was described by Matthews (1887), and it is not improbable that the
larva described by Hefford (1910, Pl I. Figs. 8 and 8a) as L. mixtus
also belongs here. In the present records, as well as in those by Clark
(1914), all the specimens in which the body is deeply pigmented, but
the hinder portion of the tail is quite free from pigment, have been
regarded as Labrus bergylia.

A second form is Ctenolabrus rupestris. This is well figured by Ehren-
baum (1905, p. 8). The body is free from pigment excepting for a large
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post-anal black chromatophore on the body at the hinder end of the
anal fin, and one or two chromatophores at the root of the caudal fin.
I see no reason to question Ehrenbaum’s identification, which is also
accepted by Clark.

The third form, of which T give an illustration in Fig. 1, kindly made
for me by Mr. E. Ford, has occurred not infrequently in the 1914 material.
The distribution of the chromatophores is very constant and characteristic.
On the dorsal edge of the body, at the base of the dorsal fin, there are on
each side five large black chromatophores which remain in specimens
preserved in formalin. One of these, the smallest, lies beneath the
anterior end of the dorsal fin, followed by two large ones near the middle
of the fin, and finally a pair close together near its hinder end. On the
post-anal, ventral edge of the body there is a large chromatophore a
little way behind the anus, and two more near the posterior end of the
anal fin. A single black chromatophore can generally be seen at the

Fra. 1.—Labrus mixtus L. Length 10 mm. July 2nd, 1914.

base of the caudal fin. In the anterior part of the fish there are two or
three large chromatophores on the top of the head, a row of small ones.
on the mandible, two or three on the ventral edge of the abdomen, and
one fairly large one immediately in front of the anus. A line of pigment
extends along the dorsal side of the abdominal cavity, extending nearly
to the anus. The number of vertebra is 38 or 39, rays of dorsal fin 30
or 31, of anal fin 14 or 15. These numerical characters agree completely
with those given by Day for Labrus miatus, and amongst the British
Labridae the only other species in which the number of vertebrae is so
high is Labrus bergylia, the young stage of which seems to be satisfactorily
known. T have little hesitation therefore in regarding Labrus muxtus as
the proper name to give to the form we are considering. If that be so
the larva described by Hefford (1910) is probably L. bergylta and not L.
miztus as he was inclined to think.

Post-larval stages of Labrus bergylia are most numerous in June
and July, a few were taken in May and August, whilst in September they
practically disappear from the young-fish trawl material. Ctenolabrus
rupestris was most abundant in July. In 1914, the only year for which
the species is recorded, Labrus miztus was distinctly earlier in appearance-
than C'. rupesiris and was most abundant in June.
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TABLE XVI.

RECORD oF LABRUS SP.

Ctenolabrus

Labrus bergylta, Labrus mixtus. rupestris.
No. of haul. Date, Depth. No.  Size in mm, No. Sizeinmm No. Sizeinmm.
IX.(1) 15v.14 M. 1t 5813 - — - =
A 19.v.14 M. 1 6-5 o7 — — -
LI o S, i L 1 66 == o=y
XIIL. v M. 1 6 e — = o
XIV. 25.v.14 M. 3 5-6-6-3 2 T2 === =
XV. 9 S. 4 5-2-6-5 —_ — — =
XVI. 2 S. — — 1 8-3 — ok
XVII. J.vi.l4 B. 13 5375 1 G-5 = =
XVIII. 3 B. 6 6-7 — == =
XIX. 54 M. 1 (-5 —_ — —= —
XX. 10.vi.l14  S.-M. - —_ 2 83-8-5 ==
XXII. 11.vi.14 M.-B. — — 1 9-2 —_ —
XXIIL ’ B. — — 1 85 e
XXI1V. 16.vi. 14 B. 1 5-5 —_ — — =i
XXV. % B. 1 5.5 1 6 -
XXVIL 5 B. 1 6 2 67-8 —
XXVIL o M. 2 6-7-5 —_ —
XXIX. 17.vi.14 BE. 3 6-3-7 S - == -
XXX. 5 M. 1 6-5 1 -5 — —
XXXIV. 19.vi. 14 M. 1 74 == — e
XXXVIL 24.vi.14 B. — — 1 7 — =
XXXVIL e B. — — - —= 1 G
XXXVIIL 3 M. — —- - - 2 738
XLIII. 29.vi.l4 B. - — —_ 1 8-5
XLVIL 2,vii. 14 S, 1 83 2 09-10 1 9
XLVIIL . S. — 2 62-10 - —
XLVIIIL X M. 1 57 = — - —
XLIX. 2 M.-B. 2 4-5-57 I 85 iz —
L. G.vii 14 B 2 5-5—6-5 — — —
LI. B 11 4-2-5-6 — = =
LII. 4 M 1 53 = -
LIV, O.vii. 14 S 10 5765 — == — e
LV. M 12 4-5-7 — — =
LVL o B 1 5 ca. — X -
LIX. 15.vii. 14 M 2 7-8 = — — ==
LXI. 16.vii. 14 B. 1 7 — #— — =
LXIL pe B. 1 7 — — —
LXIIL 22.vii. 14 B 1 6-6 — — — -
LXIV. ¥ B 1 8 — - = —
LXVIIL 3 B — —_ 2 717 —_— —
LXIX. 2 S = — — —_— 1 8
LXXIIL 29.vii. 14 M G — — 1 8-6
LXXIV. 53 M - — - B 1 95
LXXV. s B. — — — — 1 9-6
LXXX. 3% M. 1 8 — S 1 85
LXXXV. 12.viii.l4 M. 1 75 — - -— —_
LXXXVI o B.-M. 3 9-5-10 — — 1 9
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Month.

May .
June
July .
August

September .

Month.

May .
June .
July .

Month,

June .
July .
August

(3

| B
| ]
ot

TABLE XVII.

LABRUS BERGYLTA.

Number of
Total number haulsin  Number Average
of hauls which the of Size in mm. number
1906-1914. species  specimens. per haul.
ocenrs.
30 8 26 4-5-7-5 0-87
106 42 240 3-25-24 2:2
94 49 348 3-20 3-7
75 19 29 3-10 0-38
85 1 1 4-5 0-01
TABLE XVIII.
LABRUS MIXTUS.
(1914 only.)
Number of
Total number hauls in ~ Number Average
of hauls  which the of Size in mm. number
1914 only. species  specimens. per haul.
occurs,
13 3 4 6-6-8-3 0-31
28 8 10 6-5-9-2 0-36
38 3 7 7-10 018
TABLE XIX.
CTENOLABRUS RUPESTRIS.
Number of
Total number hauls in =~ Number Average
of hanls which the of Size in mm. number
1906-1914. species  specimens. per haul.
accurs,
106 14 39 3-8-9-8 0-37
94 30 131 4-10 14
75 8 13 5-6-9 0-17
CARANGID.E.

