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HLCHARD EGGS AND LARVAE ANT OTHER FISH LARVAE

^

PACinC COAST, 1950

By Elbert H. Ahlstrom

This report contains records of the quantitative sampling of fish
eggs and larvae off the west coast of North America during 1950 o The
5.rea Included is roughly that lying between the Colximbia River and Punto
Abreojos, Lower California, and extending 350 to UOO miles off shore

»

The species included are the pilchard or sardine ( Sardinops jaerulea ),

northern anchovy (Engraulis mordax ) , jack mackerel" (Trachuras sj^Tnmetricus ) ^

halce (Merluccius productus ;. and rock fish ( Sebastodss 5pp.)e 1/

In the tables, pilchard larvae are enumerated by size categories,
and pilchard eggs by age (in da^/B) since spavjning. Northern anchovy
larvae are also enumerated by size categories. Tabulations are given
of the numbers of jack mackerel, hake, and rock fash, three of the
most abundant species in the collections. In addition, haul data are
given for all collections taken during cruises 11 through 16, February
through September, 1950. Descriptions of the eggs and larvae of the
jack mackerel and hake are being prepared for early pubiicationo

The purpose cf this report is to put these data on recordo
Analyses of the data will be presented in subsequent publications

o

The investigation of the distribution and abxindance of pilchard
eggs and larvae is one of the major lines of research being pursued
by the South Pacific Fishery Investigations of the U. S. Fish and
Wildlife Service under the California Cooperative Sardine Research
Program* This program is sponsored by the Marine Research Committee
and is being carried out in conjunction with the Scripps Institution
of Oceanography of the University of California, the California
Department of Fish and Game, the California Academy of Sciences, and
the Hopkins Marine Station of Stanford University.

It is a pleasure to acknowledge the wholehearted cooperation of
the Scripps Institution of Oceanography, both in the collection of
data at sea and in its processing ashore. The whole staff of the
Scuth Pacific Fishery Investigations of the Fish and Wildlife Service
contributed to this investigation, with the majority of the workers
devoting their full time to it. When it is pointed out that about $0
persons participated in each cruise, either in the collecticn of
material or in the operation of the vessels, and that nearly half this
number of persons worked iidth the material ashore, it will be e'rident
why it is impracticable to include individual acknovjledgments.

1/ The collections were designed primarily to yield information on
pilchard o Information on the other species is partially an incidental,
although not ur.expected byproducto
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Figure 1. Station plan, showing location of all stations

occupied during the 1950 survey of the distribution and

abundance of pilchard eggs and larvae.
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AREA COVERED

The area covered during the survey is shown in figure 1. Not all
of the 167 stations shown vjere occupied monthlyj as can be seen from
the following tabulation, only 93 to IhO stations were occupied on a
given cruise.

Text



The plankton hauls ivere taken obliquely from about 70 meters deep to

the surface at a vessel speed of about 1-1/2 to 2 knots. In taking a

haul, the net was lowered on 100 meters of wire (l/U-inch cable) at the

rate of about $0 meters a minute, then retrieved at the rate of $ meters

a minute. The actual depth reached by the net varied somewhat from haul

to haul, depending upon the speed of the ship and the state of the sea.

As most of the vessels used for taking plankton hauls could not be

slowed down sufficiently when the sea was fairly calm, it was necessary

to start and stop the engine frequently d\iring a haul in order to

-approximate the desired towing speed.

A film trace of the actual path of the net during hauls has been
obtained for the tows made on at least one vessel per cruise, by using

a microplankton sampler in conjunction with the regular net. The micro-
plankton sampler is fastened about 2 to U meters below the regular
plankton net. The sampler is equipped with a calibrated bellows and a

rotator. A continuous record of the depth of the sampler in the water
and the amount of water strained by it during a haul is obtained as a

stylus scratch on clear 35-mm. acetate film, the amount of water
strained, being recorded on the horizontal axis, the depth of the net
on the vertical, '^rora these traces tje have verified that the depth of
the net at any instant during a haul can be approximated by multiplying
the amotmt of wire cut by the cosine of the angle of stray of the towing
wire from the vertical (see fig. 2),

WIRE OUT IN METERS
100 90 80 70 60 50 40 30 20-1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T"

SURFACE

J I I L

•—• PATH OF 1.0 METER NET BY ANGLES

PATH OF M.P.S. BY TRACE

I I I I I I I I I I I I I I L

Figure 2. Comparison of the path of a 1.0 -meter plankton net during
an oblique haul upward (as determined from the cosine of the angles of
stray of the towing wire) with the path of a microplankton sampler
(M.P.S.) attached 2.$ meters below the 1.0-meter net, as determined
from a film trace made by a pressure bellows.

