APPENDIX A.—LENGTH-FREQUENCY RECORDS

Most of the evidence upon which the conclusions
of this paper rest consist of the results of tagging
experiments and of the length composition of the
mackerel stock as it is known from the measurement
of samples from the commercial catch. The tagging
results are recorded in appendix B. In this ap-
pendix will be given the basic records of size com-
position.

COMMERCIAL CATCH

From the statistics of 1927 to 1930 it may be
estimated that the offshore fleet accounts for ap-
proximately 70 percent of the total catch and that
miscellaneous alongshore fisheries, mainly inshore
small-boat gill nets, pound nets, and traps, account
for the remainder (Sette and Needler 1934: 16 and
23). Of the offshore fleet’s catch, about 90 percent
is taken by purse seiners and 10 percent by drift-
gill-netters (Sette and Needler 1934: 23).

Purse-seine vessels, known as “seiners,” are rela-
tively large, averaging in 1929 about 35 net tons
(register measure), and they carry crews of about 12
men, while the drift-gill-netters, known as “netters,”
are smaller, averaging below 20 net tons, and carry
about 7 men. As might be expected, the seiner
catches normally are larger than the netters’ catches.
Seiners fish throughout the “mackerel season” while
netters typically fish only in spring and fall.

During this investigation Gloucester was the home
port for most of the vessels of both fleets, with a few
fishing out of Boston. Although based on Glouces-
ter, the fleet delivered most of its catch to other
ports. In a typical season about one-third of the
seiner fleet sailed early in April to engage in the
“southern” fishery off the Virginia capes, landing
their early catches at Cape May, Wildwood, and
sometimes Atlantic City, N. J. By May nearly the
entire fleet was out and the fishing was off the New
Jersey-Long Island coast, with most of the catch
landed at New York. Toward the end of May the
fishing area was mainly off the southern New Eng-
land coast with some of the catch going to New
York and some to Boston. At this time a portion
of the fleet customarily sailed for the Nova Scotian
coast (“Cape Shore”). These vessels brought their
fares back to Boston and rarely made more than one
Cape Shore trip. By mid-June-the entire fleet was

usually fishing in the Gulf of Maine and landing the
fish at Boston and Gloucester. Boston usually re-
ceived mackerel most regularly, with fares going to
Gloucester for salting and canning mainly when the
fresh-fish market and freezers were glutted with
mackerel.

SAMPLING THE CATCH

With one man regularly available to sample the
catch, it was possible to cover the entire range of the
vessel fishery by starting at Cape May in April,
shifting to New York as soon as landings were sub-
stantial there and, finally, to Boston as soon as a
substantial portion of the landings were made there.
Since it was not always possible to anticipate the
shift of landings from one port to another, some-
times there was a gap of several days in the sampling
series. On the other hand, it was possible sometimes
to have samples taken at several ports simultaneously
when extra employees were available.

Sampling was done daily, and samples were drawn
from as many fares as time permitted. Often
samples were taken from every fare arriving at the
port, though when landings were numerous this was
not possible. On the average, samples were taken
from about 800 seiner catches and from about 200
netter catches each season. This was equivalent to
about 28 percent of the total number of seiner
catches and about 24 percent of the total number
of netter catches per season.

In taking a sample, first the skipper or a responsible
crew member of the vessel was questioned as to the
date, time, and locality of catch, and the number of
sets made. Then, as the mackerel were unloaded, a
number of mackerel, taken at random, were meas-
ured. The standard number for a sample was 20
fish, but when opportunity afforded and special
purposes were in view, 40, 50, or 100 fish were
measured.

In addition to his sampling of the vessel fishery,
the regular sampler was often able to take measure-
ments of trap-caught mackerel from known sources
shipped overland to the principal ports; also, at
Woods Hole, Mass., Montauk, N. Y., and occasion-
ally other alongshore localities, trap and pound-net
mackerel were measured by personnel primarily
engaged in other duties. The coverage of this
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pound-net and trap fishery was far less thorough and
less consistent than the vessel fishery. It varied
from 8 samples containing 300 fish in the season of
minimum sampling to 250 samples containing 13,000
fish in the season of maximum sampling during the
10 years included in this 1nvest1gatlon

