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INTRODUCTION AND ACKNOWLEDGMENTS

This report is primarily a record of numbers of pilchard eggs
and larvae obtained from samples collected during three years of
survey, 1939-1941, together with data on the hauls in which the
material was collected. The information is presented in 1l tables.
The text deals with the techniques involved in obtaining the data
presented in the tables,

In the pilchard, as in most other species of marine fishes
that have been investigated, the size of year broods fluctuates
widely. An investigation of recruitment through collections of
eggs and larvae has as its major objectives: (1) the estimation of
the size of year broods before they enter the fishery, (2) the under-
standing ot the environmental conditions that govern such fluctuations
in year broods, and (3) the estimation of the size of the spawning
populatione The present study has been concerned largely with putting
the investigation of recruitment' on a basis of quantitative accuracy.
It was begun in the spring of 1939 when Fish and Wildlite Service
entered into a collaborative program with the Scripps Institution of
Oceanography to investigate recruitment in conjunction with the hydro-
graphic conditions off the Pacific coast of the United States. The
research on recruitment was under the direction of O« E. Sette, that
on oceanography under Dr. He Us Sverdrup, Director of the Scripps
Institution of Oceanography at 1a Jolla. The sea work was done on
the research vessel [, W, Scripps and was continued during 1940 and
1941, after which it was discontinued because of the war.

It is a pleasure to acknowledge the whole-hearted cooperation
given by the Scripps Institution of Oceanography, its staff members,
and by the members of the crew of the E. W. Scripps. We wish especial~
ly to extend our sincere appreciation to Dr. He. U. Sverdrup and to
Captain E. D. Hammond of the E, W. Serippse.

All the personnel of the South Pacific Investigations of the Fish
and Wildlife Service contributed to a graater or lesser extent to this
investigation, either through aid in collecting material at sea, in
working with the material in the laboratory, in tabulating data, or
in typing the tables and text. 1/

1/ Much of the routine laboratory work was done by persons employed
through WPA Projects Nos. 765-08~3-22, 65-2-08-286, and 265-2~08~34.



PILCHARD SPAANING SURVEY OF 1939

At the beginning of our investigations it was known from the
researches of Scofield (1934) that pilchard spawning occurs at
least as far south as Magdalena Bay, off Lower California, 1/ at
least as far north as San Francisco, and offshore to a distance of
over 250 nautical miles. From a study of maturing ova in com -
mercially landed fish, F. N. Clark (1934) had determined the length
of the spawning season off southern California to extend from Febru-
ary to August, with a maximum in April and May, and oﬁ‘ Montersy
from February to July.

The purpose of the 1939 survey was to determine whether or not
the entire spawning range of the Pacific pilchard could be delimited,
and to develop techniques for collecting and treating the pertinent
data. The survey (of 1939) consisted primarily of a single extended
cruise 2/ of two months duration, during which the area from off
Cascade Head, Oregon, in the north to Sebastian Viscaino Bay in the
south, a distance north to south of approximately 1,200 nautical
miles, was explored (figel). The survey was started from San Disgo
and proceeded north along the coast to Cascade Head, Oregone During
the trip northward 14 stations were occupied at intervals along the
coaste Eight stations were occupied off Cascade Head, Oregon, arranged
in a line extending seaward for approximately 230 miles. The cruise
then worked progressively southward, occupying 5 additional lines of
stations. The lines extended seaward for 340 miles in some cases.
The majority of stations on the lines were spaced at intervals of
approximately 30 miles; near to shore, however, the spacing of stations

1/ Godsil, 1941, extends the southern limit of this range by recording
the collection of pilchard eggs and larvae in the Gulf of California
during January and February 1940.

2/ It was preceded by & short cruise off southern California on April
17-20, 1939 during which 10 stations were occupied to test the gear and
the methods of using it, and to obtain data on wvertical distribution of
pilchard eggs and larvae. Data collected on this preliminary cruise are
not given in tnis paper.

3/ The 6 lines of stations were off the following landmarks: (1) Cas-
cade Head, Oregon (stations 827 to 834, occupied May 22-25). (2) Cape
Blanco, Dragon (stations 836 to 841, occupied May 26~28). (3) Monterey,
California (stations 846 to 855, occupied June 11-14). (4) Point Dume,
California (stations 857 to 866, occupied June 16-23)e. (5) Banda Point,
Lowsr California (stations 867 to 877, occupied June 29 to July 3). (6)
Seba):stian Viscaino, Lower California (stations 879 to 888,occupied July
5-8 ] ]



was closer together than this, while offshore the spacing between

the last 2 or 3 stations was nearly double this distance. The
original plan of the cruise called for occupying 8 lines of stations
between Oregon and central Iower California, but it had to be modified
by omitting two lines of stations in the area between Eureka and San
Francisco due to adverse weather conditions.

Scofield (1934) had found that pilchard eggs and larvae occurred
in the upper 25 fathoms of water. However, to obtain additional in-
formetion on vertical distribution of eggs and larvae, a method of ob-
taining samples was employed which also supplied data on vertical dis-
tribution. ' Three closing nets were usually employed in series at each
station, each net sampling & distinct depth zone, The usual arrange-
ment of the nets was as follows: an upper net fishing from about 45
meters deep to the surface, an intermediate net fishing from about 80
meters to 40 meters deep, and the lowest net fishing from about 120
meters to 70 meters deep. The nets could be opened or closed at any
desired depth by cloaing devices mndeled after those described by
Ieavitt (1935, 1938)s In taking a haul, the nets, attached to the
towing cable at the desired intervals, were lowered to their maximum
depth while still closed, then opened by means of messengers which
81lid down the towing cable. The cable had a weight attached to its
free end which, during the 1939 season, was a lead bar welghing about
100 pounds., The towing was done at about 1.5 = 2.0 knots per hour.
The nets were hauled obliquely upwards by slowly winding the towing
ceble onto the drum of a powerwinch at a rate which raised the nets
at about two meters of depth per minute. Although the speed of the
vessel was kept as nearly uniform ae possible during a haul, there
were unavoidable varilations in speed, which were reflected in wvari-
ations in the angle of stray of the towing wire. To gain information
on such variation, the angle of stray was read by means of a pendulum
protractor every two minutes during a haul. The flow of water into
the net during most hauls was measured by a current meter, fastened
at the periphery of the mouth of the net and so constructed that its
rotator did not turn except when the net was open. Immediately after
the upper net reached the surface, the lower nets were closed by means
of messengers. The plankton from each net was washed into the detacha-
ble MPcod-end," then transferred to quart jars, and preserved in 2 per-
cent formaldehyds,

Information concerning the plankton hauls taken during the 1939
survey is given in tables I, IV, and VIIT. Table I gives the location
of hauls, time of collection, nets employed, and related data. Table
v comprisea a record of pilchard eggs obtained in the samplesa, and
table VIII, a record of the pilchard larvae.



Immediately prededing the hauls at each station, hydro-
graphic samples and observations had been taken. The latter
included temperature observations from a series of depths,
usually to a depth of 600 meters; water samples from the same
depths for determination of salinity, amount of dissolved
oxygen, and at times, other chemical constituents of the water
such as phosphates; and diatom samples taken from the surface
to 60 meters deep at 10 meter intervals by means of an Allen
closing bottle of 5 liter capacity. The hydrogrephic data for
1(;he 1?39 survey have been published by He U. Sverdrup and Staff
1943) .

PILCHARD SPAWNING SURVEY OF 1940

Experience during the season of 1939 had shown that the
spawning range of the Pacific pilchard was too extensive to be
satisfactorily surveyed by one vessel, and it became evident
that either our facilities would have to be greatly augmented
or our efforts confined to a more limited area. Circumstances
dictated the latter.

As there was considerable evidence that abundant spawning
occurred off the coast of southern California (Scofield 1934),
and as a continuation by the Scripps Institution of Oceano-
graphy of studies on the oceanography of that area, commenced
in former years, was desired, it was decided to concentrate
effort in that region. The operating base of the E. W. Scripps
being at San Diego was also a consideration in choosing this
region for survey.

The spawning survey oi 1940, consequently, had the limited
objective of surveying the area thought to be the area of most
abundant spawning of the Pacific pilchard, but not the complete
spawning range. It was planned to take quantitative samples of
eggs and larvae over a fixed pattern of stations at frequent
enough intervals to determine the amount of spawning within the
area and, if possible, the rate of mortality during the plank-
tonic stage of the pilchard in relation to oceanographic con-
ditions. At the same time the Scripps Institution of Oceano-
graphy planned to collect hydrographic samples for studying the
physical oceanography of the region.

The area surveyed during the 1940 season had its northern
limit near to the group of Santa Barbara Channel Islands, its
southern limit near the Coronados Islands, and extended 150
miles seaward. The area was covered by 40 stations, shown in
figure 2, all of them located over depths exceeding 350 fathoms,.
The majority of the stations were arranged along five lines
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extending approximately west southwesterly from the coast,
with a few stations occupying positions between the lines.
The area was surveyed 6 times during the period from March 5
to June 7.

Since the depth distribution of pilchard eggs and larvas 1/
had been fairly well established by the 1939 survey, the method
of taking plankton samples was modified for 1940. A non-closing
net,.l.6-meters in diameter at the mouth, was used to fish from
about 75 meters deep to the surface, a zone considered to be desp
enough to extend below the lower limit of depth distribution of
pilchard eggs and larvae. However, as a precaution against miss-
ing deeper eggs and larvas, a l-meter closing net of the type
used the previous season was usually employed below the l.6-meter
net, fishing from about 135 meters in depth to about 60 meters.

In taking a haul the clos net was lowered to about 60
meters depth while still closed (80 meters of towing cable),
then opened by messenger. The l.6-meter net was attached to the
towing cable and lowered in 2 to 3 minutes to about 75 meters
depth by paying out an additional 100 meters of towing cable.
Then the nets were towed slowly upwards by hauling in 5 meters
of cable per minute while the vessel was moving at a speed of 1.5
to 2 knots. When the upper net reached the surface, the lower
net was closed by means of a messenger and hauled aboard.

At many stations during 1940, two hauls were taken with the
upper net to compare the numbers of eggs and larvae obtained from
duplicate hduls made under comparable conditions in the same
locality. On completing the first haul, the plankton was washed
into the cod-end and removed, another cod-end attached, and the
net lowered immediately for a second haul, When duplicate hauls
were taken at a station, the towing time of each haul was reduced,
the net being brought upwards at the rate of 10 meters of cable
per minute. The lower closing net was allowed to tow throughout
the time occupied in making two hauls with the upper net.

Information concerning the plankton hauls taken with the
upper net during the 1940 survey is given in tables 2,5, and 9.
Table 2 contains data about the oblique hauls made with the upper
net, table 5, a record of pilchard egg numbers taken in the hauls,
and table 9, a record of pilchard larvae. A summary of the number
of pilchard eggs and larvae taken in the closing net hauls is
given in text table 8.

1/ Discussed in a subsequent section.



PILCHARD SPAWNING SURVEY OF 1941

The survey of 1941 was similar to that of 1940 with only
minor differences in arsa covered and gear and methods employed.

The area covered in 1941 differed from that surveyed during
1940 in the following particulars: (1) a line of 4 stations was
added to the south of the area surveyed in 1940 (primarily to
obtain additional information on drift and surviwvel of larwae),
(2) several shallow water stations were added nearer to shore
(to give 2 more complete sampling of the survey area), (3) the
spacing of stations within the area was made more regular (fig.3),
and (4) due to the extra time involved in occupying the addition-
al stations, a few stations were omitted from areas sampled the
previous season (no stations comparable to stations 26, 27, and
33 in the 1940 pattern). The 1941 station pettern consisted of
38 stations, arranged in 6 lines, and 3 inshore stations occupy-
ing positions not on the lines.

During the 1941 survey 2 non-closing nets of different
sizes and mesh were used together in an assembly with a cammon
bridle for reasons discussed in the following section. The nets
fished obliquely from about 75 meters deep to the surface. During
rough weather, or at shallow stations (of which there were 5 in the
survey pattern), a l-meter net was used alonej the stratum of water
fished at shallow stations depended upon the depth of the water at
the station, the net at its greatest depth being kept at a safe
distance of 10 or more meters from the bottom. The method of tow-
ing was similar to that described for 1940. The angle of stray
of the towing wire was determined at 1 minute intervals, however.

The weight attached to the end of the towing wire during the
1941 survey was a specially constructed galvanized iron hemisphere,
weighing 60 pounds, to which could be added discs weighing 20 pounds
each. During the season, the hemisphere was used with 2 discs (total
weight = 100 pounds).

Information concerning the net samples collected during the
1341 survey is contained in table 3, data on pilchard egg catches
are given in table 6 for the 1l.0-meter net and table 7 tfor the O«5-
meter net, while data on sizes and numbers of pilchard larvae are
contained in tables1l0 and 11,



DESCRIPTION OF NETS USED

The details of construction of the nets used during the
surveys are given in tables 1 and 2. The nets were of 3 sizes:
leb-meters in diameter at the mouth, l.O-meter in diameter, and
O.5-meter in diameter. The l.O-meter and l.6-meter nets were of
similar design but differed in dimension. In both sizes there
was a cylindrical straining section anterior to the longer conical
section ot the net (fige 4) and in both the plankton accumulated
in a detachable cod-end.

The l.0-meter nets were of two types, closing and open (non-
closing), which were identical in all details of comstruction except
in the anterior canvas section. This section was about four times
as long in the closing type as in the open kind to accommodate the
opening and closing lines. 1/

The O.5-meter net was of simpler construction than the two
larger types. It lacked the anterior cylindrical straining portion,
was approximately conical in shape, and in place of a detachable
cod-end it had the posterior tip folded over and tied when towinge.
It was designed especially to catch smaller sizes of pilchard larvae
after it had been found that these were being partly lost through
the mesh of the l.0-meter and l.6-meter nets. The No. 40xocx grit
gauze, of which the C.5-meter net was constructed, had openings
between threads of about 0.30-0.45 mme. (table 2) as compared to
0470-0,90 mm. for the No. 24xxx gauze and 0.80-0.95 mm. for the
cotton scrim of which the l.O-meter and l.6-meter nets were con-
structedes Figure 5 shows the openings in the mesh of the above
materials when new in relation to the size of pilchard eggs and
small larvae. The size No. 4020xx grit gauze was chosen for the 0.5~
meter nets as it seemed to be of fine enough mesh to retain most if
not all the smaller pilchard larvae and to strain water freely.

The O.5-meter net was employed in an assembly with a l.0-meter
net (figure 6). On different cruises of the 1941 survey, the O.5-
meter net was paired with 1l.0-meter nets constructed of three differ-
ent materials: (1) of no. 24xcx grit gauze, (2) of cotton scrim
gimilar to that employed in the l.b-meter nets used the previous
season, and (3) of cotton scrim of another grade but of similar
mesh size. The O.5-meter net served a dual purpose: (1) it gave
a more accurate sampling ol the smaller sizes of pilchard larvae,
ana (2) it was paired with the type of nets previously used to de-
rive information concerning the percentage loss or each size of larvae
through the mesh of the larger nets.

1/ The operation of the closing net is illustrated in ILeavitt (1935)
fige 1; a photograph or the releasing device and messenger used in the
operation of the closing net is given by leavitt (1938) in tige 2 on
pe 379



1. Details of construction of nets used during surveys

Cross sectiongl

Nets and their parts Shape: diameter Iength Material used
Centimeters Centimeters
1.0-meter nets
Outer canvas bandj
For closing type— — Cylindrical 100 150 Heavy canvas.
For open type L] 100 23 Canvas.
Anterior straining section n 100 65 No. 24xxx grit gauzel/
Junction band " 100 20 Canvas.
Middle straining section Truncate conical Taper from 100-20 270 Noe 24300 grit gauzel/
Junction band Cylindrical 20 15 Canvas
Posterior straining section Truncate conical Taper from 20-9,5 40 No. 56xxx grit gauze
Junction band Cylindrical 9e5 10 Canvas
Detachable cod-ends:
Junction band Cylindrical 9.5 8 Canvas
Bag Bag-shaped 10 22 No. 560xx grit gauze
l.6-meter nets
Outer canvas band Cylindrical 160 25 Canvas
Anterior straining section Cylindrical 160 110 No. 24xxx grit gauzel/
Junction band n 160 20 Canvas
Middle straining section Truncate conical Taper from 160-30 15 No. 24xxx grit gauzel/
Junetion band Cylindrical 30 13 Canvas
Posterior straining section Truncate conical Taper from 30-13.5-1/2 65 No. 56xxx grit gauze
Junction band Cylindrical 13.5-1/2 10 Canvas
Detachable cod-ends
Junction band Cylindrical 13.5-1/2 6 Canvas
Bag Bag-shaped 1 30 No. 56xxx grit gauze
O.5-meter net:
Outer canvas band Cylindsical 50 17 Canvas
Main straining section Truncate conical Taper from 50-10 300 No. 40xxx grit gauze
Canvas band Cylindriecal 10 17 Canvas
Posterior straining section Truncate conical Taper from 10-6 62 No. 56xxx grit gauze

1/ Cotton scrim was substituted for No. 24%0cx grit gauze in some nets.



2+ Comparison of nats used dur surve

Net size (diameter at mouth)

Iten
0.5-mater 1.0mster l.6-meter
Type of material used No. 40xxx No. 24xxx’ Cotton Serim No. 24xxx Cotton
in body of nets grit gauze grit gause grit gauze scrim
S5eas0ns uSedecssssess 1941 1939,1941 1940, 191.1 1940 194.0

Area at mouth openj.ng
(in square meters 0.196 0.785 0,785 ° 240 240

Total straining surface
in body of net (in
square mterﬂ)o enoese 2.65 6.75 6075 20.40 20.40

Ratio of total strain-
ing surface to mouth
Openj.ng-o-.o----o.--. 13‘5 806 8-6 10.2 10.2

Average size of open-—
ings between threads,

in mme 0,95 0.90 095
NeWeeavosssossssnsne 0.45 0090

Used...--ooouoooto 0.30 0070' 0080 0.70 0080

Percent of open space
in straining surface
of nets after us@.ssee 34 42 29 L2 29

Total aperature area in
body of net (in squars
meters)o..n-.-....-... 0.78 2084 1.96 B.57 592

Ratio of aperature area
to mouth opening..--.. 4.0 3.6 2.5 403 300




The nets were attached to circular hoops made of galvanized iron
pipes. The latter were 2.7mm. in outside diameter for the l.6-meter
nets, were 2.2mm for the l.0-meter nets, and were l.7mm for the O.5-
meter nets. In pairing the l.O-meter and O.5-meter nets the two rings
were welded together side by side and the assembly strengthened by
welding two pieces of straight galvanized channel iron to the cutside
of the two hoops. For lashing the nets to the hoops, grommets were
inserted around the canvas duck forward end of the nets at 10 cm.
intervals. 3

The towing bridle for both the assembly and the individual nets
consisted of three ropes about 2 meters long, spliced at intervals
around the hoops and leading to a small ring to which was attached a
heavier rope, 5 meters long; thus, the bridle was about 7 meters in
overall lengthe. It was fastened by a wire clamp to the towing wire.

MEASTUREMENT OF VOLUME OF WATER STRAINED BY THE NETS

A measure of the volume of water strained during a haul could be
derived, for most samples, from current meter readings. A current meter
was usually used in the mouth of a net, located in the center ot the mouth
in a non-closing net, at the periphery in a closing net. The instruments
used had two primary parts: a rotator and a revolution counter, both
suitably encased. The rotator was constructed of four curved blades on
a free-turning shaft suspended in a metal cylinder open at either end,
and was usually geared directly to a counter. Four types of current
meters were used during the surveys: three of them differed primarily
in the type of counter used, while the fourth had np direct connection
between rotator and counter, the shaft from the rotator ending in a
magnet which actuated the counter (the latter type proved the least
satisfactory.)