-I-
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A table is given of the performance of the current meters at two

selected speeds (text table 3 ) • Some of the current meters were quite

consistent in their performance over a long period of use. In this

category were current meters Nos. 5> 6, and 31» Other meters changed

their performance gradually, becoming less free-running with continued

use (current meter No. 81). "^he abrupt change in performance of

current meter No. 32 on Horizon ' bruise Jlij il^as due to "an accidewtol" ^

change in the pitch of the fclades of the current meter 'a impeller.

For any given haul, the appropriate calibration graph was used to

determine the performance of the current meter (length of the coliann

of water strained per revolution) at the speed at which the haul was

taken (average rev/sec). The vol^ame of water strained during a haul
was determined by multiplying the number of revolutions registered by
the cvirrent meter duri.ng a haul by this value, and then teking the

cross-sectional area of the mouth of the net (in square meters) into

account.

For the very few hauls lacking reliable current meter readings, an
approximate value was obtained which represented the average performance
of the current meter at the rate of speed at which the particular hauls
were made. Stich values in table I are enclosed by parentheses.

STANDARDIZATION OF THE HAULS

For comparability xri.th past data, the same method of standardizing
hauls has been employed as that described in a previous report (Ahlstrom

19h8). This standard adjusts the number of eggs or larvae in a haul to

the nximber in 10 cubic meters of water strained per meter of depth
fished by the net. If the vertical distribution of the eggs or larvae
has been encompassed, this value is equivalent to the number under 10
square meters of sea surface. The reader is referred to the above-cited
paper for details.

SEPARATION OF FESH B3GS AND LARVAE FROM PLANKTON SAMPLES

Fish eggs and larvae were separated from the other constituents of
the plankton hauls by examining the material \inder a low-power microscope.
For the majority of hauls (6I47 samples, representing about 70 percent of
the hauls) the complete samples wtre examined. Owing to the large
voltime of plankton taken in some hauls, it was necessary to fraction
these into aliquot portions. A few samples were divided into as many as

16 aliquots (6.25 percent each), but most fractioned samples were divided
into 2, U, or 8 aliquot portions. For all iiquots smaller than 50 per-
cent, two portions of each sample were sorted. A tabulation follows of
the number of samples from each cruise that were fractioned and the per-
cent of each that was sortedl



Text table 3 « Current meter performance data for two selected speeds
(cruises 11 through 18)

.

(Based on the average of two calibrations, one made before,
the other after the cruise indicated.)

Current



Text table



GUIDE TO TABLES

Table I»—=Record of Oblique Hauls made with Plankton Nets dviring

Cruises 11-16 in 1950.
Station? The letter preceding the station number is used to

designate the vessel from which the collections were madeo The
four participating vessels are designated as follows § B -

Black Douglas

;

C - Crest; H - Horizoni P =• Paolina T » Station
numbers are made up of h to 6 figures separated into two groups
by a doto The figures before the dot represent the number of
the line on which the station occurs^ the figures following the
dot represent the position of the station on the lineo Station
lines are numbered from north to souths stations on lines from
inshore to offshore o Refer to figure !„ the station chart for
I95O5 showing all stations occupied during cruises 11 through l8c

Position "No lato,, W. longer The positions given represent
the best estimate of the position of occupancy of each station©

Date g Month given in Roman numerals,, the day of the month in
Arabics thus VIII -5 is August 5o

Hour g The time indicated is approximately that of the mid-depth
of the haul as the net was being brought obliquely upward. The
hours are given on a 2li"hour basis| thus 1930 is equivalent to
7s30 p«m.

Duration of Haul g Given in minutes to the nearest quarter
minute

•

Depth (Meters) s Depth of the stratum fished^ in meters,

Volo of Water Strained s In cubic meters (see preceding text)*
Estimates given in parentheses were not based on current-meter
readings.

