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FURTHER REPORT

ON THE

AGE AND GROWTH-RATE OF PLAICE IN THE NORTH SEA
AND ENGLISH CHANNEL,

AS DETERMINED BY THE

INVESTIGATION OF OTOLITHS.

BY

WILLIAM WALLACE, D.Sc.

I.—INTRODUCTION.

1. Scope of Report.

In writing this Report the object has been to record as concisely as possible the chief
results of an analysis of all the material concerning the Age of Plaice* in the North Sea
and English Channel, which has been collected by the Marine Biological Association in
connection with the International Investigations.

The principal subjects dealt with, and the sections and tables in which information

concerning them will be found, are the following :—

1.—The Age Composition of the Plaice population on various fishing grounds and
seasonal changes therein,

Section 11. Tables 2 and 3.
Table 2 also gives the extreme range of length, range of 50 per cent.
and average length of each age-group (irrespective of sex), in each sample.

2.—Evidence of Summer Off-shore Migration in the Texel-Leman region from a
comparison of the quantitative distribution of the age-groups in this region
in May and September respectively.

Section I11.  Table 4. Figs. 1 to 3.
3.— Local variations in the average length of Plaice of a given age in the North Sea
and English Channel.
Secticn IV. Tables 5 to 10.

4,—Estimation of the average yearly growth of Plaice in length and weight in
the following regions :— :
a. Southern Bight of the North Sea (including the Leman region).
b. South Dogger region (including the Flamborough Oft ground).
¢. Western part of the English Channel. :

Section V. Tables 11 to 19. Figs. 6, 7, and 8.
5.—The proportions of the sexes at different ages in the North Sea and English
Channel respectively.

Section VI, Tables 20 to 22. Figs. 9 and 10.

* Not including the Ages of Marked Plaice.
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TABLE 1—continued.
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116 WALLACE : AGE OF PLAICE.

The principal results of each part of the investigation will be found summarised at the
end of each section.

Assistance.— The final drafting of Figs. 1 to 5 and 8, and the plotting of the sample
numbers in their proper positions on the Chart, Plate I., were the careful work of
Mr. J. Potter, of the Lowestoft Laboratory, who also helped me with certain calculations
and tables. I wish to record here my thanks to Mr. Potter for his valuable assistance.
I have also received useful clerical assistance from Mr. D. Cooper ; and I am much obliged
to Mr. H. H. Goodchild for his excellent photographs of otoliths reproduced on p. 1424,
(Figs. 6 and 7). Finally, I have to thank my colleagues, Mr. G. T. Atkinson, and
Miss R. M. Lee, for information and opinion on one or more points relating to their
particular studies.

2. Material.

My Report for 1907 (see full reference p. 152), dealt with the ages of 7,863 plaice,
this being the number of otoliths which had been collected up to the end of 1905. Since
then, during the period 1906-09, the otoliths of 12,343 plaice have been collected and
examined ; thus making a total of 20,206 separatle age-determinations for plaice collected
over a wide area of the North Sea and from the Western part of the Channel.

Material Collected during period 1906-09.—In Synoptic Table 1 (at the beginning),
are recorded the numbers, and in Tables I.-1X.* (at the end), the individual length
measurements, of plaice of different ages collected during 1906-09. The Synoptic Tables
contains precise data regarding locality, depth of water, date, number of hours fishing,
kind of fishing gear and other essential particulars concerning each sample.

The samples are numbered so as to follow the reference numbers in my 1907 Report,
beginning with No. 29 and ending with No. 584. The primary arrangement of the
data in these tables is according to the geographical relations of the fishing grounds on
which the samples were taken, the secondary arrangement being chronological.

Plate I.—The approximate position of the * stations™ (more precisely the central
position between the shooting and hauling of the trawl) on which the 1906-09 samples
were taken, are indicated on the Chart, Plate 1., by means of the appropriate reference
numbers enclosed in squares and circles. On this Chart also the positions of the principal
fishing grounds are roughly indicated by their ordinary names (as used by fishermen).

The following short synopsis shows from what region the 1906-09 material was
obtained, the number of otoliths from each region, the months and years of collection,
and the reference numbers of the samples. :

| No. of
A Sample Month and Year of iths =
Rayion, [ Referencf; Nos.| Collection, 1906-1909, 1?;? }:f? hA?‘g'e
\[ Determinations.
\
English East Coast (Bridlington, Wash) ... o | 29-31 June, Sept., 1906 ... 2,112
Flamborough Off Ground ... 32-35 Mar. and Oct., 1906, 510
! Juneand Aug.,1908.
Dogger, Clay Deep, &ec. ‘ 36-38 Sept. and Oct., 1906 208
Texel—Leman Region s 39-44 Mar. and May, 1906, 4,590
i June and Aug., 1908,
Southern Bight (Middle and Southern parts) } 45-52 Mar, and May, 1906, 3,229
{ November, 1906,
| December, 1907,
| Jan. and Apr., 1908.
Great West Bay (English Channel)... 3 i 53-58 Feb.,1906,Mar.,1907, 1,694
- 1 November, 1907-08,
| August, 1909,

Total (1906-09) ... 12,343
Total to end of 1905 7,863
Grand Total 20,206

* It will be noticed that I have included all plaice of nine years and over nine years-of age in one
group (IX+). This has been done partly for the sake of compactness (on account of small numbers),
and partly because of the uncertainty as to the exact number of annnal rings in the otoliths of many
of the older fishes.
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II.—GExERAL SuMMARY oF THE AcE-CoMposiTioN OF THE PrAIcE POPULATION ON
Variovs Fisaing GROUNDS.

Tables 2 and 3.

TasLe 2.—Showing Age-Composition of Samples of Praice from different Fishing
Grounds (1904-09) together with the Extreme Range of Length, Range of
Fifty per cent. and Average Lengtk of each Age Group (sexes combined).

Note.—The Range of Fifty per cent. and Average Length are omitted in certain cases

in which the number of specimens is too small to give sufficiently accurate results,

T . T T
‘ ' No.of | Per- Range | Calcu- |
S i . SRS‘:;g? Depth Mon;h Age Ig'isél-— -ceut?ge tEx- ﬁcf)ig Ala.'bed iAA?::ladgzd
AName o round, in ndaex 0 reme verage!
i?:: Fathoms, ;:ar. Groups. Figures | Total |Range. [per ce);t. Ltmgtgl.; Langth,
=i =Males. | Sample |
ST | | em. | om. | om. om.
Bridlington Bay ... Py k. 3%-5 |viif05| II 94 I 51 [12-22114-17|15:7 | 16'2
I11 74 | 40 |12-26(17-20| 18-1| 18°6
IV 12 | 7 |19-26| — | 21-8| 22-3
v 1 oo — — — —
VI 2 ST PR R
: o e e B oS8 ki e G T e S
II 169* | 56 |[12-21|15-16| 15-8 | 16°3
111 97 | 32 |15-25(18-20| 19-0| 195
1v 29% | 10 |16-27|19-22| 207 | 21-2
v 2 + - —_ — s
VI |+ | = | = | = —
Mablethorpe b 33-9 |viiif0d| I 68 | 41 7-17|10-13 | 11-5 | 12-0
II 70 f 49 "|11-22(15-18| 16:6 | 171
111 27 | 16 |[14-25|17-22| 19-8 | 20'3
The Wash ... 9 LN 14-7 (viii[05] O 10 | 34| 36 | — 4-2 47
1 I 183 656 | 7-18| 8-10| 9-2 9-%7
I | 8 | 30 | 9-19(12-16( 142 | 147
111 6 l 1 (1419 — — —
e Sk <l 129 ? vif06 | I 934 — | 412 6-7 | 6'8 73
11 632 - 6-19( 9-13| 10-7 11-2
111 69 — (10-21|13-16| 14-4 | 14-9
v 8§ | — |13-18| — Lt s
Age ?| 116 ‘1 D B G e
Lowestoft ... el | 3-5 | v/05 I 9% | 21 | 5-10| 6-8 | 7-1 i
I | 272 | 61 | 8-18(10-14|11-9 | 124
111 % 17 | 9-21/13-16| 14°7 | 156-2
v 3 l o = — — -
Flamborough Off ... el 34 1 24-25 | viJOB | TII 3 I 7 —_ —_ — —
v 15¢ | 37 [30-43|33-35| 34-7 | 35-2
' 14 | 85 |30-43|35-39| 370 875
PEE LT et ol gt 0 VO SR
” 43 ke <. 35 | 24-25 [viii/08| II 1t + — L O et
‘ 1T 167 9 |25-3429-32| 305 | 31-0
v 1057 | 61 |[26-38|51-34) 32-4 | 32-0
v 31° | 18 |29-41/34-38| 361 | 36'6
VI+ 18" | 11 |33-45|36-42| 396 |' 40°1
= o e e 17 | 25-30 | x/05 | 1I 108 65 (18-31| — |22:7T| 232
111 378 | 18 [21-36|25-32| 28-9 | 29-4
IV 87 | 44 125-4433-37)|35-2 | 85%
v 3891 19 |30-49 36-41| 38-4 | 389
VIi+ 30" | 14 |31-58(38-48( 44-0 | 445
o, e - 33 {2931 | x/06 | T1 2 + — - - —
111 17° | 11 {20-38{24-28) 27-6 | 281
Iv 377 | 25 [23-41133-36|34-3 | 34-8
v 427 | 28 |29-44|37-41| 38-2 | 387
VIi+ 52" | 36 |36-64|42-52| 47-9 | 48-4

s
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TaBLE 2—continued.

Name of Ground.

Flamborough Off ...

Dogger : South Part

”»

» ”

»

Clay Deep, edge of Dogger

Horn Reef, Outer ...

Leman Ground and Swarte
Bank.

Leman Ground

' | i
No.of | Per- %

%““flple Depth |Month | , Fish— |centage, Ex- B?ge (1}::211 Amended
gl b and B¢ | Index | of | treme | fifty |Average|Average
e Groups.| 1! i y ge| Average
e Fathoms.| Year, Figures | Total 'Range. [per cent.| Length.| Length.

| =Males. | Sample. { !
b SRR TR, T Y e T Y A MR N

18,19 25-31 | /05 I g 141820 — — —

11 i 14(22-25 — | — A5

11T 30e ( 21 |24-36(27-32| 29-8 | 80'8

IV 44% | 81 |25-41|32-36| 340 | 34-6

AT 41% | 28 (23-43|36-40| 37-1| 87-8

VIi4 24 (17 |33-44| — | 388 393

32 | 24-30 |iiif06 1 1 -+ — — — .
11 16° | 11 |16-34|19-27| 22-8 | 23-3

111 21 | 14 |15-38]24-33(29-2 | 29-7

IV 3¢ | 49 |23-43135-391( 36-7 37-2

N 228 15 [ 26-46 33—4li 37-4 | 379

VIi+ 1147 10 |28-55| — |43-4| 439

14 |10i-14| x/05 11 o 9 [25-30 —_ £
1 6 11 [25-33| — —— —
v 231 | 42 |28-46(31-36(| 34-3 | 84-8

Vv 13 24 (30-48| — | 41- 42-4

VIi+ 8° 14 (4458 — i - —

36 | 10-15 | x[06 11 15 3 |29- i e s
11T a 10 |3341| — | — —

Iv 2 17 13941( — ! — —

v 41 14 |40-48| — — —

VIi+ 16° b6 |45-66| — | H6-T | 572

15 [113-17] i/05 | III 228 40 |25-34(27-31|29:1 | 29:6
v 31° 56 |29-44(32-36| 343 | 384'8

. = 4 — — — —_

16 9-17 |iiif04 11 20 + |21-24| — - —-
III 621 + 38 |22-37|27-32) 298| 30-3

IV 50v | 30 ([29-41|33-38) 35-3 | 385'8

v 26* 154 (34-48 |38-43| +1'1 | 416

Vi+ 26° 15414164 |45-50| 45-0 | 485

13 | 20-24 | x[05 | TII 1 i 13 |24-32|26-30| 278 | 28-3
v 86% | 67 ]24-39|30-34) 31-8 | 32-3

A’ 18" 14 |31-47|34-40| 37-7 | 38-2

VIi+ 70 5 [45-33| — — =

37 | 21-35 |ix[06 II 4! i — - - —
III 111 | 69 |22-32(24-27| 25-8 | 263

v 26 | 16 [24-34|28-31)29-3 | 29-8

v 118 7 |28-4630-39| 35-2 ( 357

VI+ {17k 7 [42-61| — | 46°1 | 46'6

40 | 13=17 | v[06 I * + [12-15| — — —_
II ! il e 9-26(14-19 16-5 | 17-0

III 253l 8y 112-31120-25; 22:6 | 23-1

IV 180% | 26 |19-36|25-30| 278 | 283

v 60 9 (20-42|29-34| 314 31'9

VIi+ 11* 1 132-42] — |37-3| 878

43 15-18 | vi[03 I 1° i —_ — — -
11. io4e 1 2 113-27116-197 17+9 1 18-4

III 180" 81 |[16-32(22-25| 23-5 | 24-0

v 180" 31 |19-37|26-30| 28-3 | 28-8

Y 40w 7 123-39131-25)32:3 | 828

VI+ 217 3 |30-41 l 35-40! 36-8 | 373

44 | 15-17 |viiifO8) II 204 | 39 [16-28120-23] 21-5 | 22:0
III A4l 43 [19-32|24-27| 25-1 | 25-6

v 184 920 |22-38|26-29 27-8 | 28-3
v 26" | 3 |28-37 30-33\ 317 | 32-2

VI+ 141 1 |31-39| — | 351 856

[
|
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TABLE 2—continued.

|
No.of | Per- Range | Calcu-
%ﬂ.rfnple Depth | Month y Fish— [centage| Ex- ofg lated |Amended
Name of Ground. :ng;- in and Gr O{f o Index of treme | fifty |Average| Average
Nos, |Fathoms.| Year, P%| Figures | Total | Range. per cent.| Length, Length.
e =Males. |Sample.
cm. | em, cm, cm,
| |
Leman Ground 9 15417 ix/05 I 344 | 10 |12-20|14-17( 15-6 16-1
1I 66% | 20 [17-29/22-25| 23-4| 23-9
III 119% | 36 |[17-33|25-28) 26-2 | 267
1V 82« | 25 |24-41(29-33|31-1| 81'6
4 13* 3 3241} — | 373, 378
| VI+| 17| 6 [35-50] — |41-6| 421
5 . B S ol B B v I 188 8 |17-22| — —— —
II 65 | 29 [19-31{23-26| 24-6 | 251
11 50% | 22 |23-35/23-31| 28-8 | 29-3
IV 64" | 28 |24-40|31-34| 32-7 | 383:2
i v 177 7 133-40(35-39| 36-6 | 37-1
iV1+ 12! 6 [35-53| — | 44-6 45-1
South Botney (E. of Leman) | 20 174-20| i/05 I 1 14{16 —| — — - |
Ground, } 11 42 Bl 83901 — S s )
| III 38 | 62 |23-37)26-29| 28-0| 28'5
(s TV 100 16 2837 — | 324 329
v 41 6+4+140-47| — —_ =
VI+{ a2’ 8 [39-54 — —_ —
Leman Ground and Smith’s | 39 | 14-25 | iii/06 I 32w | 12 [12-24[15-18] 166 11
Knoll. 1 997 | 89 [16-28(21-25|22-9 | 23-4
II1 80" | 30 |19-34(24-29| 26:2 | 267
v 1 13 |20-39(27-33| 30-4| 809
V] 14 b |2741} — | 36:2! 86'7
Brown Bank .. .| 41 |15j-17| v06 | II | 110%| 28 (11-24|14-18|16-2 | 167
III 171 | 87 |14-23|21-27|24-0 245
IV 115% | 24 |I8-35|26-30{27'9 R28-4
\' 60 13 | 22-28(29-34|31-7 32:2
VIi4+ 18° 3 (3362 — |38°3 388

10 | 14-16 | ix/05| 1 gt 141421} — —
11 208" | 37 117-2920-23|21-7
III 22815 | 40 |R20-34|24-28|25-8
v 107* | 19 |22-36|28-31|29-4

” "

=

CHE
W
s

Vv 7 14+ — — e Lty
: VI+ 4@ 14| — = -3 —
The Texel ... ...| 42 |12-15%| v/06 I e 5 8-15(10-12]10-7 112
II | 1159% | -89 9-22(12-15113-7 14-2
111 4000 | 24 |12-28]18-22(20-0 20°5
Iv 437 92 |17-32|23-28|25°4 25'9
h'4 4° + (2337 — i —
" 112| 12-14 | ixj05 | T 10°0 14| = AR o L %
II 4032 | 65 |[16-2819-21|20-1 206
III 1708 | 27 119-30]22-26124-1 246
v ar= 6 (21-34126-30(27-9 28-4
‘Off Petten . . S S Bl B LR 1 149 | 33 [(11-18{13-15/13:8 14-3 F
1I 25212 57 113-25|16-19(17-4 17-9 3
1 | 38| 8 |14-28(19-25(21-9 | 22-4 {
1V 9 2 (21-30| — — s |
Brielle Ground ... .| 46 |12-15| vj06 | I 19 2 | 9-15 11-13/12-4 | 129
1I oo™ | 56 9-25|14-18(16-4 16-9
1T 3569 35 |13-31(19-23(21-3 218
IV 63% 6 |[20-33|25-28|26-4 26-9
v 14 4 |23-34| — [28:4 28-9
South of Brown Ridges ...| 47 | 15-19 | v/06 g il 1+ — —_ —_ —
IE asr | 29 113-24115-19]17-4 17°9
III 405 | 43 |18-36|21-25123:4 23-9
v 9914 | 924 [22.33|26-28|28°6 o |

ol
I ©

v 50 Bal25-801 " — | —
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TABLE 2-—continued.
I
: No of | Per- | Range | Calcu- |
SI?"m.Plf Deptk | Month | , Fish— |centage| Ex- ofg lated |Amended
Name of Ground, i 3 i and | ge Index | of treme | fifty |Average| Average
%1:: Fathoms.| Year. | “*°"P%| Figures | Total | Range. |per cent Length.| Length.
. =Males, | Sample. |
= e L b s om,. ) oM. S ol
|
Eastern Deep Water 48 [ 19-23 | v/06 | II b 8 [13-23(17-21( 18-9 | 19-4
IIT 51% | 25 |16-34)22-27(24-5 | 25-0
Iv 66% | 32 |20-38)|26-31| 28-9 | 29-4
N7 70% | 34 [24-39|30-34; 31-9 | 32-4
VIi+ 2! 1 — — — —
” a 45 |[183-25 | iiif06 I 8 7 114-19| — o —_—
II 434 | 86 |16-31[19-23( 21-7 | 22:2
IIIL 312 | 26 |20-36[24-29( 27-2 | 27-7
IV 273 | 23 |22-37|28-34| 30-8 | 31-3
v 3 2+ 3333 — — —
VIi+ 5® 5 |37-47| — — Fl
Gabbard Deep Water 51 |23-95 | 308 | I | 110v| 10 |14-23(16-19|17-4| 17-9
11 278 | 256 |15-31(19-22| 21-0| 21-5
III 503*¢| 45 |16-34(23-26| 246 | 25°1
1% 105" 9 [21-40(27-32| 29-6 | 30-1
\' 51¢ 5 |23-43|31-37| 34-0 | 3845
VI+ 61% 6 |27-64|35-45| — -
Schouwen Ground .., 52 115-17 |iv/08 | I 3 1 — — - e
II 1697 | 68 |[12-23|15-18] 16°5 17-0
II1 45% | 18 (16-25(19-21;20:5 | 21-0
v 26 | 10 |19-27(22-24| 22-9 | 23-4
v 5 2 — — — —
" » 50 | 15-17 | xii/07 1 128 3 [18-21| — | 19-0 19-5
I 138% | 34 |18-28|21-23| 21-8 | 223
III 226147 57 (20-31(22-25| 23-8 | 243
v 24 6 ([23-29(26-28| 26-4 | 26-9
Sandettie 26 | 19-20 | xij04| I 44 2 (20-22] — — s
1I 155 | 11 (20-27] — | 246 | 25°1
111 44% | 31 |21-35(27-31| 28-4 | 289
v 63 | 46 |27-42|30-34| 32-2 | 32-7
v 19" 9 (3040 — | 340 34'5
VI+ 2 1 3842 — — Aels
Great West Bay 98 | 17-23 | iij04 1 2914 | 25 |12-23(17-20( 18-4 | 18-9
| I 45v | 52 |19-33|23-27( 25-4 | 25-9
111 18 | 21 |22-37(30-32( 30-8 | 81-3
| v 2 2 |33-35| — - —_—
7] » 53 | 20-29 | iij06 1 195 | 18 |16-28(22-25)| 23-2 | 23-%7
II 43% | 40 |19-37|24-30| 27-3 278
11T 274 | 25 |23-38/30-34|31-4| 31-9
v 144 13 |30-41]33-36| 35-2 | 357
v 1 1 43 — - —
VI+ 3 2+ 48—56} — — S
" 54 119-30 | ii, iii I 158 12 [15-29/19-24| 22-0 | 22'5
' 07 II 484 | 87 |17-34|23-26| 25°0 | 25°5
111 46 | 36 |22-40(26-31| 28-9 | 29-4
v | 13| 10 [23-37| — |32:6| 831
v 2 1 [36-38) — —_ —
VIi+ a° 4 |40-51| — —_ -
Teignmouih Bay 27 44-7 |xif04 | I 5° 8 |20-25| — —_ —
II 31s| 50 122-32(26-28(27-11 27-6
II1 18¢ | 29 [28-36|31-34| 32:3 | 328
v 5 8 [(30-35| — — —
VIi+ 3° 5 41_51]‘ - —_ =
» » o9 3-6 | xif07 0 46% ). 19 9-12/10-11} 10-3 | 10-8
I 1269 | 52 |13-28/15-22( 19-4 | 19-9
11 42 [ 17 |21-35|26-30( 28-2 | R8-%
1HE | 22n 9.|27-4030-33)| 32-3 | 382-8
iV 4 14+]29-40| — — —_
iV 4° 1+ 40—43] —_ — _—
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TaBLE 2—continued.

No. of er- =
%:?ple Depth |Month | 5., | Fish— cel:atlt;ge Ex- Raélfge ?3%:3 Amended
Name of Ground, oFs in and Grogu o| Index of | treme | fifty |Average| Average
encé |pathoms.| Year, P Figures | Total | Range. [percent. Length.| Length.
Nos. =Males. | Sample.
cm., cm. cm. cm,
l

Teignmouth Bay ... .| 56 |33-43 |xi/08| I | 20| — |15-26|21-23|22-0| 22-5
II A7) — 117-35126-29| 275 | 280

‘ 18 28 | — |25-39|30-34| 318 | 82-3

- IV 27 | — |28-40)32-36| 34-2 | 384-%

| v T — [30-39| — — _—

5 VI+ 1| — — — — —

; Age?| O04%| — | 818} — | = f

Tor Bay R Ly T | 3-7 'viii,{OQ. 1 449**| 89 |12-26(16-19|17-8 | 18-3
11 S 7 120-33125-29| 274 279

I | 12| 2 (2443 — |32:5| 830

v 20 1 |3048) — | — | —

N 2° +  43-45| — s —_

VI+ |y + [39- e — —_

Start Bay ... coail D8 7-13 |viiif09| I 62% | 37 |12-24|17-19| 184 | 18-9
11 3271 19 (20-33(26-30| 28-2 | 28-%

111 3T 21 124-38131-24(32:2 | 39:%

IV 18° 10 {3147 — |[35°8| 386-3

Vv 143 8 13348 — |[38-8| 389'3

VIi+ i 65 |37-61| — - —_

From the data given in Tables 2 and 3 a broad classification of the fishing grounds
according to the percentage of different ages in our samples of plaice taken thereon is
possible and should be useful (in spite of the fact that only approximate representative
value can be attached to the percentages in question) as showing the kind of knowledge
aimed at and the method by which more accurate information might be obtained if a
sufficient number of samples from each ground were procurable.

The following classification into three groups of grounds, which accords well with
geographical and bathymetrical relations, takes account of :—

1. The percentage of fish less than three years of age.
2. The percentage of fish less than four years of age.
3. The percentage of fish over six years of age.*

4, The dominant age group.

TasLe 3.—Percentage of fish less than three years old, and less than four years old
respectively, in samples of PrLalcE from various grounds, with the Predominant Age
Group in each sample. ]

Per cent. of Total Sample.
Month |Predominant ik
Name of Fishing Ground. Depth and Age
(fms.). Year, Groups. <3years | <4 years
old. old.
Bridlington Bay 3-5 vii[05 11 5l 91
% - 1-3 ix[06 11 57 89
Mablethorpe ... 3-9 viii/05 1, 1T 83 100
Lowestoft i oo il G = 3-5 v/04 11 82 99
Flamborough Off Ground ... v | 24-25 vi/08 Ty 0 i
” ” 7 wee wes ves 24-28 viii/08 IV -1 9
2 o ¥ st 25-30 x/05 v 4] 23
i " 3 - | 26-37 x/06 s - 11
5 & . wei| 23-31 /05 IV 2 23
b 2 ” ses “ee vae 24—'30 iii[Oﬁ IV 11 25
Dogger ... a0 10-18 x/05 v H 20
5 w1 10-15 x/06 Iv 3 13
a et B ol o5 i /05 IV 0 40
" o 9-17 1iif04 11T + 38
Clay Deep, edge of Dogger ... e | 20-24 x/03 v 0 13
Horn Reef Outer Ground ... R B (2] ix[06 I 1 70

* One may call these “adult” plaice since all, with few exceptions, must have spawned at least
once. See Wallace, 1909, pp. 67-69.
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TABLE 3—continued.

Per cent. of Total Sample.
- Depth Month Predominant '
Name of Figshing Ground. (fms.). and Age
Year, Groups, < 3 yea < 4 years
old. old,
Leman Ground, &c. ... v |2 13-EE v/06 111 26 63
& = .. | 15-18 vi[08 I11 27 38
i i 15-17 viii/08 II1 32 b
X 3 14-17 ix/05 111 30 66
i # 15317 x/05 1I-TV 37 .59
i ” v {1485 iiif06 1I 51 81
South Botney Ground ... . | 17320 /05 111 7 69
Brown Bank - ik we | 15417 v[06 111 23 60
B 5 Snpa .. | 14-16% ix/0H 111 38 78
Texel Ground ... e | 12154 v/06 II 74 98
3 T e | 12-14 ix/05 11 66 93
Mt Petten (Dutch Coast) ... 7-12 5 I1 89 97
Brielle Ground ... v | 12-13 v/06 II 58 93
South of Brown Ridges we | 15-19 a5 II1 28 71
Eastern Deep Water ... s+ 19-23 5 \'% 8 33
" ” b v | 184-23 iii/06 11 . 43 69
Gabbard Deep Water ... e | 23-25 i/08 111 35 80
Schouwen Ground ... o RS LTl iv/08 11 69 87
b = £ o e | 15-17 xii/07 I1I By | 93
Sandettie o ok A iix v 719281 xi/04 v 12 43
Great West Bay, Offshore ... 3 e | 17-23 ii/04 1I 77 98
% e it we | 20-29 ii/06 11 58 83
oy g '3 ser b L -gU) ii/07 18 49 85
Teignmouth Bay e | BT xi/04 II 58 37
o - 3-6 xif07 I 38 97
Tor Bay ... 3-7 viii/09 I 96 98
Start Bay 7-13 _ I 55 76

A. Central Grounds.—With less than 15 per cent. under three years; less than 50
per cent. under four years ; and more than 10 per cent. over six years of age. Plaice of
the fifth year (IV. group) generally predominate.

Ezamples :—Dogger (South part) oo 9-20 fathoms.
' Flamborough Off Ground ... eee 20-40 &
Clay Deep, edge of Dogger, . 20-24

The single sample from the last-named ground (October, 1905) had, however, only
3 per cent. over six years of age.