Current meters were calibrated at intervals during their period
of use, usually immediately before and after each cruise on which they
were used., The information needed for calibrating a current meter was
obtained by towing the instrument, fastened on the under side of a
suitable float, over a measured distance alongside a dock at a range
of speeds which exceeded in both directions the range of towing speeds
used at sea. To compensate for the influence of tidal and wind currents
on the meter readings during the calibration runs, two trials were made
at each speed, the second traversing the course in the opposite direction
to the first. Usually eight such pairs of runs were made at different
speeds during a calibration. The following information was obtained
for each run: (1) the digtance towed, (2) the length of time required
in seconds (as determined by a stop watch) and (3) the number of revo-
lutions registered by the meter. From these were derived: r, the
average number of revolutions per second, and d, the average distance
covered (in meters) per revolution. The relation of d to r was plotted
and a smooth curve fitted to the points.
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A comparison of the performance of a current meter on successive
calibration trials during a season is illustrated in Table 3, using
the calibration data for current meter #5. For each date of cali-
bration is indicated the values of d, when r= 1.6 rev./sec. and when
r = 2.9 rev./sec. These values of r were chosen because they bracket
the range in the values of r as determined from the readings of this
current meter when used while taking hauls,

The value of d when r = 1.6 rev./sec. is so closely similar to
the value of d when r = 2.9 rev./sec. that if the average value of d
were used for any value of r within this range, the resulting error
would seldom be as large as 1%. The differences between the several
calibrations are also rather small, the largest deviation being only
four percent of the mean. Because of this uniformity of performance,
it was decided to use an average calibration figure for this current
meter for the season, thus greatly simplifying all computations., The
performance of current meter #4, a companion meter to the one discussed
above, was similar.



TABIE 3

A comparison of succeding calibrations of current meter

dur

1%

Date of Calibration

Values of d when r equals

1.6 rev./sec.

2.9 rev./sec.

Average valus of d
within this range

March 17
April 7
April 14
April 29

May
May
June
Juhe
July
July

Mean

4
30
13
21

3
29

269 268 0268
253 o247 «250
273 0267 «269
«263 o259 2260
258 +253 0255
«257 0257 o257
«264, 0259 «260
o264, o261 262
o267 264, 265
o261 2259 +259.
«263 259 «260




In the other types of current meters used during the surveys the
mechanism usvally operated somewhat less freely, resulting in a greater
disparity in the value of d at different speeds (cf table 4, listing the
performance of the several current meters used during the surveys). How-
ever, in all instances except one 1/, there was so little change between
successive calibrations of a particular current meter during a season
that a composite curve based on the combined data of all the calibrations
could be useds For hauls inwolving current meters #l, 2 and 2A, 3, 3B
and 3C the value ot d was separately determined for each haul from the
appropriate calibration curve.

The value of a current meter reading in measuring the volume of
water entering a net is dependent upon whether the flow past the meter
adequately represents the average flow into the net. Since the greatest
difference in flow would be expected to occur between the center and
periphery, tests were made during the 1939 season with two current meters
in the mouth of the same net (while taking hauls) one occupying a peri-
pheral position, the other a center position.

A comparison of the flow into the net as measured by the two
current meters indicated that on 4 out of 9 trials it was greater at
the periphery, on 5 out of 9 at the center position. Hence, the flow
was not consistently greater at either location, although the average
of all trials gave a value l.5 percent greater at the center of the
net as compared to the periphery. The comparison is given in table 5.1/

Since the mean difference was such a small percentage of the usual
total flow, the value given by the current meter was taken as directly
representing the average flow, and no correction was applied.

1/ Current meter 3A (used in 1940) showed a change in performance
between calibrations, and for this meter the individual calibration
curves were used.

2/ See in this regard Sette, 1943, p. 210.



TABLE 4

Performance of current meters used during surveys

Current Nets used Cruises Value of d when r equals
Meter with on which
mater used 1.0 reve/secs 2/0 rev/sec. 3.0 rev/sec.
1 1.0 8ilk
closing 8 06395 0.388 0.382
2 " 8 04370 0.357 04346
241/ O.54 8ilk 17,18,19 0.364 0275 04252
3 1.0M silk
closing 8 0.410 0.397 0393
342/  2.0M cotton 14,15 0.242 0.220 0,212
383/ 0.54 silk 17,18,19 0.384 04270 0.240
304/ 0.5 s8ilk 21,23,25,27  0.267 0.226 0.217
4 5/ 2.0M silk 10,11,12 0300 0.300 0.300
5 1.0M various 17 through 27 0.269 0.261 0.259
;._/ Current meter #2 refashioned so that counter was actuated magnetically.
2/ Current meter #3 with a replacement counter.
3/ Current meter #3 refashioned so that counter was actuated magnetically,

Current meter #3 refashioned with a mechanical counter directly geared
to rotator.

5 / Lost at sea during cruise #12.
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TABLE 5

Comparison ot flow into a net as measured by two current meters fastened

in the mouth of the same net — ons at the periphery, the other in the

caenter of the mouthe.

Apparent Flow Per cent

Station Center Periphery Difference Difference
Now

Cubic meters Cubic meters
867 759 815 + 56 + 7
868 474 484 + 10 42
869 540 492 - 48 =49
870, 585 591 + 6 +1
871 608 631 4+ 23 + 4
872 602 584 - 18 -3
873 558 533 - 25 -4
874 522 461 - 61 - 12
875 569 551 - 18 =3
Mean 580 571 - 9 -1.51/
St. Dev. 6.5
5t. Error 203

1/ The mean percent difference, irrespective of sign, is 5.0.
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The volume of water entering a net during a haul was determined
from the current meter reading for the haul in four steps:

(1) The average number of revolutions registered by the current
meter per second (r) during the haul was computed.

(2) For the above determined value of r the value of d was read
from the aporopriate calibration curve.

(3) The length of the column of water entering & net during a
haul (D) was then secured by multiplying d by the total number of re-
volutions registered during the haul.

(4) The volume of water entering a net during a haul (V) was
determined by multiplying the above value of D by the cross-sectional
area in square meters, of the mouth of the net. The resulting value
represents the flow into the net in cubic meters during the haul,

For hauls lacking current meter readings either because mechanical
difficulties had prevented proper registration, or because no meter had
been used in the nets (current meters were scldom employed at shallow
stations or. during rough weather) the preceding method could not be used
to compute the volume of water strained by the nets in taking the hauls.
However, as the angle of stray of the towing wire had been obtained at
one or two minute intervals during all plankton hauls, the relation
between the tangent of the angle of stray and the volume of water enter-
ing a net as determined from hauls having current meter readings could
be utilized to obtain a rough estimate of the volume of water strained
in hauls for which current meter data were lacking.

The relation was determined from a regression of r on the tangent
of the angle of stray. Within the range covered by our data the re-
lationship seems to be adequately represented by a straight lins. Owing
to differences in the straining capacity of nets constructed from differ-
ent types of material and to differences in the amount of water passing
per revolution through the several current meters, it was necessary to
obtain a regreasion for each combination of current meter and net em~
ployed. The regression lines were fitted by the method of least squares.
(Table 6 gives constants of the regressions and the standard error of
estimate for five combinations of meters and nets.) Using the appropriate
regression, a value of r was read from the line which corresponded to the
average tangent of the angle of stray of the haul in question. Then the
estimated volume of water strained during the haul was determined as out-
lined abowve. Although for any given haul the standard error of estimate
of r and hence of the computed volume of water strained would be fairly
large, yet over a number of hauls these discrepancies would tend to
average out, hence the reliability of the group as a whole would be great-
er than any individual determination.
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TABLE 6

Constants of the regressions of revolutions per second on the average tangent
of the angle of stray of the towing wire

Values of ‘regression line
Combination of current meter Av. tangent Av. Standard T when Increase in

and net of angle rev./sec. error of tan.é = 0 ¥ per unit
est.of r tan.

No. 3A, l.6-meter cotton serim 0,986 1.995 0.334 0.590 1.426
(eruises 14, 15)

No. 4, 1l.6-mster silk 0.985 2,073 0.206 1,227 0.859
(cruises 10, 11, 12)

No. 5, l.O-meter cotton scrim 0.953 24212 0.265 1,212 1.049
(cruises 17, 23, 25)

No. 5, l.O-meter cotton scrim 1/ 0.918  1.984 0.207 1.100 04967
(eruises 18, 19)

Noe 5, loO‘ﬁBtﬁr silk 0.921 20587 0.285 13765 0.893

(cruises 21, 27)



VERTICAL DISTRIBUTION.OF PIICHARD EGGS AND LARVAE

Information about wvertical distribution was obtained from three
sourcess (1) data of hauls taken by the two or three closing nets
used in series at most stations during 1939, (2) data of hauls taken
by the closing net used below the regular net at about two-thirds of
the stations during the 1940 survey, .and (3) from special series of
horizontal hauls with closing nets taken at a seriss of depths during
1939 and 1941.

The zone fished by each closing net during the 1939 survey was
approximately as follows: upper zone, 42 meters to surface; middle
zone, 81 meters to 38 meters; lowest zone, 120 meters to 72 meters.
The exact depth fished by each net wvaried from haul to haul (see
table 7), depending upon the amount of wire cable released in lower-
ing the nets (50 meters of wire between nets on some hauls, 55 msters
on others, and 60 meters on still others), and the angle at which the
nets were towed while taking a haul.

As can be seen by referring to table 7, most of the pilchard
eggs and larvae collected during the 1939 survey were taken in the
upper zone: 98.5% of all pilchard eggs and 93.1% of all pilchard
larvae. The remainder were collected in the intermediate zone:
pilchard larvae in four samples, with most of the specimens occur-—
ring in the sample from station 853, pilchard eggs in four samples,
with most of the specimens occurring in the samples from stations
852 and 855 (in the latter case there was no upper net haul for
comparison)e. Neither pilchard eggs nor larvae were taken in the
lowest net of the series, although it was used at 19 of the 24
stations at which pilchard eggs and larvae were collected.

The above data indicate that’ nearly all pilchard eggs and
larvae were distributed no deeper than 42 meters; even the eggs and -
larvae taken in the intermediate net samples could lsave been collected
near to or above 42 meters, as the upper level fished by this nst was
estimated to be between 40 to 33 meters at these stations,

A much larger number of data are available from the 1940 survey.
During this season a l.0-meter closing net was used below the upper
net at a majority of the stations (the closing net was used at 148
stations, but due to fallure of the net to open at some stations and
to close at others, only 133 proper samples were obtained.)

Pilchard eggs were found in 16 of the closing net samples and
in 108 of the samples taken with the upper net at the same stations.
The number of pilchard eggs taken in the lower net hauls was approxi-
mately 420 as compared to 119,300 in the upper net at the same stations
(both expressed in terms of standard hauls), or about one-third of one
percent as many. A more detailed comparison is given in table 8,
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TABLE 7
Depth distribution of pilchard eggs and larvae - 1939 survey

Station T haul Intermediate net haul Lowest net haul

Depth FEggs ILarvae Depth Eggs Larvae Depth Eggs Larvae

Meters MNumber Number Meters Number Number Meters Number Number

gl2  0-34 20 20 35-72 0 0 - -
Bl3  0-39 O 6 35-77 ©0 0 - z
81,  0-37 19 1 F, o© 1 78111 0 0
827  0-37 3 0 36-7, O O 72=120% 1 O )
829  0-45 18 0 3890 1 0 76=135 © 0
834,  0=46 1 0 4392 0O 0O 86-138 O )
839  0-40 3 0 35-75 O 0O 65-108 O 0
841  0-39 0 1 40-74 O 0 75-106 O 0
848  0-40 7 0 36-77 © 0 68-110 © 0
849  O=i4 4 0 42-84 O 0O 80-120 O o)
850 0-38 1 0 30-72 0 0 58103 O 0
851  0=45 217 0 28466 0 0 - - -
852  0-43 4153 6 33-82 44 2 64-117 © 0
853  O-44 48 25 39-84 2 53 74-120 O 0
854  0-46 80 0 38-87 © 0 7=12, O 0
855  0-47 ? 0 39-89 20 0 66-119 0 0
857  0=i44 0 6 I-83 O 0 T7T-119 0 0
862  O-45 55 3 4o-86 O 0 6-123 O 0
863  O=44 0 11 38-8, O 0 7-120 O 0
864  O=44 0 726 39-8, O 0. \w74-120' .0 0
865  O-4b 0 28 4088 O 3 75-125 ' O 0
866 < O=~47 0 2 39-89 O 0 74-128 O 0
870  0-38 0 3 4276 0 0 - = =
878  0-4b 0 1 4192 _ 0 0 - - -
Total 4629 839 67 59 0 0
AvVe

depth 0—42 37 06-'81 03 72 -4‘-118 «8
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The above data indicate that nearly all pilchard eggs and
larvae were distributed no deeper than 42 meters; even the eggs
and larvae taken in the intermediate net samples could have been
collected near to or above 42 meters, as the upper level fished
by this net was estimated to be between 40 to 33 meters at these
stations.

A much larger number of data are available from the 1940
survey. During this season a l.0-meter closing net was used be-
low the upper net at a majority of the stations (the closing net
was used at 148 stations, but due to failure of the net to open
at some stations and to close at others, only 133 proper samples
were obtained.)

Pilchard eggs were found in 16 of the closing net samples
and in 108 of the samples taken with the upper net at the same
stations. The number of pilchard eggs taken in the lower net
hauls was approximately 420 as compared to 119,300 in the upper
net at the same stations (both expressed in terms of standard
hauls), or about one-third of one percent &s many. A more de-
tailed comparison is given in table 8.

At the 133 stations where the closing net was used below the
upper net pilchard larvae were taken at 109 stations in the upper
net but at only 5 in the closing net., An estimated 5900 larvae
were present in the standardized upper net hauls as compared to
38 in the closing net hauls taken at the same stations or about
two~thirds of one percent as many in the lattere.

The. upper limit of the stratum fished by the 1.0-meter
closing net during the 1940 survey averaged approximately 57 meters
deep while the lower limit of the stratum tished by the upper net
was approximately 73 meters deep, resulting in a zone of overlap
of approximately 16 meters that was fished by both nets. Undoubted=-
ly many of the eggs and larvae taken in the closing net came from
this zons.

The evidence presented thus far on depth distribution has been
of value in delimiting a zone within which nearly all of the pil-
chard eggs and larvae occur. This zone comprises the upper 40 to
50 meters of depth. To obtain more detailed data on depth distri-
bution of eggs and larvae at individual stations, special series of
horizontal hauls with closing nets from a series of depths were
taken during 1939 and 194l1. This material has been reported upon
by Silliman (1943), and will be only briefly considered here.
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TABIE 8

Comparison of the number of pilchard eggs and larvae taken in 1 ter

lower net ha

uls (fis

oO=imay
hing from approximately 135 to 60 meters deep)
same L = . 1 8 s

(1 14,

ane STaTions auyring

Number in Number of Number of Percent of Number 1/ Percent of
upper net stations Stations stations total in
hauls with eggs with eggs In upper In lower lower net
or larvae or larvas net hauls net hauls hauls
in Jower in lower
net hauls net hauls
Eggs
O 25 0 0 0 0 =
1-50 ‘26 0 0 478 0 0
51-100 8 1 12 608 1l 1.81
101-500 32 3 9 8,048 37 0e46
5011000 14 1 7. 93933 9 0.09
1001-5000 23 7 30 * 48,105 245 0.51
5001 & over 5 4 80. 52,173 118 023
Total number 108 2/ 16 15 119,345 420 0435
larwae
8e25 mm. or less:
o] 46 0 0 o] 0 -
1 or more 87 2 2 44847 34 0.70
825 mme Or longers
0 43 0 0 0 0 -
1 or more 90 & 4 1,051 & .37
Total number 109 3/ 5 5 5,898 38 0e64

1/ Number of eggs or larvae put in terms of standardized hauls.

2/ Total number of stations with eggs in upper net hauls,

3/  Total number of stations with larvas in upper net hauls.
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Data on depth distribution of pilchard eggs, based on 7 series
of hauls, indicated that aporoximately 90 percent of the pilchard
eggs occurred above 20 meters and 98 percent above 30 meters. With-—
in the upper 20 meters, the greatest concentration occurred between
10-20 meters at 4 stations and between 0-10 meters at 3 stations,
(in one of the later series there was no sample taken in the 10-20
meter zone). When the logarithm of the number of pilchard eggs
taken in each haul of 2 series was plotted against the average depth
of the haul in meters, there was an indication that the decrease in
abundance with depth below the center of abundance was logarithmic,.

Although there are eleven series of depth distribution hauls
that contain at least a few pilchard larvae, they were abundant in
only three series. The vertical distribution of larvae was some-
what deeper than eggs, for less than 50 percent were found sbove 20
meters and only about 75 percent above 30 meters. Howsever, 96 per—
cent were above 40 meters and nearly 100 percent were in the zone
ordinarily fished by the upper net during the 1940 and 194l surveys.
As has been pointed out by Silliman, the problem of sampling larvae
is complicated by their relative scarcity in hauls taken during day-
light houra. This is readily apparent in the standardized numbers
given in Tables VIII - XTI and will receive attention. in further
studies on the subject.

VARIATION IN DEPTH OF PLANKTON HAUIS

In taking hauls during the 1940 and 1941 surveys the net was
lowered on 100 meters of cable to assure getting the net below the
gone of occurrence of pilchard eggs and larvae. The net was then
brought obliquely upwards according to the procedure outlined in a
previous section. However, because of unavoidable variations in
speed of towing and also in the condition of the sea, plankton
hauls differed in the depth of the stratum fished, even though the
procedures employed in taking the hauls were identical. The depth
reached by the net on the average was about 73 meters, but it varied
from 59 meters to 88 meters in extreme instances. The extent of the
variation in depth of hauls is given in table 9.

In the discussion of vertical distribution it was shown that
less than 1/3 of one percent of the eggs and 2/3 of one percent of
the larvae occurred below 57 meters. As the shallowest haul was 59
meters deep, there can be little doubt that almost all hauls were
deep enough to encompass the vertical rangs of the eggs and larvae.

Differsnce in depth of hauls was due primarily to difference in

boat speed while haulings A higher speed than usual resulted in a
greater departure of the towing wire from the vertical with the
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TABLE 9

VYaristion in de@ of plankton hauls taken with the upper net

Season

Ttem 1940 1941

MQthB'Iﬂ.B ooooo.oo-----ocadb 225
Amt, of wire released in

lowering net . .meters 100 100
Range in depth (100 x cosihe average

angle of stray) meters 59-88 62-84,
Mean dep‘bh e ® 5 o e s o 0 v 0 0 meters 73.42 73.66
Standard deviation « o ¢ ¢ s o o » mteﬂ 5.0 3.6
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consequence that the net went less deep and spent more tims in each
unit of depth traversed. For a slower speed than usual, the reverse
was true. As hauls were of similar time duration, the shallower
hauls were towed for more time in the upper layers where pilchard
eggs and larvae were mainly distributed ard for leas time in the
relatively barren zone below 30 to 40 meters than was true of the
average haul, while for the deeper hauls the reverse was true.