Claranz trachurus L.

Only one specimen of the scad or horse mackerel is recorded amongst

the 1914 material.

This was 23-5 mm. long, with most of the adult

characters developed, and was taken in Haul LXXXVIIL. at midwater
off Penlee Point on September 4th. The previous records given by
(lark (1914, p. 348) are all for July, August and September.
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SCOMBRID A.

Seomber scomber L.

Perhaps the most interesting feature in the material collected with
the young-fish trawl in 1914 is the abundance of young stages of the
mackerel, which were far more numerous than in any of the previcus
years for which records are available, though a number of specimens
were taken by Hefford (see Clark, 1914, p. 349) in June, 1906, and June,
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Fras 2.—Frequency curve of young mackerel from Hauls XIV.-XIX., caught on May 25th
and June 3rd, 1914.

I'16. 3.—Frequency curve of young mackerel from Hauls XX.-XLV., caught June 10th
to 29th, 1914,

1908. These young stages were first taken on May 25th, when 22, 29
and 32 specimens were captured respectively in three successive hauls.
The numlers were still considerable in the hauls on June 3rd.  After
that date they became less, but the young fish remained in the catches
throughout June, whilst isolated specimens were captured in July.

The individual fishes were measured, and the results to the nearest
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-5 mm. are recorded in Table XX. Figs. 2 and 3 show in graphic form
the length frequencies at each successive half-millimetre for two groups
of hauls, the first group comprising XIV.-XIX., taken on May 25th
and June 3rd, the second group comprising 16 hauls in which specimens
oceurred from Haul XX. to Haul XLV., taken between June 10th and
29th. The first group (Fig. 2) shows a definite mode at 6-5 mm. and the

S

Fic. 5.—Seomber scomber L. Length 9 mm. May 25th, 1914.

Fi6. T.—Scomber scomber L. Length 16 mm. ca. July 22nd, 1914.

arithmetic mean is 7-15 mm. The second group (Fig. 3) has two modes,
one at 6-5 mm. and another at 9-5 mm., whilst the arithmetic mean is
8-8 mm. It is probable that the mode at 9-5 in the second group (Fig. 3)
is duejto the group of fish found in the earlier hauls and represented in
Fig. 2, which then showed a mode at 6-5 mm. This would indicate a
growth of 3 mm. in three weeks. If this interpretation be correct then
the other mode in Fig. 3, that at 6-5 mm., would be most easil v explained
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as being due to the offspring of a second shoal of spawning fish appearing
some three weeks later than the one whose offspring are represented in
Fig. 2. A more detailed analysis of the figures by taking five groups of
hauls instead of two, namely, (1) XIV., XV., XVI., (2) XVIIL., XVIII.,,
XIX., (3) XX., XXT., XXITI., XXTII., (4) XXIV.-XXXVIII., (5) XLIIL.,
XLIV., XLV, and noting that the fifth group comprises hauls taken
more to the eastward, that is in the direction of the general Channel
drift, than the hauls of groups (1) and (2) confirms the view just
expressed, though T have not thought it necessary to reproduce the five
curves here, the numbers of fish in each group being rather small.

In Figs. 4-T are given four drawings made by Mr. E. Ford, representing
four different stages in the growth of these young mackerel. In these
drawings the characteristic distribution of the black pigment, the larval
teeth, and the other characters by means of which the species can be
distinguished are well shown.

TABLE XX.

RECORD OF SCOMBER SCOMBER.™
No. of haul. Date, Depth.  No. Sizes in mm.
XIV. 25.v.14 M. 292 2 ath, 1at 5, 7at 6, 6 at 6-5,
3at7,1at7h,1at8, 1at85.
XV. 25.v.14 S. 29 lathb,2at6,8at65 5at7,
4at 75, 2at8, 4at8h, 2at9,
1 at 10.
XVI. 25.v.14 S, 32 lath, 7até6, 8lat 65, 5atT,
3at7hH,1at8 4at8&hH,1at9,
1.at 10,1 at 11-5.
XVII. 3.vil4 B: 21 1at 55, 1at6,8at6h 6atT,
3 at 75, 2 at 8.
XVIII. J.vil4 B 10 1at6,3at6:5,3at7,2at 75,
1 at 9-5.
lat7,1at75,1 at85.
lat7,1at8& 1at12-5.
1at85,1at9,1 at10-5.
1at75H,2at1l,1at12.
1at9, 2at 105, 1 at 11.
1 at 6-5.
1 at 85, 1 at 9-5.
lath,1at6, 2at9, 2at 95,
1 at 10.
XXXI. 17.vi.l4 2 1at5h, 1 at 85.
XXXII. 17.vil4 2 1at8,1at9.

* Measurements to the nearest -5 mm.

XIX. 3.vi.l4 M.
XX. 10.vil4 S-M
XXI. 1l.vil4 M
XXII. 1l.vil4 M-
XXIII. 11.vil4 B
- XXIV. 16vil4 B
XXVI. 16.vi.l4 B.
XXVII. 16wvi14 M.
M

S

(o]
1 BD o e 0O Lo @
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TABLE XX. (continued).

No. of haul, Date. Depth. No. Sizes in mn.

XXXIII.  19.vi.l4 M. 1! 1 at 12-5.
XXXIV. 19.vil4 M. 1 1 at 6-5.
XXXVIL. 24vil4 B. 1 1atT7.
XXXVII. 24wvil4 B. 1 1atT.
XXXVIII. 24.vil4 M 11 1at6, 4at 65, 2at7,1at 75,
lat8,1at85,1at95.
XLIII.  29.vi.14 B. 2 1 at 85,1 at 9-5.
XLIV. 29.vi14 M. 3 1 at 6-5, 2 at 9-5.
XLV. 29.vil4 8. 12 1at 85, 2at9,2at 9.5, 4 at 10,
2 at 10-5, 1 at 12.
LX. 15.wvil4 M. 1 1 at 9-5.
LXVIII. 22.viild B. 1 1 at 16.
LXIX. 22.wvii.l4 8. 1 1 at 8-5.
ZEID A.
Zeus faber L.

One specimen only, 12 mm. long, was taken, this being found in
Haul LXXXIV., a bottom haul made on July 29th, 1914. For 1913
Clark (1914) has recorded a number of specimens in August and
September.

PLEURONECTID Z.
Pleuronectes limanda L.