The population of the Deep Water of the Southern Bight of the North Sea in
winter appears to be intermediate in character between the A and the following B grounds.
Our samples from this region had all less than 10 per cent. of fish over six years (Sample
Nos. 26, 45, 48, 49, 51), but the predominant age group varied from IL to V. in the five
samples.

B. Intermediate Grounds—With not more than 50 per cent. under three years ; 50
per cent. to 75 per cent. under four years ; and less than 10 per cent. over six years.
Plaice of the fourth year (III. group) generally preponderate on these grounds.

Ezamples :—Leman Ground and Bank ... «s. 15-17 fathoms.
Brown Bank Ground and Brown Ridges ... 15-17 ,,
South Botney Ground o 17-20 :
Horn Reef Outer Ground ... yor  B1-881%:

C. Young Fish Grounds—With more than 50 per cent. under three years; more
than 75 per cent. under four years ; and not more than about 5 per cent. over six years.

Plaice of the third year (II. group) and second year (I. group) predominate on these
grounds,

a. Depth less than 10 fathoms.

Ewamples :—Bridlington Bay ... ... With about 1 per cent. over six

years of age.
The Wash ... s ... With none over six years of age.
Off Mablethorpe ... 4 - s
Off Lowestoft o . ” =

Off Petten (Dutch éoast)::: 5 % e
Teignmouth, Tor, and Start Bays With up to 5 per cent. over six
(Devon). years of age.
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b. Depth more than 10 fathoms.

Ezamples :—Texel Ground, 12-15 fathoms ... With none over six years.
Brielle Ground, 12-15 fathoms ... = 3 o
Schouven Ground, 15-17 fathoms... s \3 :
Great West Bay Offshore, 17-30 With up to 5 per cent. over six
fathoms, years of age.
The predominance of the II. group and the presence of considerable numbers
(12-25 per cent.) of the I. group on the offshore grounds of Great West Bay is a note-
worthy feature as contrasted with similarly situated grounds in the North Sea, such as
the Flamborough Off Ground, especially when the denth of water is taken into account.
Now it is known from other evidence* that these offshore grounds in Great West Bay
are spawning grounds for plaice. We also know that the plaice in this region are
decidedly larger for their age than in the North Sea,f and that they come to maturity at
an earlier average age.] It is, therefore, not surprising that the spawning shoals in this
region contain a larger proportion of young fish than in the North Sea (cf. Flamborough
Off Ground and Southern Deep Water in winter).

According to our samples, Bridlington Bay and the South Devon Bays§ are
distinguished from other sampled inshore grounds within the 10 fathom line, either on
the Dutch or English sides of the North Sea, by the presence (though in small numbers)
of fishes over six years of age. These amounted to about 1 per cent. in our samples
from Bridlington Bay, and about 5 per cent. in the case of the Devon Bays.

Perhaps the main cause of the absence or rare occurrence of older plaice close inshore
on the Dutch coast of the North Sea and on parts of the English coast| is to be found
either in the absence of suitable food for the older fish, or, in the annual production of
a large ‘ head” of young plaice, which must tend to enforce emigration at early age.
In Bridlington Bay and the South Devon Bays it is evident, from our investigations,
that the annual production of young plaice is small compared with that on the Dutch
coast of the North Sea, and on the other parts of the English East coast investigated where
(on the grounds nearest the coast) no plaice older than four years of age have been found
in our samples.

Seasonal Changes.—On various offshore grounds in the North Sea we found a greater
proportion of the younger age-groups in autumn and winter than in the spring and
summer.

Thus, on the Flamborough Off Ground the percentages of fish Jess than three years
old, and less than four years old, respectively, on different occasions were as follows :—

s June, 1908.] Aug. 1903,i Oct. 1908. ! Oct. 1906. ‘iJan. 1905. | March, 1906,
£x | | | | | |
Less than three years old (per cent.) ... | 0 e e 5 ! l 2 11
Less than four years old (per cent.) ... | 7 1 9 23 11 ‘ 23 1 25
l 1’ : 3

So far as it goes this series indicates a rise in the proportion of the younger age groups
in autumn and winter (L.-III.) as compared with summer.

If we take the 1 group above we find that it was present only in our samples taken in
January and March, and not at all in June, August or October. In January (1905)
and March (1906) the few examples of this group caught on the ground were ripe
males.

These few results are in complete agreement with Garstang’s investigations¥[ which
show that the maximum density of small plaice (i.e. under 30 cm.) on the Flamborough
Off Ground occurred in winter, while the seasonal variations in the density of large
plaice were very slight. ;

On the South part of the Dogger also we found a larger percentage of the younger
age groups (chiefly III) in January (1905) and March (1906) than in October (1905
and 1906).

Thus :—

Oct. 1905, | Oct. 1906. | Jan, 1905. | March 1906.

Less than four years old (per cent.) ... l 20 13 ' 40 I 38

* Kyle, quoted in Garstang, 1903, p. 494.

T See Tables 15 and 16 and I.-IX,, in present report.

1 Wallace, 1909, p. 67 and seq.

? Teignmouth, Tor, and Start (see chart, Plate I.).

[ eg. The Wash and the Lincolnshire and Suffolk coast.
9 Garstang, 1909, p. 133, &ec.
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This agrees with Garstang’s observation® that the maximum density of small plaice
oceurs on this part of the Bank in winter (I-1II). ;
Again our six samples from the Leman region indicate a more or less gradual rise
in the percentage of young fish from spring to winter ; thus :—

Sept. 1905, Oct. 1905, | March 1906,

May 1906. June 1908, | Aug. 1908,

|
1 l ! '
Less than three years old (per cent.)... | 26 J ol Sl P ’ 30 37 51

The seasonal differences in the percentage of the I group alone are still greater :—

June 1908.

— ’ May 1906.

Aug. 1908

T T
Sept. 1905. | March 1906. ] Oct. 1905.

1. group (per cent.) .. ... ' <1 ! A eva i ‘ 10 l 8 i 12

The seasonal changes in the age-composition of the population in the Leman region,
indicated by these results, may be fairly attributed to the offshore migration of young
plaice from the Dutch coast, which takes place in the course of the summer and to which
reference will be made in the next section ; combined with an autumn emigration from
this region of older fishes to more Southern regions for Spawning purposes.f

Finally to be noted is the presence in the central and southernmost parts of the
Southern Bight /n winter of the I group, consisting chiefly of ripe males,

Thus on the Eastern edge of the Southern Deep Water the I group was present in
March 1906, when the fishes of this group would be nearly two years old. In May 1906,
however, the I. group (then just over one year old) was not present in our catches from
the edge of the Deep Water. On the former occasion seven out of the eight fish belonging
to the I. group were males, of which at least three were certainly ripe.f Again, the I.
group formed about 10 per cent. of the sample from the Deep Water near the Gabbard
Light Vessel in January 1908 : and 97 out of 110 were males of which at least 88 were
ripe.§ Finally, near Sandettie Light Vessel in November 1904 the only fish (four in
number) belonging to the I. group werc males, all probably ripening.||

Summary.—(1) The Seasonal changes in the age-composition of our samples from
the Flamborough Off, Leman and Brown Bank grounds, and the Southern Deep Water
indicate that there is a greater proportion of young plaice on these grounds in autumn and
winter (I.-1I[.) than in spring and summer.

(2.) Plaice of the second year (I group) which are confined to grounds near the Coast
in spring and summer appear on the above mentioned offshore grounds in autumn and
winter. (See also next section, p. 126).

[II. EvipeExce or SumMMER Orrsmore MigraTion 1N THE TEXEL-LEMaN REGION,
Table 4 and Charts, Figs. 1 to 5.

That the region that lies between the North West Coast of Holland and the Leman
Banks (see Chart, Plate 1) is one of two main tracks¥[ along which young plaice emigrate
in summer from the Continental coast of the North Sea, was first demonstrated by
Garstang in 1905 by means of marking experiments and a study of the seasonal changes
in the density-distribution of small plaice.** These earlier conclusions have been amply
confirmed by later English marking experiments (as yet unpublished) and size distribution
data.tt

In Garstang’s report of 1909 on the quantitative distribution of plaice in the North
Sea, based upon the trawling data furnished by the various International Research
Steamers, the seasonal changes in the density-distribution of small plaice are graphically
displayed on two charts, on which contour lines are drawn representing the seaward limit
of particular grades of density in the first half year and second half year respectively.

* (arstang, 1909, p. 128,
T See Section III.
Wallace, 1909, p. 88, Table Ila., Sample No. 28,
Wallace, 1909, Table Ila., Sample No. 26.
Wallace, 1909, Table IIa., Sample No. 31.
€ Thé other is off Horn Reef on the Danish coast.
** Garstang, 1905, A., pp. 20, &e.; 1905, B., pp. 87-93, &c.; 1905, C., p. 21, 22.
it Garstang, 1909, Plates V. and VI., &ec.
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Fi1a. 1.—Catch per hour of the I group, Fi1a. 2.--Catch per hour of the II group,
O = May, 1906 (Covered Beam Trawl),
O = September, 1905 (Otter Trawl).

O = May, 1906 (Covered Beam Trawl),
0O = September, 1905 (Otter Trawl).

1e

F1a. 3.—Catch per hour of the III group,
O = May, 1906 (Covered Beam Trawl),
O = September, 1905 (Otter Trawl).

gl

_ e

F16. 4.—Catch per hour of the IV group, ¥1G. b.—Catch per hour of the V group,

O = May, 1906 (Covered Beam Trawl), O = May, 1906 (Covered Beam Trawl),
O = Saptember, 1905 (Otter Trawl).

0 = September, 1805 (Otter Trawl),
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The seasonal change in the positions of the density contour-line to be seen on
comparing these two charts is thus described by Garstang :—*“ If we take the limit of
50 per hour as approximately separating the areas of low and high density of small fish,
we see that in the first half year the limit runs nearly parallel with the Island belt at a
distance of about 30-40 miles along the whole extent from Horn Reef to Texel ”
T “ In the second half year (VII-XII) the dense bands off Horn Reef-Sylt
and Texel-Ymuiden are-seen to have broken up, and the line of low density has been
pushed far seawards especially off these two points as centres. The two areas Horn Reef-
Sylt and Texel-Ymuiden may fitly be described as the chief centres of the summer
expansion and the lines running north-westwards from them as the main axes of
emigration.”*

Redeket speaking of the Dutch coast generally, draws attention to an ¢ annual
migration of young fish in summer and autumn from the coastal zone to deeper waters,
where they supplant the older plaice which by degrees begin to seck the spawning places ”
(translation). Redeke also refers to a migration in winter and spring in the opposite
direction of fishes “ awakened from hibernation " and plaice which have recently spawned
(* aus der Winterruhe erwachten und ausgelaichten Schollen ). - This, he says, is also to
be looked upon as a feeding migration (*nahrungswanderung”). As evidence of this
shorewards-directed spring migration Redeke mentions results obtained by marking and
liberating plaice on the Brown Bank Ground in January and March. * In the first two
or three months the recaptured plaice were, with few exceptions, caught nearer the Dutch
coast than where they were set out” (translation).

In the present section a third and distinct class of facts will be brought forward as
confirmatory evidence of the Texel-Leman summer migration. Having in September, 1905,
and, again in May, 1906, determined (by means of otolith examination) the ages of all
the plaice caught in continuous series of hauls extending in a straight line from * inside ”
the Haaks (Texel) Light Vessel to the Leman Ground (near the Banks), we are able to
state fo each haul the number of a particular age-group caught per hour at various
distances from the Dutch Coast along this track. These data will form the basis of our
comparison of the density-distribution of the different age groups in spring and autumn ;
and attention will be directed to the comparison as evidence of offshore migration.

The data to which reference is intended are recorded in the accompanying table
(Table 4) and are graphically displayed in the five small charts (Figs. 1-5).

The use of different fishing gears on the two occasions, viz., the small-mesh-covered
beam trawl in May 1906 and the commercial otter trawl (without small-mesh covering)
in September 1905 should not affect the validity of the comparison contemplated ; since to
determine whether there is evidence of a shifting seawards of the mass of each age-group
in the interval between May and September, it is only necessary that the catches per hour
of the different hauls of the May line be comparable inter s¢ ; and the same with the
September series. The important point, therefore, so far as fishing gear is concerned, is
that the same net was consistently used throughout in trawling over the track on each
oceasion,

TasrLe 4.—Catch-per-hour of Different Age Groups of Praice in May (1906) and
September (1905), at different Distances from the Dutch Coast, from the “ Texel ”
to the Leman Ground.

May, 1906, (Covered Beam Trawl.) | September, 1905, (Otter Trawl.)
i No. of | Age Groups. | No.of Age Groups.
Sam- Central Miles Sam- Central Miles - e
ple Position of | from ‘ Catch per hours’ Fishing. || ple Position of | from Catch per hours' Fishing.
No. Haul. Dutotl———T——T17 T ‘ No. Haul. Dutch
Coast.| I ’ IL | 11T, | . [ v “ Coast.| L | IL | 1L | IV, | V.4
: A o i : l‘ 0 Q.4 I
422 l 52 51—+ 26 E.| 10 13*5 1740 540 | 46 | — | 11? 5252—425E.| 10 2:0 | 50°1 9-3 02| —
42! ‘52 57—4 14 E.| 18 2'4 | 598 26°6 40| 08| 11! |5266—411E.| 19 |05 | 51*3 |33-4| 90| —
41* 153 1— OE,| 27 = 99 | 152 | 87|30 10® |53 0—353E.| 32 | 0-5|228|17'4| 86|10
413 |53 6—338E,| 42 | — | 81 16°4 [13°7| 75 ‘ 10 |53 4—333E.| 44 |04 | 11-0 | 17-8 54102
41* (6310—8326E,| 50 | — 1-4 1*8 | 1-0 | 8:2 10t |53 8—8 17E.| 54 1:8'1'11°4 | 156°7 1 101 | 1°8
41! (53 14—310E.| 61 | — 3-1 17|02 (12 93 (5312—3 2E.| 64 [2:2! 32| 6-2 37|12
405 |53 19—2 53 E.| 73 l —_— 26| 1'0)|04(0-8] 9 [5316—248E. 73 12 3.7 2:5 37| 26
404 | 63 23—2 37E,| 8 | — 08 i 4-2(20(18| 9 [5319—232E.| 84 15 35 6:0] 53|11
I |

Even a slight examination of the catch per hour data given in Table 4 and plotted
on the small charts (Figs. 1 to 5) gives a distinct impression of the greater seaward

* Garstang, 1909, p. 94, t Redeke, 1909, pp. 49-52.
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spread of the mass of each age group in September than in May. This is particularly
noticeable in the case of the I group. Referring to Fig. I. we see that in May plaice
belonging to this group were caught only in the neighbourhood of the Dutch coast, and not at
all on the offshore grounds (Brown Bank and Leman) ; whereas in September the I. group
was taken in all the hauls of the series from the nearest inshore fto the furthest offshore
station. The seasonal difference in the distribution of the I. group is therefore well
marked. As has been said, the beam traw] with small mesh was-employed throughout in
May, so that if any fishes of the L. group had been present on the offshore stations they
would certainly have been caught. On the other hand, if this net, instead of the otter
trawl (with no small mesh covering net) had been used in September greater numbers of
the I. group would have been caught on this occagion than actually were ; and the difference
in density-distribution as compared with May would have been emphasised still more.

To obtain an apprommate quantitative measure of the spread of each age group in
May and September respectively, I have calculated from the data given in Table 4 the
approximate position, with reference to the Dutch coast, of what may be called the
Centre of Density of each age group* in May and beptember respectively. This position
was found by multiplying the catch per hour of each age group in each haul of the May
or September series by the number of miles (of the central position) from the Dutch
coast, adding up the products thus obtained, and dividing their sum by the sum of the
individual catches per hour.

Thus the approximate position of the Centre of Density of the IIL group in
May, 1906, was found by means of the calculation indicated in the following scheme :—

E’mmple :—III. Group. Centre of Density in May, 1906.
Mean No. of Miles

from Dutch Coast.  Catch per hour. Products.

10 X 54°0 = 5400
18 X 266 = 4788
a7 X 152 = 4104
42 x 16 4 = 6888
50 X 18 = 900
61 X 1 = 1037
73 P 1:0 — 730
83 X 4-2 = 3486

120-9 2,733°3

2,733'3
1209
Below are given the approximate distances from the Dutch Coast of the Centres of

Density of age groups IL-IV. and V.+ (taken collectively) in May and September, as
calculated in the way that has just been described.

= 24'2 miles from Dutch Coast.

Groups. S — I1. 1 V. TF Ve
' |
Mean Number of Miles from { May 15 24 35 | 46
Dutch Coast. September = 26 37 47 | 63
Differences 11 13 12 \ 17

We see from these data :—
(1.) That the centre of density of the IL-group in September (26 miles)
approximately equals the centre of density of the IIL-group in May

(24 miles).

(2.) That the centre of density of the IIl.-group in September (37 miles)
approximately equals the centre of density of the IV.-group in May 1
(35 miles).

(3.) That the centre of density of the IV.-group in September (47 miles)
approximately equals the centre of density of the V.+-group in May-
(46 miles).

* By this is meant not the centre of density of the whole mass of each age group, but of that
portion of each age group which is distributed between the two extremities of the section trawled
over. A considerable portion of Group II. (especially) remains “inside” the 10-fathom line ; and of
this portion no aceount can be taken owing to the lack of samples for comparison.
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These results clearly point to a movement seawards of the mass of each age group to the
extent of several miles in the interval between May and September, the I1.-group taking
the place of the I1l.-group, the IIl.-group that of the IV .-group, and the IV.-group that
of the V. + -groups.

On referring again to Fig. 5 or Table 4, we see that the older fishes (V. + ) were
caught in considerably greater numbers per hour in May than in September on the
Texel-Leman track. In May, the mean catch-per-hour for the series of hauls was 26 ;
in September it was 1*2. This marked difference between the numbers of the V. + -groups
caught on those two occasions would doubtless have been still greater if the otter trawl
had been used in May as well as in September, so that we pretty safely conclude that the
V. + -groups were actuaily more abundant in this region in May (1906) than in September
(1905). The presence of these fishes (which from their age would practically all be
mature)® in greater quantities and nearer the coast in May than in September is probably
to be explained as the result of recent immigration from the southern deeper part of the
Southern Bight of fishes which had spawned two or three months previously. That the
principal spawning grounds for plaice are in this region has been clearly demonstrated ;¥
a8 has also a spring migration of these fishes in a northerly direction] and partly towards
the Dutch coast,§ 7.e., towards the Leman-Texel region. :

Summary.—From the density-distribution of the age groups of Plaice in the region
between the Texel and Leman Grounds in May and September, respectively, there is
evidence of a seaward movement of the mass of each age group in the course of the
intervening summer. These results confirm the indications of marking experiments and

size-distribution data.

IV.—RErATioN oF Size To AGE oN DIFFERENT GGROUNDS.

-Notes on Tables 5-10,

In Table 5 are recorded, for males and females separately, the average lengths (to the
nearest tenth of a centimetre) of age-groups I.—V. in our various samples collected during
the period 1904-09 ; the primary grouping of the records being according to the
geographical relations of the fishing grounds, the secondary arrangement being in the
order of the months (April to March).

In Tables 6 to 10 the records are grouped in months and whole centimetres (the
nearest whole centimetre) and the averages are for the two sexes combined. These
tables show at a glance the more prominent local variations apart from sexual differences
(except in the case of the V. group), and averages based on only a few specimens ( <30)
are omitted from these tables.

In Tables 6-8 1 have incorporated the values given by Johansen || (marked J) for
the average lengths of age groups L.-IIL. in September 1905 at the Vyl Light Vessel
(Horn Reef) for the sake of comparison with my own determinations of the average
lengths of the same groups off the Dutch and English coasts. Johansen’s results, like
mine, are based on otolith examination.

Since the spawning of plaice in the North Sea and English Channel occurs mainly
durirg the months of January, February and MarchY], a convenient arbitrary date to take

* Wallace, 1909, p. 67, &c.

t Redeke, 1906 and 1909, pp. 53, 54, &c.; Boeke, 1906, p. 26, &e.; Lee, 1909, pp. 102-104 ;
Wallace, 1909, pp. 57-58.

1 Garstang, 1905, A., pp. 21-23 and Chart 2.

§ Redeke, 1909, p. 52. -

| Johansen, 1906, p. 104,

Y See Cunningham’s *“ Marketable Marine Fishes ”’ (London, 1896), pp. 215, &e.; also Publication
.de Circonstance du Conseil Permanent International pour I’Exploration de la Mer, No. 3, p. 72.
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as the starting point of each age group or yearly period is April 1st, since this virtually
covers the termination of the spawning period and by this time practically all the season’s
ova have been spawned and fertilised and the young fishes have started their develop-
ment, April 1st is the starting point adopted in my reports of 1907, 1909 and the
present one.

In the Western part of the English Channel the average spawning period is
somewhat earlier than in the North Sea, the maximum, according to Kyle *, occurring
between the third week in January and the second week in February ; whereas in the
Central ¥ and Northern I parts of the North Sea the maximum appears to occur in the
latter part of February and the first part of March. It follows that in any given month
plaice of a given age group, defined as commencing on April 1st, will be slightly older in
the Channel than in the North Sea ; but the allowance to be made for the slight difference
of age in comparing the average length of the same age group in the same month in the
two regions probably constitutes a very small proportion of the relatively considerable
differences with which we have to deal. One has only to examine the otoliths of Channel
and North Sea plaice and to compare the relative breadth of the periodic rings in the two
cases to be convinced by ‘internal evidence” of the considerably greater yearly growth-
increments in the earlier years in the one case than in the other (see Figs. 6 and 7) and
that these are of themselves sufficient to account for the difference in the average length
of the same age group in the two localities.

The rest of this section consists of notes on Tables 6 to 10 in which attention will be
directed to facts illustrating the following general conclusions : —

1.—Judging from a comparison of the average length of plaice of the same age caught
at different distances from the Danish (Horn Reef) and Dutch (Texel) coasts respectively,
plaice would appear to be smaller for their age off Horn Reef than at the same distance off
Texel.

The difference observed if proved to be constant (apart from yearly fluctuations)
appears susceptible of two explanations, viz. :

(a) Migration off shore at a smaller size (irrespective of age) at Horn Reef than
at Texel, owing to the pressure of the population which is denser than at

Texel.§

(b) Slower average growth-rate at Horn Reef than at Texel, due to greater
intensity of competition for food induced by greater density of population.

It may be said that the latter explanation is in harmony with the results of researches
by Johansen indicating a relation between growth-rate and density of population at
different places || and in different years 9] on the coast of Denmark.

2.—The average length of a plaice at a given age was found to be approximately
uniform and constant throughout the central parts of the Southern Bight, from the L.eman
Ground in the North to near the straits of Dover in the South.

3.—On the South Dogger and Flamborough Off Grounds plaice of the fourth, fifth
and sixth years (age Groups II1.-V.) are (on an average) larger for their age than in the
central parts of the Southern Bight, the average differences increasing with age (being
least for the III. Group).

4.—Plaice of the second and third years of life (I. and II. Groups) in West Bay
(English Channel) were found to be considerably larger (on an average) than plaice of
(approximately) the same age anywhere off the coasts of Holland, England or Denmark,

* See Kyle in report by Garstang, 1903, pp. 490-493.

t Wallace, 1909, p. 59.

1 Fulton, 1892, p. 242.

§ Garstang, 1909, pp. 73-77, &e.

| Johansen, 1906, pp. 86 (foot) and 90-108 ; Johansen, 1907, p. 60, 7ec.

€ Johansen, 1908, p. 47. “In 1903 when an unusually rich stock of undersized plaice occurred
in the Horn Reef area the growth-rate of marked plaice of 20-30 cm. was very slow (ca. 4cm.) In
1904, 1905, 1906, and 1907 when the stock of undersized plaice in the Horn Reef area was less, the
growth of the marked plaice was far more rapid, viz., 6°0-7"5 cm. annually.
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TasLe 5.—Average Length (cm.) of Age Groups I.-V. in samples from various
localities (1903-1909).

Index figures give the numbers of fish on which the Averages are based.

Averages based on less than 20 fish in brackets.