To take such variation in depth of hauls into consideration,
the average volume of water strained per unit of depth (v) was
determined for each haul by dividing tne estimated wvolume of water
strained in making a haul (value of V in step 4 above) by the depth
of the haul in meters. For this purpose, the depth of a haul wasa
determined by multiplying the length of the cable released in lowering
the net (in meters) by the cosine of the average angle of stray.

STANDARDIZATION FACTOR

To compare hauls having different values of v, all hauls,were
adjusted to the basis of a standard amount of water strained per
unit of depth. The standard chosen was 10 cubic meters of water
strained per meter of depth fished. This particular valus was used
because it gave a factor of approximately 1.0 for the l.0-meter net.
A standardization factor (S factor) was derived for each haul by
dividing v, the volume of water strained per unit of depth, into 10,
The standarized haul, then, should be equivalent to a vertical haul
taken from approximately 73 meters deep to the surface with a nat
having a oross-sectional area at the mouth of 10 square meters,

‘The standardization factors for the oblique hauls made with
plankton nets during the three years of survey are giwn in tables
I to III (last column of figures)e

ENUMERATION OF BGGS AND LARVAE

Pilchard eggs and small larvae were so abundant in many plankton
hauls that it was found desirable to use only a portion of such samples
for estimating the numbers of these categories. This was especially
~ true of the 1940 material taken in the l.6-meter nets, as these samples
contained about 2-1/2 times as much plankton &s similar haals made
with the le.0-meter net during 1939 ard 1941. However, larvae 8.0 mm.
ard over in length, because of their lesser abundance, were sorted from
the entire sample in all instances; even so, the largest sizes were
poorly represented. Also the 1939 samples were completely sorted for
eggs and larvae, and the 1941 material for all sizes of larvee. Two
mothods of ebtaining fractional portions of a sample were used during
the investigation.



The method used in fractioning the 1940 material was similar
to that described by Sette for mackerel (1943, p.211), A sample
was placed in a graduate two-liter container and the volume of plank-
ton and liquid brought up to a total of 2,000 cc. by adding pre-
pared sea water. A uniform mixture of the plankton was obtained by
stirring. Fractions of the sample were then removed with a straight
sided dipper holding 16-2/3 cc. Usually the sample was divided into
four portions: 2 portions; 2-1/2% each (50 cc. or 3 dippers in each),
a third fraction containing 5% of the sample (100 cc. or 6 dippers),
and the remainder consisting of 90% (1800 cce.)s The two smailer
portions were sorted for pilchard eggs and larvae of all sizes, the
5% portion for larvae of all sizes, while the remainder was sorted
for larvae 8,0 mm, and more in length, Although is is possible to
obtain accurate results by the dipper method under favorable conditions
of dilution, mixing, and depth of dip, 2/ it was net found possible
to maintain there conditions in our routine handling of large mmbers
of samples. A tendency to oversample was brought to our notice by
results obtained from sorting the large larvas, larvae over 8.0 mm,
in length were first sorted from 10% of the materisl, as before described,
and then from the remaining 90%., The fractions suoposedly comprising
10 percent of the sample were found to contain an average of 14.1%
of the larwae of this size groupe. The possibility that This sort
of the 10% fractions had been more thorough than that of the 90% por-
tions was ruled out when reexamination of the material showed the 90%
remainder to have been sorted as thoroughly (for large larva) as the
10% portions. In subsequent computation of total counts per haul of
eggs and small larvae, it was assumed that there was 41% oversampling
in the fractions of these categories.

For the fractioning of the 1941 material an apparatus was con-
structed, using a modification of the sampler described by S. Ge
Gibbons (1933). 3/

2/ This was established by experimentally fractioning samples
containg known numbers of eggs and larvae,

3/ The sampler was constructed largely through the efforts of
Ralph Silliman.
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The instrument consisted ot two copper cylimders, one of which slid
snugly into the other; the outer cylinder was open at the top and
closed by a tlat copper disc at the bottom in which there were two
holes, fitted with rubber stoppers, through which material could be
removed; the inner cylinder was open at botn ends, but had radial
partitions which divided it into quarters. The plankton material was
placed in the outer cylinder in prepared sea water, agitated to make
a uniform mixture, then the inner cylinder was slid into the outer,
effectively dividing the plankton into four quarters. Two of the
fractions were removed from the apparatus through the two openings

in the bottom, the plankton remaining in the other two sections was
saved as a unit. Any fraction could be further quartered, if desired.
By suitable marks on the two cylinders the same relative position of
one to the other was maintanied throughout the fractioning of samples.,
Two fractions, each containing approximately one—quarter of a total
sample, were sorted for eggs and larvae, and the remainder was sorted
for all sizes of larwae. For test purposes the remainders of soms
samples were sorted for eggs also.

On testing the apparatus it was found that the quarters were
accurate to one percent by volume, but complete counts of eggs and
larvae showed that the two quarters routinely sorted contained only
48% of the sample, on the average. The discrepancy was due to
specimens getting caught in the interstices of the apparatus when
fractioning the samples and being freed into the half of the sample
remaining in the apparatus when the inner cylinder was removed.

In sorting the plankton samples or fractions, all species of
fish eggs and larvae were carefully separated from the other con-
stituents of the plankton. The volume of plankton to be sorted was
often large, even in a fraction, and the other organisms in the
plankton often made sorting quite difficult. The O.5-meter net
used in 1941 retained so much fine plankton that sorting of these
was especially difficult. As a check on the completensss of sort-
ing, a routine was adopted in which many of the samples were ex-
amined & second time, and, in a few instances, a third time alsoe

The results obtained from a number of such reexaminations are
summarized in table 10. ‘A higher percentage of eggs and larvae were
overlooked in the firat sorting of the finer plankton taken by the
0.5-meter net than among the somswhat coarser plankton taken by the
l-mster net. Smaller-sized larvae made up the bulk of those found
in the reexaminations.
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Pilchard egge and larvae taken in the reexamination of the
samples listed in table 10 are included in the totals for the
stations given in tables V, VI, X and XI. The totals for most
other stations )/ listed in the tables are estimates based on
the first sorting, and, consequently, are smaller than their
trus values, on the average, by the percentages indicated in
table 10,

TABLE 10
Completeness of sorting of 85 samples 2/

o

Number " Ferocent
Categories of Count, of individuals in
es First so Reexamination To Re! io!

Pilchard eggs

1.0-mster net 42 37621 1105 38726 2.85

O.5-meter net 43 5891 314 6205 5.06
Other fish eggs 3/

l.0-meter net 42 9672 /A 9746 0.76

O.5-meter net 43 2060 45 2105 2.14
Pilchard larvae

l.0-meter net 42 3221 163 3384 4.82

O.5-meter net 43 2252 177 2429 729
Other fish larvae 4/

l.0-meter net 42 2436 8l 2517 32

O.5-mater net 43 1451 118 1570 7e52

1/ The following hauls not included in table 10 were also reexamineds
both l.0-meter and O.5-meter net samples 1721, 1751, 1923, 21153 1.0~
meter net samples 1714, 1760, 2114, 2124; O.5-meter net samples 1732,
1911, 1912, 1921, 1922, 1928, 1931, 1932, 1934-37, 1941-44, 1946, 1947.

2/ The samples taken with the l.0-meter net that are included in this
analysis were from the 1941 survey and were collected at the following
1925-1927, 1945, 1952, 1955, 1964, 2113, 2162, 2163, 1876-1879, 1881~
1895. Samples in the 1800 series were collected on April 8 and 9,
1941, for a special study which will be reported upon in a separate
paper. The O.5-meter net samples were taken at the same stations
listed above, with the addition of the O.5-meter net sample for
station 1880,

3/ ‘'Anchovy eggs not included as very few were retained by the l.O-meter
nete

4/ Anchovy larvae hot included, but ‘percentages were similar to
pilchard larvae.

27



IDENTIFICATION AND SEPARATION OF PILCHARD EGGS AND LARVAE

The pilchard egg was identified and described by Scofiseld and
Lindner (1930). Amplified descriptions are given by Scofield (1934)
and Ahlstrom (1943). The egg of the Pacific pilchard closely re-
sembles that of the European pilchard, Sardipa plichardus. The
developing egg, as taken in the plankton collections,: is spherical,
measures about 1.70 mm. in diameter (range 1.35-2.05 mm.), has a
wide perivitelline space, a single oil globule (0.16 mm. in diameter),
and an irregularly segmented yolke The egg membrane is thin, un-
sculptured, quite transparent, and rather easily broken. The pil-
chard egg is not likely to be confused with those of other species
taken in our material.

As a preliminary step in studying the egg material, the dewelop-
ment of the pilchard egg was separated into elewven stages of develop—
ment on the basis of readily observable morphological characters, a
brief description of which may be found in Ahlstrom, 1943 (pp. 9-12,
plates 1,2). Subsequently the eggs wers grouped into age categories,
the eggs in sach category representing those spawned during a single
day. This is possible because pilchard spawning takes place during

" a brief, relatively fixed period of the night (according to present

evidence spawning occurs mostly between 8 P. M. and midnight), and

as a result there are definite hiati in developmental stages between
the eggs spawned on successive nights. Use has been made of this in
studying the relation between water temperature and the rate of
develomment of pilchard eggs (Ahlstrom, 1943), and this relation, in
turn, has made it possible to check on the accuracy of the separation
into age categories in doubtful cases. 1/

1/ The majority of pilchard eggs collected during the surwveys had
besn developing at temperatures between 13.5°C and 16.0°C (total range
10,75°C to 17.69C, temperature at 15-M depth.) Pilchard eggs develop
to hatching in about 2-1/2 days at 16.0°C and in about 3-1/5 days at
13.59C. From the temperature of the water at a station and the time
of collection of the haul, it is possible to estimate the number of
age categories that the sample would contain if spawning had taken
place on each of the several nights previous to collection. When a
sample contained fewer age categories than this estimated number, an
analysis was made of the stages of development of the eggs present in
the sample to determine which age categories were represented by zero

spawning.
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The pilchard larva was identified by Scofield and Lindner
(1930), and a more extended description is given by Scofield (1934).
For convenience, all individuals of pilchards taken by us in plank-
ton hauls are referrsd to &s larvae, including newly hatched in-
dividuals, 2.5 to 3.5 mm. long to the largest specimen taken in the
plankton hauls, 28.5 mm. long. The pilchard larwa is very slender
‘in shapee. The thin intestine extends along the ventral side of the
body for about 5/6 of the length. The fins are developed in the
following sequences Pectorals at a larval length of about 5 mm.,
the dorsal fin at a length of about 8 mm., caudal fin at 8 to 15 mm.,
anal fin at about 12 mm. long, and pelvic fins at about 20-25 mm.

long.

Pilchard larvae closely resemble anchovy larvae, which are
superficially similar in form, and both occur in abundance in many
collections, Iarvae of the two kinds that have the dorsal fin
developed may be separated by the following character; in anchovy
larva the anal opening is one to two myotomes anterior to the termi-.
nation of the dorsal fin while in the pilchard it is 5 to 7 myotomes
beyond. The dorsal fin is seldom developed on pilchard larwae
smaller than 8 mm. or on anchovy larvae smaller than 7 mm. and for
these smaller sizes the ratio that the distance from tip of snout
to ansal opening is of the total lenmgth 1/ is a useful character for
separating the two kinds., This ratio is approximately .73 in the
anchovy and 82 in the pilchard (see table 11). Expressed in
another way, the vent in the pilchard is located less than 1/5 of
the length of the body from the posterior end, while in the anchovy
it is located about 1/4 or more of the length of the body from the
posterior ends In addition, the intestine of the anchovy is deeper
and the body thicker than in pilchard larva of corresponding length
(see table '11). Pigmentation is also of some use, although it is
not as conspicuous in these smaller sizes as it becomes someswhat
later. On both types of larvae pigmentation is located along the
ventral side, but there is more of it on the pilchard. For example
there are about 10 pairs of pigment spots just above the digestive
tract in its anterior half in the pilchard (i.e., anterior to the
pylorus), but only 5 pairs in the anchovy. As a safeguard, all
larval material of these two kinds was examined at least twice for
completeness of separation.

1/ From the tip of the snout tc the end of the notochord.
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TABLE 11

Disgnostic characters for separating piichard and
anchovy larvae under 8.5 mme. in length

Pilchard larvae Anchovy larvae

Mean Range St. dev. Mean Rangs St.dev.

Iength to anus in 1.216 1.,19-1.24 0.,014 1.370 1.31-1.45 033
standard length

Depth in standard
length 18.1 15.4-26.3 2.0 13.7 11.4-19.6 1.5

o
Rriammts

Pilchard larvae were measured to the nearest 0.5 mm. of length.
All measurements were made with the aid of a low power dissection
microscopes larvae 5.5 mm. and smaller were measured by means of a
calibrated eye-piece micrometer, while all larger larvae were measured
with a transparent millimeter rule. The measursements wers taken from
the tip of the snout to the end of the notochord; the caudal fin or
finfold was not inclnded in the measurement.

DETERMINING THE AVERAGE NUMBER OF EGGS SPAWNED PER DAY

In determining the average number of eggs spawned per day, all,
age categories 1/ were used in the determinatipn except those that
did not include a whole day's spawning through the accident of occupy-
ing a station while spawning or hatching was going on. The following
age categories were omitted:s eggs of category "A" collected between
8 Po 3 and 6 A. M., and eggs of categories “C" or "D in which over
80% of the eggs of the category were in the stage immediately pre-
ceding hatching. 2/

1/ In the age category designated A are included eggs spawned not
longer than 24 hours prior, to collection; B, eggs spamned within 24

to 48 hours of collection; C, eggs spawned within,8 to 72 hours of
collection; and D, eggs spawned within 72 to 96 hours of collection.

g/ Uoh or "D¥ eggs in which all or most of the eggs were in the stage
immediately preceding hatching, would usually have had a portion of eggs
already hatched and thus would not represent a complete day's spawninge
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The average number of eggs per day in a sample (n') was derived
from the formuiaj
n' - e Il
d(n-u)

whe™ n, is the total number of egge in those categories which were
fully represented in the samples, d, the number of auch categories,

n, the total gumber of eggs in the ‘haul and u, the number of eggs that
were unclassgified as to stage. This has the effect of pro-rating un-
classified eggs among the several age categories.

In the record of pilchard eggs collected during 1940 and 1941
given in tables V and VI, the average number of eggs spawned per day
is given in the last column. The age categories used in determining
the average number per day in each sample are marked by an asterisk.

Variability in plankton tow-net catches.

Some information on the reliability of the data in tables IV to
XI has been gained from a study of the duplicate hauls taken at many
stations during 1940. The two hauls were taken successively, not
simultaneously, but in as nearly identical a manner as possible. A
paper dealing with the variance of the numbers of pilchard eggs in a
set of 24 of these paired hauls has been published by Silliman (1946).
He was able to separate the variabllity due to real differences in egg
concentrations at different stations from ths sampling variability
between the two hauls at a station, the former accounting for roughly
90 percent of the total variability. As regards the sampling vari-
ability between the paired hauls at a station, he concluded that the
count of eggs in one haul could not be considered significantly
different (at the level P = 0.05) from the count in the other unless
it was about half or double as large. :

However, much smaller differences in the means or sums of eggs
in groups of counts would be significant. Silliman (1946, p. 82)
attempted to express this as a narrowing of the fiducial limits with
increase in number of counts but his table of fiducial limits is
valid only where the counts within a group are of uniform magnitude.
Typically, the egg counts for the various stations occupied during
a cruise range through several orders of magnitudes and for the mean
or sum of such groups of counts Silliman's fiducial limits would not
holds The difficulty atises from the circumstance that in computing
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the variances Silliman found it necessary to use the logarithm of

the counts instead of the counts themselves. As a consequence the
fiducial limits must be expressed as ratios or percentages. For

very large counts a given percentage represents a very much larger
mumber than for very small counts. In the variance of the mean or
sum of a series of counts the contribution from large counts would

be far different from that of small counts in the same series. The
problem of assgssing the reliability of means or sums of eggs for a
given area computed from the counts in hauls from the several stations
in that area therefore is complicated. It has yet to be solved.

From an analysis of variance on the counts of larvae taken in
the paired hauls, I found that the number in one haul could not be
considered significantly different from the number in the other un-
less it was about triple or one~third as large. In addition to
this larger sampling variability between hauls taken at the same
station, the sampling of larvae was alsc complicated by their re-
lative scarcity in hauls taken during daylight hours, and by the
* partial loss of the smaller sizes through the mesh of the 1.0-meter
and 1l.6-meter nets. These problems will be dealt with in a sub-
sequent paper.
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GUIDE TO TABLES IN APPENDIX

Ouide to headings of tables T=—- I[J=
Record of oblique hauls made with plankton nets.

Station:

Table I. = The single cruise is numbered 8, the stations are
numbered 11 to 90, the cruise number precedes the station number,
thus 811 is station 11 of cruise 8, Where two hkeuls are listed for
a station, the first was taken with the upper net, the other with
the intermediate net. As neither pilchard eggs nor larvae were
taken in the lowest net, fishing from about 120 meters to 72 meters,
no data are given for these hauls,

Table II.= The cruises are numbered 10 to 15 in chronologicsal
sequence, The stations are numbered in sequence from 01 to 40 (=42).
The stations had a fixed position for the meason; hence, they retained
the same number on successive cruises. In designating a particular
time of occupying a station the cruise number precedes the station
mumber; thus, 1001 refers to station 01 occupied on cruise 10, 1101
to station Ol occupied on cruise 11, etc.

A somewhat different system of -designating the stations was
followed by the Staff of the Scripps Institution in their "Oceanographic
Observations" dealing with the 1940 cruises. On cruise 10 (X) the
stations were designated 101 = 140, cn cruise 11 (XI) the stations
werelesignated 201 = 240, on cruise 12 (XII) the stations were designated

Table III, — The cruises are numbered 17, 19, 21, 23, 25, 27
(The hiati are due to short special cruises having been made between
the regular survey crulses). The stations are numbered 11 - 17, 21 = 28,
30, 31 = 37, 40, 41 = 47, 51 = 55, 60, 61 = 64, The three stations
ending in O were inshore stations. The other stations were arranged
in six lines, with the most northerly line having the stations
mumbered 11 - 17, the next adjacent line to the south having the
stations numbered 21 - 28, etc. Hence, the first figures in a station
designation (that in the 10 position) refers to the number of theliney
the second figure (that in the unit position) to the location of the
station on the line, the lowest number on a line being nearest shore,
the highest at the seaward end of the line, In designating a partic—
ular time of occupying a station, the crulse number precedes the station
number; thus, 1713 refers to the occuparcy during the 17th cruise of
the third station seaward on the northern line, 1963 to the occupancy
during the 19th cruise of the third station seaward on the most southerly
line’ etc. =

35



The following stations were not occupied:
1939 - 824, 845
1940 byes? 1006’ 1007, 1016, 110’7, 1113 - 1116’ 1118, 1126’ 1127,
1133, 1212, 1213, 1218, 1222, 1224, 1225 -1239, 1509, 1518,

1941 - All stations were occupied on every cruise, Data for
0,5-meter net are not given for crulses 25 and 27,

Al]l other stations omitted from the following tables were
cccupied but had no pilchard eggs or larvae in the plankton samples.

Position: North latitude, west longitude.