S, Factor s Standardized haul factor (for explanation,, refer
to Ahlstrom 19l6).

Table II.—Record of Pilchard %gs., 1950.

Number of Nonnal Eggs ? Number of normally developing pilchard
eggsc



Total number of Eggs 8 Includes all pilchard eggs taken in

sample^ whether normal or abnonnal. Pilchard eggs were classi-

fied as abnormal when the embryos were stunted and misshapen in

appearance. It is not known whether such abnormalities are

caused by a diseased condition of the eggs or by mechanical

Injury during collectiono

Pilchard eggs are separated into the several days of spawning-

represented in sach sample (see Ahlstrom 19U3)«. The age cate=>

gories are designated as follows? A = eggs spawned within 2li

hours of collectioni B - eggs spawned within 2k to ii8 hours of

collection" C = eggs spasmed within U6 to 72 hoiirs of collectioni

D = eggs spawned within 72 to 9$ hoxirs of collectioni Unclass,

(Unclassified eggs) - refers to deteriorating eggs that could not

be classified with certaintyj n «- total number of pilchard eggs

in a standardized haul«

Average n ' § Average number of eggs in a standardized haul per
day of spawning represented* Because of incomplete age categories^

resulting from collection being made while spawning or hatching
was acstively taking place^ not all age categories were used in
determining n\ but only those followed by an asterisk (for a

discussion of this problem, refer to Sette and Ahlstrom^ 19li8)

»

Table III .—Record of Pilchard Larvae^ 19^0

Mi<^<3;tob. o f size classes 8 The larvae are grouped into size
classes "wiich have the following midpoints and ranges g:

Midpoint Range
(in rameX (injmn.)

3.25

6oT5

8e75

9.75
10.75
llc75

2.25 ° I4.25

U.26
5.26
6.26
7^26
8.26
9.26

10.26
11.26

= 5.25
= 6-25
^ #5
= ^.25
- 9*2^
=10.25
'11.25
=12.25

Midpoint

12.75
13.75
111. 75
15.75

17.25
19.25
21.25
23.75

Range

'

( in mm .)

12.26 - 13.25
13.26 - li;.25

lli.26 - 15.25
15.26 = 16.25

16.26 =. 18.25
18.26 - 20.25
20.26 - 22.25
22.26 = 25.25

10



Table IVo^-^ecord of Anchovy Larvaej 1950

Same as above except for the first category g 3 .0 mm o size
class containing larvae from 1<,76 to ho25 rmna in lengths

In previous paper dealing with the numbers of anchovy eggs
and larvae collected off southern California during 19iiO and
19 III (Marr and Ahlstrom 19l;8)<, larvae were tabiilated by
niimbers but not by size©

Table Vo-.=Record of the larvae of Jack Mackerel (Trachurus symmetricus)
,,

1950

The standardized numbers of larvae are listed by station for
the eight cruises^ 11 through l6j and a station total given in
the next to the last columno The station average (last column)
represents the average number of larvae per haul taken during
the season at each station. A dash indicates that the station
was not occupied on the cruise

o

Table VIo-= Record of the Larvae of Hake (Merluccius productus ) , 1950

The comments concerning Table V are applicable to Table VI

«

Table VII,-=Eecord of the larvae of Rockfish (Sebastodes spp,)^ 1950

Refer to the comments given above for Table Vo The larvae
of all species of rockfish taken in our collections are grouped
together as Sebastodes sppo

11
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2?Me I (cont'd)

Record of Oblique



TalJle I (cont'd)

Record of Oolique rlr.uls mr.ue v;ita rlrrUrton ::.et£; during Crnises 11-18 in 1950



Tr.Me I (coiit'd)

Secord of Obliqtie Hrnls urde \riuh. ?lr.:il:ton -'ets dui'ing Cru.ises 11-18 in 1950



Table I (cont'd)

Eecord of ColiqtiB Hnils nrde i-dtli Plcr.l-ton letr. (fairing Cruises 11-13 in 1950



Tatile I (cont'd)

Hecord of Oblique 'i;:.uls nirxle v.'itli Pirn" -ton - ots diirinc Cridses 11-13 in 1950



Ta'ole I (cont'd)