MEASURING THE FISH

Measurements were taken on a measuring board
having a nose block at one end and a measuring scale
inlaid along the middle of the board. Since it was
often necessary to employ the measuring board in
places where it could .not be set on a horizontal
surface, additional beveled blocks were set along the
longitudinal margins of the board to form a trough
that not only prevented the fish from sliding off the
board but also gave some assurance-that the fish was
correctly positioned on the board. In measuring,
the fish was laid on the board, after flexing when
rigor. mortis was present, so that the shout was
lightly pressed against the nose piece and the longi-
tudinal. axis of the body lay along the graduated
scale. 'The latter was graduated in half-centimeters
and offset one-quarter. centimeter from the nose
block. By reading to the first graduation mark
unobscured by the tail, a measurement was obtained
which gives the straight-line distance from tip of
the snout to the tip of rays at the middle of the fork
of the tail to the nearest half centimeter. The length
therefore. corresponds to the measurement which
Ricker and. Merriman (1945: 185) have named
“median. length” and for which they recognize also
the alternative-ﬁdesignations of midcaudal length or
fork length. oo

To avoid personal.bias in. favor of whole or half-
centimeter marks, the measuring scale had uniform
graduation marks and they were serially numbered.
In addition to avoiding bias, this had the advantage
of giving - two-digit numbers for all listings and
computations, the data being divided by two for
conversion. to centlmeters only at the final stage of
work.

SUMMARIZING THE DATA

Data on the locality of catch were received from
the fishermen in terms of distance and bearing from
headlands! For'purposes of portraying the distri-
bution of catches, they were plotted on mercator
projection charts and summarized by 10-minute
rectangles of latitude and longitude. But such fine
divisions' were not practical for summarizing the
length-fretjuency records, so the much coarser pattern
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of statistical areas adopted by the North American
Council on Fishery Investigations was used to clas-
sify the samples by catching locality. This system
designates the larger regions by Roman numerals
and their subdivisions by capital letters. Since the
North American Council had not subdivided its
area XXIII, we have divided it into subareas for
the purposes of this investigation. The North
American Council statistical areas and subareas as
they existed at the time of this investigation, and
our own subareas for area XXIII are shown in figure
1 for mackerel fishing waters. Some of the North
American Council’s subarea boundaries have since
been revised but not in places materially affecting
the locality designations used in this report.

For purposes of summarizing the records by
periods of time, two basic units were used: 5-day
periods and half-month periods. In 31-day months
the final “5-day” period of a month actually con-
tained the 6 days running from the 26th to the 31st,
inclusive, and the final half-month contained 16
days running from the 16th to the 31st, inclusive.
In 1933 and 1934 the purse-seine fleet operated
under a system of limitations intended to curtail
the landings. 'This system affected the activities
of the fleet by time units of calendar weeks, and for
these two seasons our data were summarized by
calendar week and calendar biweekly units of time.

DATA INCLUDED

In the present study of migrations by the method
of size-composition comparlsons, use is made of the
length-frequency distribution in geographical units
of statistical subareas and in time units of 5-day
periods (weekly periods in 1933 and 1934). The
tables in this appendix are intended to give the source
data and should be in the same units. However, to
save space, the data have been combined by 10—day
periods in certain instances where the frequency
curves were similar in successive 5-day periods.
Furthermore, to conserve space it has been nec-
essary to omit certain entire categories of data.
These were selected so as to minimize the loss of
evidence significant to migrations. Omitted are:

1. All samples from pound-net and trap catches,
These were taken intermittently, at only a few
points along the coast and are not adapted to syste-
matic portrayal of size-composition changes in time
and space. Insofar as comparable place and time
records are available, the size composition of mack-
erel catches of traps and pound nets in spring is
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similar to that of the purse-seine catches in’spring.
In summer, however, the pound nets and trap
catches lack the adult sizes of mackerel.

2. All samples from spring and summer drift-gill-
net catches. These differ from the purse-seine
catches slightly. Because the differences may be
due to mesh selection, it is doubtful whether or not
they represent a true difference in the population
sampled by this fishery.

3. All samples of yearling and younger mackerel,
-where occurring unmixed with adult mackerel, in
summer and autumn catches. These are to be pre-
sented in detail in a report to be prepared on the
subject of growth rates.