The position given for some stations in tables II and III is
slightly different fraom the position indicated in the %"Oceanographic
Observations™ of the Seripps Institution dealing with the same
stations. One reason for these apparent discrepancies is that the
position given in our tables is the estimated position at the time
of taking the net hauls, which sometimes differed slightly from the
position of the boat when the oceanographic obsarvations were taken.
In a few instances the difference is due to a recalculation of the
position of the station subsequent to the cruise, Because such
changes were usually slight, and because their use would make necessary
the recalculation of portions of our data, the earlier estimate of
the position of the station was retained,

Date: Month given in Roman numerals, the day of the month in Arabic; thus,
V=10 is ;ﬁh@' 10,

Hour: The time indicated 1s approximately that of the mid-~depth of the
haul as the net was being brought upward; thus when 100 metem of
wire were released in lowering the net, the time given is the time
when half of the wire (50 meters) had been taken in when bringing
the net (gradually) to the surface. The hours are given on a 24=hour
basis; thus, 23:40 is equivalent to 11:40 P.M.

Net type: Three sizes of nets were used during the surveys, indicated by
the following:
0e5M = net 0.5 meter in diameter at the mouth.
1M = net 1.0 meter in diameter at the mouth.
2 M = net 2,0 square meters in area at the mouth (1.6 meters in
diameter at the mouth. In the text this net is referred to
as the l.6-meter net).

The type of material composing the main body of the net is
indicated by the following symbols:

S = Net constructed of Noe 24XXX grit gauze.

SF - Net constructed of No. 40XXX grit gauze.

CO = Net constructed of cotton scrim netting,

C = Net constructed of cotton gerim netting of a different. grade

The symbol Cl indicates a closing net.
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Duration of haul: Given in minutes to the nearest half minute.

Depth meters: Depth of stratum fished in meters (For explanation refer
to section on "Variation in depth of plankton hauls"),

Volume of water strained: In cubic meters (For explanation, refer to
section on "Measurement of volume of water atrained by the nets").
Estimates followed by a question mark were not based on current
meter readings.

Se Factor: Standardized haul factor (For explanation, refer to section
on "Standardization factors"),

During cruises 11 = 15 of the 1940 season two hauls were taken
with the 24 net at most stations, the second immediately following
the first. They are listed in table II in the order taken, The
standardized haul value for each of such paired hauls is equal to
one~half that of a normal standardized haul; hence, the combined
figures for the two hauls are equivalent to one standardized haul.
In recording the number of pilchard eggs and larvae taken in such
paired hauls, only the combined total for the two hauls is given.

During the 1941 season a 1l.0-mster net and a O.5=-meter net
were towed together at most stations. The stgndardized haul values
are put in terms of a normal standardized haul for each net. They
differ in this respect from the paired hauls listed in table II.
Bata for the 0.5-meter net is not given for cruises 25 and 27, but
for odd-numbered cruises 17 through 23 a record is given of all
hanls taken with the O.5-meter net except stations 2331, and 2361.



Guide to headings of tables IV to VII =
Record of pilchard eggs

Only those hauls are included in which pilchard eggs were
found on examining a fractional part of the samples In table VII
the record covers odd numbered cruises 17 through 23 only.
Number of normal ezgs: Number of normally developing pilchard eggs.
Total number of eggs: Includes all pilchard eggs taken in a sample,
both normal and abnormal. Pilchard eggs were classed as abnormal
when the embryos were stunted and misshapen in appearance.

At Eggs spawned within 24 hours of collection.

B: " " 24 to 48 hours of collection,
Cs W " LBto72 n #
D: n " " 72 4096 n 0 "

Unclass.: Unclassified eggs. ~ Refers to deteriorating eggs
that could not be classified with certainty.

n: Total mmber of pilchard eggs in a standardized haul,
Average - n': Average number of pilchard eggs in a standardized
haul per day of spamning represented, (See section on "Detsrmining
the average number of eggs spawned per day").

# An asterisk follows the age ‘categories used in the determination
of n',
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Guide to tables VIII to XI. = Record of Pilchard Larvae.

Midpoint of size classes: The larvae are grouped into size classes
which have the following midpoints and ranges:

Midpoint of size class (in mm.) Range of lengths included (in mm.)
3025 2625 = 4e25
4475 4e26 = 5,25
5.75 5.26 - 6.25
6-75 6.26 = ?.25
775 Te26 = 8,25
8075 8.26 — 9-25
975 9e26 =10e25

10.75 1026 =11,25
11,75 11,26 =12,25
12.75 12,26 =13.25
13,75 13026 =14425
1475 1he26 =15,25
15475 15426 =16.25
17.25 16,26 ~18.25
19,35 18426 =20.25
21425 20,26 =22,25
2375 22,26 =25,25
(27.25) 25426 =29,25

Total: A summation of the numbers of a size class tgken in the
standardized samples of the stations occupied during a cruise.
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Table I - Record of Oblique Hauls made with Plankton Nets during Cruise B in 1939.

— ———

Position Volume
Station North West Dats Hour Het Type Duration Depth, of Watsr 8 Factor
Latitude Tongitude of Haul Meters Strained
811 320 56.5¢ 1179 25¢ v-10 ( 23:40 1N-3 22.5 0-38 340.5 1.12
( 22:40 1MC1-S 22.0 33-69 355.9 1.08
812 339 120 117° 500 v-11 08:40 1N-8 20.5 0-34 292.8 1.15
813 33° 37.5' 1182 26! v-11 15:00 1M-8 20.5 0-39 457.3 0.85
8L, 339 54,5 119° 04! V-11 23115 { M-S 22.5 0-37 326.67 1.14
a7 459 o1t 124° 21! v-22 20:00 18-8 20.0 037 250,77 1.48
829 449 59! 1252 02! v-23 09:30 1M-8 26.0 0-45 277.2 1.64
1MC1-8 26.0 38-90 381.4 1.30

834 440 38 1299 39,5 V=25 08140 1¥-8 26,0 0-46 397.6 1.16

839 420 4m 1259 30.5! v-27 18:30 18-S 23.5 0-40 344,.07 1.15
841 42° 510 124° 491 v-28 05:00 1M-8 25.0 0-39 381.07 1.02
848 36° 240 1220 40.5' VI-12 05100 1M-3 27.0 0-40 394.57 1.01
849 36° 14.5' 1230 15! VI-12 12:40 18-85 26.0 0-44 360.27 1,22
850 359 57.5¢ 1230 48" ¥I-12 19:15 1M-3 27.0 0-38 336.5 1.12
851 359 42t 124° 19.5' VIl 03:40 1N-8 28.0 0-45 452.9 0.92
852 350 251 1240 41t vI-13 10:10 1¥-8 24.0 0-43 289.3? 1.48

1MC1-3 24.0 33-82 235.4 1,98

853 350 10.5' 1250 16,5' VI-13 17115 1M-3 24.0 O=i4 284.97 1.55

1NC1-5 24.0 39-84 250.2 1.90

854 349 34 1260 23t VI-1l4 07100 1H-S 24.0 0-46 272.17 1.67
M-8

855 340 18.5' 126° 51t VI-li 16:15 21,0 0-47 275.8 1.69
(1mc1-8 21.0 39-89 227.8 2.17

857 31° 3¢ 1242 03! VI-16 02125 1¥-8 25,0 O=4d, 296.9? 1.47
858 320 024 123° 08! VI-16 14310 18-8 25,0 0-43 383.4 15128
862 339 16¢ 120° 03¢ VI-22 10120 14-8 24,0 0-45 287.5 1.56
863 339 03¢ 1200 33¢ vI-22 17:30 M-8 24.0 0-4d, 282.77 1.55
864, 329 491 1219 o4t VI-23 00330 18-S 25,0 0-44, 284.9 1.54
865 320 340 1210 351 VI-23 07:40 5 1¥-8 25.0 0-46 278.5 1.6
. (wuc1-s 25,0 40-88 333.27 1.46

866 320 170 1220 o5t vI-23 12:50 18-S 24.0 047 267.22 1.76
870 31° o051 1170 A1t VI-30 03:00 18-S 28,0 0-38 575.5 0.66
878 269 291 121° 26! VII-4 07:00 1¥-3 29.0 0-46 539.7 0.85
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/
Taeble II -~ Record of Oblique Lauls made with Plenkton Nets during (ruiseslO-15 in 1940.

Volume

— Pogition
Station Horth West Date Hour  Net Type Duration Depth, of Water S Factor
of Haul Meters Strained
Cruive 103
1001 ase s 1199 09.5' III-12 04:00 28-5 24,0 0=75  1B84.0 0.40
1002 33° 49.5% 1199 /&t III-13 09:30 i 25.5 0-69  2039.42 0.34
1003 330 42.5' 1200 11t III-13 13:50 245 25.0 0-66  1953,07 0.34
1004 330 39! 1200 33! I1I-13 18:10 A5 24.5 0-70  1914.0 - 0.37
1005 330 34! 1200 56! III-13 22:30 B4-5 25.5 072  1964.47 0.37
1008 330 38.5' 1190 38! IIi-13 05350 A5 25,0 0-75  1580.4 0.48
1009 330 25! 1200 42t II1-2; 02:10 A5 24.5 0-79  2070.0 0.38
1010 330 35,5' 1180 26,5' Irl-10 1745 245 23.0 0-86  1507.27 0.57
1011 330 30! 1199 16! I11-13 01:30 2M5 26.0 o-77  1797.07 0.43
1012 330 16.5' 120° 00! ITi-1; 22110 268 25.0 071  1962.07? 0.36
1013 330 14! 120° 218 III-1 18:10 25 24,0 0-71  1618.2 0.44
1014 330 09! 120° 1t IT3-14 11:00 25 26.5 0-73  1915.2 0.38
1015 330 04! 1219 050 III-1Z 07:10 248 26.5 0-72 1992.6 0.36
1017 330 16! 118° 541 III-9 12:40 -5 25.0 0=77  1730.4 0.4
1018 - 33° Q0! 120° 19¢ III-14 14140 -8 24,0 0-7L  2335.2 0.30
1019 330 25! 117° 53¢ II-10 10:40 M-8 25.0 0-71  1730.4 0.4%
1020 330 100 118° 16.5' III-9 20130 2M-5 27.5 0-71  1191.0 0.60
1021 339 09.5° 118° 40! II1-9 16320 M-8 27.0 070  2002.8 0.35
1022 33% 05! 119° 12t IXi-9 08100 -5 26.0 0=72  1723.8 0.42
1023 320 531 119° 35¢ I11-8 19130 24-5 28.0 0-73  2227.2 0.33
1024 320 521 119° 54! III-8 15110 2.8 29,0 0-77  1851.6 02
1025 329 450 1z0° 12t I7i-8 11100 2M-5 28.0 0-75  1990.8 0,38
1026 322 341 120° 39t II1-8 063110 24-8 26.5 0=76  1647.0 0.46
1027 3z° 330 120° s8¢ IIL-8 01340 -5 27.0 0=77  1478.4 0.52
1028 33° o9 17° 38¢ I1I-10 05140 -8 27.0 0-77  1834.8 0.42
1029 320 560 118° 00t III-10 01120 25 26.0 0-76 1867.2 0.4
1030 320 46,5 1189 58t I11-6 23:30 265 26,0 0-68 1888,8 0.36
1031 32° 39,5t 119° 38.5 III-7 07:15 24-5 27.0 0-70 2022.07 0.34
1032 320 31 119° 520 III-7 11:10 P, TS 25.5 0-60  1995.4 0.30
1033 329 17.5' 1209 15¢ III-7 . 18300 A3 26.0 0-82  1435.2 0.57
1034 320 33! 118° Lo¢ IiT-6 17:50 245 26.0 0-76  1647.0 0.46
1035 320 31.5' 117° 27! IIi~5 11:30 24-8 26.0 0-69 1959.6 0.35
1036 320 27.5' 117° /8.5' III-5 17:30 1-CO0  20.0 0-73 501.8 1.49
1037 32° 22' J.J.Bo 07' III"S 22:30 2“'8 24-0 0"71 1683-6 0042
1038 320 17" 1189 231 III-6 03:10 248 30.0 0-70  1987.2 0.35
1039 320 13! 1189 451 III-6 08:00 2U-5 25.0 0-68 1846.8 0,37
1040 320 091 119° p5!? I11-6 12:30 a5 23.0 o-77  1510.8 0.51
Cruise 113
1101 330 581 119° 10° III-26 { 16340 284-8 19.0 0-77  1320.07 0.29
17105 245 21.0 0=80 1218.0 0.33
1102 33° 49.57 119° 45! III-27 08:40 248 14.0 0-=59 1023.6 0.35
05200 28-8 15.0 0-64  1111.2 0.29
1103 339 4 1200 159 111-27 16230 2.3 17.0 0=-77  1316.4 0.29
16150 25 19.0 0-77  1282.2 0.30
1104 33° 3a 120° 31.5' I1II-27 22310 25 15.0 0-61 1261,2 0424
22330 245 14.0 0-59  1246.2 0.4
1105 339 30! 120° 50° IIT-28 02140 A5 17.0 0-74  1124.4 0.33
03:05 245 16.0 0~74 1114.8 0.33
1106 330 25! 1210 08! TII-28 07:15 -8 14.0 0-67  1129.8 0.59
1108 33° 351 1199 34! III~27 i 033145 2U-5 15.0 0~73  1075.4 0.34
04310 -5 18.0 0=74  1251.6 0.29
1109 33° 18,5 120° 39! III-28 12;00 25 28.0 0-65 2631.6 0.25
1110 33° 37t 118° 29.5' III-26 E 03155 2= 20.0 071  1642.2 0.22
04320 245 20.0 0=71  1534.2 0.23
111 33° 30! 1199 16.5! I1I-26 ( 23100 2048 14.0 0~64  1044.0 0.31
= ( 23320 ?J‘—S 14'0 0—68 9&-0 0-35
112 330 171 120° 01,5! III-28 16150 2U-8 26.0 0-77  1988.4 0.39
1117 33° 18! 118 54,.5' III-24 { 21150 2U-5 16.0 0-65 1518.0 0.21
22110 215 15.0 0-59  1323.0? 0.22
1119 33° 23,5' 1179 51,5 III-25 20120 S 13.5 073  1150.2 0.32
20140 -5 14.0 063  1243.2 0.25
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Table 1L (Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Cruises 10-15 in 1940.

e e e e e e - o e
Poaition Voluse

Station North West Date Hour Net Typs Duration Depth, of Water 5 Factor

of Heul  Metars Siraiped .

3P 40 120° 37*. Iv-8 21:45

240 0-72  1677.07
3 31 121° 06! Iv-8 16:00

0-72 1746.0? 0.41

2
&

1120 33° 09.5' 1189 16} III-25 % ggsgg ﬁ ig.g &Fnﬁ. ﬁ%.g? g.gﬁ

1121 33° 08.5¢ 1189 39! I111-25 01:50 2M-5 24.0 0-71 1989.6 0.36

BOED BN EE ER OB OIS oo ok
= l . - -

1124 320 45" 1199 540 I1I-23 17:00 21-5 25.0 0-71  2025.6 0.35

1125 320 43"  120° 15¢ I11-23 22:45 245 50,0 0-74  2472.0 0.30

1128 33° 10t  117° 3N III-25 15:25 245 i7.0 0-74  1402.4 0.26

1129 3@ 55.5' 118° o1° III-25 :]ngég g:—t_é ﬁ.g g:gzsa gg.ﬁ: g.gg
3 . ™ ®

1130 ' 118° 51t III-22 t 28-5 15.0 0-76 957.0 0.40

1131 3P 35.5' 119° 36! I11-22 21350 -5 24.0 0-74  1609.8 0.46

B i L O e koo [ s -0 s 22 R O
e : L ] ® -

( 10:30 25 16.0 0-73  1158.07 0.31

1135 32 33t a7 am 1II-21 00:05 24~ iag.g 0-2 5722.8- g.g
. 001235 24-5 : 0= y :

1136 gg'; 27 117: 47: ﬁ%—ﬂ 05220 ﬁ ﬂg 0-60-&3 ﬁig.g g.'g
7 22. ].18 u? -21 10:55 L] [ ] -

113 11:10 28 1500 0-“ 1171.2 0.28

1138 322 17t 1189 24 III-21 15100 24.8 15.0 0-71  1008.6 0.35

15:20 245 16.0 0-74 968.6 0.38

1139 320 110 118° 43¢ III-21 193115 248 15,0 0-75  1088.4 0.34

19:35 24-5 14.0 0-70 991,2 0.35

1140 32° om 119° 01! III-22 00:15 28-3 17.0 o-78 1099.2 0.35

00:35 2.5 14.0 0-70 1197.6 0.29

Cruise 121

1201 3P 540 119° o7 Iv-12 03:35 245 17.0 0-76  1236.57 0.31

04205 -5 18.0 0-71  1406.0? 0,25

1202 330 487 119° 46.5' IV-12 z 17i35 AL-5 15,0 .0-77 1086.0% 0.36

17:55 2AL-9 15.0 0-75  1044.0? 0.36

1203 339 44" 120° 110 Iv-12 ( 23:05 2u-8 15.0 0-80  1047.07 0.38

- i 23:20 -5 15.0 0-79  1058.5% 0.37

120/ 339 39¢ 120° 33! IV-13 04:05 -5 13.0 0-76 946.07 0.40

04125 24-5 15.0 0-78  1074.5? 0.36

1205 33° 32 120° 591 Iv-13 09:05 245 15.0 0-78  1074.51 0.36

09125 21-3 15.0 0-73  1139.0% 0.32

1206 33° 25! 11° 21 Iv-13 13:30 248 23.0 0-78  1640.0? 0.47

1207 33° 200 121° 0 Iv-13 17:40 245 24.0 0-83  1608.0? 0.52

1208 33° 36.5" 119° 33! Iv-12 ﬁ 13135 28-S 14.0 0-76  1018.07 0.38

. 13155 265 15.0 0-70  1172.07? 0.30

1209 33° 25!  120° 397 Iv-14 14150 -5 23.0 0-82  1558.07 0.53

1210 33° 3g' 118° 32.5' Iv-11 gg:ig ﬁ ﬁ.g 8_-';3 1071..83 8'33?)
! E . m6| e

1211 33° 32'  119° 15! Iv-12 2 09:15 245 19.0 0-70  1484.07 0.24

09:35 245 16.0 0-74  1203.07 0.31

1214 33° o9t 120° 45! Iv-1 08:50 245 14.0 0-81 963.0?7 0.84

1215 33° 04! 121° 05! V-1 04:20 2M-5 23.0 0-81  1583.07 0.51

1216 3P 561 121° 320 Iv-13 22:40 2U-5 27.0 0-81  1860.07 0.44,

1217 332 191 118° 55,57 IV-9 22:30 M5 15.0 0-73  1042.07 0.70

1219 3P 24t 1P 52 IV-10 23125 24-8 16.0 0-72  1116.5? 0.32

2 23:40 243 15.0 0-71  1059.02 0.34

1220 3P osr  118° 150 Iv-10 2 09:20 25 15.0 0-67 1112.5? 0.30

% 09:40 245 15.0 0-68  1095.57 0.31

1221 33 o07.5' 118° [1.5' IV-10 04:30 245 26.0 0-70  1865.0? 0.37

1223 32 52.51 119° 34 1Iv-9 13:10 245 27.0 0-81  1730.5? 0.47

1226 2.8
1227 -3

n
Lh
™

o

42



Table IT (Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Cruises 10-15 in 1940,