F.ecord of Oblicue "->,\'.ls nrtLe v.-itli Plruilrtou -lets during Cruises 11-18 in 1950







T;ilDlo I (cont'd)

Hecoi-d of Otlirjue MmlG m.:xle with rl"ii';:ton .'ets d\iriii;; Cruises 11-13 in 1950
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Eecord of GlDlique

Table I (coat'd)
?Ailr, mrde v/itu Plcnhton lletr, during Cri'ises 11-18 in 1950



Table I (cont'd)

Record of Colinue Hfiuls mrdn v/itii Pln^iltton .."cts during Cruises 11-13 in 1950



F.ecorcl of ODliq\i.e

Table I (cont'd)

Ir-uls nade lyith ?li:nkton Nets during Cniises 11-18 in 1950



TaMe I (cont'd)

Record of Cblinue Hauls made with Plmikton -'ets dui'lu^ Cruises 11-13 in 1950



Tal)le I (cont'd)

Record of Obliciue Hauls usde with PlaJil:tou ITets durin;;; Cniises 11-13 in 1950

_



Table I (cont'd)

?Lecord of Oblique Hr^xils nifide v;itli Plavilcton iieti dv.ring Cruiser, 11-18 in 1950



Table I (cont'd)
Record of Obllq-ue Kauls made with Pltaxkton iletc during Cruises 11-18 in 1950





TaMe I (cont'd)

Eeccrd of Oblique Hpnls made with Plaikton iTeto during Cruises 11-13 in 1950



Hecord of 01)1 ioue -t.pi3.1s mpde
TrMe I (cont'd)

v/itli Plaa'-ton :,ets dtu-iiv' CrniaeB 11-13 in 1950

Station
Pogition

let. ':h long* Date "iour

IXiro.tiou

of -laul

Depth
lieters

Vol. of
\k.ter

Strp.ined

Fr.ctor

P-70.30-1
70.30-2
70.30-3
83.60
83.70
87.60
87.70
86.50

Cruise 13
B-30,26

30.30
30.i|0

30.50
30.60
30,70
30,80
30,90
30.100

33.32
37.38
koM
^0,50
40.60
40.70
40.80
40.90
40.100
40.110
40.120
43.50
43.60
47.55
47,60
50.55
50.60
50.70
50.80
50.90
50.100
50.110
50.120
50,130
53^54
53.64

35°12'
35°12'

35^12'

33°!^. 5'

33°oo'

32°39o5'
33°28»

43054
^i'3°i;6

43026
43006
42°J!|-6

42° ?6
42^06

410 27
43*07
42° 20
41033
41° 23
4l°03
40042
40°23
40002
39°42
35023
39003
40°43
40° 23
40O04

39°54
39030
39° 20

39000
38040
38° 20
33000
37040
37° 20
37°00
38°53
38°33

5'

5'

5'

5'
-!«

5'

123°47'

123°^: 7'

123°A'7'

120°49'
121° 26'

120°21.5'
121<^02'

119°46«

TIII-9
VIII-9
TIIi-10
VI 1 1-12
VII 1-12
VIII-13
VI 11-12

1^1-20

2100

1520
0920

1535
0520
2230

124°49.5*
125°08«5'
125°56'
126043.5

'

127°30.5'
123°17'
129°04'

129°50'

130°36'
124°53

'

124056. 5'

125°00'

125° 23'
126°09'
126°55'
127°40'

123° 25'
129°10'

129° 55'

1300391
12.':'057'

125°43'

124° 55*
125°13'
12^:°30'

124° 52'

125°36.5'
126°21

*

127°05'
127049'
123033'
I29°l6.5'
130°C0'
i:24°00'

124° ^'4'

VIII-13 1055

IX-19
IX-19
IX-19
IX-13
IX-13
IX-13

1:^17
I.L-17

IX-17
IX-19
IX-20
IX-13
IX-13
IX-iil-

XX-14
1X^14
Ix-15
lx-15
d:-15
i;;i-l6

1^:^13

i::-i3

ix-12

IX-12
IX-12
IX-12
IX-11
IiL-11

1:^11
IX-10
IX-10
IX-10
i:l-6

ix-6

ni5
0950
0315
1910
1255
0jj40

2125
1400
0500

1930
0455

1935
2325
0620
lilOO

2030

0325
1215
1750
0220
1220
0525
1810
2230
1130
0720

0035
1655
0940
0210
1825
1105
0255
1235
1355

26.25
26.0

25.5
22.0
25.0

23 o 5
24.25
24,75

24.25
13.75
13.75
14.5
2'-'.' c 25
24.25
24.25

25.5
2.'!-. 5
13.75
13^25
15.75
14,25
13.75
13.5
13.25
24,5
13.75
24.0
2^-.75

14.75
15.25
13>25
14.0
13.0
13.75
13.25
23.5
23-75
24.25
23.25
23^5
23-75
I4c25
14.75