4. All samples from the summer purse-seine fish-
ery; however, a summary table of length-frequences

for the summer-fishery samples as a whole is given in
table 24.
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5. All samples prior to May 1 of each year. The
mackerel catches prior to May 1 were so nearly
identical in size composition with those from the first
half of May that the latter serve to give the early-
spring composition.

The remaining data cover the seasons, spring and
fall, when evidence of migrations is given by changes
in size composition. Table 20 gives a list, by date and
statistical subareas, of number of fish measured; and
table 21 gives the length frequencies of these measure-
ments, by date groups and statistical subareas, for
May and June of each year. The corresponding data
for the fall fishery are given in tables 22 and 23. For
the year 1933 a discrepancy will be noted between
the numbers of fish listed in tables 22 and 23. This is
due to the omission from table 23 of mackerel under
32 centimeters. ‘

TaBLE 20.—Numbers of mackerel from purse-seine catches measured in May and June from statistical areas XXII and XXIII, by date
and statistical subarea .

1926 1

Area XXIII

Date

1 In addition to the numbers listed in the table for 1926, there were 620 mackerel measured from drift-gill-net catches in area XXIII during the period from May 1
to 15 that were unclassified as to date and subarea and 20 each from purse-seine catches on May 7, 8, and 10 that were unclassified as to subarea.

3 From drift-gill-net catches.
3 Includes 20 fish not classified by statistical subareas



320

FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

TaBLE 20.—Numbers of mackerel from purse-seine caiches measured in May and June from statistical areas XXII and XXIII, by date

and statistical subarea—Continued

1927

Date

Area XXIIT

Area XXII

Date

Area XXIIT

Area XXIX

ettt

..... 60

..... 40

] Sl ie0

June M _ |l 140 ). .20 " 100

June 15 oo e e C ] 100 | 440

J 100 | 360

] e

] T -

J 20 {020

20 ...
4 Includes 39 not classified by subarea.
5 Includes 20 not classified by subarea.

¢ From D.
7 Includes 40 not classified by subarea.
1928
Area XXIII Area XXII Area XXIII Area XXII
Date Date
C B R Q P (o] C B Q P o}

Voo 1
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TaBLE 20.—Numbers of mackerel from purse-seine caiches measured in May and June from statistical areas XXII and XXIII, by date
and statistical subarea—Continued

1929

Area XXIII Area XXII Area XXIII Area XXII
Date Date

P S A S U S

8 From subarea XXIIT D.

9 Includes 32 from XXII D,

W Includes 167 from XXI1I R,

1t Includes some fish from adjacent portion of subarea O.
11 Includes some fish from adjacent portion of subarea H.

1930

Area XXIII Area XXII Area XXTII Area XXII
Date Date

13 Includes 25 from XXIII D,
1 Includes 20 from XXIII S.
18 Includes 32 from XXIII S,
18 Includes 20 from XXIII P,
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TABLE 20.—Numbers of mackerel from purse-seine catches measured in May and June from statistical areas XXII and XXIII, by date
and statistical subarea—Continued

1931

Area XXIII
Date

Area XXII

D o} B

Q o)

Date

Area XXIIT

17 Includes 20 not classified by subarea.
18 From XXII R.

 Includes 20 from XXII P.

% Includes 60 from XXII G.

1932

Area XXIIT
Date

Area XXII

Date

Area XXIIT

Area XXII

2 Includes 20 from XXII R.
22From XXII F.
33 Includes 50 from XXII P,
% From XXII H.
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1933
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XXII and XXIII, by date

Date

Area XXTII

Area XXII

Area XXII1

Area XXII

Date

Date

Area XXIII

Area XXII

Q

300
71370

|28 1175

2 Includes some from May 2 and 4.

2 From XXII R,

27 Includes all samples from May 28 to June 2,

28 Includes all samples from June 4 to 9.

1935

Date

Area XXIII

Area XXII

Date

Area XXIII

Area XXII

2% From XXII R,
30 From XXII G.
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TaBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas

[All are from catches by purse scines except those noted for 1926 which are by drift gill nets. For region number see table 19]

May 1926 June 1926

Length, centimeters 1-15 {16-20 | 21-25|  26-30 1-5 6-10 11-15 16-20|21-25|  26-30