Post-larval dates are exceptionally well represented in the 1914
material. Already at the end of April when the collection began 29
and 37 specimens were obtained in one haul. The maximum abundance
was reached in May, and in three hauls taken off the Eddystone on
May 25th, 290, 276, and 508 individuals were captured. It is worth
noting that these three hauls were taken during the dark hours of the
night, between 10.25 p.m. and midnight. During June the numbers
obtained fell off rapidly and after the 2nd July no more specimens were
obtained. During June also the most prolific hauls were made at night.
The details of the captures for 1914 are shown in Table XXI., whilst
Table XXII. gives monthly summaries of the hauls made during the
period 1906-14. :

Pleuronectes microcephalus Donov.

' Although no young merry-soles were taken until May 15th the captures
reached a maximum before the end of that month, falling off during

NEW SERIES,—VOL, XI. N0, 2. MaAy, 1917, Q
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June and July, when chiefly the larger sizes were taken.
for 1914 are given in Table XXI., and the monthly summaries for 1906-14

in Table XXTIT.

The figures

The species is more abundant in hauls taken beyond the 20-fathom
line. In Table XXIII. this is shown by the figures given for the month of
May. The average number of individuals per haul for all the hauls is
6-6, whilst the average for the hauls at and heyond the 20-fathom line

1s 12-2.

Nao, of
Haul,

75
VI.
VII.
VIIL(2)
I1X.(5)
X,
XI.
XII.
XII1.
XIII.a
XIV.
XYV.
XVI.
XVII.
XVIII.
XIX.
XX.
XXI.
ML,
XXIIIL.
XXVI.
XXVII.
XXVIII.
XXXI.
XXXII.,
XXXVII.
XLIII.
XLVI.
XLVII.

TABLE XXI.

Recorp oF PLEURONECTESR SP.

Date.
29.iv.14
3

Eh ]

15,514
19.v.14

10.vi.14
11.vi.14

-3 ]

16.vi. 14

17.v1.14
24.vi.14
29.vi.14
2.vii.14

2

Depth.
B.
M.
S.
M.
B.
M.

e

S.-M.

M.-B.

REHEIREEE WD

No.
36

29
6
3

23

oo ot

22

31

l—‘OOl—‘r—-dl N

P, limanda.

Size in mm,

55-11'5
4-5-9-2

10-5-11-6
10-5
12-5

8-7-11

10-2
10-5

6-5-17-3
85

P, microcephalus,

No.

|

T BD BD W |
St — D ST s |

— | ]

B = O W = g0 Ot B =T O

b =

I |
I

|
I

Size in mm.

9-5-11-2
5-11
6-5-10-5
6-8-10-6
6-15
T-14-7
9-6-13-5
5-14-5
-9
52-7-5
6
9-5-16
10-6-14
10-15-6
9-14

12-4-12-7
11-5-15-2
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No of
Haul.

XLVIII.
XLIX.
LVL
LVIIL.
LXVIIL
LXXVIIIL.

231

TABLE XXI. (continued).

Date,
2.vil. 14 M.
M.-B.

LR

9.vii.14 B.
3 B.
22.vii.14  B.
29.vii.14 M.

Depth.

P, limanda. P. microcephalus,
No. Size in mm. No. Size in mm,
a3 15:5-16 3 9-18-5
2 155-166 — —
e — "2  92-11-5
= - 9208
- 1 8
- _— 1 8

Pleuronectes flesus L. occurred in the following hauls:—V. 1 spec.

7
(2
5-

Month.

April
May .
June .

July .

Month.

March
April
May .
Mey*
June .
July .

mm., VIL. 3 specs. 6:5-8'5 mm,, VIIL. (1) 2 specs. 8-8:5 mm., VIII.
) 2 specs. 8-85 mm,, IX. (1) 1 spec. 9 mm,, IX. (2) 33 specs,
5-10"5 mm.

PLEURONECTES LIMANDA.

Total number

of haunls

1906-1914.

7
30
106
94

TABLE XXIII.

PLEURONECTES MIC R(&)CEPHALUS.

Total number

of hanls
1906-1914.

30
16
106

TABLE XXII,
Number of
hanls in ~ Number Average
which the of Size in mm. number
species  specimens, per haul.
oceurs.
9] 86 45-11-56 12-3
20 1371 4-15 45-7
28 199 1-59-17 1-9
5 17 . 6542 0-18
Number of
hauls in ~ Number Average
which the of Size in mm. number
species  specimens, per haul.
ocenTs, >
1 .3 6 05
0 0 — —
10 199 5-15 66
9 196 H—-15 12°2
30 129 5-16 1-2
10 18 7-18-5 0-1¢

94

* Hauls where total depth of water is 2) fathoms and over.
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PLEURONECTID A.
Sub.-fam. BoTaIN 2.

Arnoglossus sp.

The records for 1914 are given in Table XXIV. By far the greater
number of specimens taken belong certainly to the species Arnoglossus
laierna. There were a certain number of doubtful cases, but in no in-
stance was I able to feel sure that the specimen should be attributed to
A. Thori or A. imperialis.

The monthly summaries for the whole period 1906-14 given in Table
XXYV. show a maximum frequency in September with an average of
8-3 per haul. The average for August 6-8 is also high. It may be noted,
however, that the post-larval Arnoglossus seems to have been more
abundant in June, 1914, than it was in that month of previous years,
the average for the month being 8-4 in 1914, whilst for the whole period
it is only 2-3.

TABLE XXTV.

RECoRD OF ARNOGLOSSUS SP.

No. of haul. Date. Depth. No. Size in mm.
R 19.v.14 S. 1 5-5 ca.
XTII. 5 M. 1 56
XIV. 25.v.14 M. 5 H5—8-3
XY ,, S, 7 6-5-8-3
XVIL = S. 12 5-6-7-6
XVIL 3.vi.14 B. 11 5-5-7-5
XVIII. B. 18 4-8
XIX: M. 1 52
XX, 10.vi.14  S.-M. 17 9-5-11-7
R 11.vi.14 M. 28 6-5-11-2
XXIT el e ]
XXIII. = B. 47 7-5-12-3
XXV - ilbwi kB ! 7
XXVI. 5 B. 10 3-5-7-3
XXVIL e M. 3 6-3-9
XXX, 17.v1.14 M. 2 6:5
XXXT. 3 - M. 18 5:5-10
XXXIT. % S. 3 6-10 ca
XXXIV. 19.vi.14 M. 5 6-4-10-8
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TABLE XXIV. (continued).