Sample
Ife';‘efl’,_" Depth | Month : x

I.—Group, IL.—Group. | IIL—Group. ‘ IV.—Group. ‘F V.—Group.
S
I

Locality. ence | ﬁn Yand 7 = T 2 r i ]
athoms, ear, e- * Fe- 1Fe- | Fe- |  Fe-
Nos. Males. males, Males. males, Males. males, | Males.i males. | Males.l males..
| | |
!
Bridlington Bay 4 { 3%-b vii.f{Oﬁ — — 16-1204 1867 (22°31) == s
b 5 31 5-6 ix./06 — [(12°95)| 16+3% [ 16°373 | 19-457 | 19-64 | (20°519)[ (22:213)| (24°5%)] —
Wash ... o SR PR vi.J06 73984 11-2682 14969 (1599 o —
£ 5 | 137 | viil o5 9+ 6153 14+ 6% 16+6° = s S B
Mablethorpe ... 6 | 339 | viiljo5 12088 17-170 20-37 3 22 a3 s
© Lowestoft 1 3-5 v.[05 7-69% 124272 1527 (20°8%) s et
Flamborough Off| 34 | 24-25 | vi[08 —_ —_ — —  |(28-5)(30°51) [(34-0%) | (35 611)((35°5%) | (38:111)
ot - 35 | 24-28 | viii.[08 — — |(27-51)| — - [(30°3%)|(31'31) 31-9%" | 33-455 ((33-76)| B7-3%
» » 17 25-30 | x.[05 — — |(21-75)|(28-5%)| (28:219)| (30-215) 33-3% | 36-652 | (36°019)((41:219)
& ” 33 26-37 | x./06 — — [(20-5Y)[(24-5Y) [(25-6°) [(31-0%) | (32'617)| 37-0% |(36-717)| 40-1%%
e o 18,19 | 23-81 | if05 ((19-6%)| — [(24:13)| — " |(29:7"6)| (31-014)| 34-3%7 | (35-87)| 37-8% |(36°3%)
” » 32 | 24-30 | iii06 [(13:31)| — [(21619)|(26°26)|(20:613)((29+7%) | (36:218)| 3755 | (33-75)((39:11) -
»” » = o x.-1ii, — - = — | 28-357 | 30545 | 34-1% | 36°8144| 37+977 | 40+1%6
Dogger, S. | 14 | 104181 = |05 —_ — |(29-0%)| (28'5%)((32°0%)| (28 0%)| (38:110)((36:213) | (37" 8%)| (43-810)
3 . 36 10-15 | x./06 — — [(29-53D)]| — [(41'BD|(37-0%)| — |(40-3'%)| (44-51)|(43°5%)
4 16 | 113-17 | i[05 —_ — - — [(29'5%)[(29:61)|(32-68)| 85°83% | — " [(45-0%)
A 16 9-17 | iii.jo4 s — — [(28°07)| (B0°11)| 30450 |(35°317)| 86°9% | (35-02) 41-9%
5 e — x| — — — | 30°5%%| 30°37 | 34-0% | 36:174 | _ °| 43:6%
Clay Deep el 18 20-24 | x.J0B —_ — — — [(27°37)[(28:91%)| B1'632 | 3275 | (35°65)|(40:11)
Horn Reef Outer| 37 21-25 | ix.[06 - — [(23°6Y)|(24-8%)| 26-9% | 26-757 [ (29-417)! (306" — "1 (83'6")
Leman Region ...| 40 13-17 | v.J06 — |(11-51)] 16-8%8 | 17-389 | 22-3122| 93.8131f 97-69% | 29-051 | 30-7%2 | 33+9%
. s ke B 15-18 | vi.[08 —_ — | 18:5% | 18-22 | 93-4113| 95.167 | 28-1100| 29- 450 |(3]-319)| 34-3
P, S M0 R ! 15-17 | viii./08 — — | 218163 92.413% 059216 9g-9168 27-7109| 29:175 ((31-515) | (83-75)
s Kootk 9 | 153-17 | ix./05 [(16-714) 15:9%0 | 23-2% | 24-53! | 26-86! | 26-65 | 30-94 | 82-435 | 35-24" | (39-27)
% R Il 12-17 | =x.[05 [(19-4%)|(20-010) 24-932 | 25-333 | 28-425 | 30-3% | 31-7°1 | 33-9%3 | (36-27) (37-81)
i w eee] 20 |173-20| i.J0OB — | (16-51)|(26°5%)|(27-0%)|(27°97)| 28-7%6 |(33-8%)[(32°7T1)] — "[(43-8Y)
" % 39 14-25 | 1iiJO6 |(16-716) (17-516)| 28-157 | 24+24% | 27-141 | 26-3% | (29-815)1(32:818)| (34" 1%)| (38" 4%)
o A M — | x| — — | 23-6%! | 24-877| 27-675 | 28-1% | 31°1% | 33-2% | —
Brown Bank 41 |15§—17 v.[06 — — | 167887 | 16°443| 24-793 | 24#275 | 27458 | 29457 | 31-926 | 33-Q34
Ground. |
= ks 10 14-163| ix./05 |(18-55)|(19-2%)| 21-6% | 228112 26-111%| 26513 29-1% | §0-6¥ (3224 (34°1%)
Texel Ground .. 42 12-154] v./06 | 11-150| 11-5% | 140837 14-453% 20-2%05) 20-9'92|(24 417)| 26-8% | — |(29-79)
(OffHaaks Light {
Vessel)

3 " 102 12-14 | ix.jo5 |(18-25)|(18:0%)| 20-2%6| 21-0197| 24-1% | 25-0%4 | 2807 (20 21
Off Petten = .| 113 | 8-12 | ix, 05 |(15-419) (15519 17-8%7 | 18-3% |(21-95)|(23:314) (25-0%)) (30" 2%)

L1

L

v | 118 | 2| ix 05 | 13-987| 14150 | 170 | 18-864 [ (18-5%)| (28:6') (28-89)| (255
N. of Brown 22 14-17 | xi./03 - — (23+915) Bl 8175
Ridges. | |
Off Ymuiden and| 23-25 8-11 | xi.—xii./ 14-211 18- 3244 (26-19) - — =5 =
Egmond, 03. ;
Brielle Ground... 46 12-15 | v./06 1(12:319)((13-5%)| 16+333, 17722 2]-3166 22.1190) 26-733 | 27-1% [ (29-87)| (28°567)
8. of Brown 2 ;
Ridges'| 47 | 15-19 | v.j06 |(14-5)| — |Q797)[(17-95)| 22-9% | (25 519) (28419)| (30-4%)| (26+57)) (29-8%)
Eastern Deep 48 19-23 | v./06 — — | (18°61) (20°57)| 24134 | (26:9'7)| 28-438 | 30-8% | 31-647 | 387
Water. i
i P 45 | 183-23 | iiijos (1731 (18-51) | 20-9% | (24:01)] 27-7%2 [(27-6%)| B1-328 | (3L-5%)| (35-5%)| (38-5Y)
Gabbard Deep 51 23-25 i./08 17'8971(18‘7‘3) 21:2M0| 24.935 | 248376 26-2127) 99.gm |(32:1!4)| 33-34 | (39-99).
Water. | ;
Schouwen 52 16-17 | iv.j08 [(13-51)|(13-5%)| 16-7%7 | 17-572 | 21-23¢| 20-9% | (22:819) (25-17)i(29v52) @1-1%
Ground. {
5 e 50 | 16-17 | xilfo7 [(19°15)](20-26)| 22-3%8 | 92470 | 24-0M47| 24-87 | 96-971 [(27-53)| — e
Off Sandettie 26 | 10-21 | xijot [(21-58)| — ~|(@511%)| — | 28-5% |(32:1%)| 82-0% | (36-5%)| $4-312 | (¥6-51)
Bank.
West Bay, Off 28 17-28 | ii.f04 [(19:2')|(18°5%)|(25°117)! 26-728 |(30°06)| (82:0'%)( (3457)] — e s
Shore. {
4 ¥ 53 | 20-20 | ii.j06 [(23:0')(26°5%) 26°5% | (30TIN)| (RL41)| (82:31)| (34-01)[(36:419) | — | (4351
g ) 54 | 19-80 |ii.~iii.j07)(20-15) | (25-27)| 24-0% | 26-637 | (20:114)| 2963 | (32-95) (33°29) | (36+51)| (B8+5Y)
Teignmouth Bay| 27 43-7 xiJ04 |(22:2%) (28°07)|(273%)| (28:01)|(82-01)|(3311%)) (83-0%)|(33°2%)| — S
< % 55 3-6 xi.J07 | 19°461| 19-285 | (28:518) 28-9% | (31-311)( (34:2!1)| (29°5)| (86-1%) — | (41+5%)
¥ 4 56 | 315 | xiJ08 |(22:215) (22:91%)| 27-6%7| 28610 31-8% |(33-65)|(32:51%)|(36:415) | (85-8%)! (34-59)
& ,, — — | xi,/04, | 20-15 | 20-95¢ | 27+6%43| 28+6!77| 31-7% | 33-6% |(32:415)|(368*)| — s
07,08
Tor Bay ... 57 8-7 | viil.J09 | 18-3263) 18-3186| (27-016)| 27-120 |(29-36)|(36-76)| (30+51)((38°5%)|(39:51)| (44°5%)
Start Bay 58 7-13 | viii./09 | 18-63¢| 19-228 | 2867 | (28-911)| (32-311)| 3287 | (84 15)| (BT-1'%)| (34-53)| (40°TM")
¥ 57,68 | — | viii09 | 18-3%7 18-4314| 27-8%7 | g7-730 | (31-817)| 83+5% | (33+66)| (3TAV)|  — "|(41'313)
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TasLe 6.—Average Length

of I. Group on various Grounds in different Months.

August. r

October, ‘ November,

W March.

cu. April May. June. July, September, [ December. January. February. cm,
;) |
22 — _ —_ - o — - — — - West Bay (Off- — 22
shore) (1904,
1906, 1907).
21 — — —_ — - — — — — — — - 21
20 — — — — = — Teignmouth — — — — 20
(1904, 1907,
1908).
19 — — — e —_— _— — — — —_ — — 19
18 — —_ —_— — Tor Bay, 1909. — — —_ — Gabbard L.V, | — e 18
Start Bay, 1909. . 1908.
17 — — — — —_ — — — — — | — Leman, 1906. 17
16 — —_ —_ — —_ Leman, 1905, — —_ — o [ — —_ 16
15 - —_ — — —_ — — — — — —_ — 15
14 — —_ —_ - - Off Petten, - Ymuiden, 1903, - — - — 14
1905,
13 — — = — -_ Horn Reef, off — - - - | — — 13
VylL.V.,1905 !
(. |
12 — - - [ — Mablethorpe, —_ - — - - ! — — 12
: 1605, ;
11 — Off Haak's — ; o - — — — — - — - 11
(Texel) L.V., ‘ |
1906. { |
10 oz o = - Wash, 1905. - - — - = ; o i b
9 = — — - — — - = = - i = — 9
8 — Lowestoft, 1904. = — - - — — —— — | — — 8
7 i £ Wash, 1906, - = e - - e = ' = . 7
6 —_ — —_ - — — — - - —_ [ o —_— 6
|
TasLe 7.—Average Length of II. Group on various Grounds in different Months.
| |
283 L 2 — — Tor Bay, 1909. - — Teignmouth | e = 5 - 28
Start Bay, 1909. (1904, 1907,
1908). 1
27 —_ —_— - — — — — — o — — —_ 27
26 — — — — — — — - — — West Bay (Off- — 26
shore) (1904,
1906, 1907).
25 — — —— — — Leman, 1905. — | - —_ —_ — 25
24 — -— —— — — Leman, 1905. _ — | o - e — =4
23 —_ — —_ — —_ — — - — —_ — Leman, 1906, 23
22 — — — i o Leman, 1908, Brown Bank, — — | Schouwen, - — Eastern Edge | 22
1905, | of Southern | #
Deep Water,
1906.

0¢I
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098<1

— — -— —_ — Off Haak's -— — | -— Gabbard L.V, ‘ - — 21
(Texel) L.V., 1908. ‘
1905. |
2 = + - " = e T e A el - (e = e
- Eastern Edge - — — —_ —_ e | i | — | e s 19
of Southern | | ‘
Deep Water, ‘ J‘
1906. | | |
—_ Southof Brown | Leman, 1903, — -— Off Petiten, 1905, -- - - — - - - 18
Ridges, 1906, Horn Reef, off }
VylL.V.,1905 i ]
(.
Schouwen, Leman, 1903, — ! — Mablethorpe, — _— —_ o — — - 17
1908, | Brown Bank, { 1905, ‘ |
1906, | | I f
Brielle, 1906, | |
_— —_ — | Bridlington, - Bridlington, — —_ | — — — — 16
| 1905. 1908. |
- - — ' - Wash, 1903, - - — ‘ s - _ - s 15
— Of Haak's — 1 — — — - e | e - - e 14
(Texel) L.V. ‘ | |
1906, | |
2 4 & i B . . it TR I Ran
— Lowestoft, 1904, - — — — —_ — | — | — — 2 12
—_ - —_ —_ — - ‘ - ‘ - - 1 - 11
| i f .
TaBLE 8.—Average Length of III. Group on various Grounds in different Months.
o = — - Tor Bay, 1909, — — — 1 il - i L1t B 33
Start Bay, 1909, ‘ |
- - — — — — — Teignmonth, — — — - 32
(1904, 1907, -
1908).
— — — — — — — — - — | — — 81
s g — = o =3 s - — Dogger, 1905 | WestBay (Off- | Dogger, 1904 ... | 30

Flamborough, A shore)(1994, | Flamborough,
1905. | 1906, 1907). 1906.

‘SdN0UH HOHV A0 HIOHNIAT AOVIAAV

¢ 8

— — - —_ = — Flamborough, | Sandettie, s —_ — — 29
1905, 1904,
Leman, 1905, ; 1
5 = o = = e - - — 8. Botney, w — Eastern edge | 28
1905. | of Southern
1 Deep Water,
1906.
= = o5 = e Leman, 1905 ... = — | - — ; - Leman, 1906 ... | 27
—_ - Leman, 1908 ... | Brown Bank, — - = 26
1 1905.
| Horn Reef
| Outer, 1906,

161



TasLe 8.—Average Length of IIL. Group on various Grounds in different Months—continued.

|

September, 1

|
cm. April. May. June. [ July. i August. ’ October, November. December., F January, February. March. cm.
| |
: | '
25 —_ Eastern  edge — — e | Off Haak’s -— — — | — S - 25
of Southern | (Texel) L.V, |
Deep Water, ‘ | 1808, f
1906. ‘ 1
24 —_ Southof Brown | Leman,1908.., — —_— | Horn Reef, off —_ —_ Schouwen, } = — — 24
Ridges, 1906. | VylL.V., 1905 . a1
Brown Bank, g g
1906, | 3
23 — Leman, 1906 ... - — e | — — — —_ - e = 23
22 e Brielle, 1906 ... A £ A | Off Petten, 1905 i i {x LY il 99
21 | Bchouwen, — — - — | — = = — 2 e 4 21
1908. .
20 — Off Haak's —_ —_ Mablethorpe, — -— ] — B S S 20
(Texel) L.V, 1905. |
1906. |
19 —_ — — Bridlington, — Bridlington, — — — — - —_ 19
905, 1906
18 2l = s - = o coo = o s == =2 1;
17 <3 ik = il 2= — e e — at =y e 1
16 - — — — — —- — —_ —_ —-— ot L 16
15 — Lowestoft, 1904 | Wash, 1906 ... f — — — — — — — —_ — 15
14 — - — ; — — — - - - — e - 14
| |
TaBLe 9.—Average Length of IV. Group on various Grounds in different Months.
37 — - S —_ — —_ — e — — —_ Flamborough, | 37
1906,
36 — — — - — - Flamborough, - - — —_ Dogger, 1904, | 86
1905.
35 — — =— —_ — e Dogger, 1905, e — — — — 35
Flamborough,
1906.
34 — — s _— - -_ — Teignmouth — Dogger, 1905. | West Bay (off- — 34
(1904. 1407, Flamborough, shore) (1904,
1908 ) 1905. 1906, 1907).
33 | e LR —_ — Flamboroungh, — Leman, 1905, | Sandettie, — — - —_— | 83
1908. 1904.
32 — -- —_ — - Laman, 1905, Clay Deep, edge - — — — - 32
of Dogger,
1905.
31 - -— —_ = —_ —_ -— - — - —_ Leman, 1906. | 81
Eastern edge,
of Southern
Deep Water,

1906,

"HIIVIA J0 DV : HIVITIVMA




30 — -_ — = - Brown Bank, | -_— [ — - Gabbard, 1508, — - 30

1905,
Horn Reef,
Outer, 1906.
29 — Eastern edge | Leman, 1908, - — — — — - — — - 29
of Southern
Deep Water, :
1906,
South of Brown
Ridges, 1906, : :
28 — Leman, 1906, — — Leman, 1908, Off Haak’s — o - — - - 28
Brown Bank, (Texel) Light
1906, Vessel, 1905,
27 —_ Brielle, 1906. —_ — —_ —_ —_ - Schouwen, — — - a7
1907,
26 —_ Off Haak's - - — — - — — — - — 26
(Texel) Light
Vessel, 1906. b
25 — - — — - — — - - — — R
24 i= — e = - — s e = B - = 24 =
23 [Schouwen, — — — e — S “ — — — 24 =
1908, =
22 — — — - - — —_ — - — —_ 22 =
21 _ — - — — Bridlington, — — — — — — 21
1906, | 5
P
o
TaBLE 10.—Average Length of V. Group (Males only) on various Grounds in different Months. H
l =
42 — - —_ — —_ —_ —_ — - —_ — —_ 42
41 — — - - - — — ' — - - - - e
40 — — — — —_ —_ —_ ; —_ — -— - — 40 <]
39 - — — -— — — — —_ — -— — — 39
38 — — - - —_ _ — — — Flamborough, — — 38 g
1905. o
37 - — — - — 2 - Flamborough, —_ - -_— — - 37 c
1906, "Gg
36 — — — - —_ — Flamborough, — — — - — 36 .
1905.
35 — — — —_ —_ - — — —
34 - —_ —_ -— —_ = —_ — —
33 — — —_ — - Gabbard L.V,
1908.
32 - Eastern Edge — — - — — - — —
of Southern
Deep Water,
1906.
31 — Leman, 1906, Leman, 1908, — Leman, 1908. — -_— — — —
Brown Bank,
1906.
30 — — — —_ — — —_ — — —
29 — - — — - —_ — — —
28 —_ — —_ — - — == — — —
27 —_ - — — — —_ - -
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Notes on Table 6.

I. Grour—SEcoND YEAR oF LiFk.

1.—Comparing the records of average length for the month of August we see the
second-year plaice averaged about 6 centimetres larger in the South Devon Bays*
(<10 fathoms) than off the Lincolnshire coast (Mablethorpe), although the depth of
water and distance from shore were much the same for the two localities. In the Wash
in the same month the average length of this group was 8 centimetres less than in
the Devon Bays.

2.—Our records for November show that the average length of the I. Group was 6
centimetres higher in Teignmouth Bay ( <10 fathoms) than off Y muiden ( <10 fathoms)
on the Dutch Coast.

8.—In winter (January to March) the age group we are considering averaged 4
to 5 centimetres larger on the offshore grounds of West Bay (17-30 fathoms) than in
the central parts of the Southern Bight of the North Sea (Gabbard, Leman).

4.—The average length of the group in winter (i.e. when practically two years old)
was approximately the same on the Leman Ground, in the Northern part, as off the
Gabbard Light Vessel in the Southern part of the Central region of the Southern Bight,
viz., 17-18 cm. '

5.—In September, 1905, at Vyl Light Vessel, about twenty miles from the Danish
coast, the average length of the I. group was found to be about 1 centimetre lower than
at a distance of about five miles from the Dutch coast (off Petten).

Notes on Table 7.
II. Grour—THIRD YEAR OF LIFE.

1.—The average length of this group in May (d.e. when just over two years old) in
the central parts of the Southern Bight (Leman, Brown Bank and Ridges, Kastern Deep
Water) was 17-19 em. This is practically identical with the average length of the
I. Group in winter (i.e. when just under two years old) on the Leman Ground and at the
Gabbard Light Vessel (see Table 6).

2.—In our samples taken in August, plaice of the third year averaged 6 centimetres
longer in the Devon Bays (<10 fathoms) than on the Leman Ground and as much as
11 centimetres longer than at Mablethorpe ( < 10 fathoms).

3.—In winter the average size of this group on the offshore grounds (17-30 fathoms)
of West Bay was found to be 3-5 centimetres higher than in the central part of the
Southern Bight.

4.—In autumn-winter the average length of the II. Group (practically three years
old) in the central region of the Southern Bight (Leman, Sandettie, Gabbard, Eastern
Deep Water) ranged from 21-25 centimetres.

5.—In September, 1905, the II. Group averaged about the same length at Vyl Light
Vessel, some twenty miles from the Danish coast, as at a distance of about five miles
from the Dutch coast (off Petten).

Notes on Table 8.
[II. Grour—Fourte YEarR or Lirk.

1.—The average length of this group in May (i.e. when just over three years of age)
in the central part of the Southern Bight, we found to be 23-25 cm. This agrees very
well with the average length of the Il. Group in winter (i.e. when just under three years
old) in the same region (see Table 7).

2.—In autumn-winter the average length of this group (when practically four
years old) was 27-29 em. in our samples from the central region of the Southern Bight.

3.-—0On the South Dogger and Flamborough Off Grounds the average length of the
I1L. Group in winter was slightly higher (viz., 30 em.) than in the central parts of the
Southern Bight.

* Tor Bay and Start Bay.
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4.—The November records for Teignmouth Bay (<10 fathoms) and near Sandettie
Light Vessel, at the Southern extremity of the North Sea, show a difference of 3
centimetres in the average length of the III. Group, to the advantage of Teignmouth
(South Devon).

5.—On the offshore grounds of West Bay the average length of this group in
winter was found to be approximately the same as on the South Dogger and Flamborough
Off Grounds, viz., 30 cm.

6.—In September, 1903, at Vyl Light Vessel, about 20 miles from the Danish coast,
the III. Group averaged about 1 centimetre smaller than at an average distance of about
fifteen miles from the Dutch coast (é.e. “ Inside ” Haaks (Texel) Light Vessel).

7.—In September the average size of this group was the same on the Horn Reef
QOuter Ground (in 1906), at a distance of sixty-five miles from the Danish coast, as on
the Brown Bank Ground (in 1905), at an average distance of about forty-five miles from
the Dutch coast.

Notes on Table 9.
1V. Group—F1rre YEArR oF LiFE.

1.—In the central part of the Southern Bight (l.eman, Brown Bank, Brown Ridges,
Eastern Deep Water) the average length of this group in May (i.e. when just over four
years of age), we found to be 28-29 cm ; practically identical, therefore, with the average
length of the III. Group in winter in the same region (see Table 8) March : Leman and
Eastern Deep Water).

2.—In autumn-winter the average length of this group (now nearly four years old)
in our samples from the central parts of the Southern Bight was 30-33 cm. On the
South Dogger and Flamborough Off Grounds it was 34-37 cm.

3.—On the offshore grounds of West Bay (17-30 fathoms) in February the average
length of the group was approximately the same as on the South Dogger and Flamborough
Off Grounds in January and about 2 centimetres lower than on these same grounds in
March (different years compared).

4.—In September the IV. Group averaged about the same size on the Horn Reef
Outer Ground (in 1906) at a distance of about sixty-five miles off the Danish coast as
on the Brown Bank Ground (in 1905) at an average distance of about forty-five miles
from the Dutch coast.

5—In October, 1905, the average length of this group was the same on the Leman
Ground, eighty to ninety miles from the Dutch coast, as on the Clay Deep edge of the
Dogger, about one hundred and fifty miles from the Danish coast.

Notes on Table 10,
V. Grour (MarLEs)—SixTH YEAR OoF Lire.

1.—31-32 cm. was the average length of this group in May (i.e. when just over five
years of age) in our samples from the central parts of the Southern Bight. This agrees
very well with the average length of the I'V. Group in winter, which was (for males only)
30 em. on the Leman in March, the same at the Gabbard in January, and 31 e¢m. in the
Eastern Deep Water in March (see Table 5).

2.—That male plaice of the sixth year grow very slowly in the Leman region is
indicated by the fact that this group had the same average size in May, June, and August,
according to our samples, viz., 31 em. :

3.—Another centimetre allowed for growth by the month of October gives 32 cm.
as the probable average length of this group (males) on the Leman, as compared with
36-37 em. on the Flamborough Off Ground. Again, in our records for January, we find
38 cm. as the average length of this group on the Flamborough Off Ground as against
33 cm. at the Gabbard Light Vessel. We may say then that plaice of the sixth year
appear to average 4-3 centimetres larger on the Flamborough Off Ground than in the
central parts of the Southern Bight.
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Tasre 11.—Principal Age Groups in the region between the Texel and the Leman Banks

in September, 1905.

Depth 7-17 fathoms.

Sample No. 12.
Pt l Males. Females,
| “x
Age Groups. L g II. IIL: Ive  § II. III. I
Approximate Age : Years, Months.] 1, | 25 3,5 4, 1EE O 8 4, ..
|
Length ‘ | Length
in cm, | in cm.
11 1 = TTE i 2= 3 - o s 11
12 ! 18 — o - 11 — e & 12
13 24 1 3 =2 13 o2 — - & 13
14 20 11 2 L 24 9 1 - 14
15 22 18 - o 13 15 1 -— 15
16 9 27 - - 13 29 R - 16
17 6 37 2 K 6 27 s s 17
18 8 63 > o 3 16 2 — 18
19 — ol bl 2 64 3 - 19
20 3 7 11 — 2 59 3 — 20
T g 46 19 2 1 60 19 = 21
Wl 38 | 22 1 5 48 16 1 22
23 + 32 21 1 - 49 16 s 23
24 £ 16 33 4 & 28 38 1 24
25 73 11 40 5 2 922 37 7 25
26 2 5 41 8 — 10 39 3 26
2y £ 1 30 13 e 8 33 9 27
28 =, e 18 21 = 2 27 7 28
29 = - 13 18 - 3 17 15 29
30 ol 30 e 14 - & 12 22 30
31 e b 10 15 - et 7 9 31
32 e a5 1 10 — ot 2 13 32
i e 1 4 ~ — po—e 7 33
g ree f s i) 4 2 ¢ & 1 6 34
St oo o w8 A0 B2 1 o v 4 35
BB L b b s R e e | o 1| 36
M | - = = - — | =] - 1 37
8 | —| — | — — — B 2 38
¥ | — | — | — — - | = = 1 39
40 i Pl i v = Ml & A % 40
| — = - T S R 1| 4
Totals ... | 111 | 457 | 276 | 122 | 91 | a2 | 219 | 13
| |
Range of fifty per cent. (em.)| 13-15 | 18-21 | 23-27 | 27-31 | 13-16 | 18-22 | 24-27 | 29-32
Average Length (em.) .. | 14'4 | 195 | 249 |28-8 | 14:6 | 204 |25'3 | 30-4
Amended Average (cm.)... } 149 (200 |2-4 |23 |15-1 |29 |28 |809
Probable Error of Average | 0-13 | 008 | 0-18| 0-17 | 0-15| 009 | 0-12 | 0-21
(cm.) t \




TEXEL TO LEMAN BANKS.

137

TasLE 12.—Principal Age Groups in the region between the Texel and the Leman Banks
in May, 1906. Depth 13-17 fathoms.

Sample Nos. 40-42 combined.

S Males, Females.
Age Groups. IL I ' IV. v IL. IIL. Iv. V. -
Approximate Age: Years, months,| 2, 8, . ' 4, ,. Bk o 8¢ 5,
Leng‘th Length
in cm. in em.
9 5 — — — 4 — e — 9
10 28 —_ — — 14 — — — 10
11 92 — - - 61 — — — 11
12 113 3 — - 79 2 — — 12
13 128 —_— — — 116 1 —_— — 13
14 115 3 — — 118 i — — 14
15 116 13 — — 78 10 —- — 15
16 58 sk — — 58 18 L— — 16
iy H4 30 — — 36 18 1 — 17
18 33 42 1 — 26 18 — — 18
19 18 14 43 — 24 41 — — 19
20 12 60 2 — 14 40 1 1 20
21 10 46 11 - 11 26 3 ~— 21
22 6 51 D 2 d 52 D — 22
23 1 36 11 — 4 32 2 1 23
24 3 31 19 2 2 45 9 - 24
25 — 20 12 4 3 36 12 1 25
26 -— 18 17 2 1 14 14 1 26
27 — 5 21 3 — 14 18 3 27
28 — 3 16 3 — 12 21 3 28
29 — 4 16 4 — ] 17+ 8 29
30 - 2 14 4 — 11 ) 3 30
31 — 2 14 11 — D 15 2 31
32 —— e 10 | — - 9 6 32
33 - — 3 7 - - 9 8 33
34 - — i | 1 - — 5 8 34
35 — — — 4 - — 5 a 35
36 — — — 1 — — 1 6 36
37 - — — il - — — 6 37
38 n — — 2 — - - 3 38
42 — — — — - — — 1 42
|
Totals 792 i 423 174 58 | 654 401 164 66
Range of fifty per cent. (cm.)| 12--15 | 19-23 | 24-29 | 28-33 | 13-16 | 19-24 | 26-31 | 20-35
Average Length (cm.) 1451 71 20-B 26T T304 14-4 102 98+3 124
Amended Average (cm.)... | 14°6 | 213 | 273 |30°9 149 |25 |28-8 |329
Probable Error of Average | 0:06 | 0-10| 0-17 | 0:33 007 | 0-06| 018 | 0-33
(em.). ;

15360
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TasLe 13.—Principal Age Groups between Scheveningen and Southern Deep Water in
May, 1906. Depth 12-23 fathoms.

Sample Nos. 46-48 combined.

e Males, Females,

Age Groups. II. | IIL. Iv. V. 1L 111 1v. V. —

Approximate Age : Years, months,| 2. 3, : By g 2, 3, 4, By o

|
Length ‘ Length
in cIm. in CIm.

9 —_ — — — ik — — — 9
10 3 — — — 1 e = e =10
11 8 — —_— - o - — — 11
12 18 — - — 11 — - — 12
13 36 — — — 18 1 — — 13
14 42 — - — 23 2 —_ — 14
15 53 1 - - 28 1 —_ — 15
16 41 9 — — 22 4 — — 16
5 1) 4% 9 — — 25 9 - -— 17
s 18 42 21 —_ — 33 13 — — 18
19 35 24 — — 22 17 — — 19
20 20 25 3 — 19 28 — — 20
21 9 3l — - 20 25 —_ — 21
22 b 29 4 St R 25 1 —_ 22
23 — 20 L - 4 4 22 3 1 23
24 — 19 8 T 3 i 20 3 — 24
26 — 16 10 1 | 2 14 1 1§ 25
26 - 8 12 2 — 17 1 1 26
Py —— 6 11 2 - 7 3 — 27
28 — 4 8 | — 8 3 2 28
29 —_ 1 3 6 —_ 3 6 2 29
30 — 2 6 9 —_ 1 4 6 30
31 - — 3 8 —- 1 9 5 31
32 — — 10 6 —_ 2 6 1 32
33 — —_— 4 4 — [ 8 5 33
34 —_ — 1 4 — 1 — 6 34
35 —_ — — 3 — —_ — 4 35
36 — — — 2 — ;) — 2 36
i 37 — — - — — — — — 37
38 — — — —_ - = 1 1 38
39 - — — — — — — 1 39
40 — - — — —_— —_— — — 40
41 —_ — — — — — — —— 41
42 SRR N LT e -1 =]

Totals ... \ 37 | 2% | 8 51 | 257 | 298 66 38

Range of fifty per cent, (cm.)| 14-18 | 19-23 ‘1 25-30 | 28-33 | 15-20 | 20-24 | 26-31 | 30-34

Average Length (em.) ... | 16:0 |21-4 |27-2 1306 |17-2 |22:4 |28'6 |31-9

Amended Average (cm.)... 1 16:56 | 219 i e B Y R e S B L R B B R & O

Pr(obab)le Error of Average | 0-09 | 0-14 ‘ 0:25 | 027 % 014 | 016 | 0-28 | 0-37

GIm. )1 |
| \ ;
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Tasre 14.—Principal Age Groups on the S8outh Dogger and Flamborough Off Grounds
in Winter (October~March).