Pogition Yolume
Station Boxrth West Date Hour Het Type Duration Depth, of Water S Factor
of Haul Meferm fBirained -
1228 339 09.5' 117° 36! IV-10 E 18:20 -3 15.0 0-71  106&4.07 0.33
: 18340 2U=-5 15.0 0-69  1086,07 0.32
1229 320 56¢ 118° 0ot Iv-10  { 13:10 283 15.0 0-467  1101.0? 0.31
13130 24-5 16.0 073 112.0? 0.33
1230 320 50 118° 56! Iv-7 12140 -9 14.0 0-75 952,07 0.39
13:00 2.8 15.0 0-76  1004.0? 0.38
1231 320 35t 1199 36! IV-7 19:00 2U-5 33.0 0-73  2280,07 0.32
1232 320 250 1200 03! Iv-8 03:15 U5 2440 0-72  1685.07 0.42
1233 320 18t 1200 30! Iv-8 { 08:50 28 14.0 0-64,  1062.57 0.30
2 09:05 -5 15.5 0-68  1133,07 0,30
1234, 320 35 1180 41t V-6 14140 M-S 13.0 0-88 772,07 0.28
15:00 -5 13,0 0-78 852.07 0.46
1235 320 31' 1170 27! IV-4 10:35 24-8 14.0 072  1221.0 0.30
10355 -5 14.0 0-73  1179.5 0.31
1236 320 25,5 1170 4! Iv-5 03135 265 1.0 . 073 1218.0 0.30
04100 26-8 14.0 0-78  1039.0 0.38
1237 320 18'  11ise QO! IVa5 09:15 -5 14.0 0-80  1002.5 0.40
1238 320 L4 1180 19! Iv-5 16245 %8 15.0 0-76  1004.5? 0.76
12,0 320 05! 1190 Q! Iv-6 06345 2u-8 32,0 0-81  2051.0%? 0.40
Cruise 133

1301 330 55 119° 13.5% IV-30 02125 24-8 15.0 0-78  1051.5? 0.37
02145 248 16.0 0=76  1117.0% 0.34
1302 339 47.5' 1190 43¢ IV-30 16845 -5 15.0 0-7L  1017.07 0.35
17105 24-8 15,0 0-75  1064.0? 0.35
1303 330 430 1200 11t IV=-30 23:10 248 16.0 0-73  1158.07 0.32
23t30 24-5 17.0 0-72  124B.57 0.29
1304, 330 36! 1200 35¢ V-1 04320 25 15.0 08l  1042.07 0.39
04240 248 17.0 0-86  1113.5? 0.38
1305 330 3¢ 221° o' V-1 10:05 28-3 16.0 0-75  1129.0% 0.33
10:25 -3 15.0 072  1091.07 0,32
1306 33° 26.5' 1219 20.5! V-1 13:35 245 16.0 0-73 935.5 0.39
13t55 21-3 16.0 =74, 879.0 0.42
1307 330 220 1210 4° V-1 17340 248 15.0 0-73 840.0 Oudd,
18:00 248 17.0 0-76  1087.5? 0.35
1308 33° 36.5' 1199 35! IV-30 12:40 248 16.0 0=74  1140.5% 0.32
1309 33° 28 120° (0.5t V=2 12145 24-8 15,0 0-79  1015.07 0.39
13:05 28-8 16.0 0-78 1094.5? 0.36
1310 33° 38,5' 1189 28Y 1v-29 18:00 28-S 16.0 0-T2  1126.5 0.32
18:20 25 15.0 0-72  1101,5? 0,33
1311 33° 27.5' 119° 18.5' IV-30 08:00 -8 15.0 0-70  1118.07 0.31
08:20 248 16.0 0=74  1L4D.57 0.33
1312 33% 19! 120° o4 V-2 21155 14-C0  15.0 0-76 479.5 0.77
22115 14-C0  15.0 0-76 4540 0.83
1313 33% 140 120° 22,50 V-2 17:00 24-9 13.0 0-75 850.0 Oudd
17:15 24-5 14.0 0~72 919.5 0.39
131 33° 10t 120° 469 ¥v-2 8:05 24-8 17.0 0-83  1101.5? 0.37
8125 24-8 15.0 0-73 05,5 T4t
1315 33° 01,5 121° 03¢ V-2 { 3:50 245 16.0 0-78 914.5 0.43
4210 243 15.0 0-76 887.0 0.43
1316 32° 54,5 1219 31t ¥-1 22135 285 16.0 0-74  1140.57 0.32
22155 243 16.0 0-76 1123.07 0.34
1317 33° 21 118° 55 Iv-27 12145 18-C0 23.0 0-83 612.0 0.68
13:10 100  25.0 0-82 709.0 0.58
1318 339 o2t 1200 141 Iv-26 17150 1H-C0  22.0 0-81 755.5 1.08
1319 339 24,5' 117° 52! Iv-28 i 11:55 s 18.0 0-768  1258.0 0.31
12115 kg 19.0 0-78 1264.5 0.31
1320 339 09! 1189 15t Iv-27 ( 21125 21-8 15.0 0-77  1053.0 0.37
( 2145 2“-5 15.0 0-80 ].'I.B0.0 0.34
1321 33° 10! 1180 400 Iv-27 17200 1N-GO0 24,0 0-76 976.0 0.78



Tabla II (Cont'd.) -~ Lecord of Oblique Haule made with Plankton Neits during Cruises 10-15 in 1940.

e e e

EPopition Volume

Station North fiest Date Hour Net Type Duratiom Depth, of Water S Factor
1322 33° 03t 1190 13.5' IV-27 07130 IM-C0  24.0 0-76 767.5? 0.99
1323 320 51 1190 41! Iv-27 02:30 IGO0 24,0 0-81 T47.51 1.09
1324 329 48! 1190 591 IV-26 22:10 W-CO0  24.0 0-81 748,52 1.09
1325 320 45.5' 1200 16.5' IV-26 ( 11150 1M-CO0  15.0 0-77 481.07 0.81
2 12:15 14-G0  23.0 0-76 741.57 0.51
1326 320 40t 120° 367 V-3 06:30 2i-S 14.0 0=72 864.0 0.41
( 06:55 -5 18.0 0=77  1212.0 0.32
1327 3209 34.5' 1210 o7 V-3 ( 12:05 245 16.0 0~74  1226.0 0.30
12:25 25 14,0 070  1132.5 0.31
1328 33° ¢7.5' 117° 38! Iv-28 06350 245 19.0 0-75  1388.5 0.27
07:15 2W-5. 18.0 0-75 1330.0 0.28
1329 320 54.,5' 1170 59¢ Iv-28 02:05 248 17.0 074  1116.5 0.33
02125 25 16.0 0-78  1153.5 0.34
1330 320 50t 1180 56! Iv-25 12:30 -5 17.0 0=74  1224.07 0.30
: 12:50 A8 17.0 07,  1060.0 0.35
1331 32¢ 33.5' 119° 32.5' IV=-25 18:50 265 17.0 0-80 952,0 Cud2
g 19:10 2.8 14,0 0-78 870.0 045
1332 320 32 1190 56! IV-26 00245 28 15.0 0~74  1010.5 0.37
i 01:00 21‘-5 15.0 0—73 97805 0-40
1333 320 27 1200 25! IV-26 06150 28 15,0 0-85 866.5 0.49
{ 07310 -5 15.0 0-83 908.0 0.46
1334 320 26! 1380 38.5' IV-24 07145 2.8 25.0 =75  1741.0 0.43
1335 320 32,5 1170 270 IV=22 22155 A5 15.0 0-74  1043.0 0.36
23:15 268 16.0 0~73  1256.5 0.29
1336 320 27¢ 1170 47! Iv=-23 03120 2U-8 16.0 0-78 951.0 el
03340 =5 17.0 0-79  1144.0 0.35
1337 320 220 1180 07! Iv-23 08:15 2AU-S 17.0 0-83  1004.5 0.41
08345 2%-8 17.0 0-80  1155.0 0.35
1338 320 16! 1182 259 IV=23 13100 2:U-5 15.0 076  1053.07? 0.36
{ 13:20 24-3 15.0 077  1042.07 0.37
1339 320 109 118° 42,51 1Iv-23 17:10 248 16.0 0-77 1146.5 0.34
{ 17:30 M-8 15.0 074  1069.0 0.35

1340 320 Q¢ 119° 03¢ IV=23 23140 248 25.0 0-75  1756.5 0.42 -

Crulse 14t

1401 339 s 119% 11! ¥-16 04125 2U-CC 16,0 0-70 T46.0 0.47
0445 200 17.0 0-70 627.5 0.56
1402 33% 47t 119° 46° V=16 19:30 2200  16.0 0-72 885.0 0.41
15150 200 140 0-71 785.5 0u45
1403 339 410 120° 11.5' V=17 01:45 200  16.0 0-73 740.5 0.50
02:05 2860 16.0 0-TL 76%.5 0.47
1404 33° /o 1200 36! V=17 06150 20-C0  15.0 062 845.0 0.37
07110 200 15.0 0-64, 77L.5 0.42
1405 339 370 1209 58t ¥-17 { 11335 =00 15,0 0-71 7535 0.47
E 11155 24-00 15,0 o-71 793.0 0.45
1406 33° 300 121° 20! V=17 16305 200  15.0 0-68 792.0 0.43
{ 16325 2400  16.0 0-67 842.5 0.40
1407 33° 23' 121° j1¢ V17 20335 ;00 14.0 0-70 600.5 0.59
20155 A-C0 16,0 0~70 583.0 0.60
1408 33° 38.5% 119° 36! V.16 { 143150 200 17.0 0-71 816.0 0.dd,
15305 200  16.0 . 0-70 862.0 0.41
1409 339 24'  120° 39,50 V-18 15:10 2H-CO0 15,0 0-~70 8645 0dl
15:25 2600  16.0 0-71 873.0 0.41
1410 33% 40.5% 118° 25! V=15 1140 200  15.0 0-65 914.5 0.35
12:00 2“-00 ].8.0 0"71 886.5 0.40
411 33° 31.5' 119° 23.5¢ v-16 ( 20:30 00 15.0 0-62 592.5 0.566
10:50 2U-C0  16.0 0-63 628,5 0.63
a2 33% a7 120° o1t ¥-19 02:10 200  17.0 0-72  1023.0 0.35
02:30 2400 18.0 0-74 962.5 0.39
1413 339 148 120° 211 V-18 19:25 AU-00  17.0 0-72  1056,0 0.34
19:50 2-00  17.0 0-73 951.0 0.38



Table IT (Cont'd.) - Becord of Oblique Hauls made with Plankton Nets during Cruises 10-15 im 1940.

o e e et e S—
e ———— e —

" Volume

Station Korth West Date Hour Net Type Duratiom Depth, of Water S Factor
—_—  Latitnde Longitade of Eaul Meters Straiped -
141 33° 11 1200 49¢ V-18 2 11:30 2-C0 15.0 0-68 969.5 0.35

11345 24-CO 14.0 0-65 997.5 0.33
1415 33°2 06' 121°09,5¢ Vv-18 ( 07:10 24-C0  14.0 0-68 927.5 0.37
) 07:30 Z-C0 140 0-68 856.0 0.39
1416 329 58,5' 121° 34.5' V-18 01345 200 17.0 0-73  505.07 0.4k
a7 33° 21.5' 1189 57¢ V-13 03155 2.0  17.0 0-69 913.0 0.38
04115 2d-C0  17.0 0-74, 876.5 0.42
1418 33° 00' 1200 11t V=19 06350 2A-C0 15,0 074, 847.5 0.44
07110 200  16.0 0-65 926.5 0.35
19 33° 25.5' 117° 51.5¢ v-14 043150 24-C0  18.0 0-73 879.5 0.42
05110 200 17.0 0-69 977.5 0.36
1420 33°12' 1180 14! v-13 13:10 2-00 17.0 0-83 702.5 0.60
i 13130 2-C0 18.0 0-66 929.0 0.36
2 33°11' 1180 38! v-13 08:30 24-C0  15.0 0-72 800.57 0.45
08155 L0  14.0 0-69 560.5 0.61
1422 33° 07.5' 119° 15! V=12 22145 M=C0 1.0 0-72 630.5 0.57
23105 24.C0 15,0 0-71 808,07 0.44
1423 320 53t 119° 40¢ ¥-19 12135 2H-C0  15.0 0-68 832.0 0.41
12155 26-C0  15.0 0=55 831.0 - 0.39
1424 329 45'  119° 58! V-19 17115 24-C0  15.0 0-71 644.0 0.55
17135 24-C0. 17.0 0-73 663.5 0.55
1425 32° 43! 120° 20t V-19 22125 200 17.0 0-74 770.5 0.48
22345 2i-CO 16.0 D“67 861.0 0.39
1426 32° 38! 1209 40.5' ¥-20 033120 2-C0  17.0 0-69 823.5 0.42
03145 24-C0  1B.0 0-74 730.0 0.51
1427 329 30 1219 o8 V.20 08135 2-C0  15.0 0-72 897.5 0.40
08155 2M-C0  15.0 0-71 842.0 0.42
1428 33° 06.5' 117° 36¢ V-13 23120 20-C0 14,0 0-70 786.5 0.45
23140 200 14.0 0-69 787.0 0.44
1429 329 560 117° s8¢ v-13 18120 A0 1.0 0-67 873.5 0.38
18340 24-C0 15,0 0-73 652.5 0.76
1430 320 450 118° 56¢ V=12 16305 24-C0 17.0 0=74 610.5 0.60
16125 24-00 156.0 0-76 565.5 0.68
1431 32°36'  119°38.5' v-21 02105 U-CO0  17.0 0-71 735.0 0.48
02325 2AU-CO 16.0 0-68 657.0 0.52.
1432 32° 350 120° o9t V-20 19:30 M4-C0  18.0 0=75 998.5 0.38
19:55 2-C0 18,0 0=72 939.0 0.39
1434 32° 221 118° 48! V=12 10:10 24-00  14.0 0-66 722.5 0.46
10130 2-C0  15.0 0-71 726.5 0.49
1435 32933*  17°%an ¥-10 22:00 2600 16.0 0-67  1150.0 0.29
22125 2600 15.0 0-68  1054.5 0.32
1436 32° 28! 117° 47.5¢ V-11 03140 28-C0  18.0 0-72  1060.0 0.34
04305 24-C0 20.0 0=73 97805 0033
1437 329 23t 1189 8! v-11 09:00 2l-00 1.0 0~69 812.5 0.42
09:20 2-c0  15.0 0-72 814.0 0.45
1438 32°16.5' 118° 291 V=11 14310 200  18.0 0-72  1186.5 0.30
14130 =00 17.0 0-75 901.0 0.42
2439 32° g9 118° 47t v-11 20100 =00  14.0 0=73 781.0 0.47
20120 24-C0  15.0 0-73 705.0 0.53
1440 32° go! 119° o7! V.12 02:35 28-C0  18.0 0-79 867.5 0.45
02155 24-C0  17.0 0~74 876.0 0.42
L4 32°19'  119° 250 V=21 11:10 2-C0  17.0 0-72  1080.0 0.33
11:30 2A-C0 17.0 0-66 1058.0 0.32
1442 32°13.5' 119° 45 V=21 06350 24-C0  14.0 0-67 988.0 0.34
07310 2M.00 17.0 0-75 771.0 0.38

Cruise 152
1501 33° 560 119° 10? Vi-4 23:05 2-C0 17.0 0-76 B45.5 0.45
Le — 23:30 2i-C0  17.0 0-70 615.5 0.57
1502 339 49.5' 119° 46t Vi-5 14100 24-C0  17.0 0-78 803.0 0.49
14120 24-C0  18.0 0-80 875.0 0.46

45



Table IL (Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Cruises 10-15 in 1940,

e e e e e e e e e e e e e e e e e e e et s —ne-~

-  Position Volume
Station North West Date Hour Net Type Duration Depth, of Water S Factor
of
1504 339 37 120° 34! VI-6 01:50 200 29.0 0-78  1184.0 0.66
1505 339 310 120° 581 VI-6 07:00 24-C0  26.0 0-79  1013,0 0.78
1506 33° 2 1210 17t VI-6 12:30 200 27.0 0-80  1126.0 0.71
1507 339 aan 1219 35t vi-6 17:00 2A-C0 28.0 0-79 1364.0 0.58
1510 33° 400 118° 26.5' VI-4 { 13:30 2400 16.0 0-76 970.0 0.39
. : { 13350 24-C0 17.0 0-73 988.0 0.37
1512 ° 33° 18.5' 120° Qo Vi-7 16315 =00  23.0 0-73 756.5 0.97
1513 33° 180 120° 27 vi-7 { 11:50 a-C0 15,0 0-65 1020.5 0.32
12120 14-C0  26.0 0-79 891.5 0.4k
1514 33° 11 120° 460 VI-7 07:30 2AC0 27.0 0-73  1531.0 0.48
1515 33% 04t 121° o5 VI-7 03115 2-C0  27.0 0-76  1544.5 0.49
1516 329 561 121° 26! VI-6 22110 2000  26.0 0-86  1151.0 0.75
1517 33% 200 118° 52t Vi-2 02150 20-C0 16,0 0-81 619.5 0.66
03110 24-C0  18.0 0-78 751.5 0.52
1521 33°10t  118° 38.5' VI-2 08:00 21-C0  16.0 0-78 6B2.5 0.57
08120 24-00 15,0 0-80 486.0 0.83
1522 33° 06! 1219° 11¢ v-30 13115 2u-C0 16,0 0-75 959.5 0.39
13130 2-C0 16.0 0=75 951.0 0.40
1523 32° 49 119° 40t ¥-30 19:10 2800  16.0 0-68  1103.0 0.31
19130 200 16,0 0-69 944.0 0.36
1524 320 480 119° s8¢ { v-30 23:50 200 16,0 0-74 787.0 0.47
{ V=31 00310 2000 16,0 0-72 890.5 0.40
1525 32° 440 120° 221 ¥-31 05130 aAU-c0  17.0 0=74 850.0 0.k
05150 A-C0  16.0 0-73 802.5 0.46
1526 32° L0 120° 44t V=31 10115 -0  16.0 0-66  1101.5 0.30
10135 40  15.0 0-62  1151.5 0.27
1527 320 30"  121° o7t v-31 15225 2.0  16.0 0-73 896.0 0ud2
15140 2i-C0 15.0 0-69  1011.5 0.34
1530 32° 49.5' 118° 59° VI-1 20110 A-C0  16.0 0-82 795.0 1,03
1531 32° 27.5' 119° 4O0 ¥i-1 12:15 2A-C0  18.0 0-75 760.0 0.50
12:35 24-00 16,0 0-79 809.5 0.49
1532 320 29"  120° 00.5' VI-1 02125 2u-C0  18.0 0-68  1009.5 0.34
02145 a-c0 17.0 0=73 967.5 0.38
1533 320 22 1200 27 V=31 E 21335 24-C0  16.0 0-76 883.0 0.43
21155 00 16,0 0-69 979.5 0.36
1534 32° 34 118° 411 V-29 10240 A-C0 17.0 0-73 997.0 0.37
11:00 2M-C0 17.0 0-68 988.0 0.34
1535 32° 31 17°e n V=27 21135 A-C0  14.0 o-68 982,5 0.35
21155 2-C0 17.0 0=73  1032.0 0.36
1536 320 26.5' 117° 7t v-28 03100 2M-CO 18.0 0-82 749.5 0.55
03120 28-C0  17.0 0-82 674.5 0.61
1537 320 221 118° o7! v-28 08:45 20-C0 17.0 0-78  1068.0 0.36
1538 32° a7 118° 26¢ V-28 14240 24-C0  20.0 0=75 994.0 0.75
1539 32° 05! 118° 440 V-28 20130 2400 25,0 0-75 1434.0 0.52
1540 31° 55' 119 04! ¥-29 01345 24-C0 18,0 0-81 948.0 0.43
02:10 20-C0 18.0 0‘-73 938.5 0.41
1542 32° 12t 1199 47 Vi-l 06:50 200 17.0 0-74 779.0 0.48
07:10 2400  17.0 0-70 762.0 0.46