No. of haul. Date. Depth. No. Size in mm,
XXXV. 19.vi.14 M. 3 6-5-12-3
XXXVI. 24.vi.14 B. : 6-5-14
XXXVIIL 5 B. 10 10-5
XXXVIIL - M. 10 o
XLII. 29.vi.14 B. 2 9-14-5
XLIIL = B. 14 8-5-18:5
XLIV. = M. 9 5-17-5
XLV. s S. 3 6-5-9
XLVI. 2.vi. 14 S. 4 8:2-13
XLVII. S. 1 155
XLVIIL 5 M. 4 11-18
XLIX. = M.-B. 3 6:5-15
L. 6.vi1.14 B. 1 18:3
LL B. 4 4-5-185
LIT. % M. 1ifgs 17
LY. 9.vii.14 M. 2 12-5-16-5
LVIL. B. 6 11-175
LVIIL. I 1 13
LVIII. = M. 1 19-5
LIX, 15 vild M. 29 13-5-22
LX. i M. 11 13-4-20-3
LXI.  16.vii.l4 B. 2 13-16
LXIL. SR 6. 15-21 ca.
LXTIIT. - 22.wii.l4 B. 1 72
LXVII. - 5 M. 7 7-2-19-5
LXVIIL B. 5 7-205
LXX. > M. 2 18-7-21-2
LXXIII. ~ 29.vii.14 M. 10 6-3-20-5
LXXYV. g B. 4 8-2-20-5
LXXVI. " M. 5 17-20-5
LXXVII. - B. 1 20
LXXVIIIL. 5 M. 14 - 10-23-5
LXXXIIT, 3 B. 3 9:5-20-5 -
LXXXV. 12.viii.l4 M. 2 24-5-25-6
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TABLE XXV,
ARNOGLOSSUS SP.
Number of

Total number haulsin ~ Number Average
Month, of hanls  which the of Size in mm. number

1906-1914. species  specimens, per haul.

ocenrs. _

Miys “Cs e a8 5 2 583 0-87
June . : . - 1086 30 249 3-5-18-5 2:3
[Junc, 191} . : 28 L n 235 3565-186 8 i]
Julgny 00 0 i R T ) 232 35235 25
August : 5 : 75 47 507 3-28-5 6-8
September . 3 ser8h 62 708 4-31 8-3
October . : sl 2 2 7 0-14

Sub-fam. REOMBIN E.
Rhombus maximus Will. R. laevis Rond.
Seven specimens of R. laevis were taken in 1914 between May and
August, and one specimen of R. mazimus in July. These records support

the conclusion reached by Clark that the spawning season of the brill
is earlier than that of the turbot.

TABLE XXVI.
REcorp oF RHOMBUS SP.

R. maximus, R. laevis,
No. of haul. Date, Depth. No. Sizeinmm. No. Sizein mm.
XTV. 25.v.14 M. — — 2 9-8-11-5
XV. 25.v.14 S. — — 2 6:8,6-8

LXX. 22.viil4 M. — — 1 6-2

LXXVI. 29.vii.l4 M. 2 77856 — S

LXXVIII. 29.vii.14 M. = e 1 7
LXXXV. 12.viii.l4 M. — — 1 13

Scophthalmus norvegicus Gthr.

The records for 1914 (Table XXVII.) give a distinet maximum of the
post-larval stages in May. The numbers remain fairly large until June
11th, after which only a few specimens were taken. This would indicate
that the maximum spawning season is a little earlier than Clark (1914)
suggests, being probably in April. The hauls containing the largest
number of individuals were made south of the Eddystone, where the depths
were from 37-39 fathoms. The monthly summary for the period 1906-14
shows an average number of 14+6 individuals per haul for May, and of

54 for June (Table XXVIIIL.).
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TABLE XXVIL

RECORD OF SCOPHTHALMUS NORVEGICUS,

LS
oo
(514

No, of haul. Date. Depth. No. Size in mm,
X. 19.v.14 M. 69 4-2-11
5.4 8 : S 44 4-12
XII. % S. 68 4-5-12
XIII. M. 84 4117
XIIl.a 22.v.14 — 2 6-6-6
XIV. 25.v.14 M. D 5-5-10
XV. S, 1 95
XV S, 6 6-5-10-5
XVII. 3.vi.14 B. 45 4-0-8-0
XVIII. 2 B. 31 4-5-8
p.G . 5 M. 1 T
XX. 10.v1.14 S.-M. 5 6-8
XXI. 11.vi.14 M. 11 5-5-8-5
XXII. i M-B. 16 6-8-7
XK. : B. 27 6-8-7
XXV 16.vi.14 153 1 b5
XXX, 17.vi.14 M. 1 6
XLVI. 2.vii, 14 S. 1 97
LVI. 9.vii.14 B. 1 73
LIX. 15.vii.14 M. 1 6
LXVIIL 22.vii. 14 B. d 72
TABLE XXVIIIL.
SCOPHTHALMUS NORVEGICUS.
Number of
Total number haunlsin  Number Average
Month, of hauls = which the of Size in mm. number
1906-1914,  species specimens. per haul.
oceurs.
May . 3 ; s el 14 438 4-12 14-6
June . ; 106 39 576 3-5-12-2 b4
July - Sles : sk Y= 16 33 4-11 0-35

Zeugopterus unimaculatus Bnp.

Fourteen specimens of post-larvee one-spotted topknots were taken

in 1914. The only previous records are those of Clark, who found three
specimens in June and July, 1913. The 1914 records are of specimens
taken in May and the early part of June. The species is easily distin-

guished from the other topknots.
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TABLE XXIX.

RECORD OoF ZEUGOPTERUS UNIMACULATUS (ithr.
No. of haul. Date. Depth. No. Size in mm.
XI. 19.v.14 S. 1 8
XI11. 19.v.14 M. 1 5b
XTIV 25.v.14 M. 1 6:5
XV. 25.v.14 S. 1 87
XVI. 25.v.14 S. 1 8
XVII. 3.vi.14 B S 6-6-5
XVIIL 3.vi.14 B. 2 6-6-2
XXI. 11.vi.14 M. 1 8-6
XXII. 11.vi.14 M. 1 9-3
XXITIT. 11.vi.14 B. 2 8-94

Zeugopterus punctatus Blainv.

In 1914 the post-larvee were much more frequent in May than in
June, indeed they practically disappeared after the beginning of the
latter month. The maximum frequency for the whole period 1906-14
occurred in April, though the figure is based on too few hauls to be very
reliable. Tt is clear, however, that the species must have its maximum
spawning period in the early months of the year.

TABLE XXX.

REcorD 0oF ZEUGOPTERUS PUNCTATUS Bl.