Samples, Nos. 14-19 and 32-36 combined.

— Males, Females.
Age Groups, 1IL Iv. / Yo YNE IIL | IV V. I VL | VIL
: r |
A;{;Je?;:?jztﬁsg.e! 3, , to 4. 4,,t05.‘r5,,t06. 6,,t07.]3,,t04. 4,,to6. 5,,%6.;6,,t’07.|7,,t08.
Length Length
in cm. in cm.
15  BF IPEMCE O] Biiee T D Rl TUE ] G Sl e T
16 BEEE PRl ronER SR, D T . i r R - NG PN T
17 — E Pere i Sl Sa R e LG LT e
18 e GRVEEE WSl e L GG B T R T
10 HEAL RABEIG TORER G g U T RO i ol ey G T
20 A8 B SRR R a0 GS R UE T E T o
21 5 R AR N el e REEG B TGRSR e
22 PR RRL ) gehlls R0 TAeEn SRR 0 T SO
23 5 i ) foanl s AP o T T 0 e,
24 TR e O il TR TN il R S
25 1 i e P Lo TR g R e S
26 BT N e 7 2 e ok %
|2 8 4 P e ™, AST A Bsos R e g SR
| 28 9 6 1 1 7 2 T VR RS g
29 12 P 1ibe 7 Bbds i e )
30 1 9 Siic noite Ve Sty Do SRR el
81 5 5 1 1 7 5 e -G R N
32 5| 14 ik L ST T e 12U B SR
33 7 }:116 3 a8 il IR T RO oot e B e B8
34 e 5 1 9 | 28 2 b [
35 3 | 20 7 2 g 1: 17 T R
36 =] Caeh it 1e 3 5 | 24 9 o St e
37 -l s 11 2 3 | 30 7 Perdes it I
38 - gilc 11 3 2.}..18 5 i a T
39 S 8 3 4t e 1 e e e
40 e 3 1 5 TR 4 2 | 40
41 1 1 8 0 Il T Sy Bl S AR
42 te 1 el gt ey S 1| 12 i e
43 = he B g 2 7 gepe il e
44 o 1 S 2 7 3 3 |. 44
45 = opB bt | Fola (8 i oo 2 6 2 | 45
46 LS Sa ke RERGS 0 [0 1 6 5 Bl ol
47 VISR SRTEE BRI S i e R 3 3 1| 47
48 b8 g 7% OIEIER  ep-  ( Jnle 5 8 3 | 48
49 PR Wl PN bl R 1 1 3 | 49
50 S B 5l RS v S0 LR R G e 1 1 | 50
51 o o= £ i = | = _— —_ 1 ol
52 e b e | s R R e 2 1| 52
56 P e o S e e e — 1 56
Totals 80 | 132 | 8 | 27 | 118 | 218 | 105 | 55 | o4
Range of fifty per } 26-32 | 32-36 | 34-38 | 36-40 | 26-33 | 34-30 | 3843 | 41-47 | 45-49
cent. (cm.) ...
Avernge Lemgth | 986 | 33:6 | 36:5 | 376 | 209 | 36:1| 405 | 43:6 | 47°0
Amended : 2 ; 2 . . i . 2
I } 29-1| 84-1| 87°0| 381| 304 | 366 | 41-0| 441! 475
B e .|| 0'32| 022| 0:26| 044 0:27| 0-16| 0:30| 0:37 | 048
Average
|

15360 128
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TarLE 15.—Principal Age Groups in the Great West Bay (English Channel) in Winter
(November and February). Depth 3-7 and 17-30 fathoms.

Samples, Nos. 27, 28 and 53-56 combined.

=i Males. : Females.
Age Groups. I s S 3 IV. L 1. IIL. IV. L
|
Approximate Age : Years, months. | 1,,t0 2, |2, , to 3. l 3,,t04.}4,,t05.|1,,502.|2,,t03.(3,,t04.]4,,t05.
Length Length
in em, in cmy
12 1 - — - - 5 = - 12
13 3 — - - 2 - S -r 13
14 3 - — — 6 — - — 14
15 1] — — — 12 — — —_ 15
16 11 - — e 11 — —_ — 16
17 7 2 — o 6 — — — 17
18 9 - —_— - 3 S ey . e 18
19 8 3 — — 6 o pee s 19
20 8 10 — — 6 9 = P 20
21 12 8 — — 7 4 -— b 21
22 11 7 2 — 12 3 e iy 22
23 14 10 3 — -+ 3 1 s 23
24 8 20 3 1 6 13 3 e 24
25 6 21 2 - 8 23 2 - 25
26 2 45 - — 6 24 4 — 26
27 1 57 3 — 1 38 1 — 27
28 2 50 2 2 2 33 4 1 28
29 == 36 6 1 1 37 d — 29
30 — 21 7 4 — 24 12 1 30
31 — 9 10 2 - 18 14 2 31
32 — 2 12 - — 10 10 6 32
33 — 3 6 5 — 5 7 3 33
34 — 2 6 2 - 4 11 6 34
35 — 1 3 6 — 2 2 6 36
36 - — 3 2 _ — 4 2 36
37 —_ —_ 1 i — 1 2 3 37
38 — — —_ — —_ — 2 —_— 38
39 — — — — — — 1 4 39
40 - — — — — — 2 4 40
41 — o — — — — — 1 41
Totals it s b 307 69 26 99 249 90 39

Range of fifty per cent. (cm.)| 17-23 | 25-28 | 29-33 | 30-35 | 16-23 | 26-29 | 29-33 | 32-37

Average Length (em.) ... |19:8 |[26'6 |[30°5 |32:4 |19-9 |27-8 |31-3 |350

Amended Average (cm.)... | 20-3 | 271 | 31-0 [382'9 |204 |283 |31'8 3565

Probable Error of Av?rage 0:231 011} 0-29] 0:41} 0-28| 0-12] 0'26] 0'35
em,)
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TasLe 16.—Principal Age Groups in Tor Bay and Start Bay in August, 1909.

Depth 3-8 fathoms.

Samples Nos. 57 and 58 combined.

— Males. \L Females,
)
Age Groups. L II. IIL | L I ] III. i IV. V. -
Approximate Age : Years, Months,| 1, 5 L e : PO e l 85 l| 4, . Dya
Length Length
in em. in em.
12 2 - — — — —_ o e 12
1§ ] e | S R e e S Koy
14 12 — o 6 - — — — 14
15 19 — o 19 — — —_ e 15
16 41 — — 31 — — - — 16
17 58 - - Al — e - - 17
18 64 — — 16 — — — — 18
19 10 — - 33 1 — o — 19
20 30 1 — 27 1 — — — 20
21 20 — — 3 5 — — — 21
22 5 - - 6 1 — — — 22
23 5 1 - 8 — - - - 23
24 1 3 i 1 — 1 — - 24
25 — 6 = — oy 1 = =5 25
26 — 3 — 1 2 1 - — 26
2% — 4 - — — 1 — — 27
28 — 4 2 o S5 1 — — 28
29 — 7 1 — 4 1 —_ —_ 29
30 — 4 3 — 5 1 - — 30
31 - 1 5 - 5 2 2 — 31
32 — 2 1 — i 2 1 — 32
33 — 1 i =) — 5 L — 33
34 — — 2 — 1 6 3 — 34
35 — — - — - 2 2 3§ 35
36 — - 1 — —_— 3 — - 36
37 — — — — — 2 1 - 37
38 — — -— — - i 4 3 38
39 — — — — - — i 3 39
40 — — — —— - 1 - — 40
41 — - - — — —_ - 1 41
42 — — — — — — 1 1 42
43 — — - - — 1 — 1 43
s - — — — —— — — - i
45 - — — o — — 1 2 45
46 — - - — — — — - 46
47 — — — — — — 1 - 47
48 — - — — — — —— 1 48
Totals R a7 17 214 31 32 17 13
Range of 50 per cent. (cm.) | 17-19 | 25-29 | 30-32 | 16-19 | 22-30 | 31-35 | 34-38 | 3843
Average Length (cm.) ... | 178 | 274 | 30:8 |17:9 |27-2 | 33:0 6- | 40-8
Amended Average (cm.)... | 18:3 | 279 | 313 | 184 | 277 |[33-5 |374 |41-3
Probab)le Error of Average | 0:08 | 0+31 | 0-45 009 | 051 0:50 | 0-74 | 0-68
fem.),
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V.—THE AVERAGE ANNUAL GrowTH oF PraiceE N LExeTH AxD WEIGHT.

1. Material and Method.
Tables 11-19, and Figs. 6 and 7.

The determination as accurately as possible of the average annual growth of Plaice
in length and weight has a direct bearing on certain practical questions and has, therefore,
been made one of the chief tasks in connection with the present research.

My report of 1907* contained an estimate, which the results of later and fuller
investigations (detailed below) have confirmed, of the average annual growth in length in
the Southern North Sea as a whole, based on the otolith analysis of the material collected
up to the end of 1905. In the following pages will be found a considerable amount of
further material for an estimate of the growth of plaice, not only in the North Sea, but
also in the Western part of the English Channel.

The directions in which progress has been made since the publication of my 1907
report on the subject are indicated in the next four paragraphs.

1.—On the basis of the more abundant material now available we are able to estimate
the average yearly growth of plaice in certain regions with a closer approximation to
accuracy than has hitherto been possible. lispecial efforts have been made to obtain as.
correct an estimate as possible of the average annual growth during the first five years in
the Southern Bight of the North Sea (South of the Dogger), between the English and
Dutch coasts.

2.—In my report of 1907 only the growth in length was dealt with. I am now able-
to give figures for an approximate estimate of the average annual growth in weight in the
North Sea, deduced by means of Heincke’s formula from the average lengths of successive
age-groups,

3.—Our further collections from the Western part of the English Channel have-
afforded material for an estimate of the average annual growth in length during the first
five years in this region.

4.—The probable errors of the averages on which the estimates of growth-rate are
based have been calculated. Their effect in determining the degree of accuracy of the
weight estimated is indicated in Fig. 8.

The most important conclusions regarding the average yearly growth of plaice in
different regions, as ascertained by means of the material and methods described in the-
next few pages, are summarised at the end of the section (pp. 148, 149).

In the present section estimates will be adduced of the annual average growth of:
plaice during certain life years in the following three regions :—

A.—The Southern Bight of the North Sea, between the Dutch and English
Coasts, and including the region of the Leman Banks.

B.—The South Dogger region ; including the Flamborough Off Ground.
C.—The Western part of the English Channel (Great West Bay).

Tables 11-16. The materials for our estimate of average yearly growth in the.
Texel-Leman, South Dogger, and West Channel regions respectively, are contained in

these tables.
At the foot of each column appropriated to each age group are recorded :—

1.—The range-in-length of fifty per cent. of the group, as defined- by the two.
“ Quartiles.”

* Wallace 1907, p. 33.
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FiGg. 6.—Otoliths of mature male plaice.—Upper row—Otoliths of plaice from the West Bay
(English Channel) ; Lower row—Otoliths of plaice taken in the Southern Deep Water of the North
Sea, near the Gabbard Light Vessel.

F16G. 7.—0Otoliths of mature female plaice.—Upper row—Otoliths of plaice from West Bay (English
Channel) ; Lower vrow—Otoliths of plaice taken in the region of the Leman Banks (North Sea).
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2.—The average length as calculated from the original measurements in centimetres
and amended by the addition of 0°5 cm. This addition to the calculated average is
necessary owing to the method of measuring the fishes according to which fractions of a
centimetre are neglected, so that, for instance, a fish measuring 209 cm. is regarded as
20 em. It follows that an average based on measurements grouped in this way must be
05 em. too low : hence the necessary addition.

3.—The probable error of the average as calculated by means of the formula
+ 06745 \/in in which « = the standard deviation and n = the number of fishes in the
age group.

As will be seen from a reference to Tables 11-16, the ¢ probable errors” of the
averages are very small in the cases of well-represented age groups, and are never too
high to invalidate the approximate estimates of yearly growth required for our present
purpose, or the general inferences drawn from them, and stated at the end of this section.

The validity of separate estimates of the average annual growth for the Southern
Bight, South of Dogger region, and Great West Bay respectively, based on the average
lengths of successive age-groups in our separate collections from these three regions,
depends on the extent to which the stock of plaice (of the ages involved in each separate
estimate) is confined to each region. How far the stock of plaice in each of the regions
A, B, and C is independent of that in the other two regions cannot be precisely stated at

- present ; but the results of marking experiments® prove that there is a certain amount of
interchange between the plaice population of the first two regions, A and B.

Pending further information from the marking expériments we shall assume that the
main mass of plaice up to five years of age found in the Southern Bight (including the
Leman region) is bred in and mainly confined its cycle of movements to this region ; and
that this is the case also with the plaice in the West Channel region,§ the oftoliths of which
may be generally easily distinguished from those of North Sea plaice by the relalively great
breadth of the first one or two rings white (outside the nucleus), indicating relatively rapid
growth during the earlier years in this region.

Figs. 6 & 7 clearly show the relatively great breadth of the first or first and second
white rings in the otoliths of plaice from West Bay as compared with the breadth of the
corresponding rings in otoliths of plaice from the Southern North Sea. For these
excellent photographs I am indebted to Mr. H. H. Goodchild, of the Lowestoft Laboratory.
The otoliths were not selected in any way, but taken at random from our collections.

With regard to plaice of four to seven years of age in the South Dogger region it will
be noticed (see Table 14) that I have combined samples from the Flamborough Off
Ground with samples from the South part of the Dogger to form one large collection.
This combination appears justified by the following considerations :—

(1.) The average length of plaice of a given age is approximately the same on the
Flamborough Off Ground as on the South part of the Dogger (see Tables 8 and 9).

(2.) The results of English marking and trasplantation experiments show that
mature plaice emigrate from the South part of the Dogger to the Flamborough Off Ground
in winter. (I refer particularly to the results of the 1906-08 experiments, not yet
published. )

(3.) Garstang} has shown that there are complementary seasonal changes on the two
grounds as regards the density-distribution of the larger fishes, pointing to a spawning
migration from the South Dogger to the Flamborough Off Ground in winter.

We know, however, from the results of English marking experiments that certain
numbers of plaice (especially males) emigrate from the Flamborough Off Ground to the

Southern Bight in winter and, conversely, cases of migration from the latter to the former
region have been noted.

* 1 refer especially to the results of the more recent Knglish marking and transplantation
-experiments of 1906-08, reports on which are (at the time of writing this) in course of preparation.

t At the time of writing I am aware of only two instances on record of English marked plaice
migrating into this region from the North Sea; one liberated on the Flamborough Off Ground, the
other on the Leman Ground. I owe this information to my colleague, Mr. G. T. Atkinson.

1 Garstang, 1909, p. 87, &e.
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We cannot, therefore, at present state to what extent the plaice of four to seven
years of age found in the South Dogger region belong to a separate stock from that in
the Southern Bight ; neither can we definitely assert that the main mass of plaice which
arrive on the South part of the Dogger when four years old perform the whole, or at
least the bulk of their growth during the next three years in this region, as the
requirements of a separate estimate of growth-rate for this region would imply. All

" that can be claimed as highly probable is that the effect of growth actually performed on
the Dogger is mainly instrumental in determining the relatively high values of the
average lengths of plaice of four to seven years of age in this region and that
subsequently the estimates based on these data and the curves derived therefrom (Fig. 8)
are mainly the expression of growth on the Dogger itself.

Southern Bight—Especial efforts have been made to obtain sufficiently correct
estimates of the average annual growth of plaice during theé first five years of their lives
in this region as a whole. As shown by marking experiments and other data, the
Southern Bight of the North Sea derives its chief supplies of plaice from the adjacent
Dutch coast®; and there is a gradual movement offshore with increase in size,
independently of age, so that the average length of plaice of a given age becomes greater
and greater as the distance from the coast of Holland increases.f From this follows the
necessity of making collections embracing as far as possible the entire range of distribution
of each age group, by trawling in continuous radial lines from the near neighbourhood of
the shore as far as the central parts of the region.

Four such continuous radial series of hauls have been carried nut for this purposel
across the Southern Bight, viz.,

A.—Across the Northern part; from the * Texel ” to the Leman Banks. This
track coincides with the main axis of summer offshore migration as demonstrated by
Garstang.}

Three continuous series of hauls have been made along this track, viz., in May,

1905 (Sample No. 2) ; in September, 1905 (Sample No. 12), and, finally in May,
1905 (Samples Nos. 40-42).

The results of otolith-analysis of the plaice collected along this track in May, 1905,
and September, 1905, were recorded and discussed in my report of 1907,§ and on the
resulting figures estimates were based of the average annual growth which are confirmed
by the more recent investigations in the same region recorded below.

B.—Across the middle part of the Southern Bight ; from the inner part of the-
Brielle Ground (Off Scheveningen) to the Southern Deep Water in May, 1906 (Sample
Nos. 46-48).

Here we need only consider the collections of September, 1905, and May, 1906, made
along the Texel-Leman track and the collection of May, 1906, between Scheveningen and
the Eastern Deep Water (Tables 12 and 13). From the average lengths of the principal
age-groups in these three collections from the Southern Bight we shall obtain our new
estimates of the average annual growth in this region.

Unfortunately we are unable to determine from the otolith-analysis of these
collections, the average growth for each of the first three years separately, because the
I. Group in September, 1905, and both the I. Group and ﬁ Group in May, 1906, are
inadequately represented in these collections, owing to the fact that a large proportion of”
these groups (the main mass in the case of the I. Group) remains in shallower water,
further inshore than the Eastern extremities of the lines trawled over in making these
collections. Accordingly we are obliged to start with the average length of the II. Group
in September and that of the ITl. Group in May, and to take the mean of these two
values as representing the average length at the end of the third year (i.e., when just
three years of age). This quantity divided by three, gives us the average annual growth
during the first three years.

* See Section III.

t Wallace, 1907, p. 22, &c., and Fig. 7.

1 Garstang, see especially, 1909, p. 94. and charts, Plates V. and VI.
§ Wallace, 1907, pp. 24, 25, 31, 32. Figs. 8-11 and 13.
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TaBLE 17.—Average Length of Principal Age Groups of Praice trawled between the
Texel and the Leman Banks and between Scheveningen and the Southern Deep

Water respectively.

Males. Females,
Age Groups. Scheveningen Scheveningen
Texel to Leman. Sou:‘l)lern Texel to Leman. g outt(})mm
Deep Water, Deep Water.
I1. Group.—September, 1905 ... 20+0 } 20- 68 = 20-9 217 =
II1. Group.—May, 1906 2 e 2159 225 22-7
III. Group.—September, 1905 ... 254 }26'%‘ - 258 97,90 —
IV. Group.—May, 1906 202 ' i) 28:8 29-1
IV. Groap.—September, 1905 ... | £29:3 3015 — 30-9 31-9° -
V. Group.—May, 1906;... il 309 } S5l 32'9} 32-4
|

3 = Average length when 3 years old = mean of II. Group (September) and III. Group (May).
4 I =1V

4
” ” ” ” I I' ” " " ”

e i o LY ory + N 3

It

”

Inference from Table 17.—Comparing age group with age group in our collections
of May, 1906, from the Texel-Leman and Scheveningen Deep Water regions respectively,
we see that the average lengths of plaice of the same age do not differ significantly
(0-2-0'6 cm.) in the two collections. The somewhat higher values (except in the case of
the V. Group, females) for Scheveningen-Deep Water are probably to be explained by the
circumstance that only about one-third of the total number of plaice caught in the most
inshore haul (Sample No. 46') of the series is included (together with «ll the plaice
caught in the other hauls) in the collection ; whereas the Texel-Leman collection includes
all the plaice caught on the most inshore station (Sample No. 42%) as well as as on the
other stations of the line. The Texel-Leman averages are, therefore, likely to be
more accurate, the Scheveningen-Deep Water averages being slightly too high, owing to
the fact that they are based on samples containing an insufficient proportion of the smaller
inshore representatives of each age group. Zhe small differences between the two series
of averages are, however of trifling account for our present purpose.

The close approzimation in value of the average lengths of the same age groups in the
Northern and Middle sections respectively of the Southern Bight, as determined by means of
the material and methods just described, may be said to establish on a satisfactory basis
our estimates of the average yearly growth in this region as a whole.

2. Method of Estimating Average Annual Growth in Weight.

If we are given the length of a plaice in centimetres (1) we can find its weight in
grammes (g) by means of the formula
3

ST100-,
The ratio K, called by Heincke* * the Length-Weight Coefficient,” varies from about

08 —1'2 cm., according to the * condition” of the fish. The value of K., therefore varies
according to season and place of capture, and also with size (if not with sex).

K.

From abundant records of the average weight (in grammes) of plaice of different
centimetre lengths, recently published by the English Board of Agriculture and Fisheries}
and by the Dutch Marine Station at Helder] respectively, the value of K. has been
calculated§ for different months for various large regions (based on depth contours) into
which the North Sea has been divided for statistical purposes. The values of K. thus
obtained are of great value for (among other things) the purpose of converting statistics
of length into statistics of weight, and have been made use of in connection with the present

#* Heincke and Henking, 1907, p. 27,

t Masterman, W., 1908 and 1909, Cd. 4227 and Cd. 4738. Tables (for full reference, see p. 152).

1 Redeke, 1909. Verhandelungen,u.h. Ryksinstituut, v.h. onderzoek der Zee, 2nd. Deel, Nos. 4-5.
Anhang. Tabellen I-IV. “Messungen und Waegungen von Kleinen Marktschollen aus der Nordsee
gelandet in Ijmuiden und Helder, 1904-06.

§ By Mr. J. Potter, of the Lowestoft Laboratory.
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research to obtain estimates of the average weights of different age groups in the North
Sea from the length data given in Tables 11-16.

In using the formula g = x K, for the conversion of the average length of an

13
100
age group into the average weight of the same, it is necessary to take account of
the difference (pointed out by Heincke) between the average of the cubes of the
individual lengths (a) and the cube of the average length (b). In the case of a varying
series such as an age group, these two quantities are not identical, but a is some-
a
b
being smaller for the older than for the younger age groups, as shown in the following
table :—

what larger than 4 ; the ratio —— ranging from 1'02—1-13, according to our calculations,

Varuves of the Ratio % for different age groups calculated for the data recorded in
Tables 11-14,
: Age Groups,
Region, Pe{-::g.uf Sex.
11, ’ L | IV. I Y. |ovH
i ; | : .
\ ol 1 ;
South Dogger-Flamborough Off October-March | {% 2 Sl %8‘; }8; | igz 18%
(M. |1-11 1-08 105 | 1-04 | —
L R T e SV Bl May, 1906 {ﬂ 133 108 i 1_03 el v
: M. |10 R
Texel-Leman ... ... | September, 1905 ‘{F. 1:06  1-05 ‘ 1-04 |‘ i e
| | |

a = average of cubes of individual lengths,
b = cube of average length.

The values of the ratio ? used by Heincke as a general factor in converting the average
Y g 2 g

b
lengths of his age groups into their average weights was 1'1 (see Heincke, 1907, p. 28),
Lm®; a
Gm = 100 K b

This is Heincke’s formula® by means of which the average weight of an age group in
grammes (Gm) may be calculated, provided we are given the average length in centimetres
a

Im) and the appropriate values of the ratios K and b

We may illustrate the method of calculation generalised in the above formula by two
concrete examples, showing how we have obtained our estimates of the average weights in
different age groups in two regions of the North Sea from the length-data recorded in
Tables 11, 12 and 14,

First Ezample.—To determine the average weight of five year old female plaice in
a

the South Dogger region, In this case the values of the three factors Lm, K, andb

required by the formula are as follows :—

(1.) Lm. The average length of the IV. Group (females) in winter (practically
five years of age) in our collection from this region (Table 14) is
366 cm,

* Heincke and Henking, 1907, p. 28.
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(2.) K. The mean value of K for the statistical area B, (the Dogger as a whole)
for the months of October, January and March (the months in which our
samples from this region were obtained) is approximately 1'1. This is
obviously the most appropriate value of K to use as our factor in this
case.

(8.) % The value of this ratio for the IV. Group (females) in our South

Dogger collection is 1-03.

The range of probable error of the average length of the IV. Group (females) in our
South Dogger collection (Table 14), is approximately 36:4-36'8 cm. The weights
corresponding to these two limiting values were calenlated in the same way as the average
weight (see below).

Giving to the factors Lm, K, and ¢ their appropriate values and combining them

according to the formula, we obtain the following scheme for calculation :—

(368 . T
100 * 1'1 x 1'03 = 564'6 gr. = upper limit of probable error.
ap.0\3

(Ol%gz" x 1'1 x 1'03 = 5555 gr. = average weight.

(36:4)° G
1o~ x 'l x 1'03 = 5464 gr. = lower limit of probable error.

Result.—The above calculation give us 555 grammes as the approximate average
weight of five-year-old female plaice in the South Dogger region and 546-565 grammes
as the range of probable error of the average.

Second Ezample—To determine the average weight of four-year-old male plaice in
the Texel-Leman region (se¢ Tables 11 and 12).

In this case the separate calculations necessary to obtain appropriate values for the
individual factors Lm, K, and % are as under :—

(1.) Lm. The average length of the III. Group (males) in the September
collection is 25°4 cm,; that of the IV. Group in the May collection
is 27°2 em. The mean of these two values is 26'3 cm. This gives
approximately the average length at the end of the fourth year; which
is the value of Lim required.

(2.) K. The average length of the length-weight coefficient for the statistical
area By (which includes the Texel-Leman region) is about 0-95 for May,
and 1'11 for September. The mean of these two figures, viz., 1-03, is
evidently the most appropriate value of K for our present purpose.

(3.) %. The value of this ratio for the III. Group (males) in the September

collection is 1'04, that for the IV, Group in the May collection, 1:05, that
is to say they are practically identical.

The range of probable error of the average length of the ITL. Group (males) in the
September collection (viz., 254 c¢m.) is approximately 25:3-25'5 ecm. The range of
probable error of the average length of the IV. Group in the May collection (viz.,
27'2 em.) is about 27'0-27°4 cm. The mean range of probable error of the average
length of four-year-old males is therefore about 26:1-26'5 em. - The foregoing calculations
are combined in the following scheme : —

(26:5)* &

Joo~ % 103 x 104 = 1993 gr. = upper limit of probable error.
26:3)®

(— 170*0—)( x 1'03 x 1°04 = 194*9 gr. = average weight,

(26:1)? :

Top ~ % 103 x 104 = 1905 gr. = lower limit of probable error.

15360 Uz
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TasLE 18.—Average Length and approximate Weight of Praice of Different Ages
in the Texel~Leman region, South Dogger region, and Great West Bay (length
only) respectively.

The averages are printed in thick type. The two figures in ordinary type
above and below each average show the range of Probable Error of the average.

]
i Males. Females.
b |
i | South Dogger and Great South Dogger and Greal
Age. | TexeltoLeman. | ‘mooo i) OF. |Wost Bay.| TexeltoLeman. | moijorcugh OF. |West Bay.
R e e e P e | AR 3 R T —Ea i e
Average | Average ‘ Average | Average | Average | Average | Average | Average | Average | Average
Length, | Weight. | Length, | Weight. | Length. § Length. | Weight. | Length. | Weight. | Length.
cm, gr. i o, 2r, cm. cm, gr, em. | gr. cm.
20-7 98 — —_ 262 218 114 - - 28-4
3 % 206 96 — — 71 2 kel 113 —- - 28-3
20-5 95 — — 27-0 21-6 111 — - 28-2
§ 26°5 199 29-4 296 | ol 225 30-7 340 a1
4 263 195 20-1 | 287 310 273 220 304 331 318
? 26-1 180 26-8 @8 307 el 215 301 321 313
30-4 298 34-3 | 462 423 32-2 358 36-8 565 358
8] % 301 289 341 454 329 31-9 348 36-6 555 355
29-8 281 33:9 446 325 ol-6 338 364 546 35-2
— — o193 588 — — — 41-3 806 —
6 % - o 37-0 | 574 — —_ - 41-0 788 -
- uE 36:7 | 560 — — — 40+7 771 —
— — 385 640 — — — | 44-5 998 —
7 { - — 381 620 - — — 441 972 -
— —_ Dl 601 — —- — 437 945 —
! { |

o
=
=
@
@

Tasie 19.—Average Annual Increase in Length (cm.) and Weight (gr.) in
Regions, viz., Texel-Leman, South Dogger, and Great West Bay.