Table IITI - Record of Obligue Hauls made with Plankton Nets during Odd-nunmbered Cruises 17-27 in 1941,

Fuait.iun Volume
Station North West Date Hour Net Type Duration Depth, of Water S Factor
Latitude TLongitude of haul Meters Strained
Crulse 17:
7 33% 520 119° 19*  III-26 18:00 é 18-C 24.5 0-75  631.2 1,18
: 0.5M-SF 173.07 432
1712 33° s50¢ 119° 42! IIT-26 22:10 1IN-C 23.5 0-68 627113.; ;..os
0.5M-SF 171. .95
173 330 44 120° 06' ITI-27 02:30 go 15.:-0 24.5 0-79 Zgg.i? ;g.;
« 5M-ST 5 :
1714 330 40t 1200 27! TIT-27 06340 1¥-C 24.0 0-67  616.5 1.09
1715 330 36! 120° 500 III-27 1050 E 18- 23.5 0-68 660.%7 1.03
0.54-SF 159. L2l
1716 330 340 1210 12¢ III-27 15340 % 1M-C 24.5 0-74 638.‘7 1.06
0.5M-SF 185.77 4.00
1717 330 32¢ 121° ot III-27 21220 1M-CO 24.5 0-64  698.77 0.91
172 33° 391 1189 36t IIT-29 14320 Eo ;:-c 23,0 0-70 609.2 1.:1Ls
«5M-SF 170427 4.13
1722 339 36! 119° 00! IIT-29 10:00 1M-CO 24.0 0-69  631.67 1.09
1723 330 30 1192 259 III-29 05350 1M-CO 23.0 0-74 568,87 1,30
1724 330 251 1190 44! IIT-29 01:40 14-C0 17.0 0-55  399.47 1.36
1725 339 181 1200 06! III-28 21:30 1¥-CO 22.5 0-68  600.47 1,13
1726 330 16! 1200 281 III-28 17:20 1¥-CO 23.0 0-74  565.97 1.31
1727 330 12 120° 54! III-28 13:00 1M-CO 23.5 0-77  555.17 1.39
1728 330 o4 1210 231 ITI-28 08130 1M-CO 24.0 0-71  616.97 1.15
1730 330 36! 1180 10! 11129 17145 1M-CO 8.5 0-26  209.1? 1.24
1731 330 20t 118° o7! TII-29 21350 i“ 1M-C 24,0 0-68 7ao.$ g.gg
«5M-SF 1741772 .
1732 330 14! 1180 30! TII-30 02150 . 15:4: 23.5 0-75 Igg.g? 2.33
« SM-SF z '
1733 330 10t 1189 46! IIT-26 10:10 g :un:gr 24,0 0-69 igg.g? ;.gg
0‘5” ® [
1734 330 g2 1190 121 ITI-26 06:00 ( 1M-C 24.0 0-74 Lf:g.a 0.98
0.5M-SF .37 5.02
1735 320 55 119°¢ 350 III-26 01330 . J;:-C 23.5 0-73 ﬁgg? i.gg
1736 320 500 119° 58t ITI-25 21:10 L 51:-0 25.5 0-66 Z':.;g.z? g.gg
« 5M-SF ¥ 5
1737 320 44! 1200 18"  IIT-25 17:30 %o 51:4: 23.5 0-70 ggzg.g? 1.(51g
«5H-SF o b
1740 330 13¢ 1170 28! IIT-30 1730 1IM-CO 12.0 0-18 296,67 0.62
1741 330 04t 1179 320 ITI-30 15:50 {0 slﬁir 23.0 0-73 222.3? 1.33
L ) . L.
1742 320 581 1170 51'  III-30 12:00 1IN-C 23.0 0-71L  737.3 0.96
1743 329 497 118° igt III-30 07:45 %o 1M-C 24,0 0-66 %g.g? ;gﬁ;
174, 320 45' 1180 36" III-2,  20:10 Eo}“ﬁjp 25,0 0-62 ggé:g o:'rg
3 g 3.1
1745 320 36! 119° 00t III-25 01:00 50 15:-0 4.5 0-77 gg;.zi? 0.23
+5M-GF . he
1746 329 300 119° 26t I1I-25 07300 1IM-C 26,5 0-6,  889,0 0.72
1747 320 240 119° s0¢ IIT-25 11:10 E 1M-¢ 24.5 0-66  743.0 o.gg
: 0.5M-SF 171.57 3.
1751 329 331 117° 291 III-21 21145 20 1M-C 27.0 0-69 gi? g.g;
1752 320 26!  117° S1'  III-23  20:30 { 1M-C 25.5 0-75  683.4 1:39
0. 5M-SF 155.5 4.80
175" 320 18" 1180 14! IIT-24 02:00 i ?ufqr 24,0 0-71 ggii? in
. . P
1754 320 11t 1180 “351 IIT-24 07120 . 51:.:-5? 24,0 0-63 '1734.15 0.79
L] =, 30 4-07
1755 329 03¢ 1180 591 TITT-24 12:40 %D 15:-0 25.0 0-78 soz.g o.9g
. 5M-SF 172, bedy
1760 32° 32t 117° 13.2' IIT-21 17:30 18-CO 10.0 0-27 266,87 1,02
1761 32° 11 17° i ITI-22 03:40 { 1N-C 27.0 0-74 735.2 1.25
0.5M-SF 193. 3.84
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Table IIT {Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Cruises 17-27 in 1941

= Ty
Poaition Volime
Station North Nest Date Hour Net Type Duration Depth, of Water S Factor
Latitude Longitude of Haul Meters Strajned
1762 32° 02.5¢ 1170 35 ITI-22 08:30 ( 1M-C 24.5 0-74 623.2 1.;;
0. 5u-SF 169. he
1763 319 54t 117° 53t I11-22 13:30 go 1M-C 25.0 0-67 '{%;.2 o.gg
« SH-SF 7T 3.
1764 31° 46"  118° 26!  TII-22 19140 1M-C 25.0 0-71 '1;16.7 i.oo
0.58-SF T4.3 .10
Crulise 19:
1911 33% 53.5' 119° 21.5 Iv-22 07:10 Eo 15=-_§g 23.5 0-71 fm'é 12#
. 55.17 .
1912 33° 50t 1199 45t  IV-22 11:00 £ Jm-c:o5ll 23.0 0-70 gg.s 1.;2
» SH-5F 27 3.83
1913 332 45! 120° 06! Iv-22 15:40 1N-C 23,0 0-81 568,87 1.42
1914 33° L0V 1200 251 Iv-22 21:30 1N-C 27.0 0-79 687.57 1.15
1915 330 340 1200 44.5' IV-23 02:40 - 23.0 0-72  641.8?2 1.12
1916 33° 29 1210 Q6! IV-23 07340 ( 1M-CO 24,0 0-69 275:.%? é.gg
0.5M-SF : ¥
1917 33° 21t  121° 36!  IV-23 12140 o ;:—_gg 24.0 0-18 Jsgg.g? ;1.'1516'
1921 33 38r  118° 36! Iv-24 21:30 E L0 24.0 o072 i_;.giz 1133
0.54-SF T2 3.83
1922 33° 35t 1180 591 IV-24 17:30 . ﬂn—co_s; 23.0 0-77 1352.22 ;2
1923  33° 310 119° 251 IV-%% 13150 io.sl:g 23.0 o= 11:393:%? é:gg
1925  33% 25t 119° 43'  IV-24 10330 14C  21.0 0-6, 591.2?  1.08
1925 339 19" 1200 02,5 IV-24 07110 IN=CO  24.0 0-73  482.9 1,51
0.5M-SF 154.1 472
1926 339 14,5t 1200 32.5' IV-24 02:20 5 IN-CO  24.0 -84 ggg.z- 20:.}
+5M-8F .27 :
1927 33° 09.51 120° 56'  IV-=3 21.20 . 1N-CO  24.0 0-70 iz;.g- 1.19
+5N-8F 77 .32
1928 33° 031 1219 24! Iv-23 16130 g 15=-_gg 23.0 0-75 {%.g" }.316
1930 33° 36¢ 118° 10.5' IV-25 01:00 '1!-3 9.0 0-28 223:61 1:27
1931 33°% 200 118° 07.5' IV-17 11:30 ( 1M-CO  24.0 0-75 ;45';1 1.{{;
; 0.5M-SF WA S 5,
1932 33% 14'  118° 30r  IV-18 21120 50 zs:-co 24,0 0-72 gasi.g? %;%
1933 33° 04.5' mg 51.5!' 1IV-19 02.45 N-c 24.0 0-83  578.77 1.43
1934 32° 56* 119° 14'  IV-19 07:45 50 Slﬁﬁ 24.0 0-72 igg.%? iig
1935 32° 53¢ 119° 37* IV-19 12:30 (0'15&-_22 23.0 0-82 ﬁgzz? :;:'Grﬂl
1936 32°45'  119° 57.5' IV-19 18:15 go'gg 24,0 072 ig:g? }.:ﬁ
1937 329 44 120° 23t  IV-20 00140 fo.slgﬁ 24.0 079 ﬂgig?_ :;:ﬁ
1940  33°16' 117° 33t IV-25 06:15  1N-C  16.0 0-43  444.57  0.98
1941 33° oLt 1179 32t Iv-25 09:10 %0 ?:_-gg 22.5 0-70 ﬁg.g? 11.1{5
1942 32° 57 117° 50.5¢ IV-17 06:00 Eu'm-co 24,0 0-76 lszg%?_ ;gg
1943 320 490 118° 16t IV-20 22:10 so 1M-CO  24.0 0-73 i'rsg.g? 11.2‘67
« 5H-SF " -
1947, 329 42.5' 1189 40° IV-20 18:10 io 1IM-CO 23,0 0-72 {ﬁ.g, 11.13.2
1949  32° 36'  119° 00'  IV-20 14130 (O'E:ch 23.0 0-77 f;g:%i 1%
1946  32°29'  119° 26¢  IV-20 10:30 (0'153:592 23.0 0174 33329" 41\:%:1;



Table. III (Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Crulses 17-27 in 1941.

S
i ear

Position Volume
Station North West Date Hour Net Type Duration Depth, of Water S Factor
Latitude _Longltude of Haul MNeters Strained
1947 32° 25,5' 119° 487 IV-20 06t40 ( 1M-CO 23,0 0-70  587.9 1.19
0.5M-5F 152,37 4.60
1951 32° 31+ 117° 30¢ Iv-14 23150 iN-CO0  25.0 0-72  694.8 1.04
0.5M-SF 174.5 [ i
1952 32° 26! 117° 521 IV-16 23130 1M-C0 23,0 0-72  610.0 1.18
0.5M-SF 145.47 4496
1953 329 118° 14! Iv-16 19:10 1N-CO  25.0 0-72 656.1 1.10
0. 54-8F 159.57 453
1954 320 21 1182 431 Iv-16 14100 18-C0  23.0 0-82  574.5 1.42
0.5M-SF 134.87 6.05
1955 320 12t 119° 121 IV-16 08:30 § 1¥-CO0  26.0 0-75  565.5 1.33
0.5M-SF 164.37 4.58
1960 320 331 117° 14 Iv-1, 19115 1M-C 9.5 0-23  286.07 0.81
1961 320 07.5' 117° 20 IV-15 05:10 1¥-CO  25.0 0-74  "716.0 1.03
0.5M-F 176.07 4420
1962 31° 58" 117° 44.5'  IV-15 10120 1M-CO0  25.5 0-72 6442 1312
0.5M-SF 174.9 4.12
1963 319 53¢ 118° o3¢ IV-15 14150 1M-CO  24.0 0-82  562.2 1.45
D-M M7-37 5051
1964 31° 440 118° 29¢ Iv-15 20100 1M-CO 25.0 o-71 682.2 1.04
0.54-8F 168,07 4.22
Crulse 213

2111 33° 51.5' 119° 18,5'  V-15 02:20 1M-S 24.0 0-78  691.6 1.13
0.5M-8F 149.7 5.21
2112 33° 46.5' 119° 46! v-15 07:30 1M-8 23.5 0-75  724.6 1,03
0.5M-SF 143.0 5,24
2113 33% 451 1200 06.5' V-15 12520 { 1K-8 23.0 0-78  687.1 1,14
0.5M-SF 144.3 5.41
2114 339 43! 1200 25¢ v-15 17:30 18- 2445 0-77  638.77 1.20
2115 33° 35.5' 120° 52t v-15 23:30 ( 1M-S 24.0 0-75 7.8 1,05
{0.58-8F 128.6 5.81
2116 339 31,5t 121° 14! v-16 05:10 1M-C 25.0 0-74  676.37 1.10
2117 339 28,5 121° 42.5! V216 09145 1M-C 24.5 0-74  665.M 1.11
2121 33° 38,5 118° 36! v-13 21:20 E 1M=5 23.5 0-7, B817.8 0.91
b 0.5M-SF 134.7 5.52
2122 33" 357 119° 00,5! v-13 17:20 gl 19.0 0-57 555.37 1.06
2123 33° 30.5' 1199 25! v-13 14:00 { 1M-8 22.5 0-69  684.2 1.01
0.5¥-8F 139.1 497
2124 330 250 1199 44! v-17 07:20 1M-C 21.0 0-68 555.372 1.23
2125 339 190 120° o7t v-17 03:50 1M-C 24.0 0-75  640.47 1.18
2126 330 140 1200 32! v-16 23:10 1M-C 24.0 0-76  634.47 1.20
2127 33% 08t 1200 57 V=16 19:00 1M-C 24,0 0-71  €718.57 1.04
2128 33° o2t 1210 221 v-16 14145 1M-c 24.5 0-72 680,77 1.06
. 2130 339 36 1180 10¢ v-14 00340 1M-C 9.5 0-29 232,67 1.23
2131 33°% 210 118¢ 08! v-11 05:20 ( 1M-S 24.0 0-79 680.1 1517
{0.58-SF 137.5 5.77
2132 33° 14 118° 310 v-11 09140 1M-8 25.5 0-72  B6l.5 0.84
{0.5M-5F 162.5 Lo
2133 33° o8r 1180 54 v-11 13:40 ( 1M-8 24.0 0-74  996.5 0.75
(0.5M-sF 222.0 3.36
234 33°% 02.5' 119° 14! v-11 17:15 1M-8 23.0 0-68  759.1 0.89
0.5u-SF 112.7 6.01
2135 320 569 119° 38¢ v-11 21:15 1M-8 23.0 0-71 694.0 1.03
0.5¥-8F 109.5 6.50
2136 329 48! 1197 59! v-12 01:50 18-S 24.0 074 T40.5 1.00
0.5M-SF 119.6 6.20
2137 320 39¢ 1200 20.5' @ V-12 06:20 ( 1N-S 24,.0 0-73  734.0 0.99
(0.5u-8F 128.2 5.67
2140 33° 16! 117° 32.5! v-11 00:10 1¥-C 16.5 049  436.27 1.13
2141 33° 03¢ 1179 320 v-10 21130 { 1M-8 23.5 0-72  828.9 0.86
0.5M-SF 146.6 4.88
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Table III (Cont'd.) - Record of Oblique Hauls made with Plankton Nety during Cruises 17-27 im 1941.

Posi Volume
Statdon North West Date Hour Net Type Duration Depth, of Water 8 Facter
Latitude  TLongitude of Haul MNeters Strained
2142 320 560 117° 51t v-10 18:00 ( 1uM-8 23.0 o-77  739.3 1.05
: 0.5M-SF 142.1 5.45
2143 329 490 1189 160 v-13 03:50 ( 1M-8 24.0 0-73  835.2 0.87
: 0.5M-SF 181.1 4.03
2144  32° z1.5'  118° 39.5' v-12 23145 M-8 23.5 0-73  760.9 0.95
0.5M-8F 166.4 436
2145 329 35,5'  118° 59.5¢ v-12 20:10 1N-S 24,0 0-76  '781.3 0.97
0.5M-8F 153.9 4493
2146 32° 31 119° 26.5' v-12 16300 1K-8 23.5 0-72 1015.1 0.71
0.5M-SF 172.0 4420
2147 320 18t 119° 500 V-12 11:40 1u-8 24.5 0-T4  942.1 0.78
0.54-SF 164.8 L4
2151 320 31.5' 117° 26.5' U-8 23:10 1M-8 24.0 0-73 908.4 0.81
0.54-SP 208,7 3.50
2152 32° 36.5'  117° 46.5!' V-10 14110 18-8 24,5 0-80 702.4 1512
0. 5M-SF 151.3 5.31
2153 320 27¢ 118% 14 v-10 09:00 Z 1M-8 24.0 0-72  940.4 0.76
_ 0, 54-SF 203.8 3.52
215, 329 15.5' 1180 3@ v-10 04330 -8 23,0 0-77 B823.8 0.93
(ODM 1’77!3 4!33
2155 32° o7t 119° 02fF  V¥-9-10 00:00 ( 1M-8 23.5 0-74  790.9 0.94
(0.54-8F 168,.2 Lol
260 329 32,5 117° 140 v-g 19140 1N-C 10.0- 0-28  249.7? 1.12
26 32° 110 w1 v-5 03:50 E 1u-8 24.0 o-78 T12.0 1.09
0.54-8F 167.6 4,63
2162 329 05.5' 117° 39' V-9 08:15 ( 1M-8 24.0 0-73  786.2 0.92
{o.su—sr 170.0 hLe27
2163 32° oot 118° 01.5' V-9 12340 1M-8 23,0 0-T1  T4h.6 1.03
0.5u-87 159.8 4.81
2164 319 43t 1189 26.5! V-9 17:30 1M-S 24.0 0-76  1780.5 0.97
0.5M-8F 165.6 4.56
Cruise 23:

2311 33° 53.2' 119° 19.2' VI-3 20120 1M-C 24.0 074  627.5 1517
. 0. 5M=3F 145.3 5.07
2312 33° 49 119° 44t VI-4 01:30 18-C 26.0 0-78  539.0 1.45
0.5U-8F 134.2 5.84
231,  33° 37.5' 120° 28' VI 12:20 1IN0 25.0 0-79  58L.47 1.35
2315 339331 1200 52 VI, 21:15 1M-C0 23.5 0-79 543.77 1.45
2317 339 23t 1219 39.5' VI-5 11:50 1¥-C0 2.0 0-74 596,37 1.23
2321  33° 38 118° 39t  VI-3 143200 1M-C 24,0 0-73  658.3 1.11
0. 5M-SF 156.3 4,66
2322  33° 36.5' 119° 0O' VI-6 18:10 IM-CO 24,0 0-75  587.57 1.27
2323  33° 30.5' 119° 25* VI-6 14:30 1M-C 25,0 0-63 807.6 0.79
¢ 0.5M-SF 158.3 4,00
2324, 339 28! 1199 43.5' VI-6 10:30 IN-C0  24.0 0-69  634.41 1.09
2325 330 17 1209 05¢  VI-6 06150 M0  23.5 0-73 589,87 1,23
2326 339 13! 120° 300 VI-6 02110 IN-CO0  24.0 0-75 590.47 1,26
2327  33° o8¢ 120° 55.5' VI-5 21:10 IM-CO  23.0 0-76  554.7% 1.37
2332 339 14 118° 300  VI-&: 06115 IM-CO  24.5 0-75 596.72 1.26
2333 330 07.5' 1189 55' VI-8 11:10 IN-CO  24.0 0-76  575.7% 1,32
2334,  33° o2t 119° 15  vI-8 15340 1¥-C0 23.5 0-76 569.67 1.33
2335 329 49.5' 119° 34.5' VI-8 23145 1N-CO  24.5 0-76  587.77 1.30-
2336 320 41 1199 53t  YI-9 06330 1¥-00 24,0 0-76  572.8? 1.33
2337 320 32¢ 1200 14! VI-9 11:10 1¥-CO  23.5 0-76  569.67 1.33
230 339 15.5% 117° 32.5' vI-2 03:30 1Mo 13.0 0-32  370.7? 0.85
23,1 320 59! 117° 32'  vI-2 23:130 ( 1M-C 24.0 0-72  635.7 1.13
(0.5m-SF 156.4 4.59
2342 320 59t 117° 49 vI-10 15:30 1M-C 24,0 0-72  706.7 1.02
0.5M-SF 173.7 4eld
2343 329 491 118° 16! VI-10 11:20 1-C 23.0 0-74 678.9 1,10
(0.5M-SF 166.3 PAd A
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Table JII (Cont'd.) - Record of Oblique Hauls made with Plankton Nets during Cruilses 17-27 in 1941.