No. of haunl. Date, Depth. No. Size in mm.
IX.(5) 15.v.14 B. 1 7
X. 19.v.14 M 7 5-8
XI. 19.v.14 S 1 65
XII. 19.v.14 S 2 85, 8.5
XTIL. 19.v.14 M 4 6.5-8.5
XIILa 22.v.14 — 10 5-5-7
XIV. 25.v.14 M. 1 75
XV. 25.v.14 8 1 8
XVI. 25.v.14 S 7 8:5-10-2
XVIL 3.vi.14 B 2 6-5-6-7
XVIIL 3.vi.14 B. i 73
XTIX. 3.vi.14 M. i 6
XXII. 11.vi.14 M. 1 76
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TABLE XXXI.
ZEUGOPTERUS PUNCTATUS.
Number of
Total number haulsin ~ Number Average
Month. of hauls  which the of Size in mm. number
1906-1914.  species specimens, per haul.
- oceurs,
April R 3 16 36 23
May . : ; 30 13 44 5-10-2 1-5
June . : : . 106 14 27 5-5-11-69  0-25

Sub-fam. SOLEIN .
Solea vulgaris Quens.

The majority of the specimens of post-larvee of the common sole
were taken in May. The number captured was, however, not large and
was helow that of the thickback sole (S. variegata).

Solea variegata Don.

These were taken in considerable numbers during May and a few
were also present in June. The maximum number taken in one haul
was 48, in marked contrast to S. vulgaris, of which only one specimen
occurred in a haul, except in two cases where there were 2 and 4 specimens.

Solea lascaris Risso.

Only two specimens were found in the 1914 material, taken on the
22nd July. Previous records made by Clark in 1913 are in July, August,
and September.

Solea lutea Risso.

Not a single specimen of S. lutea was recognised in the 1914 material,
although in 1913 Clark found a fair number in June, a month which is
well represented in the 1914 hauls.
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8. vulgaris. 8. variegata. S. lascaris,
No. of haul. Date. Depth. No. Size inmm. No. Size in mm. No. Sizeinmm.
V. 20.iv.14 B. 1 57 —_ — = =
VL 5 M. Lerei=n 76 22 = = Ry
IX.(5) 15v.14 B, 1 7 = = o -
X. 19.v.14 M. 1 6-9 33 4-8-2 — =
X 2 S. A = 41 gl
XITL. 5 S. —_ —_— 21 5-5-9-2 — e
XIIL 5 M. - — 48 4-5-102 — -
XIIL(a) 22.v.14 - 1 G4 11 4-5-85 -
XIV. 25.v.14 M. 1 6-6 43  4-2-12.3 — —
XV. 5 S. 2 66, 7-7 3 9298 - —
XVI. = S, 4 6-2-8-7 9 5-9-8 — =
XVIL 3.vi.l4 B. - — 5  53-T5 e —
XVIIL o B. 1 5 — - — o=
XXIT. 1L.vil4 M. —_ i 2 6-4-7 = —=
XXIII. o B. — - 6 6585 — -
XXXVII. 24.vil4 B. — — 2 36-56 — —
LXIV. 22.viil4 B. — — — —— 1 10-3
LXV. 5 B. - e — — 1 9-6
TABLE XXXIII.
SOLEA VULGARIS,
Number of
Total number haulsin  Number Average
Month. of hauls  which the of Size in mm. number
1906-1914.  species specimens. per haul.
0CCUTS.
April £ 9 2  BI-T5 03
May . 30 11 19 4-10-5 0-63
June . 106 H 5 5-8-7 0-05
TABLE XXXIV.
SOLEA VARIEGATA.
Total number Nhum}) erof  Number Average
Month. of hauls w;lilcfl lir+lc of Size in mm. number
1906-1914. ..~ Specimens. per haul.
May . 30 (s 03 - 96
June . 106 26 170 3-11 1-6
July . 94 3 4 4-5-10 0-04
August 75 4 7 4-8:5 0-09

E. J. ALLEN.

TABLE XXXII.

RECORD OF SOLEA.
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GOBIID A.

Gobius sp. Crystallogobius nilssont Diib. and Kir,
Aphya pellucida Nardo.

Table XXXV. gives the record of all the gobies which have not been
specifically determined, and the list probably includes many young
stages of both Crystallogobius milssoni and Aphya pellucida. The larger
specimens, probably chiefly belong to Gobius minutus Pall., though other
species may be included.

Tables XXXVI. and XXXVII. give the records of those SpBCII’IIPnb
chiefly the larger ones, of Crystallogobius and Aphya which could be
determined with some certainty. The separation of the different species

has been too incomplete to make it advisable to draw conelusions as to
seasonal distribution.

TABLE XXXV.

REcorDp oF (GGoBIUS SP.

No. of haul, Date. Depth. No. Size in mm,
BGE 19.v.14 8. 1 13
XI1I. e B 2 9-5-12'5
XITIT. a M. 5 10-12-5
XIIl.a 22.v.14 — 63 8-14, 24
XTIV, 25.v.14 M. 13 9-6-13-3
XYV. i S. 3 —11-5
XVI. i S, 18 6-5-15
XX, 10.vi.14 S.-M. 1 14-5
XXII. 11.vi.l4 M.-B. 6 12-6-14
XXIIIL. 5 B. 5 12-5-15
XXV. 16.vi.14 B. 1 7
XXVIIIL. 3 B. 1 i
XLIV. 29.vi.14 M. 3 10-14
XLVIL 2.vii. 14 = 75} 7-22-6
XLVII. i S. 87 6-19-5
XLVIII. % M. 59 7-18
XLIX. % M.-B. Tarais 10-16
L el T 3 6-7-5
LIIT. 6.vii.14 155, 1 10-2
LIV. 9.vii.14 S. 3 5-7
LV. i M. 1 5
LVIL : B. 1 b
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TABLE XXXV. (continued.).

No, of haul, Date. Depth. No. Size in mm,
LVII. 9.vii.14 B. 5 4-5-11
LIX.  15.vii.l4 M. 83 6-19
LX. 5 M. 52 7-19
LXI. 16.wii.l4 B 82 6-7-18-6
LXTI. i§ B 1L 5:7-27
LXV. 22.wii.l4 B 3 10-11-5
LXVIIL - M 1 6-6
LXVIIL 7 B. q 3-2-8-5
LXX]. 2 B. 6 7-5-12
LXXIII. 29.vii.l4 M 1 10
LXXVIL i B 6 7-10
LXXVIIIL. e M 1 6
LXXXT, = M 3 10-11-6
LXXXIIL - B. 1 12
LXXXVII. 4.ix.14 M. 1t 14

TABLE XXXVI.

REcorD oF CRYSTALLOGOBIUS NILSSONI.