Males. Females,
5 Dogger - 8=l G;;t_ ¥ = Dogger- re;th
Texel-Leman. Texel-Leman.
Gl ol Pesdod, j‘l&mbomugli}fi ‘West Bay. Flamborough Off, ‘V_Fe_.‘at_ Ba.y
Length ' Weight | Length | Weight | Length ] Length | Weight | Length | Weight | Length
Increase. | Increase, | Increase. | Increase.| Increase. | Increase, i Increase, | Increase. Increase.| Increase.
cm. or. om. ar, cm. . o e cm. | gr. cm.
: l | : ;
First Three Years | 206 96 —_ | - 211 i1 i 113 -— — 283
M*=6"HM*= 32 | M*=9-0M*=7-2|M*= 238 M*=94
Fourth Year ... 57 99 L e 39 56 107 e = 35
Fiftha i, AE 3-8 94 50 167 19 46 128 62 224 3
T SN B felng |~ B - ot | on K
Seventh ,, .| = e 11 16 — — — 31 184 =
|

M* == Mean Annual Increment for first three years,

Result.—The above calculations give us 195 grammes as the approximate average
weight of four-year-old male plaice in the Texel-Leman region and 190-199 grammes as
the approximate range of probable error of the average.

§ 3. Chief Inferences from Tables 18 and 19 and Fig. 8.

1.—In the Southern North Sea, according to these investigations, u plaice normally
adds as much to its weight in the fourth year of its life as it does in the three previous
years taken together.

2.—The greatest absolute average increase in weight apparently occurs in the fifth
and sixth years of life.

3.—The results of otolith-analysis of samples taken in the South Dogger region
indicate a marked diminution in the yearly average weight-increment after the fifth year
in the case of the males, whereas in that of females there is apparently no diminution in
the sixth and little if any in the seventh year.: ; '

4—In the Southern Bight of the North Sea the average length of three-year-old
plaice is about 21 cm. for males and 22 cm. for females, /,e., about 8% inches for the two
sexes combined. :




WarLLace— AGe Anp GrowtTH RATE ofF PLAiCE
7o e page 778

GRAMMES
looo T T 1 ¥

/L
g

200} e s . . R e —} S iy

|
| |
8601 ——— ,,.,.,7:, i i SR A { = ' ey
|
|
\
|
\
TG i e

600

T

300} ———

2001t~

100

|

1 I ]
YEARS 3 4 - & 7

o

Fra. 8. Showing approximate Average Annual Growth n Weght of Plaice mn the North Sea.
Upper pair of curves refer to the South Dogger region.
Llower »  » » » » +  Jexe/-leman region
Continvous Line = Males, Broken line = Females.
(rosses X indicate range of Probable Frror of the Averages. (See Table 18.)

WESE W TL 488 10.:2. 40,
wellar kGraham L'* Lithe London







APPENDIX. 149

In the Great West Bay the average length of plaice of the same age is about 27 em.
for males and 28 cm. for females, i.c., about 104 inches for both sexes,

These results give an average annual increment during the first three years of about
7 cm. in the Southern Bight of the North Sea, and 9-9°5 cm. in the Western part of the
Channel.

In the fourth year the absolute average increase in length is apparently about 55 em.
in the Southern Bight and about 3'5-4 cm. in the Great West Bay.

In the fifth year the absolute average increase in length, according to our results, is
about 4 em. (males) and 4'5 em. (females) in the Southern Bight and about 2 em. (males)
and 3'5 cm. (females) in the Great West Bay.

These results indicate that while plaice grow considerably more rapidly in the Great
West Bay than in the Southern Bight of the North Sea during the first three years of
their lives, they grow less rapidly after that period, the earlier retardation of growth
counteracting the effect of more rapid initial growth.

APPENDIX.

Comparison with Heincke’s Estimates of the Yearly Growth of Plaice
in the German DBight.

From an otolith-analysis of samples of plaice collected in the German Bight, off the
islands of Heligoland, Borkum, Juist, and Sylt, Heincke* obtained the following values}
for the average lengths of fishes of the ages of three fo five years respectively : —

..... ‘ Three-Years Old, { Four-Years O1d. | Five-Years Old,
a | ' 1
cm. ' cm, cm. i
Males ... 19:6 235 26-2
Females 20+2 ! 250 | 272
| i :

The corresponding averages obtained as a result of my otolith-analysis of collecticns
made by trawling continuously in a line extending from the near neighbourhood of the
Dutch Coast ( the Texel ””) to that of the Leman Banks (see Table 17) are as under :—

— i Three-Years Old, ‘ Four-Years OId. Five-Years OId.
|
cm. cm, cm.
Males ... 206 26-3 30-1
Females 21:9 273 319

: 2

A4
Comparing the two series of figures we see that the average lengths of plaice in
Heincke's samples from the German Bight are smaller than ours for the Texel-Leman
region (and Southern Bight generally); the difference between his and my values
amounting to as much as 4-5 cm. in the case of the fifth year.

It will be interesting now to compare the average annual increments in length and
weight based on the two series of averages.

The following figures represent the average yearly growth-increments in the German
Bight, according to Heincke,

_ ' First Three Years (mean),

Fourth Year. j Fifth Year,
|
| } | < -J‘ PIE:
cm. 4R g cm, gr. em, gr.
Maleg o * oo .. .| 66 | 35| 38 | 5 30 58
e TR e R e 2-8 60
f

* Heincke and Henking— Uber Schollen und Schollenfischerei in der sudostlichen Nordsee
1907, pp. 18-30, Tables II.-VIII.

T These are the means of the averages for three different collections, viz., (1) Heligoland :
September to November ; (2) Sylt, Borkum u. Juist : March ; (3) Sylt : May,
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According to my calculations based on the Texel-Leman material the average yearly
growth-increments are as follows :-—

— First Three Years (mean). | Fourth Year, . Fifth Year.
| | | -
cm. gr. em. | er, em. ar.
Males 69 32 bl | 99 3-8 94
Females ... 72 38 ‘ Seat T 4-6 128

| | |

Comparison between these two series of data might appear to indicate considerably
slower average growth, especially during the fourth and fifth years, in the German Bight
than in the Southern Bight. The two series of values are not, however, strictly comparable,
as may be gathered from what has been said above regarding the necessity of allowing
for the selective migration according to size of fishes of a given age by extending the
area of collection to considerable distance from land in the direction of migration, thereby
obtaining as far as possible a representative sample of each age group as a whole, in
which the length-frequencies occur in approximately their true proportions. It seems
reasonable, therefore, to suspect that Heincke’s values for the average lengths of plaice of
three to five years of age, as determined by the analysis of izolated samples obtained not
far from the German Coast, involve an insufficient proportion of the largest fishes of
each age group and consequently lead to an under-estimate of the true average yearly
growth in the German Bight as a whole.

VI.—Tue Prorortioxy or THE SEXES AT DIFFERENT AGES IN THE NORTH SEA AND
Excrisa CHANNEL.

Tables 20 and 21. Figs. 9 and 10.

In my 1907 report* I gave some data to show the proportion of the sexes in
successive years of life in a collection of plaice from the North Sea, consisting of all
fishes of which the sex and age had been recorded (by us) up to the end of 1905. To
the numbers given in Table 6 of that report have been added the new records of age and
sex for plaice taken in the North Sea since 1905 ; and the result is Table 20 below.
Table 21 contains all the age-and-sex determinations for plaice collected in the Western
part of the English Channel during the whole period 1904-09.

In both these collections, viz., from the North Sea and from the Western part of the
English Channel respectively, we find a small majority of males in the earlier years
gradually giving place to a rapidly increasing preponderance of females in the later years ;
but the age at which the change in the proportions of the sexes occurs is about two years
earlier in the_collection from the Channel than in that from the North Sea.

This is shown in Figs. 9 and 10 by 2, the foot of the perpendicular from the point y
where the curves of male and female percentage cross one another. This is the age at
which the proportion of the sexes are equal.

Now in the Western part of the English Channel, as was shown in my 1909 report,
the majority of males first become mature when they are three years old (II. Group in
winter), whereas in the more central parts of the North Sea (including the Leman
region) the average age of males at first maturity is five years (IV. Group in winter).

TaBLE 20.—Numbers and Percentages of Males and Females at different Ages in
collection from the North Sea.

| |
Age Groups L I ;4 gt e i i IV, ’ V. YL iVIL, VIIL +
Total,

Year'of Life = - 3. 4, 5. 6. T 8. 9, +

Males { Number | 357 | 3,074 | 2,635 | 1,393 | 3% 86 29 20 | 7,988
2 ) Poroent. | . 68 56 55 51 | 50 42 27 18 -

Females { Number | 207 | 2429 | 2,142 | 1,333 | 388 | 120 78 | 135 6,832
1 Per cent. | 87 44 45 49 | 50 58 %3 87 a

* Wallace, 1907, p. 34, Table 6.
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TarLe 21.—Numbers and Percentages of Males and Females at different Ages in
collection from the West Bay (English Channel),

Age Group ... : i I 1v. Ly VI +
Total.
Year of Life ... 2, 3. 4, B, 6, 7.4
Hales Number 414 344 87 35 7 2 889
; *** | Per cent, 5; 55 42 38 23 10 8_-1.
{ Number 31 280 122 56 23 20 1
Females ... .. { Per cent.| 43 45 58 62 77 90 s

The connection between the advent of maturity and the decline in male preponderance
would appear to be as follows :—1In each region, males are more numerous than females up
to the age at which the majority of males become mature for the first time, after which, or soon
after which, females begin to preponderate, the number of males diminishing somewhat
rapidly.

The reason for the rapid decline in the relative number of males after, or soon after,
the average age at first maturity, as shown by the wide angle of divergence of the pairs of
curves in Figs. 9 and 10 to the right of the crossing point, might be somewhat obscure, if
only “ natural ” causes were at work. We know, however, that in the breeding season
the catch of ripe males by trawlers greatly exceeds that of females on the spawning
grounds, and it is possible, as Hefford* suggests, that this factor may be the cause of the
rapid decline in the proportionate numbers of this sex after maturity is reached.

It is interesting to compare with Table 20 the German resultsf based on the
determination of age and sex in 7,564 plaice from the South-Eastern part of the North Sea
(neighbourhood of the Frisian Islands). These show a cessation of male preponderance
as early as the fifth year (IV. Group) which accords well with Maier’s] observation that
the average age of males at first maturity in this region is four years (ILL. Group in
winter), 7.e., about a year earlier than in the central and Northern parts of the North Sea.
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TasLe I.—Length Measurements of FEMALE Praick of the I. Group (second year of life) in samples collected during the period 1906--09.

g N.B.—New Age Groups are taken to start from the beginning of April.
Zd Centimetres.
-E. Name of Fishing Ground. Date. g‘:ﬁ’:}; &
{g 4,5, 6 | 7. | 8 |9 10.[11.]12.|18.14. 15.| 16,/ 17.|18.| 19.| 20.| 21.| 22.| 23.| 24.| 25.| 26.| 27.] 28.] 29. g
29 | The Wash vi/06 — | 1/32/378 348 (133 26| 8| 6 2|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|084
31 | Bridlington Bay 10/ix/06 | 536 |—|—| —| —| —|—|—|—| 2| 2|—|—=|—|—|—|—|—|—|—|—|—|—|—|—~|—|—| 4
31 4 * 10ixj06 | 5-5% |—|—| —| —| —|—|—|—| |—|—|—|—|—|—=|—|—|—|—|—|—]—|—]|—|—|—] 1
39¢| Leman Ground ... 14/iiif06 | 16-16% |—|—| — | — | — |—|—|—|—|—|—|—| 1|—| 1| 1|—|—|—|—|—|—|—|—|—|—]| 3
395 9 ” 15’111]06 151G | =] == e P bt e fa e e o T | e s e e ¢
B s T e Tk JEHII08 " | ThAR {o-| i e b s fremfesl L g gt A bl ftbe o g Lo DL DD L ] L Tl
397 Along East side of Swarte Bank 16fiiif06 | 14-17 |—|—| — | —| — |—|—|—|—|—=|—]|—]|—! 1|—|—| 1|—|—|—| 1|—|—|—}—]—| 3
42| Off Haak’s Light Vessgel 13{v/06 13-15% |—|—| — | — | — |—| 1|—| 3| 1|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| 5
42 % 5 13/vj06 | 12-13 |—|—| —| —| 1| 2| 6] 7| 6| 2|—|—|—|—|—|—|—|—|—|—=|—|—|—|= |—|—| 24
43 | Leman Ground ... 9-12[vij08 | 15-18 |—|—| — | —| — |—|—| 1l|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—]| 1
45*| Eastern Deep Water 7fiijoe | 19-20 |—|—| —| —| — | —|—|—|—|—=|—|—|—=|—] 1|—|—|—|—|—|—|—|—|—=|—]—] 1
46! | Brielle Ground ... 18[v[06 |12-14} |—|—| —| —| —|—| 1|—| 1|—| 1|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—] 3
46? | Between Brielle Ground and Eastern Deep Water 18/v[06 | 145-15 |—|—| — | — | — |—|—| 1| 1| 1|—| 3|—|—|—|—|—|—|—|—|—|—|—|—=|—|—! 6
50 | Schouwen Ground ... 2[xiif07 | 15-17 |—|—| — | —| — |—|—|—|—|—|—|—|—|—|—]| 2| 1| 1|—|—|—|—|—|—|—|—| 4
51 | Gabbard Deep Water ... 15/i/08 23-25 |—|—| —| —| — |—]—|—=t—|—]—[—| 1} 4} 3{ 2! 2] 1|—|—|—{~|—|—]—|—1 13
52 | Schouwen Ground ... 29/iv[08 | 15-17 |—|—| —| — | — |—|—|—|—| 2|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—| 2
53! | Great West Bay : * Spion Kop ” Ground 12[iij06 | 26-28 | —|—| — | —| — |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—]| 1|—|—]| 1] 1|—| 3
93* = 5 » Beer Head—Berry Head 27/iif06 | 2029 |—|—| — | —| — |—|—|—|—=|=—|—=|—=|—|—|—=|—|—|—=|—|—|—| 1|—|—|—|—] 1
LEY 35 5 ,» Ingide “ Eastern Scruff ” 28fiijo7 | 21-30 |—|—| —| —| —|—|—|—|—|—|—|—|—|—|—|—|—=}—! 1|—|—|—|—|—[—] 1| 2
a4 ” ” » ” ” ” 1Iiii|r07 21-30 |—|—| — | —| — |—|—|—|~=|—|—|—|—|—|—=|—|—|—|—|—|—|—| 1|=|—|—| 1
4 R RN ST 5 ie " 1/iif07 | 26-30 |—|—| — | — | — |—|—|—=|—|—|—|—=|—=|—|—=|—|—|—|—|—|—]| 1|—|—|—|—| 1
A RN S » ” . 14iif07 | 19-26 |—|—| — | — | — |—|—|—|—|[—=|—=|—=|—|—|—|—|—| }|—|—]| 1|—| 1|—|—|—]| 3
5ht o 5 »  Teignmouth Bay ... 27/xi[07 3 | —=l—| —| —| —|—=|=|—=[—] 21 3] 5! 3| 31 1|—|—| 1|—|—|—|—|—|—|—[—]| 18
L T R GO T - sy, 27[xif07 | 4-4f |—|—| —| —| —|—|—|—|—|—| 3| 6] 6|—| 1| 1|—|—| 1|—| 1|—|—|—|—|—]| 19
Ot it oy i A 3 .| 28/xif/07 | 36 |—|—| —| —| —|—|—|—|—|—|—|—]| L|—| 1| 2| 3| 4| 7| 1| 1| 5| 2|—| 1|—| 28
96 e e + 4 . |R7-28/xi[08 | 3 —|=| = | —=| = |—|—=|—|—|—|—|—|—]| 1|—| 1| 1|—| 3| 3| 2|—| 2|—|—|—| 13
Bt e sl or Bay | 6fviiif09 | -7 |—|—| —| —| —|—|—|—|—[—| 2112{18 13{11|14| 8] 3| 1| 1|—|—|—|—|—|—]| 83
A g S i 6/viiif09 | 6-7 |—|—|—|—| —|—|—|—|—|—|—] 1| 4| 2| 6] 5|—| 1| 2| J|—|—|—|—|—|—]| 22
bR P 7 6[viii/09 | 3-5 |—|—|—|—| —|—|—|—|—|—|—|—] 2| 1| 6|—| 3| 1|—| 1|—|—| 1|—|—|—]| 15
BT e e 5 7[viiif09 | 57 |—|—| —| —| —|—|—|—|—|—| 4 5| 6]11{15[12|11|—| 2|—|—|—|—|—|—|—] 66
B L S aaTrin, i B T R R R e I PR AN A e 9 e e e g e T OB T L SR, e S
Lo R e 5 9viii/09 | 7-8 |—|—| —|—| —|—|—|—|—|—|—|—]| 1| 5| 5|—| 2|—|—|—|—|—|—|—|—I—| 13
4100 i RS % 9/viii/09 8 |—|—| —|—| —|—|—|—|=|—=|—|—|—| 1| |—|—]| 1|—|—| 1|—|—|—|—|—| 4
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TasLe Ia.—Length Measurements of MALE Praice of the L. Group (second year of life) in Samples collected during the period 1906-09.

N.B.—New Age-groups are taken to start from the beginning of April.

zc: Centimetres,

%. Name of Fishing Ground. Date. ?f?:]; - =
g ' 7. 8.|9. '10. 11.| 12, 18.| 14.| 15.| 16.| 17.| 18.] 19.| 20.| 21.| 22.|28.| 24.| 25.] 23.| 7.|2s. f?;
32%| Flamborough Off 28/iii[06 2430 |[—|—|—|—|—|—| 1|—=|—|—|—|— —-I— 06, R, (BB | et 0 flmn it st | |
39| East of South end of Well Bank . 141111,105 18421 |—|—|—|—|—|—=[—=|=|—|—| 1|—=|——|—|—|—|—|—~|——|—] 1
39*| Leman Ground 14/iii/06 16-16} |—|—|—|—|—Il—| 1|—=|—=|=|—|—|—|=|=|—|—|—|—|—|—|—| 1
39° » ” 15/iii/06 15:16° ool andiosfnchiastioastd. 21 -84 - Slgle bt il alolad o bihatont e
39° » ” 5 16/iiij06 14-16 |—|—|—|—|—|—|—|—|—| 1|—| 4| 1|—|—|=|—|—|—|—|—]—]| 6
397| Along E. side of Swart Bank 16/iii[06 VUL T ! (S R | RN (N [P PR T ) IO G R R R e e M A R, | (B | el
40'| Between Broken and Swart Banks 10/+/06 17 SRS N | BT [, PR PN AR R o B L U I W ey (5 LR | e i [T
40°| Leman Ground 11/v/06 0L W) SN S [N RS () N R AP PR R D R B I
42'| Off HaaksnghtVessel 13/v]06 13-15% |—|—|—| 2| 3| 2|—|—|=|—|—|—|—=|—=|—|—|—|—|—|—|—|—| 7
42 13/v]06 18187 1] 1 0138100 4] Bl H ==l sl ==t el S
45'| Eastern Deep Water ... 6/1ii/06 23-24 | —|—|—|—|—|—|—|—| 1| 1|—|—| 2|—|—|—|—|—|—=|—|—|—| 4
45 ” " ki 7/iii/06 18088 | aul liael aliedi Lol ol fol b et = b SR
45°| Between Middle and Winterton Shoals 11/iii[06 2295 |—|—|—|—|—|—|—|—|—|—]| 1| 1|—|—|—=|—|—|—|—|—|—]|—| 2
46'| Brielle Ground 18/v/06 12-14} |—[—{ 1| 1{—| 2|=| t|=|=|—=|=|—|=|—|=|=|—|—~|—|—|—| 5
46| Between Brielle Ground and Eastern Deep Water 18/v/06 143_10 gl i g od il | sl b ol o fl o o ey oo s oo o et ol
47 | South of Brown Ridges 18/v/06 o JRE 0 U5 e (G [ (57 (O JIOR K DN I R S T oy e e e (B
50 | Schouwen Ground . 2/xii[07 ¥ - o e W P S GO | S | S R [ [t o e ) o 0
51 | Gabbard Deep Water.. 15/i/08 ag o8 (| i b b b sl 3 yr{sraelropal - 2l 2 H ==l =l=pa=] oY
52 | Schouwen Ground 4 29/iv/08 T | [ R [T oo S YD T S A | O PO [ S, T 1, [ s P o [ ©
33'| Great West Bay : *“ Spion Kop G—round : 12/ii/06 T W R PR P VI R 0 I R ] e P By Pt R oy i e B
03 ! 5 Between Beer Head and Berry Head 27[ii[06 STy R OO Rl S | L O B i (P (R R a1 B e 1
42 o i Ingide “ Eastern Scruff” . 1/1ii[07 21-30 |—|—|—|—|—|—=|={—=|—|—] 1] 1] 1|{—| 1{—] 2|—]—=]|—|—|—] ©
o4 » ” % 1/iiif07 26-30 |—|—|—|—|—|—|—|—| 1|—|—~|—=|—|—| 1|—|—|—|—|—|—I—] 2
55 = " Teignmouth Bay 21 [xif07 TER USR] S RS TR P R A R i R RS AT R L B B e 6
95? » » » » 27|xi[07 A4) | |f={={—|—{ 8| 1| 8| 2| 3| 2|=|—|—|=|=|=|=|=|=|—| 1&
95 » » ”» 1 28/xi[07 506 | —|—|—|—|—|—|—|—| 1| 1| 1| 2] 4| 4| 4| 4| 3| 4| 3| 2|—| 1| 34
o6 » » 2 " 27-28/xi/08 | 314} |—|—|—|—|—|—|—|—| L|—|—|—| 1| 1| 3] 3| 4| 2| 1|—|—|—]| 16
a7 ”» » Tor Bay ... 6/viii/09 1 —__—h1_9wm%%uuw21h__t_m
o7 » » L e 6/viiij09 gl Jlemjeciiep o f gk SR SR SN I Sil GFIO) 5 6] 42 TR
Ty, 4 ” 6/viii/09 AT AR (N | B LN, 5O, R B O O L N | o | | o % 1 e (e B PR PR
o7 ” » SER AR 7/viii/09 5ol el ot e e b 8 SERI1ALISIIEL 9121 1] 11 Tlee] S taclasl 35
58! ” » Start Bay 9/viii/09 A e S TS i e e O R R B G A R ) R ) R B S 5
58’ L1} L1} ” 9)'viii[09 7-“8 —-———'—1—‘—"1437 5———————-——21
58° ”» ”» » BIVIIIIOQ 8 TN TN S SR AT ST AU ST SR R § N RN Rl (RS R I B[S e B R e e
98¢ »” » » 9/viii/09 8 ————————————21]_—‘1 -] e e M (e (S

et
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Tasie IL—Length Measurements of FEMaLe Pratce of the [L. Group (third year of life) in Samples collected during the period 1906-09.
N.B.—New Age Groups are taken to start from the beginning of April.

tX

Centimetres. P
Name of Fishing Ground. Date. ]é)fen};i;h) - - ‘ - .;g
“ 6|78 |9 |1010 12.I13. 14. 15.‘16. 17.| 18.| 19. | 20. 21.}22. 23,| 24, 25, 23, 27.| 23.| 29, | 30.| 31.| 32.| 33.] 34.| 35.| 36 | 37.| E

The Wash ... vi[06 — |17|56|83|64|79|74|87|94|44|15| 7{11|—| 1|—|—|—|—|—=]—|—=|—|—]|—|—|=|—=|—=|—|—]|—]—|632

Bridlington Bay ... 26[vi)06  |10}-10}| —|—|—|—|—|—|—=|—| 1| 1|—=|=|—|=|=|—=|—=|—=|—=|—=|—|—=|—=|—=|—=|—=|—|— —|—-|—|—| 2
P 2 10/ix[06 56 | —|—|—|—|—]—| 3/—| 3(14|15] T|—]| 2|—|—|—|—|—=|=|—=|—=| —=|—=| =|—]|—|—|— ey
4 o 10/ix/06 -5} |—|—|—|—|—|—|—|—| 3| 4| 1| 5(—=| 2|—|—|—|—|—|—|—|—|—|—|—|—|—|—|— e T
” EE] e nee wes was 11]12[06 6 el L ] 1 1 3 l 6— 2——-—————'——-'——————————————-—-]4

Flamborough Off Ground 22/iii/06 1 e Y e EO A (e L Wl AT O o o T PO SR R ) L B DRI A OO s B e S S . ) R R ) Bl i )

” (1] “ee sue 23[iii106 26 o | i sy il | s | i ) s f e | i | m— i e | i [ e [ | | Sm—m | — — — l-———-————-—— 1
" % 23/iii[06 29 |—|—|—|—|—|—|—|—|—|—=]—[—] 1|—| 1|—|—|—|—|—|—]|—|—|—|—|—=|—]|—]—|—|—|—] 2
» " 28[iiif06 | 24-30 |—|—|—|— | — —|—|—|—|=|—|—=|—=|—=|—|—|—=|—|—=|—|—| l|—|—|—|—|—|—|—|—|—=|—] 1
" " aes es 22/xl06 26 e e Tl Tl T ] T e L g S e Sh, . W Rt o ] e | S l———-——————-——————- 1
Horn Reef Outer Ground 25/ix/06 ST () N B | T B | RO ) (0 ] i O I S ) L |l e BT R ) B o AL RS ) R S ) NS 0 S
" ”» 26/ix/06 14 R, R B, [ (RN T S R (IS IS R (RS EES) TS (IS PEEE] PO R S ) A R ) PO A Y P S PO () R, QA ey el R R

East of South end of Well Bank wo | 144iiif06 | 18421 [—|—|—|—|—=|—|—|—|—|—=|—]|—|—| 1l|—|—=|—|—=|—=| 1|—=|—=|—=|=|—|=|=|—|—~]|=|—|—| 2

Between South ends of Well and Swarte — 165-19 | —|—|—|—|—|=|—=|—=|=|=|—=|=|—=|—| 1|—|—=|—| L|—|—=|—=|—=|—|—|—=|—=|—|—|—|—|—] 2
Banks.