——————— —————

Pogition ‘ : Volume
Station FRorth West Date Hour Net Type Duration Depth, of Water S Factor
Latitude Longitude of Haul Meters Strained
2344 320 410 1189 381 VI-10 07:20 ( 1M-C 23.0 0-73  494.9 1.48
0.5M-SF 126.3 5,79
2345 320 36! 119° 0! VI-10 03:20 M- 23,0 0-71  490.0 1.45
0.54-SF 118.7 5,98
2346 320 321 119° 26! VI-9 22:10 ( 1M-C 24.0 0-78 518.6 1.50
(0.5M-8F 135.2 5,74
2347 329 200 1199 49t VI-9 16:45 ( 1M-C 24.0 0-7L 557.7 1.28
0.54-SF . 135.2 5.27
2351 320 30.5' 117° 25.5' VI-10 20:45 1N-C 23.0 0-72 687.7 1.04
~ B (0.5m-SF 169.0 be2d,
2352 32° 27.5' 1177 52.5' VI-11 0Ll:45 1M-C 24.5 0-72  690.5 1.04
0.5M-SF 163.9 4.37
2353 320 21-5' 118° 19-5' VI-ll 07:105 lH—C 23 -5 0—71 632.6 1.05
(0.5M-8F 161.9 bedl
2354 329 18t 118° 42! VI-11 11:30 s 1M-C 23.0 0-73 661.8 1.11
OOSH—SF 158.6 ‘QI.62
2355 32° 05 119°'00r  VI-11 15:30 1N-C 24,5 0-79  &42.2 1.23
0.5M-SF 153.7 5.04
2362 32° 01.5' 117° 37.5' VI-12 05130 ( 1M-C 24.0 O-TL  644.6 1.10
0.5M-SF 170.9 4.16
2363 319 541 118° 01.5' VI-12 01:15 M-C 24.0 0-78  635.9 1.2
0.5M-SF 170.3 455
2364 319 47 118° 26¢ VI-11 20:50 ( 1M-C 23.0 076  681,0 1.11
(0.5M-SF 171.4 bodl
Crulse 25:
2514 339 42.5¢ 1200 300 vi227 10:00 1M-C 24.0 075 573.4 1.31
2515 330 41 1209 54,5' VI-27 14:30 1N-CO  24.5 0-73 614,97 1.18
2517 339 280 1219 400 VI-27 23145 1M-CO0  24.0 0-77 566,97 1.39
2525 339 1B¢ 1200 04t VI-28 19:15 1N-C 24.0 0-76  682.6 1.1
2527 33° o5¢ 120° 50'  VI-28 10240 IM-CO0 24,0 0-74  596.37 1,23
2530 33° 36,57 118° 10.5' VI-25 20120 1M-CO 9.0 0-27  215.87 1.24
2532 3309 14 118° 28.5! VI-29 14:10 IN-C 23.5 0-75 577.3 1,30
2535 329 541 119° 37t VI-30 02150 1M-C 25,0 0-71  4BL.5 1.59
2536 320 47 120° oot VI-30 07:15 18-C 23,5 0-75 539.0 1.39
2537 320 400 120° 17 VI-30 10:50 1M-C 24.5 0-72 614.2 1.18
2540 339 16t 117° 32.5' VI-25 14320 1M-CO0  12.0 0-35  3LL.47 1,10
2545 320 351 119° 00! VI-30 23115 1M-C 24,0 0-7,  508.8 1.45
2547 320 o 119° 451 VI-30 15:30 1M-C 23.0 0-73 553.0 1.32
2551 329 35,5 117° 27" VII-1 15:50 1IM-C 23.0 0-68 719.5 0.9
2552 329 27 1179 520 VII-1 20:10 1M-C 23.0 07,  671.0 1.10
2553 329 20t 118° 15"  VII-2, 00:20 1M-C 23.5 076 635.3 1.20
2554 320 141 1180 37¢  VII-2 04:20 1M-C 24.5 077  569.4 1,35
2555 320 o8t 118° 59' VII-2 08:20 M-c 23,5 0-71  609.8 1.17
2561 320 121 117° 20"  VII-3 02:50 1¥-C 24.0 0-77  Bl10.7 0.95
Crulse 273

2716 330 37 121° 20!  VII-24 03130 1M-8 25.0 o-77 731.8 1.05
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Table IV ~ Record of Pilchard iggs, 1939.

e - — — —— e —— ——

Station ——bvaber of Normul EgKp Iotal Huaber of Eggsg

A B C D A B c D Unclass. n

Cruise 83

8114~/ 3 3 4 1 3. 8
812~/ 1 2 8 L 3 9 20
814-U 1 8 3 1 1 12 5 1 19
827-U 1 L 1 1 1 3
829-U 7 2 8 8 2 8 18
829-M 1 1 1
834-U 1 1 1
839-0 3 3 3
8,8-1 6 ! 7 7
B49-U 1 : 2 1 4
850-U : 1 1
851-U B6 3 213 4 217
852-U 1417 806 191 7 | 3133 830 203 7 4153
852-M 12 8 [ 2 8 Ad
853-1 [ 48 48
853-M 2 2
854-U 37 7 3 | R 57 20 3 80
855-u/ 9 9 2 it 9 2 20
862-U 2 36 17| 2 36 by 55

_,’ This sample ie credited to the intermediate net haul, However, it may belong to the
upper net haul and have been inadvertemtly referred to the wrong net by a mixing of labela,

3/ U, - Upper net haul; M, - intsrmediate net haul.

_-’t/ The sample of the upper net haul was lost. It undoubtedly contained pllchard eggs.
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Table V - Record of Pilchard Eggs, 1940.

Station Number of Normal Qgs ' Total Number of Egu_ Average

A B C D A B c D Unclaes. n n'

Crulse 10:
1001 2 2 49 9 2 o 16 80 ) !
1002 17 8 2 17% g 21w 4 50 e/
1003 4 28 28 21 e  30¢ 28 55 119 21
1004 49 158 886 53%  166% 1154% 2 1375 458
1005 12 139 295 58 12 255¢  370% &8 10 75 317
1008 16 5 » ®*  2r 59 83 8
1009 L 692 N 10 1,04 99 4 1517 709
1010 48 8 2% * 8 80 36
1011 42 66 186% 6 198 24 FATA 102
1012 30 116 507 841 30 2Im® 580 999 2 1822 396
1013 7% 154 179 1656 209% 228% 9 2102 701
1014 2352 129 13 3292% 16w 13 2 3453 1720
1015 12 39 45 16% L% 49% 108 36
1017 3l 9 12 68 136w s 228 76
1018 327 85 56 S72e 1053 78w 30 1733 578
1019 o8 0 23 162 g% 23 266 122
1020 117 25¢ 176w ] 209 100
1021 30 T4 30 6o% 118% 35 213 89
1022 340 347 35 469%  L00% 35 904 435
1023 14 9 19% 1w 33 16
1024 310 152 165 Lo1% 20 165 7 840 337
1025 58 4B * 143 96w 239 80
1026 45 117 * A5% 143 188 22
1027 Lk 190 51%  240= 292 146
1028 42 18 Al 83 30¢ 53 166 30
1029 17 11 23 Low 11 74 7
1030 96 25 30 333  s55% 11w 5 504 168
1031 102 258 14 141 273 14 555 273
1032 156 283 55 258+ 13w 55 626 286
1033 8 16» 8= 24 12
1034 474 122 376 1175% 2219%  T20% 78 4192 1397
1035 Bs 9 15 109% B4 15 208 96
1036 105 189 126 231% 21 378 189
1037 18 * = 30 30 0
1038 114 361 139%  ,BO#* 619 310
1039 433 402 299 521% J12% 200% 5 1237 412
1040 372 500 107 515% 543 114 1172 529
Total 6185 5653 4963 1085 9911 BL4A7 6933 1643 24 26848 lox:m2

— - —= e e —— gy — =]

Cruise 11:
1101 1410 a7 I 1873% 1501 a7 3428 1143
1102 31 L9 65 298 1% 166" 70 311w 578 145
1103 411 237 80 540%  253% 8o 8 881 294
1104 65 27 24 137+ 3 41 215 87
1105 9 i2 1w 52 66 33
1106 8 16 * g 16w 24 8
1108 12 13 5 14 26 =2 23 2 175 66
1109 17 * 3]s * 31 10
1110 3 12 28 6 2T Liw 3 80 kv
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Table V (Cont'd) - Record of Pilchard Eggs, 1940.

———

—
——

Station Bumber of Normal Eggs

Total Number of Eggs Average

A B G D A B [ D Unclass. n n'
111 5 34 29 5% 155% 103% 263 a8
1112 220 1193 204 TIO% 2150%  5.5% L2 3877 1292
117 43 95 LG 120% i 15 208 90
1119 8 31 2% 35k 13 69 28
1120 39 3 8 g92¢ 9% 30 201 86
121 37, 293 207 1212 480 510% 242 2444, 549
1122 202 73 s589% 17 785 382
1123 5 55 1M 108 Gpe 227 864 288
1124 20 35 L -1 5 75 25
1125 4 i# L® 8. 4
1128 8 2 i 12w 4 4 24 10
3129 4 66 L 119w #* 5 128 43
1130 16 &7 3% 38 77TE 515% 27 1357 452
1131 26 19 TH 1% 6 102 48
1132 3 * »* 8 [V}
1134 581 3, 4183 906  34%  4B69w 5809 1936
1135 g8 13 15%  165% 4 184 92
1136 470 296 162 08 -  388%  162# 1458 275
1137 452 129 318 800% 129% 330 1259 464,
1138 823 11 151 1322% 1268 151 « 1599 724,
1139 495 181 137 731%  191% 151 1073 461
1140 1, 381 270 T 436w 315w 825 376
Total AL4g 6011 7806 356 8076 B450 10262 52, 786 28098 9536

*

+*

++

*
1205 T 205 18 I8 334 18w 36 572 191
1206 94 20 60 121 X 60 13 221 T4
1207 161 365 569 212%  526%  7B1# 15 1534 511
1208 123 76 .54 22 200 108% 5% 30 n 403 124
1209 &7 30 &7 216% 12 22.% 30 597 199
1210 L, 178 68 g2n  22/%  BGw 5 ar 126
1211 754 243 5.4 12 1218+  342%  AB9% 12 52 2313 767
1214 12 107 * 24w BT 901 300
1215 7 21 ™ 2% 28 14
1216 »* * 12 12 0
17 554 594 30 1314+ 812¢ 90 20 2236 1072
1219 5 5 5 5 10% 15w 30 12
1220 12 8 30 20% B 2% 70 23
1221 310 989 1.2 515 1399% 28,% 68 2266 868
1223 7 276 145 Ve s * B0 428 33 948 168
1226 6 55 12¢ 73w 85 42
1227 64 18 6 76 2w 6 106 50
1228 101 13 110% 123 62
1229 212 5 13 344 LR 22 380 179
1230 510 &4 687 7208 H63 T2 2119 706
1231 10 59 790 42% 14w 1362% 5 1550 517
1232 30 30 186 54, 308 264% 12 360 152
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Table ¥ (Cont'd) - Record of Pilchard Eggs, 1940.

—_— e ——

Statdon Humber of Hormal Eggs Total Number of Eggs Average
A B C D A B C D _ Unclass. n n!

1233 33 4 2 460 4# 33 4 87 . 29
1234 4 97 an 4% 150% m 57
1235 4 i» * 4 2
1236 125 224 171 369 303 361e bl 1044 336
1238 11 11 * 11= 11 22 6
1240 39 28 28 9= 28% 28 95 34
Total 2706 3828 4570 245 4540 5813 7489 612 335 18789 6660

e s e — e = — ——————— —————— ———— = L

Crulse 13:
1301 5 * 5 5 o]
1302 40 297 99 60% 307 109w 5 481 160
1303 ' % 2 8 25 g
1304 93 49 158 49 165 65% 229% 186 649 7
1305 37 83 163 65 6% 153 334w 143 18 ny 190
1306 6 1 6 1 12% 25 11# 17 63 15
1307 28 61 1 35 A 61w 11w 53 173 40
1308 238 20 &% 325% 5% 13 379 126
1309 439 Tie 308 4B 553= T99% 3L4w 48 174 555
1311 36 164 128 213 376% 1206% 54 1849 66
1312 345 1nm 48 603®  189% 107# 34 933 m
1313 5218 3214 3339 8036% 3453 3640% 12 15141 5047
1314 834 15655 1531 167 1716 207 )892% 1039 6824 .1928
1315 122 1578 1535 168 24" 2252% 1945% 216 42 4479 -2118
1316 ) 1685 1433 i 2673 2309% 791 383 6156 2656
1318 ° 151 3% 197 575% grom 63T 349 2531 844
1319 4 ¥ g» * 8 3
1322 140 56 42 112 G7o%  182% 1L40% 307 14 1313 334
1323 6 3 * Pioe 31 153 61
1324 123 1027 306 843% 2407 3BLTH 169 T266 2422
1325 1n 82 11 1% 93 11 11 126 51
1329 5 * 5 5 o
1330 5 304 - I30 29 g%  580% 191% 39 T 890 283
1331 [ 297 & 1197 1203 602
1332 76 g2 * 82 41
1334 6 18 4% 232 gow 24 390 130
1335 114 * % 178 182 2
1336 29 97 56 62 134 Ll 273 106
1338 5 5 i * 15+ 20 7
1339 5 - 48 369 19%  121® 744 ' 5 889 70
1340 L4 150 300%  23.% 534 267
Total 7101 12501 10915 1308 12317 17998 16924, 7010 1204 55453 19146

: 7 _ =

Cruise 14:
1401 40 15 3% * LATORERE1T5 77
1403 35 * 42% 42 21
1404 12 433 272 35% 627 ,B2# 106 1250 417
1,05 T0 315 938 * 0% 353 1251 1674 141

1406 41 1890 38L4 1436 41%  1902¢ 5039% 1985 47 9014 2340
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Table V (Cont'd) - Record of Pilchard Eggs, 1940.

Station Number of Normal Eggs Total Humber of Eggs
A B c D A pereg D _Unglass. n
1407 33 59 109 33w 84%  Li2w 8 267
1408 é 6 * & 12 6 24
1409 6 1914 491 12% 2669% 838 1.9 378
1410 5 S * * 5
EVANE 28 515 18 37 139%  598% 18= 93 848
132 L1115 36% 131 167
1413 5] 20 10 107  30% 20 5 162
1414 1116 1375 938 75 1859% 1685% 1341% 159 84 5128
145 27 54 53 5 147% 154w 90= 31 ag 460
116 43 609 392 510 43 664  L93% 634 67 1901
147 6 (] * 5 11
1418 66 2271 Q6 96%  255% 4 792
1419 5% * 5
1420 8 * 8 8
1422 89 193 51-6 200% 305% 125%55 32 7
1423 17 T4 136 AS% 103 204 352
1424 16 39 398 4w 8 94
1427 210 6 262% (1] 268
1430 417 106 10 1178%  1.8% 27 ' 35 1388
1431 21 * 21
1432 5 * 5% 5
1434 1672 572 7 2756%  620% ™ 3383
1437 49 18 ) 189% 273 73 6 541
1438 22 15 13# 26% 80 119
1439 n& 69 2231% 1234% 37 3502
1440 114 ‘ 169% * 13 182
1441 18 * * 18 is

Total 3776 9580 8036 3161-6 = 6981 12689 11411  4420-55 685 36240 11632

[
Cruine 15¢
1504 455 250 9 539% 287k 18 84, - 83
1505 11= * % 11 4
1506 10 %0 10 20% 100% 10w 10 140 47
1510 5 * * #* 5 5 0
1512 110 68 * * 2w 82 206 Fal
1513 139 41 208% g% 41 258 109
1514 34 13 20 54% 1% 27 94 34
1515 215 *  2Bie 28/ 142
1517 7 7 * 22 29 0
1521 imn 96 238¢  obw 8 342 171
1522 6 P » * 28 9
1526 4 * 4 2
1527 6* * 6 3
1530 15 30% #* 30 15
1531 2 * 288 28 1
1534 * 5% 5 2
1537 15 10 15% *  15% 30 10
1539 _ 7 I 7 4
Total 349 &9 &0 82 591 820 817 105 18 2351 1020

———————— = —_— - =
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Table VI - Racord of Pilchard Eggs, 1.0-Meter Net, 1941

Station Number of Normal Eggs Total Number of Eggs Averags
_A B c D _A B c D Unclass. n n'!
Cruise 17:
17 32 16 62 19w 2 1 84 FAl
1Nz 131 12 5 194%  160% 32 1, 400 184
173 27 7 1 72 10 i 2 g9 8
171 307 168 62 : LT 1768 G2 2 712 237
1715 9 85 132 15% g6 132 1 234 50
1716 138 56 60 63 G2 71 196 62
1717 155 276 212% 371 4 587 294
1721 3 18 8l i 23 al 29 14
1722 136 578 25 204% 687 25 916 445
1723 30 157 256 52 219% 353 624, 219
1724 2309 1112 321% 1570% 99 4883 2442
1725 68 42 2 g9 54w 4 2 149 72
1726 - 33 n 5 4L9% 1/ 5 6 74 34
1727 17 32 .20 1 35% 23 75 26
1728 98 796 514 167%  956%  576% 1699 566
1731 76 87 63 76 617 T3 6 TR 348
1732 1 5 1 10% 1 10
1733 91’ &7 5 115% T0% 1t 190 92
1734 27 59 48 53 g2 54 3 202 72
1735 12 77 234 30 289% 26w 39 784 376
1736 1675 1419 2 22T 1675 3% 11 3999 1982
1737 99 2556 234 173 2817 272 3262 1495
1741 1320 TN 1704%  1036% 51 2791 1396
1742 92 158 146% 160w 2 308 154
1743 685 205 15 830% 200% 15 4 1058 521
L1744 14 146 88 28 172% 107% 307 140
1745 2 8us 328 4 9920%  L01% 91 10416 5206
1746 57 33 41 84w 50 43 177 67
1747 () 266 120 ios 278% 123 420 148
1751 L k)3 18 val LE* 30 2 79 47
1752 4 46 92 7 s8% 104 169 58
1753 22 180 320 50 249% 385 8 692 252
1754 332 200 16 L24%  209% 17% 2 652 217
1755 98 | 40 14 L6 43 16 205 94
1761 40 117 61 80  204% 124 3 A1 206
1762 82 59 6 122# 6ax 7 197 95
1763 8 21 38% 20 &7 34
1764 27 25 8% 30 3 b 36
1730 3 1870 &% 1978% 5 1989 994
1740 6 5 12# o% 21 10
1760 9 1 ~13# 1* 14 7
Total 3844 21931 5770 28 5378 26917 7287 72 361 40015 18751
Cruise 19:
1912 9 5 4 1%  12# G 39 13
1914 58 9 80w 11= 2 93 46
1915 30 64 53 72 94 69% 235 a2
1916 1 11 22 35 46w 49w 12 142 47
1917 11 46 196 L3%  8B® 255 386 66
1922 7 * PP ] ] S 4 22 4
1923 8 m 510 10%  ,452%  g60% 5 1127 376
1924 70 355 ST 4 25%  789%  S00* 6 119 1839 611
1925 107 465 577 65 231%  G42% 779w 85 15 1752 438
1926 21 106 1M 15 70  188* 253% 34, 11 556 225
1927 1 22 71 33 1 111* 280% 60 33 485 210