No. of haul. Date. Depth. No, Size in mm,
IX.(5) 15.v.14 B. 2 9-11-5
XII. 19.v.14 S. 6 24-27
XTI1T. 5 M. 150 17-36
XTIV, 25.v.14 M. 40 18-31 ca.
XV. 3 S. 11 10-27
XVI. 5 8. 3 11-5-28
X XTI, 11.vi.14 M.-B. 4 26-5-37
XXXII. 17.vi.14 S. 1 Fragment of large
one.

XLIIT. 29.vi.14
LVI. 9.vi.14
LVII.

(L]
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£

|
o
=

1

~J LF\‘.} =1
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oo
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— 00 00 O D b9 =

2
)
2
LIX. 15.viil4 12 27-37-5
L.Xy 15wiild 8-29-5
LXI.. 16.viil4 1 26-29
LXXI. 22.vii.l4 22-38
LXXIII.  29.vii.14 12
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TABLE XXXVII.

RECORD OF APHYA PELLUCIDA.

No. of haul. Date. Depth. No. Size in mm.
XIV. 25.v.14 M. 2 315
XV. 3 S. 3 6-6-13
XVL o S, 1 115
XVIII. 3.vi.14 B. 2 6-6-2
XX. 10.vi.14  S.-M. 3 13-5-15
XXI. 11.vi.14 M. 3 11-5-16-5
XXII. 11.vi.14 M.-B. 3 13-2-15-3
XXITIT. 11.vi.14 B 4 7-6-16
XXXVII. 24.vi.14 B. 3 6:5-8:5
XLIIT. 29.vi.14 B. 2 10 ca.—12
LXIII. 22.vii.l4 B 50 7-5-11
LXIV. 22.viil4 B 1 10
LXYV, 5 B. 6 10-5-12-5
LXVI. - M. 1 10
LXXV. 29.viil4 B. 1 11
LXXXII. s M. 1 11 ca.
LXXXVL.  12.wviil4 B.-M. 1 11
CYCLOPTERID A.

Cyelopterus lumpus L.

One specimen of the lump sucker was obtained in the young-fish
trawl in 1914. It was found in Haul XLI., 3} miles S.W. by W. of the
Eddystone, a bottom haul made on June 26th, 1914. The length of the
specimen was 16-5 mm. Clark records one specimen 18 mm. long in 1913.

TRIGLID &.
Trigla gurnardus L. T. hirundo Bl

The characters by means of which post-larval stages of T'. gurnardus
and 7. hirundo may be distinguished have been pointed out by Clark
(1914) in his report on the post-larval teleosteans of Plymouth. The
specimens which were most numerous in the 1914 material belong to
the 7. gurnardus type., with long pectoral fins which are pigmented
chiefly on the posterior half of the fin. From specimens of this type young
T. hirundo with short, broad pectorals pigmented over the whole surface,
are easily and definitely distinguishable.
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Clark refers to specimens appearing in August and September which
he thinks are quite distinet from 7. gurnardus and T'. herundo, and have
very little pigment. These he regards as probably belonging to the
species T'. lineata.” A few specimens amongst the 1914 material, which
I have included under the gurnardus type, very closely approach the
forms which Clark thus regards as 7'. lineata, the amount of pigment on
the pectoral fins being small, although the fins are long. The variation
in the amount of pigment seen in preserved material, especially when
the preservation is not very good, is considerable, and seems to me to
malke it impossible to assign every specimen to a particular species with
any degree of certainty until some more definite character can be used
for purposes of investigation.

It must be borne in mind too that the species which as an adult is
perhaps the most numerous on the grounds in the neighbourhood where
most of the hauls have been made is 7. cuculus, and so far as I am aware
the young stages of that form have never been recognised. It is possible,
therefore, that this species may be included amongst the forms with long
pectorals pigmented on the posterior half, which are here included under
Trigla sp., and amongst those which Clark recorded as 7. gurnardus.
A fourth species, T'. lyra, is occasionally found in the western part of the
English Channel, concerning the young stages of which nothing is known.

Unfortunately the numerical characters, such as number of fin rays
and vertebrz, of these gurnards are all so similar that they cannot be
used for diseriminating the species in these young stages.

TABLE XXXVIIL

Rrcorp or Trigra sp.

Trigla sp. T. hirundo.

No. of haul. Date. Depth. No. Size in mm, No. BSizeinmm,
IX.(5) 15514 B. 3 e
2, 19.v.14 M. 53 4.5-117 — -
XI. 5 S. 39 6-9-5 — —
XII. - S, 8 e .
XTI M. 13 o S
DELILEY Y it - 9 7-5-10 = .
XTIV, 25.v.14 M. 45 5-5-13 e —
XV. 25.v.14 S. 33 7-2-125 — o
: XVI. s S. sy
XVII. 3.vi.14 B. 147 5-11-6 — Te
XVIII. B B. 63 5-5-18 1= 18
XIX. M. 15 6-11-6 — —

LR
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TABLE XXXVIII. (continued.).

Trigla sp. T. hirundo,

No. of haul. Date. Depth. No. Size in mm. No. Sizeinmm.
XX. 10.vi.14  S.-M. 4 9-10-8 — —_—
XXI. 11.vi.14 M. 9 87-105 — TR
XXII. 55 M.-B. 12 8:2-15 — -
XXIIIL 53 B. 24 7-11-6 — =
XXIV. 16.vi.14 B. 2 8, 85 —- —
XXV. . B. 1 10 ca. — e
XXVI. 33 B. 19 56-165 — —
XXVIIL 5 M. 5 -9 - —
XXX, 17.vi. 14 ‘M. 2 77-85 —- —
XXXI. " M. 2 7:5-8-4 — —
XXXV. 19.vi.14 M. 2 12-13 — ==
XXXVI. 24.vi.14 B. k 7 1 10-5
XXXVII. B. 3 6-8-7-7 — =
XXXVIII. . M. 1 11 1 i
XLIL 29.vi.14 B. 1 10-5 —
XLIII. % B. 7 6-5-12 - -
XLIV. 5 M. 2 =150 2 R
XLV. . - - — Lt 32 ca
XLVI. 2.vii. 14 8. 5 9-5-10:6 — —
XLVIT. 2.vii. 14 S. 1 10-8 = =
LVIIL. 9.vii.14 M. 2 13-16 = =
LX. 15.vii.14 M. 1 12 e -
LXVIII.  22.vii.14 B. — — 2 8-10
LXIX. § S, CE as L 08
LXXIII.  29.vii.l4 M. 1 11 e
LXXIV. 3 M. gES & 11 ca
LXXV. i B. 1 10 o
LXXVI. % M. 1 137 — =
LXXVIIL 4 M. 2 9-19 v e ke
LXXXV. 12.wvii.l4 M. 5 13-5-19 — —
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TRACHINID £.
Trachinus vipera Cuv.