Leman Ground ... — 16-16} | —|—|—|—|—=|—|—=|—=|—|—=|—=|—|—| 1|—|—=|—=|—=]|=|=|—=|=|—=|—]|—=|—|—|—|—|=|—|—| 1
» e 15/iii/06 15-16 |—|—|—|—|—|—|—| —=|—|—|—|—|—|—|—| 2]—| 1| 1] 1] 2|—| 1|—|—|—|—]|—|—]|—]—I—| 8
» G e e aee e | 161106 | 14-16 |—|—|—=|—|—=|—=|=|—=|—=|—|=|—|—] 1] 2] 2|—| 2| 1| 4|—| 1] 1|—|—=|—=]|—=|—=|=|=|—=]|—] 14

Along East side of Swarte Bank 16/iii/06 14-17 |—|—|—| —|—|—|—|—|—|—] 1|—|—|—] 1|—| 1] 2|{—| 2| 2] 2| 3|—|—|—|—|—|—|—|——]| 14

North-East of Smith’s Knoll Light Vessel | 17/iii/06 SR T B R R R PR V] el B ey SR S S L D i SRR pq B S G LR (R e B e R R A B

Between Broken and Swarte Banks ... 10/v/06 17 |—|—=|—=|—|—| 1|—]| 1|—| 2|—|—]| 1} 1] 2| 1|—| L|—|—=]|—=|—=|—|—=|—|—|—=|—|—|—|—|—] 10

Leman Ground ... 11/v/06 1505 g e s | e VR P [ 1600 B ) | i e P i [ S 2 | P R O R e R O B B
» " we e e | 11wj06 | 13-15 |—|—|—| 2|—]| 4| 4| 2| 8| 8|12| 7| 4| 4| 38| 3| 1| 3|—] 3| 1|—|—|—|—=|—=|—=|—-|—|—|—|—| 69

Between Leman Ground and middle of 11/v/06 18] IS iy o e B, 0 R e B i T I Pl TSR] ol iy D, ) R o] i) e i i, EIR e e it i 20 U e, -
Brown Ridges. |

Brown Bank Ground ... 12[v06  |164-17 |—|—|—|—|—|—|—|—| 3| 8|—|—|—|—=|—|—|—|—|—=|—|—|—|—|—|—|—=|—|—=|—=|—|—|—| 6
» » 12/v[06  |153-16}| —|—|—|—|—|—|—|—|—|—| 1|—|— 1l|—|—=|—=|—|—|—|—|—=|—=|—|—|—|—|—=|—|—|—|—| 2
» » 12/v|06 151—16§—-—————-_1441_2____2__.______._________114

Off Haak's Light Vessel ... e | 13[v[06  [155-165 —|—|—|—|—|—| 1| 2| 2| 6] 4| 1|—| 3| 1|—|—|—| L|—|—|—|—=|=|—|—|—|—|—|—|—|—]| 21
» ” TY el wo | 13[vj06 | 13-15L | —f—|—[—]| 3| 6[12|23|21|17| 6| 6| 7| T|—| 1|—|—|—|—|—|—| =|—|—|—]|—|—|—| =|—|—[109
» ” » 13/vj06 | 12-13 |—|—|—| 2|11|50(62(87|77 387|33(22(11| 7| 7| 5| 2|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—[413

Leman Ground ... .. .. .. | 9-12/vij08 | 15-18 |—|—|—|—|—|—|—| 1| 8| 7| 6| 7| 8| 8| 9| 4| 1| 1| 1|—| 1|—|—|—|—|—=|—|—|—|—|—[—] 62
" = e | 22-24/viii[08| 1517 |—|—|—|—|—|—|—|—|—|—| 1|—| 4|12(18]23|19(24|22| 7| 1|—| 1|—|—|—|—|—|—]|—|—|—[132
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TasrLe I1.—continued.

2 Centimetres. s
%. Name of Fishing Ground. Date. lzfrg;h)‘ T 'E,
cg l 6| T s.'s. 10.(11.|12.}13.] 14. 15.| 16.| 17.| 18.| 19.] 20 | 21.| 22.| 23.| 24.| 25.| 26.| 27.| 28.| 23.| 30.| 31.| 32.| 33.| 34.| 35.] 36.[ 37.| E¥
|
45' | Eastern Deep Water 6/iii/06 | 28-24 | —|—|—|—|—|—|— |=|—=|—=|—=|—=|—=|—=| 1|—=| 1|—|—=|—]| 2| 1|—|=|=|—|—|—=|—|—|—|—| 5
45 1 » 7/iii/06 18!;—23——-~———————___._1___1_*1_._1___5__.______ 4
45° 2 3 7/iii/06 L0, | oot bio bl s hesilibageat SHETE JECT oY 2| === === |=l=|=1= == ——|—| %
45 5 i 74iif06  |18§-20 | —|—|—|—|—|—|—|—|—|—|—|—| 1{—| 1|—]|—] 2|—| 1|—|—|—|—|—] L|—|—|—|—|—|—| 6
46! | Brielle Ground 18/v[06 |12-14% |—|—|—| 1| 1| 3| 7| 8| 9|16/12| 7|16|10| 7| 5| 4| 1| 2| 1|—|—|—|—|—|—|—|—|—|—|—|—[110
46° Be]t)weenWBrielIe Ground and Eastern 18/v[06 | 143-15 | —|—|—|—|—| 2| 4| 8|14|12| 9(16(15| 9|12|12|12| 2| 4| 1|—|—|—|—|—|—|—|—|—|—|—|—|182
eep Water. .
47 | South of Brown Ridges ... 18/v/06 15-19 |—|—|—|—|—|—|—| 2|—|—] 1| 1] 1| 2|—|—|—]|—] Ll|—|—|—|—|—=|—|==]=]—|—|—|—|—]| 8
48'| Edge of Eastern Deep Water ... 18/v[06 19-20 | —|—|—|—|—=|—|—|—|—|—|—| 1|=|—=|—| 1|—| 1 —|—|—=|—|—|—|—|—|—=|—|=|—|—|—| 3
48*| Eastern Deep Water 19/v[06 20-23 | —|—|—|—|—|—|—=|—=|—=|—=I—|—| 1| 1|—]| 2|—|—|—=|—|—|—=|—|—|—|—|—|—=|—|—|—|—| 4
50 | Schouwen Ground 2x1i/07 - ET il e T e g S 6l 1A T 2] 5 1_________[_._ 70
51 | Gabbard Deep Water 15/i/08 23-25 | —|—|—|—|—|—|—|—|—|—|—|—| 1| 1| 4| 4| 1| 5| 6] 7| 4| 3| 2|—|— —|—|—|—|— —|—]| 38
52 | Schouwen Ground v | 205wj09 | 15-1T |==|—{—|=|—|—]|—] 2] 3]|15{10]15]11] 6] 5| 3| 1| 1|—|—|—|—|—|—=|=|=l=|—|=|=|=—=|=I| T2
53'| Great West Bay : “Spion Kop” Ground | 12[ii/06 | 26-28 |—|—|—|—|—|—|—|—|—|—|—|—|—|—!—|—|—|—| 1|—=—|—=|—| 2| 1| 1l|—|—|—|—|—|—| 3
5% » »  Beer Head—Berry STH06 | 20-29 || A —ef—td bl b el e it 3 21}_ paatial gloot ot ot 31 111
Head. ‘ [
54! » ” Inside “ Eastern 28/iij07 (i oy P I ) e G B | S e s o [ U L L S, DRl (B i o0 2___‘ i [y B e e P
Scruff.” I
o4 » » ” - - 1)iiif07 | 21-30 |—|—|—|—|—|—|—|—|—|—|—|—=|—=|—] 1| 1| 1| 1] 1| 4] 2|—|—]| 1|—| 1|—|—|—|—|—|—| 13
o4 ” » » ” i 1}iiij07 | 26-30 |—|—|—|—|—|—|—|—|—|—|—|—|—|—1—|—| 1| 2| 1|—|—|—|—|—|—] 1| 1|—|—=|—|—|—]| 6
55! » »  Teignmouth Bay ... | 27/x1/07 TENE Sl e e Fel gl o el 0 Tad B et e B T B0 B Bl B 100 1| —|—|—|—=|=|=|=—|=|—|— 1
55° 1) ” ” ” 27}’1{1,"07 4"'4‘& —_— === = || === == | — = |—|— 1——-——-—-—:—-—— 1
55" » » » » 28/xi/07 | 5}-6 |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| 1|—— 1| 1| 2| 2| 3| 6] 3 1|l—|—| 1| 1 —|—]| 22
a7 4 W hor bey 6/viii/09 1T |||l |l fet o | = | = | = = | =] = | =} =] | === 8] 2| 1}==]omrl=| Y|| e lmliod
57 2" " 3= 6{Viii/09 6-7 —_———— == —|—|— | —|— | —|— l————i—-——-_-—-.__—_ l—..._._.__.___ 2
575 " " 2 6/Viii/09 3—5 —_———-———— - — - |—- | — | — || — | — | == l 11—-—---—___-—_— 3
a7 3 » t) 7{‘7111{09 =T |—|—]—|—|—|—| —|—| b — | —|—|—]—] 5[ 1 212_.._..__,_._‘____.______11
58 ” ” Stal'tBa-y 9/V1l1,‘09 R e e e e e e e e | i s | 1...._——_.._______..‘1 o PR RS IR B 3
08 ” » » 9}viii/09 -8 [—|—|—|—=|—=|—|—{—|—|—=|—|—|—|=|—|—=|=|=|—|—|—|—=]| Y|=| = |—|—|—=|—=|—|—| 2
58 ” » ” 9/viii/09 8  |—|—|—|—|—I—|=|=|—=|=|—|=|—I—|—=|—=|—|—|—|—=|=|—|—| 2= Y—|—|—|—|—|—]| 3
58! ” ” ” 9/viii[09 8 |—|—|—|—|——|—=|—|=|—=|—=|=l—|—|—=|—=|—|—|—|—| 2|—|—|—| L —|—|—|—|—|—|—| 3
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TABLE II.a.—Length Measurements of MALE Pratce of the II. Group (third year of life) in samples collected during the period 1906-09.

N.B.—New Age Groups are taken to start from the beginning of April.

f; Centimetres,
"E, Name of Fishing Ground. Date. (I;;’l’:})l 1
c% { ) 1n.’11. 12.[13.|14.| 15.| 16.] 17.| 18.| 19, 20.‘21. 22.|23.| 24.| 25.) 26.| 27.| 28.| 20.| 30.| 31.| 32.| 33.| 31.| 85. g
30 | Bridlington Bay e e e e e | 26pif06 |10}-10Y| —[—|—|—| =] 1|—=|—|—=|—|—|—|—|—|—|—|—|—|—=|—=|—=|—=|—|—=|—|—|—] 1
31! i@ W G e TR T B Sy balt g S T LD ct BT SHRITE B 8 1 eat Tiedte St o L e 16
31 5 o G R TN S S Ry T ~%_—_—134337________u~—————*—m
31° % # oiagit P L e SR L g 1 T —|—=|—|—|—] 2| 7{13] 6] 1|—|—|—|—]|—|—|— _|_ —|—=|—=|—=|—=|—=|—]—| 29
32'| Flamborough Off Ground ... .o | 22[iiif06 26—99 — === |—=|—|—=|—|—| 1| 1| 1| 1|—|—|—=|—| 1j—|—|—|—|—|—|—|—|—| &
32 s & o ingees i d - SR 26 |—|—|—|—|=|—=|—|=|—|—=|=|—=| L|=|—|—|=|=I=|—=|—=|—~|=|—=|—|=|—] 1 ‘g
328 : S It R SR B BT TR [ e el thee o By B Bl G O, B R IR, B BL 5 e I b 1 1 BB S L S Y
324 ) G el e TR SRR i i A )6 T B P B0y L 06 o o RS M O O N [N (T B Vo B
338 29 i) aee ee aes e “ee 22’1{06 26 e | e i | s § o | e e | e e [ e | | ] e i | o § | e f i ] e | s o i | e | s | s | s | i 1 g
39 » - S s L RONEREINR R 1. 1 B o R P i el R e R A e M e o (e RS I R IR Y i e SR N YT O
0 | Dogger Bank——South Dast s iavs ' seri ) G e e 1 T e, e i S RO, SRR PO I RS, B SR, U O, S, (R P [ R (R (I TR ARG R P R B
37°| Horn Reef Outer Ground ... e e e | 26[ix[06 | 2324 | — | —|—|—| | —|—|—|—|—|—|—=|—|—=| 1|—=|=|—|—|=|—=|—|—=|—|—|—|—| 1 &
39'| Off Smith’s Knoll Light Vessel ... wr el 108508 1 18- 17 e |t e b e § o i | e e e e e sl || L i e i o | S i e a0
39*| East of South end of Well Bank ... oo JEHI06 18421 | —|—|—|—|—|—=|=|=|—]—|—=] T}=|=]—|—=|—=l—|—=]|—=f=f] || =] == T &
39°| Between South ends of Well and Swarte Banks... ... | 14/iii/06 161—19 o, 1R g il B e i S O, S R ) 0 gl SR RS, [0 AT, S DA o S e SRR LT T
39*| Leman Ground e o | 14}iiif06 1()—161 —|—=|=|—=|—|—=|—]| 1|=|—=|—|—| 1|—|—|—|—=I=|—|—=|=|=—~|—|—|—|—| 2 =&
39 t . .| 15[iiij06 o) KR Y S R O P R ey e O O P B e B R g e S i PR s W >
390 ...| 16/iiif06 | 14-16 |—|—|—|—|—|—|—|—|—|—] 1| 1| 4| 6| 1| 6] 2| 2| 3|—|—|—|—|—|—|—|—| 26 &
3y AIong East side of Swarte Bank ... o | 16fiiiJ06 | 14-17 [—|—|—|—|—|—]|—|—| 2|—]| 2| 3] 2|—| 2|—]| 3|—! 1| 1|—|—|—|—|—|—|—| 16 ¥
39| North-east of Smith’s Knoll Light Vessel.. OGRS B 1T NS0T G G e TSR SR PSS RN N O SR 5 T D, IS [ S6Y S FR SO SRR T TR, R P P S O A N G
40'| Between Broken and Swarte Banks PR Rl R ¥ e W ) S iy N PR 08 S R 28 S el S B S D DI 18 A SR I 0 SO B AT, R0 R gL )
40?| Leman Ground DU Bt ) 7 wle R £, D [ o R PR DG S S o S g N e (8, S AR S ENRY (R Dt SBG5 ROO BEC A R FROR IV R SR S
40° ” " vasennwm b wwe e )y 13I8 | 18-15 1— 1] 8] 4] ‘2] 41 4] 8] 8] 5] 8] 3] Bl 8] 1] 1| =l =lemlis |l | | BE
40¢ 5 % i e e R ORI AT P T e O G A G O o ) e R S S ) R O, e O S s B R 560 A N R O PR
40°| Between Leman Ground and middle of Brown Ridges... | 11/v/06 17 bl 1] 81 1 8] 4] 8| — o)l i} it il i fi | e s | 18
41*) Brown Badk GQround’... ' e iin 0 we e e 13067 163-17"|—[—|=| 1| 1} 8] 1| 8| —|—=l—]<|—|=] = | [ | === | o= | = ||| O
4]° - o wil 1308 - I5E-16H —f—1—1=]—={ ‘1) 1] 1| 1} 1]o=lom]mfm | [ e fe i b L] ] 6
41° o % T SIS M S SN s S L g o N R R R L B0 SVT LR 1 () A S R O R R BARR e L R gRrg PL A  §
41*| Off Haak's Light Vessel ... .. .. .. ..| 13/v/06 |153-165|—|—| 1| 2| 38| 2| 6] 1| 1| 5| 4| 2| 1|—|— __‘_ % IR G PR 8 PR VS A G e
42! 3 " & G e e L dew e 130106 T 13250 —12=] 7126131141147 1141141 5} 19] Bl —lerlis] =l el || ]t b e 190
422 » o o o e e e | 13[v]06 | 12-137( 5|26{75|78|88|60(49(24(22(13| 4| 2| 1|—|—|—|—|—|—|—=|—|—|—|—|—|—|—[447
43 | Leman Ground o e e e e | 9-12)9i08 | 15-18 | —|—[—|—| 1| 4| 7| 7/16/23|17| 9| 4|—| 3|—=|=|—| 1|—=|—|—=|—|—|—|—|—] 92
14 5 2 e et e e a8 11807 =l L S g taotastan1a6}18) 61 7H i — - H— et 116D

| &

-.q




TaBLE Il.a—-continued.

zo' Centimetres,

% Name of Fishing Ground. Date. (If);}:?‘ %
g 9. {10.|11.|12.|18.| 14, 15.| 16, 17.| 18.] 19.| 20.| 21.| 23, 23.| 24.| 25.| 26.| 27.| 28.| 29.] 30, | 31.| 32.| 33.| 34.| 35. §
w

45'| Eastern Deep Water ... 6/iiif06 23-24 | —|—|—|—|—|—|—| 1|—! 2| 2|—! 2| 1|—|—|—|—| l|—|—=|—|—]—|—|—|—| 9
45° p " Fiih Rl et R R e [ L LR ol MG By L o T 50 AR (T e i R R, G R O R L L
45 & s 7/iii/06 19-20 | —|—|—|—|—|—|—]| 1| 1|—]| 1] 1| 1|—| 1|—|—|—|—]|—|—|—|—]—-|—|—|—]| 8
454 - ” 7/iii)06  (183-20 |—|—|— —|—|—|—|—|—|—| 1|— —|—|—]| 1|—|—|—|—|—|—|—|— —|—|—| 2
45° & o 10[ii1f06 | 23-25 | —|—|—|—|—({—|—|—|—|—]| 1|=~|—|—|—]| 1|—=|—=|—|—|—|—|—=|—|—|—|—] 2
45°| Between Middle and Winterton Shoals 11411106 Loty (SR 2 (AR R T Lo U B BED) g e ) R Gy o B P 0 4 il et iy R ) SO, e R [ SR e 7
46'| Brielle Ground v/[06 12-143(—) 2] 7]11|21|17|20| 8)11}11|10] 8| 4| —|—|—|—|—|—|—|—|—|—|—|—|—|—|128
46° | Between Brielle Ground and Eastern Deep Water 18 [v]06 |14:-15 |—| 1} 1] 7|14]22]|30|32/32|24|21|11| 4| 3| —|—|—|—|—|—|—|—|—|—|—|—|—[202
47 | South of Brown Ridges - 18/v[06 | 15-19 |—|—|—|—[—| 3| 2| 1| 1| 4| 3| 2|—| 1|—|—|—|—|—|—|—|—|—|—~|—|—|—| 17
48'| Edge of Ea.sternDeepWater 18/v|[06 19201 —| =l —|—=] 1=l 1}=—| T2 1 1} 0] 2] =[] = — = == |t | | = | "0
48?| Eastern Deep Water ... .. 19/v/06 | 20-23 | —|—|—|—|—|—|—|—|—| 1|=|—|—|—|—|—|—|—|—|—|—=|—=|—=|—=|—|—|—| 1
49| Off Sandette Light Vessel ... 29(xif06 | 17-20 |—|—}—!—|—|—|—|—j—|—|—=|—t—=l—<!l 2} 2| 1| 1|—]—|]—|—|—]—]—[—|—=[ 4
49 - & 4 29[xif06 | 16-21 |—|—|—|—|—|—|—|—|—|—|—| =] 1|—=| 1|—=|—|—=|—|—|—|—|—|—|—|—|—] 2
50 | Schouwen Ground ... 2[xii[07 A ] [ ) R g el s i e SR T I T R A e I S o g R B [
51 | Gabbard Deep Water 15/i/08 2325 | —|—|—|—|—|—| 1| 4[14]17(42|42|34 45|18|10| 7| 2| 2|—| 1|—]| 1|—|—|—|—|[240
52 | Schowen Ground ... 29/iv[08 Tl T AR I L M R U BRI BRI B A Ty YRR s T I (R (BRI, g e o S ] Y (R R B R
53! | Great West Bay : “ Spion Kop ” Ground ... 12fiij06 | 26-28 | —|—|—|—|—|—|—|—|—|—|—|—|—[—| 1| 1|—|—|—|—|—|—|—|—|—i--|—| 2
53 & - Beer Head—Berry Head 27/1i/06 2029 |—|—|—|—|—|—|—|—|—|— 1|—| 2| 2| 3| L|—]| 4| 4|—| 1| 3|—]| 1| 1|—]| 1] 24
541 i & Inside ¢ Eastern Scruff ”’ 28[ii/07 el e el IR g B R e [ e e B e e L e e
54’ ” ” ” ” ”» 1111107 21_30'—“—"——“"—"“_—'-‘-"——1—‘1 1] 1| 1|—|—=]—|—| 1| =|—|—] 1| — 8
548 ” ” » ”» ” 11111)'07 26—30—-—'———--——--———-— i Y I | 9 [P R SRR L ) R B () S [ (W) PR [ 3
544 » » » » » 1/iii/07 19-26 |—|—|—|—|—|—|—|—|=|—|—|—|—|—|—] 1l|—=|—|—=|—|—|—]—|—|—|—|—] 1
55 5 o Teignmouth Bay 27xi)07 -4} | —|—|—|—| = —|—|— — =] =] —=| = |=|—]| 1| 1|—=|—|—]| 2| —|—|—|—|—|—]| 4
557 » » ” ” 28[xif07 | 556 |—|—|—|—|—|—|——|—|—|—|—| 1|—|—]| 2| 1| 1|—|—| 3| 2] 1|—| 2| 1|—]| 14
56 » » ” » 27-28[xi[08 | 35-4% |—|—|—|—|—|—|—|—| L|— —]| 6| 1| 2| 3| 5|14|29|50|48(27|14| T|—|—|—|—|207
57 2 »  Tor Bay ... 6/vi1ij09 g S L 2 VSRR AN R (e [y G ST G B | T R S T T 0 [ | | R SR
57 - n ! 6/viii/09 6-7 |—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—=|—]| 1| 1|—|-=|—|—| L|—|—|—] 3
578 il oy oy 6/viii/09 35 | —|—|——=|— —|—|—|—=l=—1—| 1|—|—| L|—|—|—|—]—|—=|—|—=]—|—]|—|—| 2
57 » » » 7/viii/09 A e e e e e | e e e e T et el el e s L e
58! » »  Start Bay ... 9/viii/09 PR Gl | el ) o e B o ) SRl i A S, (e EE e i [ RS B | Bl i B
58 ” 2 ” s 9’71]1109 7-8 S () P B e (T IR RS ULSE) S b [N L S BESER WM LA B | o B B S | T R ) R T B R T 6
583 » » ’ 9/Viii109 ool [ e [ ] RPN 2 (g L B I S Py RS i B R B B e T R s (T TR
58! » » » 9/viiif09 B e i i ) i g e Bk e ot P e e e s 1 iy B o SR R T e ey

8¢1

"HOIVId 40 HDV - HOVTIIVM




N.B.—New Age Groups are taken to start from the beginning of April.

- Tasre IIL.—Length Measurements of FEMALE Praick of the IIL Group (fourth year of life) in Samples collected during the period 1906-09.

z° Centimetres.
% Name of Fishing Ground. Date 32:}; : - ‘ g
§ 0,11, 12.] 13.] 14.] 15.{ 16.] 17.| 18. 19.121 21| 22.| 23.| 24.| 25.| 26.| 27.| 28.] 20, 30.| 31, sz.,ss. 34,/ 83./36.| 37, 38 | 30. 40. (41, [ 42 | 43.| 3

1
29 | The Wash ... ... vi/06 IR C e g T N v A ) E T e i e e s sy RN S (30 (1 R A S ol B L (9 0 9 T
30 | Bridlington Bay ... 26/vi/06 101—10{;—————-——_ 5[ 1] 3| —|—|—|—=| 1|—|—=|—=|—| 1|—=|—|—|—|—=|—|—|—|—|—|—|—|— 11
3l ”» » e 10/ix[u6 —|—=|—=|—|—|—| 2| 8|—|—| 3| 2|—=|—|—|—|—|—|—|—|—|—|—|—=|—|—|—=|—|—|—|—|—|—|—] 10
31 ” ks 10/ix 06 5«51}—————:—2—42353__1___._,______._.___________.20
31° 5 & 11/ix[06 Sl St s T 7 R B T R N e e S et PR A S e i SRR o B e (T W R e PR
32'| Flamborough Off Ground 22/iii[06 26—‘)9——______._..____.._. < iy T LY e Y e O RO e s ol BES) bt g RO [ 2 e LB BT e e
320 b A e T M S R R O (R MR YO U T T e g R VG O O R i S, ) 5 B 0 A
32° 4 y e v R ol WG O MR i i N TR S E'S WO D S A P PR R [ PR ) (P e e R e el e K e
33 z . T AT e RS G T, S s 3R I B R TS RS R NI 1 O O R N D e S ) o TR 1 e B R T 8 0 (1
33 ” » Q'OIXIOG 1L B ) g W R | IR SR SRS DO B (LR o e VS PO i T Sl T [y ot ey IO (R (R IR i LAy [N RS el |- R [ [ T e e e 1
33 4 A 21/x/06 T W N A N e O U AN N Y RS ond RO D P S O 3 T e o TR B oY O R e, P 0 e, S B e
33 i 5 22[x/06 ] o o iy R MY SR N (o GO AR AR R 95 00 | § ST 0 DR O IR0 T Bl SR il ) RGN BTN, R PR o R, 6 I R R
34 - b LAY A S AR A B S ST S R A R I S i e R O O 1 O R g S P 5 RS VT B T
35 " S RR B PR e i e G A e AT A 1S S T L ] i O O Y A ) Y 4T B O R ST PO e S B SO PR
36' | South-west Patch of Dogger Bank 16/x/06 LTIy (O] e b g b ol o St b TR o ) 0 Y B 8 ) RO A O e (O L o TN o9 T ol PR TR |8l e i ¢
36| Dogger Bank—South part 17/x/06 h {2 g By pateg e 5 il Rt ke o RS T X e R T B G Dl e e KEF 5 R, R0 e D et ) JUIR el B | B e B S R BRI |
37'| Horn Reef Outer Ground 25)ix[06 | 24-25 | —|—|—|—|—|—|—|—|—=|—=|—|—=|—=|—=|—=|—=—| 1| 1|—| 1|—|—|—|=|—=|——=|—|—|~=|—|—|—| 3
v 4 o 25/ix[06 | 23-25 | —|—i—|—|—|—|—|—|—|—|—|—]|—| 1] 2| 1] 2| 1| 1|—|—|—|—|—|—]—|—|—|—|—|~|—|—|—| 8
37 ” g 26/ix/06 | 2195 | —|— —|—|—|—|—|—|—|—|—=|—|—| 1| 1| 4 3| 4| 1|—| 2|—| 1|—|—|—|—|—|—|—=|—|—=|—|—| 17
37 o ,, 26/ix/06 | 28-24 |—|—|—|—|—|—|—|—|—|—|—|—|—] 2| 7| 2| 3| 1| 3] 3|—|—| 1|—|—|—|—|—|—|=|—=|—|—|—| 24
38%| Clay Deep, edge of Dogger DG e e el ey ol Y g R G TR A B8 o R G (R PR O (R T R Y et R (BN R G e, (e Y RS FOS R o
30 Of'melth’lKnollnghtVessel T TRy LRy e g e ks NG S RS O | T B RS ) R (S RN LGS ORRG JE JNH (AR [ R P s SR R P M B BT ¢
39'| Leman Ground IR ITHY 0 A O i ey R e e N R 0 | SR L SO 65 S TS S S N i (B e S SR I JESR (RN RN ISR R e S R RS
30 2 a 15006 | =1l | —]— =]l [ == = 8] 1] 1]=| 1] 1]—=f=} 1=l ]l ]| || e |l en e s 4 7
39° » % SRR RS T[S R I 2% RN NS T I TR N el B D e o O e o) R G0 A R R S e 08 R S T
397 | Along East side of Swarte Bank 16/iii/06 | 14-17 —|=l=l=|—=l=l=|—={—] 2| 1}=={ 1} 1[ 1} 4] 1] 2] 1} 1{—|—] 1] lf—|—f—l—|—|—f—|—|—=}— ¥
39°*| North-east of Smith’s Knoll Light | 17/iiij06 | 22-25 |—|— —|—|—|—|—|—|—=|—=|—|—|~|—|—|—| 1|—|—|—=|—=|—=| —=|—|—|—|—|—|=|—=|—~=|—|—|—| 1

Vessel. ,
40'| Between Broken and Swarte | 10/v/06 17 —|—=i—l=|—{=|—]=1 1| 3| 4| 4] 2| 2| p| 2| 2| 2| ¢| 1 3|—| —|—|—|—|—=|—|—|—|—|—|T|—]| 32
Banks, | | { | l !