P bt 03 T TN N N s

—

June 1926

-

1 All subarcas. 3 Includes 40 fish from subarea P.
2 Includes 60 fish not classified by subarea. 4 Includes 120 fish from subarea Q.
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TasLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

May 1927 June 1927
Length, centimeters 1-10 11-15| 16-20 21-31 1-5 6-10
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400 - 110 | 104 | 31 24| 13 ] 4| 7 11 124} 5| 1137] 3 95 9
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June 1927
Length, centimeters 11-20 21-30
A (o] P Q R S D P Q7 R S

¥ Includes 39 fish for which the subarea was not reported. 7 Includes 60 fish for which the subarca was not reported.
8 Includes 20 fish for which the subarca was not reported.
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TaBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

' May 1928 June 1928
' Length, centimeters 1-10 11-20 21-31 1-2 5-10 11-20 21-30
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TaBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

May 1929 June 1929

Length, centimeters 1-10 11-20 |21-31 1-10 11-15 16-20 - 2130
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92 | 648 | 95 | 40 | 25 |224 |268 |167 (392 (1,045 | 80 | 228

8 June 17.
¢ June 19 and 20,

10 ncludes some samples from adjacent positions of subareas H and O.
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TasBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

Length, centimeters

May 1930 June 1930
1-10 11-20 21-26 | 27-31 1-10 11-20 21-30
c Q/R|[s!{ o || o |R|s|E|l]Q |R|E|Gg|H|lO|lP]|O
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12 |..--| 8
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56 | 32 (135 {1,122 | 20 |130 658 |312 (397 | 60 | 334
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TasLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

May 1931 June 1931
Length, centimeters 1-10 11-20 21-31 1-10 11-20 21-30
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TasLe 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subarzas—Continued

May 1932 June 1932

Length, centimeters 1-10 11-20 21-31 1-5 6-10 11-20 2130
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'
-y

oo 40 .. RO ORI PR PRI SRS

9 210 1 PO
12123 61 1]..--) 8. e
12123 47 1]...114] 2
13 {20 1mf 2i.f 7({ 1 1
1315 16| 2 101 3 2

317 13 ... 151 4 2

21 3 6] 2 121 7 1

21 5 281 8j....j20] 7 1

2| 8 2113 1....j21]21 ————

4|15 5115 |....{ 28] 16 3

6117 50§ 21 j...-{ 24113 —-

7114 59110 j...-] 19} 8 i

7116 481 3I|...j 14} & 2

3113 48 | 2|...] 5] 2 —

1110 27 3l 4} 2 -

11 8 51 3 k3 = ———-

111 9y 3 4 1
[ ) 61 1 1 1

1] 2 511 - -
21 4 511 -
PR B | |35 FURN RIS Fo 2

11 20 FRISHNE NN SIOIIOR OISR R i NSRS MR NS PR

) O (- S PR FR P PRV PSR WO PRSI IR

[P S [ 3 PRSI o RSN PROON JRPRSENS) PRPREP JEVRRI PO SO oy U

Total o e e 80 | 639 1,098 {154 1260 | 70 | 20 {134 525 11,055 |135 | 25 255 1230 430 | 40 (600 1260 | 40 | 20 560 | 50

12 1 sample of 25 large fish taken on May 31 is omitted from the May 21-31 column and included in the June 1-10 column,
12 2 samples of 65 large fish taken on June 6 are included with the June 1-5 and ezcluded from June 6-10 column,
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TaBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