The 1914 records are given in Table XXXIX. and monthly summaries
for the period 1906-14 in Table XL. In 1914 no specimens were observed
during May and the first half of June, the first record being on June 16th.
Over the whole period the average number per haul is highest in July
and August, being slightly though perhaps not significantly higher in
August than in July. In September there is a rapid disappearance of
specimens in the hauls.

No specimens of Trachinus draco were recognised in the 1914 material.

Clark obtained four specimens cf this species in August and September,
1913.

TABLE XXXIX.

REcorDp oF TRACHINUS VIPERA.

No. of haul. Date, Depth. No. Size in mm.
XXV. 16.vi.14 B. 3 5-2-7
XXVI. 5 B. 2 5-6-8:2
XXXITV. 19.vi.14 M. 3 6-6-8-5
XXXV. - M. 3 6:5-7-5
XXXVI. 24.vi.14 B. 1 7
XXXVIL 2 B. 1 75
XXXVIIL 2 M. 2 5:6-6:5
XXXIX. = 8. 1 9
L. 6.vil. 14 B. 4 all 5 mm.
LI = B. 9 4-5-7-5
LIIL - M. 7 5-6
LV. 9.vii.14 AL 2 6-7
LIX. 15.viLl4 M 8 5:5-7-8
LXI. 16.vii.14 B 1 55
LXII. ,, B. 2 5-T7
LXVII. 22.vii.14 M 5 6-5-8
LXVIIL i B 6 52-9-3
LXIX. 3 8. 7 4-3-8-3
LXX. 4! M. 1 55
LXXIII. 29.vii.14 M. 1 11-6
LXXTV. % M. 3 6-5-7-5
LXXV. 5 B. 1 85
LXXVI. ) M. 1 11-5
LXXVIIL = M. 4 6-2-10-7
LXXXIII. 5 B. 2 5:53-8-7
LXXXVI. 12.vii.l4 B.-M 1 7
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TABLE XL.
TRACHINUS VIPERA.
Total number Nh“mlb erof  Number Average
Month, of hauls i‘f‘ f 1.1"; f Size in mm. number
1906-1914, "1 IE gpecimens. per haul,
oceurs.
April - : ; 7 1 1 3-5 0-1
May . . X % Sl 1 1 35 0-03
June . . : . 106 22 80 2:5-9 0-75
Filly s . « i .piiod A5 iamE L atile 36
August . . LT 52 292 2-7-18 3:9
September . : . b 26 42 3518 05
CALLIONYMIDA.

Callionymus lyra L.

Post-larval dragonets are more constantly met with in the hauls and
occur in greater numbers than any other species of teleostean, being
specially abundant in May and June. The 1914 records are given in
Table XLI., and the monthly summaries in Table XLII.

TABLE XLI.
REecorD oF CALLIONYMUS LYRA.
No. of haul. Date. Depth. No. Size in mm.
V. 29.v.14 B. 5 4-7
VI. 4 M. 4 BT
VIL i S, 5 3-6
VIII. (1) 8.v.14 M. 1 63
IX. (1) 15.v.14 M. 67 b-T-b
IX. (5) . B. 108 47
XII. 19.v.14 S. 5 5-10-5
XTII. M. 20 4511
XIIl.a 22.v.14 — 34 5-9
XIV. 25.v.14 M. 4 5:5-T
XYV. o S. 4 8-10-5
XVI. % S. 3 5-5-6
XVII. 3.vi.l4 B. 105 4T
XVIIL. B. 59 35-1
XIX. S M. 15 45-8
XX. 10.vi.14 -~ S-M. 2 5:5-6-3
XXI. 11.vi.14 M. 9 5-2-11
XXII. 2 M.-B. 16 6-12

NEW SERIES,—VOL. XI. No. 2. MAy, 1917. ' R
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No. of haul.

XXIIT.
XXIV.
XXV.
XXVII.
XXTIX.
XXX,
XXXI.
XXXII.
XXXIIIL
XXXIV.
XXXV.
XXXVIL
XXXVIIL
XLII.
XLIII.
XLIV.
XLV.
XLVI
XLVII.
XLVIIIL.
XLIX.

L.

LI

LIV.

LV.

LVIL
LVII.
LIX.
LXI.
LXIIL.
LXVII.
LXVIIL.
LXIX.
LXX.
LXXIIL
LXXIV.
LXXVI
LXXVIIL
LXXXIV.

E. J. ALLEN.

TABLE XLI. (continued).

Date. Depth. No.
11.vi.14 B. 41
16.vi. 14 B. 2

5 B. 27

,, M. 1
17.vi.14 B. 1
. M. 14

- M. 30

. S. 17
19.vi.14 M. 1
2 M. 1

35 M. 10
24.vi.14 B. 2
% B. b4
29.vi.14 B. 11
5 B. 37

& M. 13

S. 1
2.viL. 14 S. 165
7 8. 98

2 M. 94

= M.-B. 47
6.vii.14 B. 2
5 B. 2
9.vii.14 S. 2
: M. 1

L B. 1

i B. 3
15.vii. 14 M. 6
16.vii. 14 B. 4
i B. 2
22.vii.14 M. 1
- B. 10

S S. 1

5 M. 1
29.vii.14 M. 8
3 M. 3

A M. 2

i B. 4

B. 1

Size in mm.

H-13-b
6-7-10-2
3-8-8

7

7-3
3-7-8-3

3-9

4-6

77

7
5-H-8-7
3-2-6-6
4-5-8

-85
5-5-8-7
5:5-8

6

<||:‘:,
—

Prh

o
% DD
[ GOt N S W

=
7
o

=
CijI
el

6-7-7-1
6-5-8-5
7-5-11
5-6
6-5
4-5-7-3
6-5

6-5-8
6-5-7-D
92
6:5-3:5
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TABLE XLII.

CALLIONYMUS LYRA.
L]

Number of Number Average

Total numhber aliim it

Month. 19%1' .h:m]s Shieliat L Size in mm, number

6-1914,  oure, Specimens. per haul.
March g : ; 2 2 36 256 18
April . " . 1 6 46 2-5-12 6-6
May . ; . : 30 21 654*% 2-5-11 21-8
June . : : . 106 T 1890 2-14 17-8
July . ; ; B 57 933 2:5-13-6 10
August . . oD 43 219  2-715-13 37
September . ST 5 1888 20 56 4-10 0.7
October . : : 14 1 1 5 0-07

GOBIESOCIDA.
Lepadogaster.

Eighteen post-larval specimens were obtained in 1914, thirteen of
which occurred in July. According to Clark’s records (1914) specimens
may ocecur from June to September.