40*| Leman Ground 11/v[06 13_17..______;____,__1_1222236+21131_L______L__L_L_,l.—27
00 -, ” 11/vj06 | 13-15 |—|—| 1|—|—|—| 3|—]| 3| 5| 5| 2| 6] 9| 8] 8! 3| 5| 1|—| 1| 2|—|—|—|—|—|—|—|—=|~]|—|—|—] 62
40 5 % YL T A R U ) N P S, Y e ) e ) R e S O e N ) S P R R P T 8

|

|

THOIVIA 40 HIV : HOVITVA

641




TasLe ITI—continued.

g Centimetres,
2 Name of Fishing Ground. Date. 33?:])1 - o
cg 10.[11.12.| 13.| 14.| 15,| 16.| 17.| 18, | 19.| 20.| 21. | 22.| 23.| 24.| 25.| 26.| 27.| 28.| 29.| 0. 31.| 82. | 33. 34.| 35.] 36.| 37.| 38.| 39.| 40.| 41. | 42.| 43. §
40°| Between Leman Ground and 11/v/06 17 | —|—|—|—|— o) ST R e et (B ) R ek i (0 et} B | R ) i ) O R I [ U6 o (R O O IR e
Middle of Brown Ridges.
41'| Brown Bank Ground ... 12[v|06 P S R (i T ) EE R RN P ) e S T G S P ) (i IR S R [ [ A ) ) ) RG] [ ) P
41* % = 12/v|06 —|—=| == |—=|—|—=|—=]|—| 1|—|—] 2|—]| 1|—| 1]|—|—|—|—]| 1|—|—=|—|—|—|—|—|—|—|—|—|—] 6
41° A = 12/v[06 —|(—|—|=—]—| 1] 1|—| 1| 1| 3| 1| 3| 3| 6| 5| 3| 3| 2| 2| 2| 1|—|—|—|—|—|—|—|—|—|—|—|—] 38
41¢] Off Haak's Light Vessel... . 13/v/06 —| =)= =]—|={—=] L|—|—] 1f 2} 6} 3| 7| 3] 1|—| 2]—] 2| —|—|—|—|—|—|—|—]|—|—|—|—]—1] 28
42! " i o 13/+[06 —|—|—|—|—1] 2|—] 3| 2|10| 4| 6| 9| 5| 9| 4|—| 1} 2|—|—|—|—|—[—]|—|—|—]|—|—|—|—|—]|—]| 57
42* 5 o i 13/v/06 —|=—| 1| 1|—| 6|13|13| 9/20|18| 9{19| 7| 8| 7| 4 —|—|—|— —|—|—|—|—|—|—|—=|—|—=|—|—|—N135 =
43 | Leman Ground ... e | 9-12[vif08 | 15-18 |—|—|—|—{—|—|—I—]| X|—| 1| 5| 7| 7{10{10{13| 7| 2| 2| 1| 1|—|—|—|—|—|—=|—|—|—|—|—|—| 6T &=
44 ” » o |22-244iif08 | 15-17 |—|—|—|—|—|—|—|—]—| 1|—]| 1] 3|13|30|30|40|23|17| 6] 1| 1| 2|—|—|—|—=|—|—|—|—|—|—|—|168 E
45'| Eastern Deep Water 6/iii[06 PLb S R IS i e A G Ll R Y R o PGS e WS 5 TS 6 f ek 1 pon i [B3 ) IR e T (6 ) R [ () O IS | S SR ey [ g
45* - & 7liiifo6 18423 |—|—|—|—|—|—|—|—|—|—|—|—|—| 1|—|—|— —|—]| 1|—|—|—|—=|—|—|—=|—=|—|—|—|—|—|—] 2 =
45° & i 7/iii)06 19-20 | —|—|—|—|—|—|—]|—=]—=|—]|—]—]—]—| 1[—|—|—|—=] 1]|—|—]—|—|—}—|—=|—|—]=]|—|—]—|—] ‘2 Z-
45| Between Middle and Winterton | 11/iiif06 | 22-25 |—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—|——|—| 1|—|—|=|—|—|—~|—|—|—=|—|—=|—|—|—| 1 &
Shoals. &
46'| Brielle Ground ... 18/v]06 12-144|—|—|—|—] 2 R R AR A Y ) e R e e B R U0 B [P ) 1A fasy (RS o] Jny SR FSIE RCR B e e L
46° | Between Brielle Ground and 18/vj06  |144-15"|—|—|—| 1|—|—| 1| 7] 8|11|14|11(13|11|15| 9(13| 2| 4|—|—| 1|—|—|—|—|—|—|—|—|—|—|—|—121 ™=
Eastern Deep Water. |
47 | South of Brown Ridges ... 18/v|06 15-19 |—|—|—|—|—|—|—|—| |—|—| 1{ 1| 2| 2| 1| 3| 3|—|—|—|—|—|—|—|—| |—|—|—|=|—|—[—| 15 &
48'| Edge of Eastern Deep Water ... 18/v[06 19-20 |—|=—|—|=]|—|—|—|=1—| 1|—=]—] 2| 1| 1} 1} 1} 1} 2]—] 1|—] 1|—|—|—=|—i=|—|—|=|—|=]—] 12 ‘@
48*| Eastern Deep Water ... 19(%J06 ' | 30-98 |—|—|—|—|—|—|—|—|—|=|=l=l=<} 1]} 1| —|=|—=| 2| —=|—]| 1|=| L{—=|=]—|—}=|=|—|—|==| & &
49'| Off Sandette Light Vessel 29/v/06 3 N R U G P [ R ) RS DR ESES) e R e iy (SR, (e PSR il 55 RS B 8 1 6 R 1 [ S S R (RO R D @ R R
49 » ” 29/v[06 iy g g ek ol e il s Y R 62 g ] OB I, Y Y A i ] (L VR W R (OG0 W) (P 0 TR T T P R B G L T
30 | Schouwen Ground 2[xiif07 15-17 |—|—|—|—|—|—|—=|—]—|—] 2| 2| 9/17|16|10 12‘ o[l ] o] (2 i e o) PR, OB Pty PG PRI i Jl PR o8 LY
51 | Gabbard Deep Water ... 15/i/08 23-25 |—|—|—|—|—|—|—]—]—|—1 1| 5| 2|11|23|26(|24| 8| 9| 6| 6| 2| 1| 2| 1|—|—|—|—|—|—|—|—|—]127
52 | Schouwen Ground 29[iv[08 L By B e o) e e TR (0 1) U e St T LR e e e T S e Ty SR i e el e i i 2§ o i 1
53! | Great West Bay : *“ Spion Kop” j £y TR T Y e e 1307 B R0 B oy 8 A Sy e L [ K 4 R R R e R 0 | N PR 1 i RS R Y R R T
Ground.
53? 2 " » Beer Head— 271'11/06 20-29 | —|—|—|—]|—|—|—<]—~[|—]|—|— s | e[ PR T Tl =]—=] 1=} &
Berry Head.
54! 5 > »  ““Ingide Eastern 28/ii[07 o1 P A I el T e | S [T Ol e (B ) PR T IR el R B T S ] PR e I M R i S TR s SR R Rl v e b o
Scruft.”
odtl -, ” » » " 1/iif07 21-30 | —|—|—|—|—|—]—|—]=—|—|—|—]|—1—| 3] 1| 2|—]| 1| 2] 4] 3| 1|—| 2|—|—|—|—|—|—|—|—|—] 19
543 ” LL] ” » ” < llit‘i,07 26_30'_‘_————-"——-—“'"—-—— l—- 1—— 2—'— l———-- 1 1———— 1—-——‘—--—— 8
T RS » - » 1/iiif07 19-26 |—|— i =], 1| =] || = =] =] =] == — ——]—=] 1
l l




L

I l b
o AR ,»  Teignmouth 27/xi[07 1 4-41 ________________!___’_L_____‘____ I S B Y — == 1
& Bay. ' : | . i ' |
SMPL g 5 eV R 1 4 e 55 R R i 5 YR B R T L e B R VR S
56 2] ” ” ” 27—28[3{]!08 3H%___——____I_“i———i———-1———i2——1i2— Pl o] [ e 8
8l ool L Tk Bay 6vitif08 | 1T | —|—|—|—|—|—=|—|—|—|— —|—|— = |—|=| l|=|=|=|=|—=|—= == 1| 1| ]|=|—=| 1|———| 5
(] SR e P e e e s et 4 7 I e e e B
58! o i ,  Start Bay 9/viii[09 ri g A BT R T L g R R PR T S R R RS R e ) e S bt g e e 3
58 » i ” ”» 9]\’111]09 |- 4B _——_"_J_____"I_ _:_ __‘_'—'_“"“' 1__| 1|— — 2i 1"“'__—|“_-_ i 3
582 ” o s 4 9["1:}]..[09 | AT ] P e —I—————— ______|______ Pliliaadl 1+ ol 8 15_ ik lid_-i_ it i (S
M i o ” J[viiif0d 8—J——~———4—ﬂ———1————;w——w2—J1—%_ﬂﬂ—9
N Ak f i bl | B e
Tarue Illa.—Length Measurements of MaLe Praice of the IIL. Group (fourth year of life) in samples collected during the period 1906-09.
N.B.—New Age Groups are taken to start from the beginning of April.
é ' Centimetres.
a Name of Fishing Ground, Date. | 32’:1)1 P
fg i 4 12.)13.| 14.| 15.)16.| 17.| 18, | 19.| 20.| 21.| 22.| 23.| 24.| 25.| 26.| 27.| 28.|29. 30.!31 32.  33.) 34.| 35. 36.| 37.|38.| 39, 40 41. 9%
1 s e e . &) S
| l |
30 | Bridlington Bay ... 26/vi[06 !10;_101,——' 1l—| 1|—] 1 4‘_ 1__-|_.. —|—=[—] 1|—=|—=|—=|—=]|—|—|—|=|=]=]—]—]—] 9
g » » MMM@%G—JAﬂm2833&1&1————————~*———————%
e B 1 o e
»” [} ERRY e 1X — —— g —_—f—_——_— e | — | — | — —_— — | — | — | —~ | — | — | — | — | — | — | — | —
32| Flamborough off Ground 29/iiij06 | 26-29 |—|—|—| 1|—|— B ol e AT N T S (5 N W (5% N TR VP € R BT (O [ B M, T e
% “» 1 2BfHJ05 | 136, |—|—|—| el —l | —| L= |t || Tl || ~|—| 1| }| 1} d]|—=|—=|—|=|—|—|
. . 4 23/1iif06 %%___F_______ﬂ______ﬂ___1“____*_}
2 ' % 2806 | 2480 | —| —|—|—|—|—|—|—| |||~ | — ||| 1| — || = |—=| == |=|=|=|=| =
5% is ” wwgwwzﬂ—~—1—fu———1ﬁ—————————————————%
330 5 ” EW% ﬁﬁ__—__r_f—ﬁ__lﬁ___j—_——i—_ﬂm_:_2
A ’” » ~,[x/ %8 bt b el el g e ) e e e | ol e e S ] S e e L e Fe, —
33 » » 22/x/06 96 |—|—]—|—=|={—=|—{=] —=|—=|—=—=] 1| 2| 1|—]—|—] = =|=|=] = |=|=|=|=]|=}| B
34 ” " 2-5/vij08 | 24-25 | —|—|—|—|—|—|—|—|—|—| 1}—| 1| —|—|—|—|— || === | = |— ||| —|—|—|—| 2
35 . 3 TR P T Y R R 5 (0 N B S N S e B e (8 S N S BB 6 S R B AR R SR
36*| Dogger Bank 17/x/06 10-15 |—|—|—|—|=|—=|—=|—=|=|=|=|—=|=|=|—= = |=|—=|—=|—=|—|—|—|—I—=|—|—|—|—] 1 1
37' | Horn Reef Outer ... 25/ix /06 24_25____._*._!___!__._ 11 B e ey P o el | PR |Gl B e el TR
o A e 25/ixj06 | 2825 | —{—| ||l =] 2] 3] B 3| ] B S )
o A e el 26[ix[06 | 21-25 |—|—|—|— —|—|—|—|—|—|—=| 1| 5| 4| 2| 4] 1| 2 —|—|—|—|—|—|—|—|—|—|—|—| 19
i g et S R R b e 26/ix/06 23—24-__—_‘______257454_1,__.___________29
38! | Clay Deep, edge of Dogger 27/ix[06 TREuR e el s R e A S — = =l=—=|= _‘_ A [ G s e Vo 0 D ] el e [
39¢| East of South end of Well Bank 14/iii/06 | 183-21 ._’______:____;_ i i, 455 35 s G ___i__ R b, G BT Fa ) S T B 0P G e
| _ i |

"HOIVId 40 OV - @IVIIVM

191




Tasie ITla—continued. =
: £
:z.o Centimetres.
%‘ Name of Fishing Ground. Date. g‘:ﬂ_};‘. I
zg 12./13. 14,0 15,1 16.| 17.! 18.{ 19.{ 20. 21.| 22.| 23.| 24.| 25.| 26 | 27.| 28.| 20.| 30.| 31.| 82.| 33, | 34.{ 35.| 36.| 37.| 38.! 39, 40.| 41. g
il B e
39'| Leman Ground ... e | 14[iH1)06 | 16-164 | —| —| —|—|—|—|—|—|—|— -..|_- sl il ea b o lomsd el o (OB BB PELES e _i_ i
) . T e ST 11T T L S R S O B L o | o (| o o o (PG 8 S S 1
aoe & o e | 16[iiif06 | 14-16 |—|—|—|—|—|—|—|—|—| 1| 1| 4| 2| 1| 4| 1| 2] 2| 2| 2| 1|—| 1|—|—|—|—|—|—|—| 24
397| Along Yast side of Swarte Bank wo | 16fiiif06 | 1417 | —|—| —|—|—|—=|—| —=|—|—|—| 1|—| 2|—|—I—|—|—|— S 1—|— o e s b g e
39%| North-east of Smith’s Knoll ... 17/iiif06 | 22-25 |—|—|—|—|—|—|—| 1|—|—|—|—=|—[—|—|—|—|—|—| 1l|—|—|—|—=|—=| — —|—|—|—| 2
40'| Between Broken Bank and Swarte Bank ... 10/v[06 17 v O SR (O T AR M et B SR P ) o A L S G G T i e N R S e ——|—— 29
40*| Leman Ground ... 11/v[06 18-17 |—|—|—|—|—|—| 2{—| 1|—| 6] 3| 3| 3] 8| 1|—|—| 1|—|—|—|—|—|—|—|—]—|—|—| 28
40° ,, 3 11/v[06 13-15 | 1|—| 1] 3| 1| 2| 2| 4[11| 2| 5| 5| 6| 4| 3| 2|—]| 2|—|— —-}—- B e i po S S S 7
R S S Py RS 1 S 5 T I e B B B Rt e o e s R O O O, P 50
40°| Between Leman Ground and Middle of Brown 11/v[06 17 l|—|—|—|—|—|—|—]| 1|—=|—|—]| |—|—|—|—|—|—|— e gl 9, e e P =
Ridges. |
41'| Brown Bank Ground ... 12/vj06  |164-17 |—| —|—|—]| 1|—| 1| 1|—|—|—|—|—|—|——|—|—|—|—|— —|—|—|— —|—|— ——| 3 5
g R % 3 FOREER R O SR R [ T VR T L S o SR G ) P ) S T R ) e S ) P [y S A S O S e S
] e = o aeee o we | 22qvj06 (53164 —|—|—| 1l—|—]| 2| 2| 3| 3| 8] 6| 3| 8] 2} 1| 1| X|=|=|=|=|—|=|—=|=|=| || 41 =
414| Off Haak’s Light Vessel ... 13[v[06 |154-164|—|—|—| 1|—| 4| 3| 5] 5| 5| 6| 3| 3| 4/ 3| 1| 2| 1|—| 1|— —|—=|—|— —|—|—|—|— 47 -
42! . 8 e eee e e | 13fvj06  [13-153|—|—|—| 1| 1| 8] 7| 4|13]16| 8|11| 6| L|—|—|—=|—|—|—|—|—|—|—|—|—|—|—|—|—| 76 &
42 5 5 13/v[06 12-13 | —|—| 2| 5| 8[15]22|22|21|15(14| 2 5|—|—| 1l|—|—|—|—|—|—|—|—|— —|—|—|— —|132 o
43 | Leman Ground ... e | 9-12/¥i[08 | 15-18 |—|—|—|—| 2| 1| 6] 9| 4|16{13|13|12|18| 8| 3| 3| 3|—| 1| 1|—|—|—|—|—|—|—|—|—[113 ™=
S p e e e | 22-24fi0)08 | 1517 |—|—|—|—[—|—[—| 2| 5| 9|15|25|49|36|28[80(16| 4| 2|—|—|—|—|—|—|—|—|—|—|—[216 &
45' | Eastern Deep Water 6/iiif0 23-24 | —|—|—|—|—|—|—|—| 1|—| 1]—| 1| l{—|—]| 1 |—|—|—|— -—l—- e e A TS
45° ,, or 3 706 |[184-23 | —| —|—|—|—|—|—|—|—|—|—|—|—=|—|—|—| 1| l|—|—|—|—|—=|—|—=|—|—|—|—|—| 2 &
458 o+ " - 7/iii[06 19-20 |—|—|—|—|—=|—|—|—=|—|—|—|—|—=|—|—|—| 1| 1|—|—=|—|—|—|—| 1|—|—|—|—|—| 8 ©
e s atiemaa g g T R §y e R O R S ) S S e W W PR B0 T B e e Bl o B SRR S T RO
5, ¥ i TR TR R PREtRE Y T gk i s T R L G R T N S ) Y AR ) o she S ) (W SN EL B (T (IR 0% 9 S 1NEY VY Y 8
45%| Between Middle and Winterton Shoals e | 11id[06 | 22-25 | —| —|—|—|—|—|—|—|—|—|—|—|—| 2| 2|— —|—|—|—|—|—|—|—|—=|— —|—=|—|—| 4
46'| Brielle Ground ... 18)v/06 |12-14% | —|—|—|—]| 4| b|10| 7| 7| 7| 8| 3| B|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—]| 54
46?| Between Brielle Ground and Eastern Deep Water| 18/v/06 [144-15|—|—|—| 1| 4| 4{10(13[15[18] 9| 8| 9|11]| 5| 3| 2|—|—=—|—|—|—|—|—|—|—|—|—|—|112
47 | South of Brown Ridges ... 18/v/[06 15-19 | —|—|—|—1—|—{ 1| 1| 8| 5| 5| 2| 3| 2| 2|—| 1|—|—|—|—|—|—|—|—|—|—|—|—|—] 25
48'| Edge of Kastern Deep Water ... 18/v/06 19-20 |—|—|—|—| 1|—!—]| 3|—|—| 5| 6| 2| 3|—| 2| 1l|—| 2|—|—(— Y = S O R 25
. 48?| Eastern Deep Water 19/v]06 20-23 | —|—|—|—|—|—|—|—|—| 1| 2] 1| 2|—]| 1| 1|—]| 1|—|—|—|—|—|—|—|—|—|—|—|—]| 9
491 Off Sandette Light Vessel | 29)xif06 | 20-22 | —|—|—|—|—|—|—|—|—|—|—|—]| 1|—|—I—|—| 1| |—| 1|—|—|—|—|—|—|—|—|—| 4
49 - e .. | 29/xi/06 | 17-20 |—|— — === =] —|—] 1|—=|—| 2{—| l|—|—|—|—=|—|—|—|—|—|—]|—|—|~—]| 4
49 W - we | 29[xif06 | 16-21 | —|—|—|—|—|—|—|—|—|— —|—=| L|—| === |——=|—|—|—|—|—|—|—|—|—|— 2
50 | Schouwen Ground 2[xii/07 15-17 | —|—|—|—|—|—|—|—| 913 22|36(22(24| 8| 7 5|—|—| l|— —|—|—|—|—|—|—|— —|147
51 | Gabbard Deep Water ... 15/i[08 23-25 | —|—|—|—] 1|—| 2/12|22|30147|49|52(35(39/21 /36 9| 7| 7| 6| 1|—|—|—|—|]—|—|—|—/376
52 | Schouwen Ground oo | 29[ivj08 | 15-17 |— —| 1|—]| 2| 3| 5| 1 3| 2| 3|—|— —|—|—|—|—|—|—|—=|—|—|—|—|—|—]|—] 20
53'| Great West Bay : « Spion Kop” Ground ... 12/ii/06 26-28 | —|—|—|—|—|—=|—|—|— —=|—|—| = —=|—=|—! 1|—|=|—|— —.[_‘— e —.i—. Py b )
: el G & gr: I \ \




098<1

| | P74 | : ' e ; |
53 b i »  Beer Head—Berry Head ...  27[iiJ06 20-29 | —|—|—|—|—|—|— Ry s F P i e T ) —X—— 1{—| 1| 21—| 3| 1| 1]=—]—|=|—}-=| 12
a4 e o » Inside “ Eastern Seruff” ...  28/ii[07 21-30 |(—|— gl e o e 7 R SR ) e —‘ B i MR 1 VR N ol ) e p D e
T S ; Y w1 0T | 2130 | —|—|— —|—|— —|—|—|—| 1| 1 1|—|—|—| 1|—| 1| 2|—| 1|—|—|—|—|—|—|—|—| 8
PR e ey s T B e e e o BB 1 ol ) o o 0 o O o O O S
5| , , , Teignmouth Bay | 27)xi[07 3-4 !———\—-———————‘———-—}————— 1 —|—|—|—|—|—|—|=|—]—] 1
552‘ » " » » " | 27!Xi107 4—4% !—-———|-—-———— —_——— - == == == 2_!.——__._..'_._____ 2
B < o " ; 20[xif07 | 53-8 |—|—|—|—|—|—|—l—|=|—=|=|——|=|—| 1]—|=| 2| 1] 2| 2|=|=|=|—|—|—|—|—| 8
oo R L ” » | 97-28/xi/08 | 35343 | —|—|—|—|—|— —|—|—=|—=|—|— —| 1|—| 2|—| 8] 1| 2| 4] 1| 3| 2| 1|—|—|—|—|—]| 20
a7t i o .= Tor:Bay RS L B[viiif09 =7 —E—-——i———-‘——__._._____‘_ i i o O D, e o ) S L R R L
- b R b e | Bfvilif09 I g P Fes (V4 (et e s P | 4 | e i (SR D N JRLA) fe i o ) 'Y ) B WS 0N S, R AR G O 6T LD
4 T TR » Shige 1 m‘mmm o0 N e e e S | O W e O S e
S T ManBay e ool T HRN0s 11 128 —_ﬂ{—;—q________ﬁﬂ_ﬂ__2_4____42
T B S 2 LS T T e N e B A B W O ) b O O 80 i P 5
- i e e " L 9/viii[09 8 ———_\__—_i_!_.___‘___- Sl Y O ) e T o i o R felis L
l | =3 | \
TasLe IV.—Length Measurement of FEMaLE Praice of the IV, Group (fifth year of life) in samples collected during the period 1906-G9.
N.B.—New Age Groups are taken to start from the beginning of April,
S |

“ Centimetres.
= Name of Fishing Ground, Date, 32’:1)1 : —_— o
5 l j 13.|14.|15.| 16.|17. 18.|19.(20.| 21.| 22,| 23, 24.| 25. | 26, 27.| 28.| 29. 30.‘81.'32. 33.|34.| 35, 38.‘37. 38.|39.|40.| 41, lﬂ.‘ 43,| 44.|45.[ 46 g

| |

AR TR SR vi/06 455 22_-_31_~!_!________._._________l__._____._;___-—— 8
30 | Bridlington Bay ... .. | 26/vij06 [10}-104|—|—|—|—|—|—| 1|=| 3| 1|=|—|—| 1|=|—|—=|—|—|—|= ||~ == |— 1=~ |~ |—|—|—|——|—| ¢
31 » » o B 1 5%—6 —|—|—=|—|—=l—=|—=| 1| 1|=| 1|=|—|—| 1|=|=|=|=|=|—=|=|—=I=|=|=|=|=|=|—|=|—|—=|—|—] %
sl » MR B (197 54 |—|—|—|—|—|—| 1| 1| 1|—| 1| 1|—|=|=|—|—~|=|=|<|—|—|—=|—|—=|=]=|=|=|=|—|—=|—|—|—| 5
o " Ty i v 1 Tt TR SR DU S R NS R ¢ e Y S U R N L B O e B B B e e =
32'| Flamborough Off Ground — | 220iiij06 | 26-29 |—|—|—|—|—|—|—|—|—| =|—=|—=|—|—=|—|—=|—|—=|—|—=|—=|—|—] 1] 2| 1] 2| 1|—| 2|=|—|=|—[—| 9
32 » " G nat] SEREKE ¥ i K Yo VSR Wi S R e 5 e b R W M . e S et i O Y IO S 0 A 0 M, i S S s B D
32‘ ) » » e | 23fiHi)06 | 26-29 |—|—|—|—|—|——|—|—|—|—|—|—| 1|—|—|—|—|—| 1|—| 5] 2 2 5| 2| 5 3| 41| 1l—|— —|—|32
32 » » v e | - SBIHI0G /TR s e G A N R A i A e e S L S ) O R NG M e 5 e ) R s S ) B N R e B e
32° » " PRI ST T ) R N R S S W R S U O e [ 0 N N PR R S P R S
33 ” ,, w e | 20/x[06 | 2981 |—|—|—|—|—=|—=|=|=|—|—=|=|=|=|—|—=|—~|=|=|=|=|=| 1|—|—|—|=|=|=|=|=|—|—|—|—]—] 1
a3 » b w e | 20/x05 | 29-82 |—|—|—|—|—|—|—|—|=[—|—|=|—|—=|=|~|—~|=|—|—| 1|=|=|—=|—] 1|=|—=|=|=|—|—|—|—|—| 2
33 ” » v | 22[xj06 | 26-28 |—|—|—|—|—|—|—|—|—|=|—=|=|—|—|—|=|—|—|—|—|—] 1| 1| 1] 1| 1|—|—|—|—|—|—|—|—|—] B
33° ” . SR R, T R Y A N N G O O U R G SN Y W N N S O o ot s, O S R S S
33 ) » » S woks See 96+ || —|—|—|—| = | = [ = | =] = =] = = =] ==} 1]|=]=]=|=]—|—=] 1|—=| 8]—|—=l|—=|—]|—|=|—|—|—] &
339 » w e | 220xj06 | 2629 | —|—|—|—|—|—|=|—=|—<|—=|—=|—|—=|—=|=|=|=|—|—=|=|—|—] 1| 1|—| 1|—| 1|=|—|—=—|=|—|—] %
4 33 » ” w206 | 80 |—|—|—|—|—|—|—|=|=|—=|=|=|—|=|=|—|—|—=|—|—=|—] 1] 1|=|=|—=|=|=| t|—=|=|=|—|—|—] .3
34 » » w e | 2-BIViJ0B | 24-95 | —|—|—|—|—=|=|=|=|=|=|=|—|—|=|—|—|—| 1|—| 1|—| 2| ¢| 1| 1|—=|—|—|—|— 1‘_____11
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TaBLE IV—continued.