0-147
0-146

0-139
0-6/1-

0-72
0-6 y

0-69
0-70

0-71
0-66
0-68
0-71
0-71
0-72
0-61

0-72
0-63

0-70
0-68
0-68

0-67
0-63
0-71
0-68
0-70
0-73
0-72
0-71
0-70
0-68

0-67
0-63
0-67
0-63

0-70
0-69
0-71
0-71
0-69
0-69
0-73
0-65
0-70

711.5
737.7
735.3
629.7
709,9
7^2.8

774,7
602.8

675.7
'1-66,1

':32.1

3^9.6
642.1

455.6
799.3
734.5
732,0
470 .5

452.0
335.9
399.3
371.4
334.6
371.0
722.2
362.7
666,2
723.8
393.6
396.5
350.3
367.6
226.3
347.4
3?8.0
651 = 6

646.1
612.8
658.6

460.3
413.6
415.1

2.061
1.974
1.396
1.021
1.010

.917

.892
1.166

1.046
l,4l6
1.576
1.784
1,106
1.587
.766

.976

.930
1.483
1.500

1.757
1.673
1.702
2.131
1.844
c966

2.007
1,088
.969

I.7S9
1,702
1.958
1.861
2.978
1.972
2.071
lc06o
1 = 093
1.155
1.049
1,220
1.532
1.579
1.677

32



Trble I (cont'd)

Record of Obliqiie



Tatle I (cont'd)
Record of Obliqne Fav.ls mode with PlcaLtoii llets durin,-; Cniises 11-18 in 1950

Station
Position

lat, \h IcniSf Date Hour-

Duration
of Haul

Depth
Meters

Vol , of
¥£,ter

Str-iincd

S

i,ctor

110.50
iio»6o
110,70
110c 80

110.90
110.100
110,110

113^35
117.35
120,2?
120,35
120,^1-5

120,50
120,60
120.70
120.80
120 .,90

120a00
120.110
123^,1-0

123,50
123,60
127,i!0

I2?c50
127,60
130.35
130. ^'10

130.50
130.60
130 ,-,70

130.80

20010

1

28°59'

28° 36'

28 ='20'

28° oi.'^'

2704O

'

l-.7"02'

117°^1

'

118°18'

llo°5S'
119°42*
120-^18'

IX-17
ii-17
11-17
17.-1 8

IX-18

IX-18

27°l6,5' 120°5^k5' IX-18

n5°39'
115''l6'

lli^°23'

l]./-i-^5^i-'

115°32'
116°10'

ll6°'i-3'

117''15'

117°50'
118°30'

119°io'
ll9°^i-5'

114°5'V

'

115'' 30'

26°33.5' ii6°09*

29°12'

28° 37'

29°19'

28003'
27011.3

1

27° 21'

27°05'

2,6° 50'

26° 3'-!-'

ib°l 2'

25^^51

'

2500,2!

27°i5'
26°57

'

i6°43o' ll^:-°29c5' IX-9

0910
1520
2120
0^1.05

1010
1635
22l|-5

0955
2355
1955
1310
Oo20
2*^00

17^v5

113^
O^I^O

2215
1610
0635
1230
1905
I^.'IO

Tot occupied

iA-16
IX-16
IX-15
IX- : 5
IX-15
i:v-i5

:x-i4
XX-lii.

17.-7.1',

ix-13
IX-l?
IX-8
IX-8
IX-8

25°03„5' 1150^16.5' Ix-9
26°19' 113°^8c.5' IX-U

lli^-°ll

'

11^-° 55'

115^3'+*

ll6°06'

26°C?»
25"^:7

'

25°2?'