TABLE XLIIL.
RECORD oF LEPADOGASTER SP.
No. of haul. Date. Depth. No. Size in mm.
XXIII. 11.vi.14 B. 1 10-5
XLVL 2.vii.14 S. 5 10-12
XLVIL i S. 1 11-2
XLVIIIL. = M. 3 8-6-11-7
LV. 9.vii.14 M. 1 6-5
LVIL 5 B. 2 75
LIX. 15.vii. 14 M. 1 10
LXXXVI. 12vii.l4 B.-M. 4 10-11-2
BLENNIID A.

Probably two species at least are represented in the material, Blennius
pholis L. and Blennius ocellaris L., but I have not succeeded in separating
them with certainty. The records are shown in Table XLIV.

* m. (=many) has been counted as 50, and v.m. (=very many) as 100. The figures
for May and June are therefore approximations only
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TABLE XLIV.

Recorp orF BLENNIUS &P.

No. of haul. Date. Depth, No. Size in mm.
XXV, 16.vi.14 B. 1 65
XXVIIL 5 M. 1 7
XXXVII. 24.vi.14 B. 1 55
XXXIX. 5 1 9
XLVI. 2.vii.14 S. 2 8-9
XLVII 5 S. 2 8-5-9-5
XLVIIL 5 M. 1 12:5
L. 6.vii.14 B. 1 6-4
52 . B. 1 75
LIV. 9.vii.14 S. 1 17
5 = " 6 6-8-5
LV. M. 1 6
LVIII. > M. 2 12-13-56
LXIV. 22.vii.l4 B. 2 175
LXV. B. 1 17
LXVIIL B. 3 7-9-8
LXXIIT.  29.vii.l4 M. 1 12
LXXV. : B. 1 7
LXXV. , B. 1 85
LXXXIIT. 5 B. 1 8
LXXXVIIL 4.ix.14 M. + 8:3-11-5

Fr1a, 8.—Lophius piscalorius L. Length 6-2 mm. July 16th, 1914.
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PEDICULATL.
Lophius piscatorius L.

One specimen of an early stage, 6-2 mm. long was found in Haul LXII.,
taken near the bottom 7 miles west of Rame Head on July 16th, 1914.
A figure of this specimen drawn by Mrs. Sexton is reproduced as Fig. 8.
The great resemblance of this figure with Emery’s figure, which is repro-
duced by Ehrenbaum in Nordisches Plankton, p. 303, Fig. 108, b, and
ascribed by hoth authors to Macrurus, may be pointed out. It seems to
me very probable that that figure should really be assigned to Lophius.

The larva of Lophius piscatorius is figured by Danois (1913, p. 164,
Fig. 319). Ehrenbaum (1905-9) reproduces Agassiz and Whitman’s
figures of American specimens.

SUMMARY.

Table XLV. is perhaps of interest, as showing the composition of the
catch obtained with the young-fish trawl at different times of the year.
It has been obtained by combining certain groups of hauls made in 1914
in the offshore waters outside Plymouth, all of them being beyond
the 20-fathom line. As far as the conditions are concerned therefore the
different groups are fairly comparable. The figure given for each species
is the average number of specimens per haul for the group. It will be
seen that after June the number of species present as well as the average
number per haul are both very much reduced.

TABLE XLV.
AvERAGES PER HauL 1N DirreErent Grouprs or HaULs.
XVII.- LXXIII. LXXXV
X,-XIII. XIV.-XVI. XXIII. XXXV, LXVII. to and
8. of . of W. of to XLI. to LXX, LXXVIII, LXXXVI.
Eddystone Eddystone Rame Eddystone EddystoneEddystone W. of
May 19,'14. May 25,'14, June 8-11, June 19-26, July 22,'14 July 29,"14, Rame

27-89 fms, 85-37 fms.

1914. 1914,

32-38 fms. 20-35 fms. Aug. 12,'14

26-27 fms, 23-39 fms, 26-27 fms.
Clupea 217 v.m. v.m. 11 11 2 —
Ammodytes 0-7 1 4 3 7 3 —
Gadus pollachius . 2 - — - 0-2 — —
,»  merlangus . 6 13 9 0-5 — — —_
. minutus 44 47 2 4 0-2 0-2 —
»  luscus 3 6 0-4 0-3 — — -
Molva molva 0-2 0-7 0-4 0-2 - — —_
Raniceps raninus . - — — — 0-2 —
Onos mustelus 3 9 0-7 0-7 — 0-2 —
Labrus bergylta 0-5 2 3 - — 0-2 2
Labrus mixtus 0-2 1 0-7 0-2 0-5 — —

Tut. =VEery many.
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TABLE XLV. (continued).

XVII.- LXXIII. L \\\\f
X.-XIII. XIV.-XVI. XXIII. XXXV, LXVIL to and
8. of 8, of W. of to XLI, to LXX, LXXVIIL L X‘L\Vl

Fdd}stone Eddystone Rame Edd}stonode\stoneErld;,':tune W. of
May 19,'14, May 25, '14. June 3-11, June 19-26, July 22,'14, Jnl} 29,'14. Rame

27-30 I‘ms 85-87 fms, 1914, 1014, 32-38 fms. 20-33 fins. Aug.12,'14
26~-27 fms. 23-30 fms, 20-27 fms.
Ctenolabrus rupestris . — —_ — 0-5 0-2 0-5 0-5
Scomber scomber . .- 28 7 2 0-5 — —
Pleuronectes limanda . 29 358 22 0-2 — — —

,, microcephalus 34 15 8 0-5 0-2 0-2 —
Arnoglossus laterna . 0-5 8 21 3 3 6 1
Rhombus maximus . — — - — — 03 _—

o laevis .= 1 0-3 - 0-2 0-2 0-5
Scophthalmus norvegicus 66 4 19 — 0-2 — —
Zeugopterus punctatus . 1 3 0-7 — —— o —

i unimaculatus 0-5 1 1 _— — — —
Solea vulgaris . : 0-2 2 0-1 — — — —

, Variegata . . 36 18 2 0-3 — — —
Gobius sp. 2 11 2 — 2 1 —
Crystallogobius mI.‘asonl 39 18 0-6 - — 0-2 —
Aphya pellucida . - 2 2 0-5 — 0-2 0-5
Cyclopterus lumpus o - — 0-2 —_ ==
Trigla gurnardus . 28 40 29 1 - 1 2

,» hirundo — — 0-1 0-3 1 0-2 —-
Trachinus vipera . -- — — 1 5 2 056
Callionymus lyra . 6 4 35 11 3 3 —
Lepadogaster -— - - 0-1 — — — 2
Blennius . 3 . - - — 0-3 1 0-5 —
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