2 Depth Centimetres.
A Name of Fishing Ground. Date. (tms.). o e i
g 13.|14.|15.| 16.| 17.| 18 | 19.| 20.| 21. | 22.| 23.| 24.| 25.| 26 | 27.| 25.| 29.| 30, 31.\32. ss.}si.[as. se‘rs':.lss.ss. 20 41|42, |43.| 44 |45.[46. a7, £
I e | | =
35 | Flamborough Off Ground ... |18-22/vii1f08] 24-28 | —| —|—|—|—|—|—|—|—|—|—=|—|—|—|—| 2| 2| 5|10[10{10(12|10 2! ot ik ___!___l__“_",__ &
36'| 8.W. Patch of Dogger Bank... | 16/x[06 | 10-15 |-—|—|—|—|—|—|—|—|—|—|—|— | — | —|—|— | — | = | — | = |— | = | = | = = |—|—| 1|—|—|—|—='— —|—] 1
36| Dogger Bank—~=outh part ... 16/x/06 13-15 | —|—|—|—|—|—|—|—|—|—|—|—|—|—|—|— (R o) e L e A S ]l W7 A O TR RS
36° G - o 17)x/06 | 10-15 |—|—|—|—|—|—|—|—|—|—|— RS S IS (SR AN [ RIS OISR PO S R 1 )l I RN Y R L N
37| Horn Reef Outer Ground ... | 25[ix[06 | 24-25 |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| 2|—| 1|—|—| 1|—|—=|—|—=|—|—|—|—|=|=|—=|-=|—|—| 4
i 5 % o v | 25[ix[06 | 23-25 |—|—|—|— —|—|—|—|—=|=|—|—|—|—|—|—|—|—| 1|——|—]|— ______‘_______!__ 1
S ¥ o o v | 26[ix/06 | 21-2D |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| 1|—|—|—|—|— A gihd WE S N O i o, S T T 5
3 ,, i ”» e | 26/ix[06 ?g—zg ——= === === == |=|=|=|=|=| 1|—| 1|—|—|—| 1 _i_——__i S0l 2 o S o Mo
38!| Clay Deep, edge of Dogger ... | 27[ix[06 o ] O A 8 e A e e e LS S S I I O i (el SRR SR A MR N (S O ) i e | R T T
) B S R R ¢t A g A ek A L, e 0 B D 9 0 e e ) e e e bt 8
39¢| Leman Ground oo | 141506 | 16-16}) —|—|—|—|—|—|—|—|—|—|=|—|—|=|—|—|=|—|—=|—=|—=| 1|—=|~|—|—|—=|—|—|—|—=|—|—|—=|—| 1 E
35| % ! TR T R RO B D I S R B B S S SR B G AR 8 1 k4 U Y N R R Ml B i s e
390 - = e e | 16[iii[06 | 14-16 | —|—|—|—|—|—|—=|—=|—|—|=|—]| 1| 1|—=|—|—|—|—| 1| 1|—|—| 1|—]—|—|—|—|=|=|<|=|—=|=| 5 §
39| Along East side of Swarte | 16[iiij06 | 14-17 |—|—|—|—|—|—|—|—=|—|—|—|—|—|—|—|—|—| 1|—| 1 1|—| 1|—|— P D e ok o o ] et s
Bank. l s
39| North-east of Smith’s Knoll | 17[iiij06 | 2-25 |—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|=|—=|—=|—=|—|—|—|—] 1|—=|=|—|—|—|—|—|—|—|—|—=| 1 =
Light Vessel. ' 1 A
40" | Between Broken and Swarte 10/v[06 17 |—|—=|—|—=|—|—|—|—| 1] 1|—|—| 6] 3| 2|—]| 1| 5| 6] 1| 2| 2 H—|—=|—=|=~|—|—=|— —|—|— —|— 81 =
Banks. ol -
4(? | Leman Ground 11/v[06 13-17 |—|—|—|—|—|—|—|—|—=|—|—=|—[—| 1| 4| 4| 2| 3| 2| 1|—| 1|—| 1|—|—|—|—|—|=|=]=]—<|—|—]| 19 &
40° - ¥ 11/¢f06 | 13-15 — —|—|—| 1| 2| 2| 1| 4| 2| 6| 4| 2|— 18w JCR el ORISR v Y R VR R e e B s
40 # i, 11fv[06 | 15-17 |—|—|—|—|—|—|—|=|—=|—|—|—|—| 1|—]| 1| 1|—|—|—| 1|—| 1|—=|—|—=|—|—|—|=|=|—|—| =|—| 5 ®©
40| Between Leman Ground and 11/v{06 17 | —|=|—=|—=|=|—=|—=|=|=| === |=|=|=|=]—=|—=|=|=|—=|—| 1|=|—=|—=|=]—]—=|—=|=|—]—|=|=| 1
middle of Brown Ridges. i
41'| Brown Bank Ground... 12/vj06  |165-17 |—|—|— —|— i v ol o ) e ) o] e e, ] v e e ey 0 V) el S e e (S o T AR R
41? o = 12/v/06  |153-16%|—|—|— — — o v [orng e o] el el [N oy ol B B o e i e e AR o PR e 3
41* 2 » P A A 15—16%———————- —|=f{=l—{"2l1] 43| 3] 81 8] & 11/ | i b F Des
41*| Off Haak’s Light Vessel ... 13/v/06  [15-16}| —|—|—|—|—|—|—|—] 1|—|—| 1| 2| 2| 8| 5| 4| 3| 1| 1| 8| 1|—|—|—=|—=|—|—=|—!—|—|—=|—|—=|_]| 97
42! » » » ISIVIOG 13_15%_' ove i o ey R __"_111_'—'2132————-____.-_._}_______1]_
42 o i % 13/vj06 | 12-13"|—|—|—|—| 1|—|—|—] 1| 2|—] 5|—] 1| 8| 2|—|—|—|—|—|—|—|—|—=|—=|—|=|=]|—=]—|=]—=]—|—] 15
43 | Leman Ground von | O=I2IN]08 | 1518w | sl e [ =l || —1 3131 3| -BI131 01 9 71:6{181 2| 4] 1| 2 —{—]=t= bl
44 % . oo | 22-24(viii0B| 15-17 | —|—|—|—|—|—|—|—|—|—] 1| 3] 6|11| 7(12] 9| 8| 5| 6| 1| 1| 4|—[—] 1|—|—|—!—|—|—|—|—|—| 75
45'| Eastern Deep Water ... 6/iii/06 23U | —|—|—|—|—=|—|—=|=|=|—=|=|—|—|—|—=|—=|—=|=|=| =] —=|=| 1| —| =] = | —| = | = = | =] =] —|—| =] 1
45° “ £ 7/iiif06 | 19-20 PR P, P RN A S, R G i e S, N o e S N ) ool Y R ST (O A N MO R R R B -
45 5 & 74iij06 (18420 |—|—|—|—|—| =|—|=|—=|—|—|—=|—|—|—|—=|—=|=|—| =] —| =] 1|—| =] —|r]—| <] —|— g b L 1
45° W 3 v | 100106 | 28-85 |—|—|—|—|—=|—|—=|—=|=]|—=|=|=|—=|—=]|—|—=1—|=| = 1| =] —=|—=| =] | | = =] =[=]—=|=|—] 1
46'| Brielle Ground SRR et e TR ) O O B o RN L L TR R g R N e L M i 2 O s
] T | {4
] i




46| Between Briclle Ground and 18[v[06 14415 |—|—|—]—]—]—|—]— 1| 1y 1) 4| 4 3} 2} 3| 2|—|—(—|—|—|—|—]— —1.——- —[—|—]—|—=|=]—] 21
Eastern Deep Water. . ‘
47 | South of Brown Ridges 18/v[06 15-19 |—|—|—|—|— et —|=|=|=! 2|—|—| 1] 1} 2|—| 2|—|—|—|—|—=|—|—|—|—|—|—]—|—|—]| 8
48'| Edge of Fastern Deep 18/v[06 | 19-20 |—|—|— —|—|—|—|—|— 1j—| 1|—| 4|—| 2 1| 5| 6| d|—|—|—|—| 1|—|—|—|—|—|—|—|—|—]| 26
Water.
48’ | Eastern Deep Water ... 19)vj06 | 20-23 | —|—|—|—|—|—|—|—|—|—|—]| 1|—|—|—|—|—|—| }|—|—|—|=|—|—|—|=|—|—|—|—|—|—|—|—] 2
40'| Off Bandette Light Vessel 20[xif06 | 20-22 |—|—|—|—|—|—|—|—|—|—|—| —=|—|—|—|—|—|—|—|—=|—|—| H}—|—|—|—|—|—|—|—|—|—|—]—| 1
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96 ” ” ” » 27—28!Xi,‘08 3%4!_——___—'_—'__'_1""'1"'"—1———"1—‘—'—'—'—————-— 4
57 X i Tor Bay ... 6/viii/09 3-5 |—|—|—|—|—|—|—|—|—|—=|—|—=]| —=|—|—=|—| —=|—|—=| —=|—|—]| —| 1|—=|—]—|—|—] 1
57 ¥ & £ 7/viiij09 5-7 |—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—|—| —|—=|—|—|—=|—] 1|—|—|—]| 1
58! ¥ & Start Bay... 9,viii/09 i e s R A e B LR L e I P R T e e e LS e e L R T R
58’ " 2] ” il 9/Viii/09 7_8 =g Wi et ol Sevall bmpeie] Rl fovmad e Racad! Bt Bl Bemes e ol Pl B Do s 1 1—'— 1 1——— 1-——— 5
583 " 7y ” 9]viiij09 8 vt B P ool el Remand e Symsyl - 71 aent v BRE et e e 1—-—— 1——-————-—-———-—-—.— 2
58‘ ” ” ” 9/Viiil09 8 _'_"‘"_—""""__"’———'—"‘—'"-"":—— 1] 1j—|—|—]|—|—|—}—}=]— 2
TaBLE V.a.—Length Measurements of MALE PLAICE of the V. Group (sixth year of life) in samples collected during the period 1906-09.
N.B.—New Age Groups are taken to start from the beginning of April.

é Centimetres

2 Name of Fishing Ground. Date. ]()f%):];. T - =
g 15.|19.) 20, 21,  22.| 23, 24. | 25.| 26. | 27. |28, 29, 30. | 31.32.| 33. | 34, 35.‘30. 37.( 38. (89, | 40, 41.!42. 43, n.g

] :

30 | Bridlington Bay 26[vij06 (10310} —|—|—|—|—]| 1|—|—|—|—|—|—|—|—|—|—=|—=]|—|—|—|—|—|—=|—| —| —[—| 1
31 N 5 10/ix/06 | 536 | 1|—|—|—|—|—|—|—|—)—|—|—| 1|—|—|——|—|—|—|—|—|—|—|—|—|—] 2
32'{ Flamborough Off Ground 22[iiif06 | 26-29 |—|—|—|—|—|—|—|—|—|—=|—=|—|—|—| 1|—| 1|—|—|—|—|—|—]|—|—]|—|—]| 2
32 5 & 23/iiif06 | 26-29 | —|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—'—]|—| 1|—=|—|—|—=I—|—|—]|—]| 1
32¢ Y ! 23/iii/06 R VRN B S 1 R s SRS Rt B T B G e OSBRSS T R
32 - < 28[iii/06 2430 |—|—|—|—|—|—]|—|—|—=|—|—|—|—|—]|—=|—] 1|—|—|—|—|—|—|—|—]—]—] 1
33 . = 20/x/06 | 29-31 | —|—|—|—|—|—|—|—|—|—| —=|—|—|—|—|—=!—|—]—=] 1|—|—|—|—|—]—|—| 1
33 5 . 20/x/06 | 29-32 | —|—|—|—|—|—|—|—|—|—|—|—|—|—| l|—|—]—|—|—| 1|—=|—|—|—]—|—| 2
33¢ 5 & 20/x/06 29-32—-———_—____._.___-___.|1____-________1
33° A i3 20/x/06 | 26-29 | —|—|—|—|—|—|—|—|—|—|—]| 1|—|—|—=|—I—=|—|—|—|—| 1|—|—|—|—|—| 2
33" ¥ i P B g O RS R S S R (O (O R T LR il R R ) TR A S T (S B e TR P
33 % X 20/x/06 26 ——-———-———-——-—————-—-—-———-ll—-———_-.- g o SR, 2 N0
339 ”» ”» ZOIXIOG 26 —_——— = — | —] — | — | —= | =] =] =] = | =] = = — | —|—]| 2] 1]|—|—]—] 1]—]—] 4
33" " % 20/x[06 e o e | e e e e ] ) e e e e e L e

"HOIVId 40 DV : @HDVIIVM
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TABLE V.a.—continued.

6 3
= Centimetres.
%. Name of Fishing Ground. Date. 32’:]; ,§
§ | ™ |18.|19.|20.| 21.| 2.| 25.| 20.| 25.| 26.| 27.| 28.| 29,  30.| 31.| 52.| 33,  34.| 35.| 36.| 37.| 3.  30. 40,/ 41.| 42. 43,44 | S
34 | Flamborough Off Ground | 2-5/vij08 | 2495 | —|—|—|—|—|—|—|—|—|—|=|—=|—|—| 1|—=| l|—|—|—|—| L|—|—|—|—|—| 3
35 " i 2 - | 18-22/viiij08| 24-28 | — | —| —|—|—|—|—|—|—|—|—| 1|—|—|—| 2| 1| 2|—|—|—|—|—|—|—|—|—=]| &
36° | Dogger Bank—South part ... 16/x/06 | 13-15 |—|—|—|—|—|—|—I—|—|—=|=|—|—|—=|—|—|—|—=|—|—|—=|=|—=]|—|—|—| 1] 1
38| Clay Deep, edge of Dogger Bank ... 27[ix/06 | 15-22 | —|—|—|—|—=|—=|—|—|—=|—=|—|—=|—|—=|=|—=|=|=|—|—|—| 1| 1|—|—|—|—| 2
39°| Between South ends of Well and Swarte Banks.. 14/iiif06  [164-19 |—| —|—|—|—|—|—|—|—=|—=|—=|=|—=|—=|=|=|—| 1|—|—|—|=|—|—|—|—|—| 1
39| Leman Ground s i 15)iiif06 | 1516 | —|—|—|—|—|—|—|—|—| 1|—|—|—=|—=|—| 1|—=|=|=|—|=|—=|—|—|—|—|—| 2
39| Along Fast side of Swarte Bank ... 16/iiif06 | 1417 |—|—|—|—|—|—|—|—|—|—=|—|—=|=|—|=|—=|—|—|—|—| |—|—|—|—|—|—| 1
39°| North-east of Smith’s Knoll Light Vessel .. 17}iij06 | 22-25 | —|—|—|—|—|—|—|—|—=|—|—|—|—={—|—| U—|—=|—]—=|—|—|—|—=|—{—1—|1
40'| Between Broken and Swarte Banks 10/v[06 17 st — =<l 1] 2f 1} 11 1b2) 331 kAl 1l L —l—l——|—|— ———1?
40?| Leman Ground 1vj06 | 13-17 | —|—|—|—|—=|—|—| 1|—| 2|—|—|—| 2| 1|—|—| L1|—| 1| L|—=|—|—|—|—|—| ?
40° » 11vj06 | 13-15 |—|—|—|—]| 1|=|—[—| 1|—|—|—|—| L}—=|—|—|—=|—|—=|—|—|—~|—|—|—|—| 3
404 % %, 11/vj06 | 15-17 |—|—|—|—|—=|—|—|—=|—|—|—| 1|—|=| 2|—=|—| 2|—=|—|—|—|—|—=|—|—|—| @
41*| Brown Bank Ground .. 12/v)06 153163 —|—|—|—|—|—|—|—=|—|—|—|—|=] 1| 1| 8|—=|—|—|—=|—=|—=|—|—|—|—|—|.2
41° mwsslm—__ 1|—| 1{ 1]—|—]| 1| 2| 3| 4| 2| 1|—|—|—|—|—|—|—|—|—=|—|—[16
414 OfEHaak’ nghtVesseI 13[v/[06 —1(,;_____._________ G B R0 PR RS PO B T 3l R 8 Gt iy antl ks e [ | 2= 1
43 | Leman Ground ; | 9-12[vi[08 1of18 ||| —|—| 1|—]—] 1|—|'2| 8]—]| 3| 4| 1| 1| 3|—|—|—|—|—|—|—|—|—P2
4u e .. |22-24/viii[08| 15-17 | —|— —|=|—=|—|—=|—]| 1| 3] 4| 3| 1| 5| 1|—|—|=—|—|—|—|—|—|—|—]'8
450 laasternDeepWater... 10/iiif06 | 23+25 | —| —| —|—| | =| | =l —{—=|—|—=|=|=|—|—|=|—={—] 1|—|—=|—|—|=|—{—] 1
45°| Between Middle and Winterton Shoals 11/iiif06 | 22-25 | —| —|—|—|—|—|—|—|—=|—=|—|—=|—=|—=|—]| 1|—=|—=|=|—=|—=|—=|—|—|—|—|— 1
46* | Between Brielle Ground and Eastern Deep Wat or 18v06 | 12-14}| —| —|—|—|—=|—=|—=|—| 1|—]| 1| 3] 1| 1|—|—|—=|=|—=|—|—|—=|—|—|—|—|— 7)
47 | South of Brown Ridges .. ; 18/v/06 15-19° | —|—|—|—|—|—={=| 1|=| t|=|=|=|=|=|=|=|=|=|— === | |=|= |}
48'| Edge of Eastern Deep Water 18/vj06 | 19-20 | —|—|—|—|—|—| 1|—| 1|—]| 2| 2| 4| 4| 3| 4| 3| 2| 1|—|—|—|—|—|—|—|—37 .
48? | Eastern Deep Water ... ool 19)vj06 | 20-23 |—|—|—|—|—|—|—|—|—]| 1| 4| 1|—| 8] 3|]—]| 1} 1| L|—=|—|—|—|—|—|—|— PO
49| Off Sandette Light Vessel | 29fxif06 | 16-21 |—|—|—|—|—|=|—|—|—=|=|=|=|=|=| Y=|=I=|=I=l=I=l=— |||}
51 | Gabbard Deep Water 15/i/08 93-25 ||| —|—|—| 1{—|—|—] 1| 2| 2] 6| 2| 7| 4| 4] 4| 3| 1| 2|—| 3|—|—|—|—|42
92 | Bchouwen Ground ... 29[ivj08 | 15-17 |—|—|—|—=|—=|—=|=|—=|—|—] i|—| 1|—=|—|—|—|—=|—=|=|—]—=|—|—|—|—|—]| 2
54*| Great West Bay : Inside ¢ Eastern Scruff 1/iii /07 2130 | —|—|—|—|=|—=|=|—=|—=l—=|=|=|=|=|—=|=|=|—| 1|—=|—=|—|—=|—|—|—]—| 1
561 » Teignmouth Bay s 07 R YO (R, N DG G DU O, A FECRS R S P O B e B B A B e et ol B £
o8l » Start Bay ... Opiiif09 | 78" |—| —|—|—|—|—|—=|—|—|—|—|=|—|——|= Y| Y{—=|—=|—= === ?
L ” R 9/viii/09 U6 S B O A PR 5 B B B B B e o b e L
j |

0LT
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TasLe VI.—Lengthk Measurements of Praick of the VI. Group (seventh year of life) in ‘Samples
N.B.—New Age Groups are taken to start from the beginning of April.

- collected during the '

period 1906-09,

Totals,

g Centimetres,
Depth .
'a Name of Fishing Ground. Date. (fn}::!.). Sex, : ‘
5 27.| 28.]| 29.| 30.| 31.| 32.| 33.| 34.| 35.| 36.| 37.| 38. 39, 40.| 41, 42.|48.| 44.| 45.| 46.| 47.| 48.| 49,] 50, | 51.|52.
T
30 | Bridlington Bay 26/vi[06 {10 10%| M. —l— |
31 2 5 10/ix/06 | 556 Rl L
32! | Flamborough Off Ground 22[iiij06 | 26-29 —_——
322 A : 23/iiij06 | 26 { o7 s
32 " " 23/iiij06 | 26-29 2 yiéss
321 5 ¥ 23fiiifo6 | 20 |{ Y |
32 3 # QEgiii 06 | 24-30 I D |
33 b " 20/x/06 | 29-32 kel 0%
33¢ ,, i 21/x/06 | 20-32 A7,
33° 3 i 21/x/06 929 L P
320 " > 21/x06 | 26-29 3k A
33 % % 22[x[06 | 26-28 —=
338 22/x/06 26 o el

33"
3310

33!.1
3314

35
367
an

3
37
3
38

40
40°

”» »
» »

” ”

”» ”»

” ”

Dogger Bank—South part
Horn Reef Outer Ground

” ”
» ”

Clay D,:aep, edge o’f, the Dogger
Between Broken Bank and Swarte Bank

Leman Ground

” »

22/x/06
22/x/06

23/x/06
23/x/06

2,5/vi[08

. | 18-22/viii/08

17/x/06
25 [ix/06

25/ix/06
26/ix/06
26/ix/06
27ix/06

10/v/06

11/v/06
11/v/06

26
26-29

29-33
33-37

24-25

24-28
10-15
24-25

23-25
22-23
23-24
15-22

17

13-17
13-15
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TABLE VI.—continued.

é‘ Centimetres.

% Name of Fishing Ground. Date. (If)reg;t;l Sex, é

:% i 27.|28.(29. | 30.| 31.| 32.| 33.| 34.| 35.| 36.| 37.| 38.| 39.| 40.| 41.| 42.( 43.| 44| 45.| 46, 47.| 48.| 49, 50.| 51.| 52. E

: [
VR RTIEER T A e s A bR i 1 BT R S X B N S D R O U (N O W T R T R A A e
40°| Between Leman Ground and middle of Brown Ridges 11/v[06 17 F. |—|—|—|—|—|—|—|—|—|—|—| 1|—|— 5 o 51 8 T ) T MR e G 1
41'| Brown Bank Ground iRt T T 4 S ) R SR ST PR RS R I L (R e e Y e S R R R T O T D T R R T O
412 i ,, 12106 (155364 B || —|—l—l—ti=| 8l —|—||=| || A S
|, ; TR o - o e 5
41| Off Haak’s Light Vessel ... Iy gl T ek O R O, WS PR G O ) N (R S S AR TS B I G ) R T Y L
43 | Leman Ground 912/vifo8 | 15-18 | {30 1= == =1 1 2—=1=)=0 }—3:;:;::::::::::: £
ek A S B oy Y e
45° | Eastern Deep Wate ) IO R T R e R R O e (N A SN et Gt o S B A 5 (R TR R R B (B G e B
48'| Edge of Eastern Deep Water 18/v/06 TR ey W (e R ot ] ¢ SR R T i Al S [ e L)) R, o ey e e Vi e W ) ey D]
48?| Eastern Deep Water 19/v/06 Ty BeD L B fie o O] FO |, e, RO AT R [ DT IS L R i 0 i b 8] i o S0 el R R
49'| Off Sandette Light Vessel 29[xi/06 2022 | M, |—|—|—|—|—|—I— wowd b, el o B Lt o b 1l —|—|—|—|—|—|—|—|—|— %
o N1 sl<el=11] 2l el 5l 4] 31 8} alcibctbintaatiatetioniin b poto Lot ol
51 | Gabbard Deep Water .. .. .. .. .| 15jos |23 {371 STITI L 222 4 %o 0 4 g TSI TSI DTS
53?| Great West Bay : Beer Head—Berry Head ... 27[ii/06 B L e R YT ) (AR SN PR i B e e D 4t ST el Lo D B PO Vi fe g ek e ) ) W i L (PR
54! R 5 Ingide “ Eastern Scruff ” ... 28]iij07 21-30 | F. |—|—|—|—|—|—|— e it i Lol et ot B (o o Y G —|—|—|—|—|—|—} 1
542 7 i : i . Wl e v, R L B ORI RO R A i RN L O T B U O ) 1 R T O Y B
549 i : - : b 1/iij07 | 26-30 | ¥, |[—|—|—|—|—|—|—|—|—|—|—|=|=|=|—|—|—| 1|=|—|—|=|—|—|—|]—] 1
56 » »  Teignmouth Bay 27-28/xi/08 | 3Y4L | F. |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| 1|—|—|—|—| 1
58 » ,»  Start Bay 9/viiij09 | 71-8 E. |—|—|— ===~ === ===~ | Y| Y~ ||~~~ |—|—| 8
Table VII.—Length Measurements of Plaice of the VII. Group (eighth year of life) in samples collected during the period 1906-09.
N.B.—New Age Groups are taken to start from the beginning of April.

5

z Centimetres,

-;‘;’_ Name of Fishing Ground. Date. (fD[:'E)' Sex, : R S T =
d'E.fl 24,| 25, 26.| 27.| 28.| 29.| 30.| 81.| 32.| 53.| 34.| 35.| 36.( 37.| 38 | 30.| 40.| 41.| 42, | 43.| 44.| 45,| 46, 47.| 48, 49.| 50 | 51.| 52.| 53.| 54.| 55.| 56 §
- ? e PR = S L, e i = A ( i g

. g e T B e e o SN o R B EE O T PR e e i i g ] iy e T i Pt e PN e % iy
30 | Bridlington Bay .. .| 26/vi/06 |103-10} {F < T 0 154 ) 9, 9 W T e O 1 G0 2 7 W TR s o ) B o s el o e i
32| Flamborough Off Ground ...| 23[iiij06 | 26 | F. |—|—|—|—|—|—|—=|—|—=|—=|—|—|—<|—= oo fspuasrand b P T T S e e O e
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32
33
2%
33¢
3°

33

3310
331
3312
34

35

36
37
37
a8
401
41!
418

43
44

45
49
51

oF

57
58
58*

” ” ”

” ” ”
” ” ”»

”» ” ”

» ” -b

Dogger Bank—South part
Horn Reef Outer Ground

Cla.y”l)eep, e,Elge of ﬁogger
Leman Ground
Brown Bank Ground...

2] ”

Leman Ground ...

” ”

Eastern Deep Water
Off Sandette Light Vessel
Gabbard Deep Water ...

Great West Bay: “Inside East-
ern Scruff.”
Tor Bay

Start Bay

» ’!

” ”

” ” L]

23/iii[06

20/x[06

21/x /06

21/x /06

22/x[06
22/x[06
22/x[06
23/x/06
23[x]06

2-5[viJ08

. |18-22viii[08

17/x/06
25ix06
26/ix 06
27/ix]06
11/v/06
12]v/06
12/v/06

9-12/vi/08

. | 22-24/viii)08

10/iif06
29/xi/06
15/i/08
1}iii[07
7[viii[09
9Jviii[09
9)viii[09

26-29
2‘.?—31

29-32
26
26

26-29
29-33
30-33
24-25

24-28

10-15
24-25
29-93
17-22
15-17
164-17
151-163

15-18
15-17
23-25
17-20
23-25
26-30

e,

it
g e e 1 T

o —
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TasLe VIIL.—Length Measurements of Praice of the VIIL. Group (ninth year of life) in samples collected during the perlod 1906-09,

N.B.—New Age Groups are taken to start from the beginning of April.

-,2 r Centimetres,

% Name of Fishing Ground. | Date. If)epth Bex, o
] S .
: : | 36.(35.36. 57.|38.| 30.| 40. 41.| 42.  43.| 44, 45.) 46,  47.| 48.| 40,50, | 51. 52| 55, 54.| £

|
£ FleaTak)
33'| Flamborough Off Ground .. 21/x[06 29-32 ] I Y 4 SRS R GG RN L (ki (R N A S i | S A ) R S N S
33 i : 29/x/06 g6 | = S ] e s = T = S B
334 2 # 93/x/06 TR ) T R R % S B el oL AR L e Rt ) ) ] e
334 : - S0 O T 5 R R S F G 0 R V20 R b el Y Rl A e i R 1
34 ? i e (e i 1T Y I S L 08 30 L G il O oS e g L i 3
#h {Giloty e T 18-22jvitijo8 | 24-28 | {0\~ 11— NT|T|T 1T CID DS oz el
36*| Dogger Bank—South part ... 17/x[06 10-15 F. |—|—|—|—|—|—|—|—|—|—|—|—|—|—| 1|—|—| 8 —|—|—]| 3
38!| Clay Deep, edge of Dogger... 27[ix /06 15-22 F. | —|—|—|—|—|—|—|—|———|—|—|—| 1|—|—|—|—|—|—| 1
40*| Leman Ground . 11/v[06 15-17 | M.|—| 1|—|—|—|—|—]—|——|—|—|—|—|—|—|—|—|—|—|—] 1
@l 3 e oL g R T B R G i U ) U o i sl SRR G D w1 A M )
SR e 22-papwitijos) 15-17 |{ g | 1| YT T T T T T ) g
45°| Eastern Deep Water 7/iii/06 1920, 1, |=tlotos restmb b bt {6 ot 1| —|—|—|—=|—=|—|—|—|—|—| 1
51 | Gabbard Deep Water LT e B e e Bl ¢ £t el e
58| Start Bay TR, N N RN M 08 N N (04 R Y O ) Y A Y s ) IR e i R et ]
| )
TasLe [X.—Length Measurements of Praice of the IX. + Groups combined (tenth and subsequent years of life) in Samples collected during the
period 1906-09.
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