Le

ngth, centimeters

May 1933

June 1933

1-10

11-15

16-20

21-25

26-31

1-10

11-20

21-30

ot bt




332 FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

TaBLE 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

May 1934 June 1934
May 27~
June 2

Length, centimeters 1-5 612 13-19 20-26 3-9 10-16 17-23 24-30

B|C{A| B |C{A/BIQ|R|S|O] Q| O] Q] Q |E|G|O|Qu E

1
1

2 -
3 JEOUUE B O T I O T
4113116 1 3 || 1 2
6111138} 31 5| .| 3 5
81161341 2| 71| 4 4
41 928 1f12{ __| 9 5
6 6351 1| 91 __| 8 6
ee-| 81197 11104} 5 8
e 411} 115 1] 8 7
-l 1031} 433 (.10 26
16 (62112160 | ___[30][ 49
-l 28154114181 61321 92
91 91 _127178116{75| 4|46 80
119 | 12 18143 | 8|32 3141} 67
61 | 144-._.| 22120 9|25] 41221 35
581131 1) 8| 6 61121 2| 9| 15
131 4.} 3| 3| 4 4| 1| 4| 10
41 64 3| 3] 4|-—|----| 3
61 1|----f 3| 1| 3] 2] __J--.] 1
Ty 3| Do 2| 2] 1 2
61 4| | 24 1] 4} 1] 1 2
my 3 |-o|--cl 21 51 14 31 11
10| 2] 6| 2} 6]16| 1{ 2 7
191 3 ---| 41 31 2|25) 1| 3| 24
26 7 ----] 8| 4| 41494 |11} 35
330 5. (121 7|11)60] 612 55
62| 5 ....|14111]|1218 ; 2|10 56
581 81----|17 41111674} 2|13 55
561 71117 3| 4|72} 2 46
40 4 |---.j12] 4] 5|36 21 2| 34
261 2---.| 8] 3111|171 1] 6 12

6 1]-——-f 2} 1] 2|10{_.__|] 2
61 Tlooo ) 20 2] 2 )aece] 1 4auos
______ 20 [N I VORI [ G VR S [ PUSSOR) PESRON) FEVIOI DU

-
|
'
1
1
T
'
1
i
v
'
v
'

Total . ___ oo __ 100 {590 (200 [1,616 1981 |740 |330 681 | 80 | 31 {281 |1,110 80 {1,370 |1,175 {140 | 40 {320 |550 {170 {872 | 40 (310 | 760

1 ] gpecial, nonmarketed, sample of 30 small fish from area Q on June 13 not included.
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TaBLe 21.—Length frequency of mackerel in May and June 1926 to 1935, inclusive, by time periods and by statistical subareas—Continued

May 1935 June 1935

Length, centimeters 1-10 11-20 21-31 1-10 | 11-20 21-30

251 12,013 1,405 1,874 | 50 76 51 51

16 Includes 90 fish for which the subarea was not reported.
16 Excludes 66 small (less than 26 centimeters) fish taken June 6 and 7.
17 Includes some fish from area G.
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TasLre 22.—~Numbers of individuals measured in samples of catches TaBLE 22.—Numbers of individuals measured in samples of catches
in the fall, 1926 to 1935 inclusive, by gear, by time periods, and in the fall, 1926 to 1935 inclusive, by gear, by time periods, and
by statistical subareas of area XXII by statistical subareas of area X XII—Continued.

1926 1927
o o
By purse scines drift- By purse seines drift-
gill- gill-
Date nets Date nets
D E G P E E G H o P E
Dec. 180
Dec. 40
Dec. 140
Dec. 80
Dec. 16 120
Dec. 160
Dec. 80
Dec. 180
Dec. 260
Dec. 20
1928
By
By purse scines dg?lflt_'
nets
P Q E

By
By purse scines dgrillfl- By
Date nets By purse seines ‘g’l{_t'
Date nets
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TasLE 22.—Numbers of individuals measured in samples of catches
in the fall, 1926 to 1935 inclusive, by gear, by time periods, and
by statistical subareas of area X XI1I—Continued.

Date .

1930

335

TaBLE 22.—Numbers of individuals measured in samples of catches
in the fall, 1926 to 1935 inclusive, by gear, by time periods, and
by statistical subareas of area X XII—Continued.

1931

B.y
By purse seines i‘;i{f‘
nets
C E G H (6] P E

Date

By -
By purse seines dg?lflf-
nets
D E E

Date

By
By purse seines dgrlllflf-
nets

C D E E

Sept. 24__

Sept. 28 _.____

Date

By purse seine gill-
nets
D E E
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TasLe 22.—Numbers of individuals measured in samples of catches TaBLE 22.—~Numbers of individuals measured in samples of catches
in the fall, 1926 to 1935 inclusive, by gear, by time periods, and in the fall, 1926 to 1935 inclusive, by gear, by time periods, and
by statistical subareas of area XXI1I—Continued. by statistical subareas of area X XII—Continued.