25°C8

'

2i!.oi!-3,';' llooil-O'

i:c-ii

ix-11

i:;:-i2

ix-12
lX-12

ooij-5

1310
1700
2300
0530
1110
i6i^5

2i^0

25.0
2^1-.

2^-,0

23.75
2^.5

23.75
23.5
23.75
2i^:,0

2^.75
23o25
23.5
Lk
23.25
2/1-.5

2^4' =0

23-5
23.5
2i^-.0

2^.0
14=0
13.0

13.0
25.5
24„0
25.0
23^25
24.75
12c 75

0-65
0-66
0-63
0-66
0-67
0-66
0-63
0-64
0-64
0-66
0-64
0-67
O-o?
C-65
0-62
0-67
0-66
0-68
0-63
0-65
c-65
c-72
0-69

0-62
0-76
c-63
0-65
0-63
0-63
0-^8

v302.9

806.

3

773.2
666,0
772.6
755.4
656,8
833.1
706.0

753^2
~ 60O.6

757.3
'^54.9

764.0
808.4
342,0

773.8
779.6
002.3
753.2
710.1
0:02 > 9)

395.6

4o6c2
609=7
825.6
763.2
704.2
826e8
452.2

.006

.320

.873

.996

.863

.871

1.031
.768

.813
,880

.939
,889
.836

.851

.773

.793

.857

.867

.783

.364

.914
1 = 775
1.7^14

1 = 529
1.245
.761

o846
.900

.761

1.233

3h





Ta^ble II (cont'd)
Eecord of Pilcb.£>.rd i^ggs, 1950



feblo II (coat'd)

Hecord of rilcliard '.'ggs, 1950
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Ta'ole V
Record of the Larv.-.e ox J'.cl: Llr.ckcrel ( irrX-iiV-ruG gynmetricus ). 1950

Crnir.e ,-md Month

11 12 13 1^ 15 l6 17 18 Sta, Sta.
Station ._ J<!eb. liarch A^^ril i-'ay Jxme J u1 y Ai.---. Se-t. Total Ave ,.

40.^1-5

40.50
40, 6o - ^77 1^2
40.70
40.80
40„90
40.100 - 4 4 .6
40.110
43e50
43.60
47.55 - - -
47.60
50.55
50.60 4 4 .5
50,70
50.80 3 3 -A
50.90
50.100 1 1 a
50.110
50.120
50cl30
53.54 - ^ _ _

53.64 _ _ _ -

55.60 _ - » _

57.54 - - - -

57.64 .- _ _ -

61.55 2 2 =2

60.60
60 . 70 8
60.80
60 . 90

60.100
60.110
60,120 8

60 -,130 145
63.57 „ „ „ _

63.67 - _ - _

65.60
67.55 _ _ „ -

67.65 _ » _ -

70.55 23 14
70.60
70.70
70.30
70.90 2

70cl00 2 9
7O0IIO - 1

70.120 - 1 67

li9



Trble V (Cont'd)

He cord of the Lra:vae of Jc.c:lz Machercl (Trg.cjaTuuc; sy:amotricur.). 1950

Cruise saC. .i'lontli

11 12 13 li^- 15 l6 17
Stn.tion Fe"h« Mn.rch Aiiril iiay J"Ui:e July Aiif- o

70,130 - 2 76 98

73-51 _ _ - - 9Z^

73'6l _ _ _ _ 4 -

77.55 - ^ _ _ 11 2

77^65 - - - - 12 29 -

80.55 5
80.60 62 247
80.70 159 125 98 9
80. CO ^m6 H2 6

SO. 90 51';- 35
80,100 41 105 kZ 2

80.110 Ik 14
80.120 58 195 9

SO. 130 7 17 6 4

83^55 - 5 -

83.60 - 7 3
83.70 - 45 169 71 2^' 3

83c 80 21^!- 9.'^7 13 4
33.90 125 16 10

87.35 2

87.40 2

87.50 - _ - -

87.60 9 45 3
87.70 - 316 396 6 10 1

87.80 - 189 109 58 27

87.90 - 519 186

90.30
90.37 12 10

90.45
90.53 7 17
90.60 -98 2 69 694
90.70 - 78 299 152
90.80 - 107 235 4 3

90.90 73 136 100 15
90.100 5 ^1 17
90.110 102 13 21 26

90.120 23 2 10

93.30
93 = 40 18 12

93.50 85 6 7 18 -

93.60 _ 52 5 265 204 1

93.70 - - 325 172 4
93.80 6 - - 525 94 1

93.90 - - 513 92 4
97.32 - - 2 -

97.40 - 234 154 29 2

97^50 - 243 186 46 4 -

97.60 - - 120 43 35

50



Table V (Cont'd)
Record of the Larvae of Jr.cl: Mr.ckerel ('[rr.cyurur. rymnetripvie ). 1950