1933 1934
By By By
Purse | drift- Purse | drift- . drift-
scines | gill- seines | gill- By purse scines gill-
Date nets Date nets Date nets
E E E E D E G H E
190
97
273
100
135
167
126
€0
61
1935
By
By purse scines dgrillii-
Date nets

By
By purse seines dgri‘lflf-

Date nets
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1935 inclusive, by gear, by time periods, and by statistical subareas of area XX11

1926
Purse seines Dri::-gill-
September— October— November— N
Length, centimeters 300:6 Dec.11
1-10 | 1120 21-30 1-10 11-20 2131 | 1-10 |11-20{21-30] Dol
E|G|E|G|D|E|G| G P EIG|PIE|GI|E|G| G| G E E

AN e R DI

G -

¥
i
'

1
1.
11 ...
1

5

13111 1
31 (11| 4
40124 | 2
42155 6
65 159] 8
721321 9
44 1 28| 7
27 R 50
131 1| 2[13]16 24
37V 1. § 7
3o feeee] 1| 6.
41 2 ... 1

1

1

—

)
[
'

—
[RYRT iV AV-TV.T-CI NN

23 |53
58171
55
65
39
29
12

[t PR TR SRRV, X VAV-Y O YN

Pt DD D 1k et gt
own

LA TP RN J

500

380 (240 ; 40 |560 {600 {1,140

20

140

40

280
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1933 inclusive, by gear, by time periods, and by statistical subareas of area XX 11—

Continued
1927
Purse seines Drift-gill-nets
September— October— October— |December—
Length, centimeters IIIBI‘E)
1-10 11-20 21-30 1-1011-20] 21-31 11-20{21-31{11-20|21-31

—

1928
Purse seines Drift-gill-nets
September— Oct. Oct. November— Dec.
Length, centimeters 10 11-20 2130 1-10 21-31 1-10 11-20 | 21-30 1-10
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1935 inclusive, by gear, by time periods, and by statistical subareas of area X X 11—

Continued
1929
Purse seines Drift-gill-nets
August— September— November—
Length, centimeters 1(1 t‘ito ZS{:B;O ch)_cg'l
21-31 11-20 21-30 1-10 11-20
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1935 inclusive, by gear, by time periods, and by statistical subareas of area X X11—

Continued

1930—~BY PURSE SEINES

Length, centimeters

August— September— October—
11-20 21-31 1-10 11-20 21-30 | 1-10 [21-30
plE|lcglo|lPr|ojPr|D|Ejc|o|E|Gc|H|G|{P|P|E

) NIUI00 e QO L

3 et it ST ND WD ST O D

ot e
—

10

1930—BY DRIFT-GILL-NETS (SUBAREA E)

October— November— De S October— November—
Length, centimeters zsle__%to 116 Length, centimeters Pucr) Reﬁ)
11-20 | 21-31 | 1-10 | 11-19 | 20-30 11-20 | 21-31 | 1-10 | 11-19 | 20-30

______ 440 e 2 14 21 92 45

______ 4.5 ... 2 19 31 9 98 68

...... 450 o ccaaae 2 9 56

...... 455 e 1 6 30

______ 460 ... PR 1 5 20

...... 46,5 .. PR 7 15

3 470 e eeeeee] Y 4L 3 15

VA IIK 7 & SNSRI SN S B U B 2 IR 4

9 | 48.0. e era|memcce] e memam 5

15 || 48,5 e[| Y |l 5

10 || 490 e e e e - 2

I3 TN NDUIIN S, MR N N PO S A,

311 500 2

2 11 50.5 2

...... $1.0.. 2

34 515 oo 2

| M1 IV X | ISP PSS RN OO NI RIS 1

%(9) 7% TR NN NS NI NN MU S 1

otal Lo 34
47 Total 20 50 221 550 3 918 430
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1935 inclusive, by gear, by time periods, and by statistical subareas of area X XI1I—

Continued
1931
Purse seines : Drift-gill-nets
August— September— October— November—
. Oct, Dec.
Length, centimeters 21-30 1-10
11-20 21-31 1-10 11-20 21-30 1-10 11-20 21-30 10-20] 21-30

—

R
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TaBLe 23.—Length frequencics of mackerel in-the fall, 1926.to 1935 inclusive, by gear, by time periods, and by statistical subareas of area X XI—

Continued

1932

. Length, centimeters

Purse seines

Drift-gill-nets

August— September— S November— December—
ept.
21-30
11-20 21-31 1-10 11-20 21-301 1-10 | 11-20 | 21-30 | 1-10 {11-20
C D C ‘D E D E D E D E E E E E E E

2 P
2 - 5 1 2
4 1 11 1 1] 3 2
7 1 21 3 2 4 4
8 1 32 2 7 1 7 2
1 6 38 8 7 5 61 1li.._.._. 3 2
4 6, 52 3 5 3 6 50 68 21 1
8 6 40. 4 7 1 2 48
9 8 35 2 11 1 2 36
3 8 47 5 4 7 4 24
3 7 55 8 11 3 3 37
8 1 40 2 9. 4 9 30
4 1 56 9 10 4 1 39
6 8 49 4 5 1 4 61
5 3 24 1 11 5 2 2 49
2 3 15 - 2 (20 P 2 53
3 1 11° 1 2 1 1 1 50
______ 1 3 1 2 20 [ R 36
1 15
............ 9
______ 6
7.
____________ 7
______ 2
_____ 1
1
1
______________________________________________________________________________ 1
500 | 120 83| 548 56 | 100 | 140 40 60 84 20 42 | 110 | 685 845 810 43

1 Includes 1 sample of 20 mackerel landed Oct. 1 from subarea D,
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TaBLE 23.—Lengih frequencies of mackerel inthe fall, 1926 to 1935 inclusive, by gear, by time periods, and by statistical subareas of area X XI1I—

ntinued
1933
Purse seines Drift-gill-nets
Length, centimeters Aug. September— October— Oct. | Oct November— December—
27 to 29 to | 29 1o

Sept. 2
Po%l 39 |10-16 | 17-23 | 2430 | 17 | 8-14 | 15-21] 22-28 [Nov-#Nov. 4l 5 41 |19 20| 2525 | 2650| 1-5 | 6-10 |11-14

9
6 9
4 8| 9| 41 10 10| 7l...... 8
4 9 3 4 4 1 | S R 6 4
1 | S RO 2 P 1 i 7 2
2 1 D A RIS SN FPREPON I S A 1 2
2 1 ) N T 1 4
1 1 1 3 3
3 1 ) PR B, 6 9 1
6 20 T T PR 1 1 3 1
0 3 6 3 7 5
3 (<73 F— 2 2 6 4
8 6 |7 DRI S B M 3 12 4
5 ) T SR S 7 6 4
9 L " SRR AR M 2 6 22 54 37 48 38 13.
3 5 4 5 30 52 49 39 40 1
7 4 2 6 24 61 9
4 3 1 1 17 43 5
2 2 '3
5 1
4
3
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TaBLE 23.—Length frequencies of mackerel in the fall, 1926 to 1935 inclusive by gear, by time periods, and by statistical subareas of area X X11—

Continued

1934

Purse seines

Drift-gill-nets

September— October— November—
Length, centimeters Dec. 5
21-30 1-10 11-20 13-21 | 26-30
E G E G H D E E E E

I
'

-
O\ DI HR D00 O I T =
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TaBLE 23.— Length frequencies of mackerel in the fall, 1926 to 1935 inclusive by gear, by time periods, and by statistical subareas of area X X11—

Continued
1935
Purse scines Drift-gill-nets
September— October— November— December—
. Nov,
Length, centimeters 1-10
1-10 11-20 21-30 1-10 11-20 21-31 1-10 [11-20(21-30 | 1-10 (11-20

[y

v 1
~
—
T
'
'
i
|
-

856618°—50——7
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TasrLE 24.—Length composition of mackerel during the “summer” period, 1926 to 1935

1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
Length, centimeters
July 1- July 1- July 1- July 1- July 1- July 1- July 1= | June 25— | July 1- July 1-
Aug. 31 Aug. 31 Aug. 31 ug. Aug. 10 Aug. 10 | Aug. 10 Aug. 26 | Aug. 20 Aug. 31

3,689

3,418

10,183