C?ti.ine rnd Ilor^th

Strt ion

97.70
97.80
97.90
100,30
100.40
100.50
100.60
100.70
100 o so

100,90
100-100
100.110
100.120
105.35
110.35
110.40
110,50
110.60
110.70
110.30
110.90
110,100
110.110

113.35
117.35
120.35
120.45
120.50
120.60
120.70
120 ..80

120.90
120.100
120.110
123.40
123.50
123.60
127.^:0

127.50
127.60
130.35
130.40
130.50
130.60
130,70
130.80

Totals

11

16

12 13
i I?1.rcll __jbTl'jJ.

5o2

133
12

3

1

1

18
6

5
26

426

53
2

4

14

l6/^

421

315

5
4 24

35 136 76

17 '!'98 502
89 3^-2 11

376 9 83

152 99 360
i:- 133

1

11

3

69
14-

17
6

1

1

1

15

209
2

33

4



Table VI

Record of the Lrrvre of Eai'e iVerl n

c

c ixis. proditctMs ) , 1950

Cmise and i-ionth

11 12 13 IJ^ 15 l6 17 18 £ta. Str,.

Stn.tion FeT?. Mrrcli A:pril M^-y J-gne July Aa.?. £e-ot,. gptol .Ave.

50.55 2 2 .2

50,60
50.70
50.30
50.90
50.100
50.110
50.120
50.130
53.5/,, ^ _ _ _

53o6/+ „ - _ _

55^60 _ - _ -

57.54 « _ _ -

57.6^1' _ _ _ »

61.55
60.60 3 3 .^

60.70 20 35 55 6.9
60. so 303 303 37.9
6U.90
60.100
6U.IX0
60.120 3 3 "^

60.130 1 1 ,1

63.57 _ _ - -

63067 _ - - - - -

65.60 3 _-.-.. 3 ,8

67.55 - - - -

67.65 _ - _ _
.

„ _

70.55 12 2

70.60 2

70.70 2 3
70. BO 16 ?;i-

70.90 10 2

70.100 511 76
70.110 - G8

70.120 - 173
70.130 - 33

73.51 _ _ - _

73.61 _ >. _ - 2 _ -

75.60 1 ___„___
77.55 - - - -

77.65 - - _ -

00.55 11

30.60 5

5



Table VI (Cont'd)
Record of the Lco-vae of Hc-iio (Merlucciuc productvis), 1950

Crui£:e a'.id i'-'ioiith.

11 12 13 1^ 15 16
Station Feb. :iai-ch . Airi,!, ..._ Kay Jtme JjJ.y Ati.-

80,70 3
80.30 l6 /^ Ii-

80.90
80.100 y 3
80,110 3
80.120 2
80.130
83.55 - 2 8
33.60 -

7
•op o70 - 3 4

17



Table VI (Cont'd)
Kecord of the Larvne of Hri:e (l-fcrluccius productus ) . 1950

Cruise aiici Month

11 12 13 1^ 15 l6 17 18
Stp.tion Feb,, March jApril May , Juiae July Aii.,i^ c Seot .

100.40
100,50 2'!' 3 -

100.60 i}. /i.9 5 _

100.70 40 11 -

100.80 76
100.90 28 1 -
100.100 19 -
100.110
100.120 - - -

105.35 3 3
110.35 47 3 3 1
110. iW 5 63 742 3 - -
110.50 9 4 23
110.60 1 1 26

110.70 3 _ -
110.80 381
110.90 2 - -
110.100
110.110
113.35 - 8 1

115.40 15 -_-_-__
117.35
120.35
120.45
120.50
120.60
120.70
120.80
120.90
120.100
120.110
123.40 23 3 - 26 3,7
123.50 2 - 2 .3
123. bO

127.40 1 - 1 .1

127.50
127=60
130.35 1 2 8 54 - 65 9.3
130.40 15 - 6 ,9
130.50
130.60 ~ ^

.

130.70 7 - - 7 1.2
130. GO

Totals 669 1139 4718 519 44 5 7094

Sh

18



Table VII

Record of the Irxvae of Sooldish (Sc"ba,GtocLes spp,), 1950

. Cr^iir.G rnd iionth.

)2



Table VII (Cont'd)
Record of the I.rjvae of Eocl'i'ieh (Sobr.Gtodec cpo.-), 1950

Station
11 12

- ___ Cr"i-iso pnd
"
ioii/bli_

13 1^ 15
April I l:iy Jtme

16 17
Aug.

18
Se-it.

Sta.

Tot-1
Sta.

Ave.

50,120
50.130
53.5^
53.6/+

55»6o

57.5^
57.64
61.55
60,60
60.70
60,80
60.90
60.100
60.110
60.120
60 .,130

63.57
63.67
65.60
67.55
67.65
70.55
70.60
70,70
70,30
70,90
70.100
70,110
70,120
70.130
73.51
73.61

77.55
77.65
80.55
80.60
30.70
80.30
80.90
80,100
30.110
30.120

k

177
39

L',

3

3
1

6

85

53
7

8

6

11

33
m-
3

13

9

12

2

2

2

2

2h

7

7

15

7
28

6h

2

10

3

22

4
6

4

25

3
6

20

22

13
19

35
4

10
8

4

5

60

6

3

3

8
'

5
16
12

7

2

35

54
53

2

37
12
6

10
42
29

47

5

8

11
23

5

5
4

37
10

9/1-

3

11
4
4

35

66

20

9
36

35

7

11

13

2556

20

2

22

12

2

/|.

2

5

2

11

6

19
20
20

3
4

146
82

17
46
62

325
121

91

65
42
14
6
2

65
9

119
324
11

117
25
26

33
50
11

3

124
13
39
16
62

106
i;-6

.1

36.5
27.3
4.2

11,5
20.7
40.6
15.1
11.4
8.1
5.Z
1.8
.8

.2

21.7
4.5
29.7

103.0

5.5
14.6

3.1
3.2
4.1
6.2
1.4
.4

41.3
6.5

13.0
8,0
8.9

15.1
6.6

65 9.3

.3

56



station

Tatle VII (Cont'd)
Record of the Larvae of lioclzfich (Scbastodes spp, ), 1950

11 12 13
if'eb . i'iarcli Aoril

Cr^Ti sG and, iioritli

1^- 15 16
Ik:'-',' June Jnly

17
Aug.

18
Se-:]t.

Sta,

JTotol Ave.

80.130
83.55
83.60
S3. 70

83. SO

83.90
87.35
87.^0
86.50
87.50
07.60
S7.76
87. 80

87.96
90. ?0

90.37
90.i:'5

50.53
90.60

90.70
90,.80

90.90
90.100
90.110
50.120

93.30
93. 4o

53.50
93.60
93.70
53.80
93.50
Q7 '^'^

57.^10

97-50
97.60.

57.70
97.80.

97.90
100. 30
lOO.ij-0

100.50

34

70
8

318
318

77

16
30

233
169
161

11

20

6

6

3

3
21^

5

113
300

186
2'':-

7

75

239

4

270
10
6

52
128

16

9
6

38
126

8

11

38
60

233
• 10

3^1-5

126
11

I:

52
3^f-5

67

5
2

14
26

7
11

27
120

47

1

16

3
15
13
2

^10

6

35

23
12

15
2

8.

15
18

14

162

38

53
2

10
Li

ii-3

7
6

12
24
4

4

3
11

7

10

4
4

19

5

8
o

3

36
1

10

4
1?

388
41

51

12

512

755
14

277
235
14

135
308
64^1-

335
I'i

77.6
608

15.2
2.0

85.3
126.5

7»0

52.3
34.1
2.3

5^5
16,9
38.5
80.5
47.9

1

1

12

6?



2rMe VII (Cont'd)
Record of the Larvae of rLOci-fish (SetaGtodec spp.), 1950

Cruise ami iiontli

1^
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