Table VI (Contl) - Record of Pllchard Eggs, l.0-Meter Net, 1941

Station Number of Normal Eggs Total Number of Eggs Average
A _B ¢ A B C D _TUnclass. n n!
1928 1 20 17 B 33 21 62 20
1932 2 2% 2% 4 2
1933 6 & * 6 3
1934 1 61 250 I 117* 432« 5 555 185
1935 110 456 548 295%  Gi8%  Bos* 1 1822 607
1936 27, 113 605 762% 12771* B33 i5 2887 1025
1937 a9 108 233% 283« 32 548 214,
1941 2 2% 2 4 2
1942 ] 3 3 G I 6 S158 &
1943 * = 3 2
1944, 25 12 * 2% 12 1 19 14
1945 8 1 113 23 22 174 8 227 76
1946 3 515 212 1% 8361%  372¢ 340 9084 3028
1947 20 11, 474 14 213%  1007x 17 1381 460
1951 4 30 e L5 51 26
1952 1 73 26 1 120%  48% 18 187 93
1953 195 &9 ‘ 349% 110% 2 461 230
1954 6 18 A~ 33 16
1955 130 97 178 2358 129% 238 1 603 182
1961 4 * 4 4 0
1962 2 2 2» 2% 2 6 2
1963 6 6 * 9e 9 18 4
1964, 4 68 1% 111# 4 126 a1
1960 2% # 2 1
Total 95, BEOL 4724 2358 13863 740 191 652 24802 B435
Crulse 21:
2112 2 2 * 2% 2 4 1
2113 300 978 103 L96% 1083% 108% 5 1692 564,
A1 304 2.8 56 5,9%  322# 6L 11 946 440
2115 4 4L 201 85 16% 644 392 354 1491 432
2116 4 164 126 7 26528  232% 7 498 246
2221 2 2% * 2 1
2122 2 2 2» 2% 4 2
2123 . 2% 4L 6 3
2124 373 55 32 1122% 118+ 71 10 132 624,
2125 5 2 ) * 2% 9 1.
2132 4 4 o g% 15 8
2133 5 3 T* 5% * 12 &
2134 169 110 * 181» 119 300 90
2135 5 &2 360 5 - 178% 908 7L, 136 1941 584
2136 19 170 3x  296% 432 759 164
2137 21 6 2 3% o L® 43 1
2142 6 2% i1 3 10 5
2143 2 2 it 6 10 4
2147 13 37 * Liw 45 59 7
2152 7 45 124 59% T 36
2161 3 10 1 4 11w 2 17 1
2162 224 46 LT0% 59k 2 53 266
2163 81 21 177 26% 1 204 102
2164 2 2% * 2 1
2130 1 14 1 224 #* 23 11
2140 2% #* 2 1
2160 2 2% * * 2 1
Total 1349 1875 1204 2991 2416 2503 1538 526 9974 3623
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Table VI {Cont'd) - Record of Pilchard Fggs, l.0-Meter Net, 1941

Qtation Number of Normal Eggs Total Humber of Eggs Average

A B G D A B C D Unelass. _  n n!

Crulse 231
2314 362 42 152 533 L5 205 783 289
2317 3 L * 3 2
2322 29 43 13 LT 51% 26 124 49
2323 15 18 9 25% 25w 2w ™ 26
2324 27 2 49% o 2% 53 *18
2325 299 404 251 LOR%  L14w 269w 1085 362
2326 8 * B#* 8 4
2333 3 * 3= 3 2
2334 20 22 18 8l%  30% 24 6 1 47
2335 3 140 149 3 197 241 FAA 100
2326 25 * * 55% 55 18
2342 #* 2% 2 1
2344, o 12 * * 15% 15 5
2345 39 9 60» 18% 3 81 40
2346 9 1 A o 3 37 83 23
2347 54 35 56 59 35% 56 150 47
2351 2 #* 2% 2 1
2352 2 2 * 2 1
Total BO9 620 728 180 1199 681 941 278 9 3108 1035

Cruisa 25:
2514 5 #  13# * 13 FA
2515 12 * * 12 12 0
2525 30 2 J2% a 34 17
2532 3 3 * L KL ) 2
2535 7 56 6 10 5% 6 75 33
2545 3 3% * 3 2
2554 3 * * 3 3 0
2555 * * 2 2 0
2561 2 2 2 2
2530 5] 3 I 3 6 3
2540 2 2 * 2 1
Total 39 T4 27 I73 a5 29 158 &

Crulse 27:
2721 2 2 2
2742 4 2% 2 2
2753 2 2 2
2730 2 2% * 2 1
2740 2 * * 2 2 0
Total 4 2 8 2 10 7




' Table VII - Hecord of Pilchard kggs, 0.5 Net, 1941,

e e —— e —— ]

Sta —— Bunmber of Mormal EgRe Total Humber of kggs
= A BN C D A B c D Uncluss. n
Cruise 17: i
- 3
1711 » [RG5S 4 4 73
1712 49 82 49 82 33 16 180
1713 25 15 60 20 5 85
1715 4 21 29 & 25 50 79
1716 24 40 24 40 F¥A 116
721 21 f 33 33
173 219 2, 281 47 328
1732 10 15 5 10 20 10 40
1733 62 33 4 91 4y & 139
1734 10 35 25 20 35 35 15 105
735 5 109 123 5 10 139 187 5 20 361
1736 95 57 655 95 893 750 1738
1737 9 933 170 75 1347 245 1667
1741 514 300 644, 400 15 1059
1743 145 47 : 22 47 5 5 269
1744, 6 48 19 12 89 54 155
1745 10 4197 156 ! 10 5563 224 5797
147 4 7 50 4 127 85 216
1751 10 52 23 10 81 33 124
1752 5 29 67 19 39 86 144
1753 29 227 308 81 279 33 12 703
1754 159 122 4 232 163 4 4 403
1755 76 62 9 175 62 3 250
1761 50 158 96 R 181 11 8 392
1762 70 48 9 | 88 57 9 154
1763 27 8 | 80 12 92
1764, - 16 8 [ 36 20 56
Cruise 19:
1911 10 i 10 10 20
1912 40 8 8 56 8 8 72
1916 4 16 8 a 32 27 ] 98
1917 9 19 87 24 19 165 5 213
1921 8 8
1923 183 22 249 290 539
1925 38 122 293 ! 80 216 458 . 14 768
1926 36 73 4B 6 | 36 85 78 18 217
1927 17 30 2 | 56 © 90 35 26 207
1928 15 4dy 10 15 4dy 69
1931 1 1 n
1932 8 8 8
1934 ™ =27 92 28 340
1935 106 472 460 | 212 578 543 12 1345
1936 27 382 329 440 489 382 22 1333
1937 15 57 195 217 126 538
1942 n 1 1
1944 9 4 13 3 9 26
1945 10 88 478 151 708 1337
1946 17 4762 130 f 17 5162 156 87 5422
1947 29 144 747 67 211 833 111
1951 51 51 5%
1952 15 149 10 15 174 10 40 239
1953 312 9% 416 119 535
1954 38 38 38
1955 17 92 243 22/, 110 303 14 651
1962 9 9 | 9 E 18
1964 25 80 4 38 97 4 139
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Table VII (Cont'd.) - Hecord of Pilchard Egge, 0.5M. Net, 1941,

e e e —— -— = —}

Station —dusber of Normal Egga Total Number of Eggs
A B [+ D A B [+ D Unclaes. n

Cruise 21:
2111 11 | 1 n
2113 287 649 13 i 395 698 124 1217
2115 23 29 61 163 | M 4 1028 291 329 2063
2123 10 5 10 15
2132 9 9 9 18
2133 7 7 ! 7 7 7 21
2134 96 102 ! 108 1 222
2135 8 352 1027 585 | 11 456 144 650 6 2367
2136 62 223 458 | /3 254 514 842
2137 59 12 A 1 83
2142 11 [ 1n il
2143 17 , 17 17 34
2147 9 67 { 9 7 80
2152 4, b &,
2181 25 25 25
2162 210 18 348 aa 3 382
2163 58 10 96 10 106

Cruise 233
2323 17 17 17 25 17 59
23245 gi T4 2 ?‘
2346 12 36 48 12 3% 48 92
2347 22 22 22 2 22 é6
2355 10 1o




Tuble VIII ~ kecord of Pilchard Larvaas, 1939.

= — ————— ——— ey iy S E ez e= —t e ——— ———— — ——_ |
Statlon Eid.oint of Size Clags (in ww.) —
3.25 4TH 5.75 - 675 115 8275 9.75 10.75 11.75 12.75 13.75 1475 15.75 17.25 19.25 21.25 23.75 Total
Cruise 8:

811-0-/ 22 35 3 22t 1 L R 1 1T o 151 94,.0
-uY  z.2 2.2
812-0 A ke 2.3 2.3 2.3 2.3 3.5 2.3 3.5 19.7
813-'“ 1-7 1-7 107 D-B 5.9
8L4-U 1.1 1.1
814-M 1.2 1.2
841-U 1.1 1.1
852-U 3.0 1.5 1.5 6.0
852-M 2.0 =<.0
853-U 3.1 10.8 446 1.5 3.1 1.5 24.6
857-U byoly 1.5 5.9
858-0 Tl 1.1
862-9 1.6 1.6 3.2
863-U 3.1 4T 1.6 1.6 1.0
864-U 1.5 15 6.2 33.9 9z.3 49.2 4Ll.6 55.4 56.9 98.5 83.1 89.3 (9.2 61.6 = 1 3.1 T26.4
865-U 1.6 6.6 1.6 3.3 1.6 4.9 8.2 27.8
365-“ 1}5 1-5 3.0
866-U 1.8 1.8
870-U 0.7 0.7 0.7 0.7 2.8
878-0 0.8 ) 0.8
Total 9.2 70,1  40.4 93.5 121.8 54.6 48.0 62.6 69.1 105.8 93.0 92.4 34.1 69.8 bya2 6.2 994.8

_'/ Upper net haul.

3/ Intermediate net haul.
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Table IX -~ Record of filchard Larvae, 1940.

coVwaD oW

E— — — —
Station ; Hidpaint of Size Class (ig mm.) .
3.25 475 3.7 075 T7.75 B.75  9.75 10,75 175 12.75 13.75 L4.75 15.75 17.25 19.25 Z21.25 23.75 Total
Cruiee 10:
1001 1.9 0.8 0.4 3.1
1003 475 1.9 49.4
1004 47.2 2.0 49.2
1005 2.6 0.7 18,2 5.2 1.4 0.4 48,
1009 41.0 182,88 197.9 21.6 0.4, 0.8 0.8 0.8 ~ 0.8 446.
1010 24,0 16.0 40,
1012 107.7 2.0 109.
1013 4.0 1.3 5
1014 19.4 10.8 2.1 0.8 0.4 0.4 33.
1015 6.0 6.1 1.2 8.1 O.4 0.8 Uady 36.
1017 6.2 0.8 Te
1018 2.1 19.2 2e1 2ol 0.6 26,1
1019 2.9 2.9
1020 1.2 0.6 0.6 a4y
102]- 2.4 27.0 2-4 9.8 5.6 = 47-2
1022 2.9 3.3 0.4 6.6
1023 3 ’ ze3 3.0 8.2 9.2 5.2 2.9 0.7 0.3 0.3 32.1
1024 2.9 2.9
1025 2.6 2.6
1026 3.2 3.2
1027 7-2 3-6 3-6 1.0 4.7_ 3-2 201 2-1 005 2.1 015 3006
1028 1.8 55.9 0.4 Guf 68.5
1029 2.8 ) 0.4 3.2
1031 2.4 0.3 1.0 0.3 0.3 4e3
1032 he 2.1 0.3 0.6 0.3 7.5
]-033 4.0 400
1034 32.2 32.2
1035 0.4 0.4
1036 41.8 10.5 523
1037 1-6 0.4 0.8 0.4 3.2
1038 Teds Uady Q.7 0.7 0.4 0.4 10.0
1039 2.6 0.4 0.4 3.4
1040 7.0 3.5 g 10.5
Total 432.8B8 359.7 =53.8 58.6 16.3 18.3 17.7 11.3 8.3 3.1 3.6 0.5 0.8 0.3 1185.1



Table IX (Cont'd.) - hecord of Pilchard Larvae, 1940.

“y

Station Midpoint of Size Clage (in mm.)
3.25 4eT5 5.75 6,75 7,75 BJ75  9.75 10.75 11.75 12.75 13.75 14.75 15.75 17,25 19.25 21.25 23.75 Total
Cruise 11:
1101 6.6 6.6
1102 2.0 440 0.3 6.3
1103 _ 2.1 s 4.2
1104 1.7 1.7 3.6 0.7 0.2 0.2 0.2 0.2 8.5
1105 46 13.9 5.6 0.3 244
1106 %2 : 42
1109 0.5 0.2 0.5 0.2 1.4
1110 o 0.2 0.5 0.2 0.2 1.1
1111 2.5 2.5
12 5.5 5.5
m7 1-5 g 0.2 lt7
1119 4.0 3.6 2.2 0.9 0.3 0.3 11.3
1120 8.4  23.5 13.00 4.2 49.1
121 5.0 Te5 7.5 10.0 8.6 3.2 0.4 0.4 42.6
1122 8.4 d.4
1123 7.5 2.5 . 10.0
1124 244, 7.3 4el 1.0 0.3 1.0 1.3 0.3 0.3 18.0
1125 2.1 4.2 2.7 4.5 3.6, 1.2 0.3 1.2 0.6 0.3 20.7
1128 3.7 22.2 3 : 26.2
1129 27.6 45.6 2.1 75.3
1131 352 3.2 0.5 , 6.9
1132 4.1 16.3 446 36.5 1.2 2.9 4.0 3.5 2.3 1.8 1.8 119.0
1134 26.7 2.2 50.9
1135 6.0 12'1 22-2 23-4 4-7 9-0 7.1 ll7 1-4 0-5 0'3 0‘3 88-7
1-L36 55 -B 1?’ -6 35 -4 15-2 1405 7.9 5.1 104 0.7 ul? 33"4—03
1137 13.5 19.4 32.9
1138 10.3 7.4 10.5 0.4 28.6
1139 78.7 39.4 22.2 22.1 L3 6.3 2.8 0.3 1.1 0.3 0.3 187.8
1140 4e5 2.0 2.0 10.2 9.8 9.9 2.3 1.3 1.9 1.0 1.2 0.6 46.7
Total 281.6 448.5 173.2 L40.2 71.7 48.8 26,3 10,1 10.4 6.2 3.0 0.8 0.9 2.1 1223.8
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Table Ii (Cont'd.) - necord of Pilchard Larvae, 1940,

vtation

Midpoint of Sige Class (ip mm.)

3.25 475 5.75  6.75  7.75 B.75  9.75 10.75 11.75 12.75 13.75 14.75 15.75 17.25 19.25 21.25 23.75 Total
Cruise 12:

1=01 0.3 0.3 0.6
1203 0. 0.4
1204 5.6 0.4 0.4 6.4,
1207 3.6 3.6
1203 251 2.1
1210 0.3 0.3
1211 21-0 5-4 -1-07 28.1
1215 3.5 39.0 3.5 0.5 1.5 5.5 5,0 2.0 1.5 1.0 0.5 0.5. 64.0
1216 0., 0.8 0.4 Ok 2.0
1217 1.4 5Lk
1219 0.3 0.3
1220 Zel! 6.5 _ 8.6
1221 Ze Q.40 SL1% 8 15s 2.3 0.7 0.7 0.4 9.7
1226 1.7 0.9 0.4 0.9 10.4° 0.4 0.4 5.1
1227 8.7 0343 FOCL R 0SL SN 0.4 10.3
1228 4e5 0.3 0.3 0.,b 0.3 6.0
1229 2.1 0.3 0.3 2.0 1.0 0.3 0.3 6.3
1231 9.1 18,0 6.8 3.6 2.9 0.6 0.3 4.3
1232 Lo 1C7 BN DL 1S O T4 0., 0.8 0.4 a.8
‘1233 3-0 0.3 013 3:6
1234 16.2 20.3 ey - 756 1.0 0.5 0.5 46.0
1235 0.9 0.3 V.6 0.3 0.3 2.4
1236 22.6 124.6 93.6 379 10.0 5.1 1.2 104 0.4 296.8
1237 2.6 13.8 2.8 0.4 0.4 20.0
1238 10.6 10.6 0.8 22.0
1240 B.4 5.6 AL DR YR ah) 16.4
Total 942  246.3 127.4  55.7 25.0 17.4 LhS5 127 L2 6.9 4.0 1.4 l.2 1.6 612.5



Teble IX (Cont'd.) - Record of Pilchard Larvae, 1940.

S
e —

Station _idpoint of Size Glags (dn mm.)
3.25 475 5.5 675 7.75 B.75 9.75 10.75 11.75 ‘12.75 13.75 L1475 15.75 17.25 19.25 21.25 23.75 Total
Cruise 13:

1301 8.2 2.1 1.1l 2.1 446 4ol 9.0 7.1 3.6 1.7 0.3 2.0 0.8 0.4 0.4 47.6
1302 ’ 0.4 0.4 0.4 1.2
1303 3.8 - - 0.3 0.9 0.3 0.3 0.6 0.6 6.8
1304 3z.5 8.1 2.7 23.9 24.3 13.9 6.3 3.2 2.4 0.4 0.8 118.5
1305 52.3 46 0.3 57.2
1306 0.4 0.4
1507 0.4 0.4
1309 7.5 B.2 15.7
1310 0.3 0.3
1311 9.1 0. 0.9 0.6 0.3 0.3 11.5
1312 Sy 1.6 0.8 G.8 8.6
1313 69.5 53.3 <.7 0.4 125.9
1514,  364.4 32,7 1.6 0.4 409.1
1315 £1.0 18.0 6.0 V.4 0.4 1.3 47.1
1316 749.2 121.5 B.6 0.3 A3 0.7 0.3 0.3 882.2
1317 4.0 8.0 8.0 2.9 9.4 3.2 22,9 9.5 4.9 3.3 U.6 103.7
1318 7.5 75 15.0
1320 7.1 14.4 5.0 43.1 71.3 L48.7 167.7 124.3 124.6 102.3 46.6 12,0 2.1 B69.2
1321 5.5 5.5 6.3 0.8 1.6 0.8 0.8 7.8 2.4 1.6 33.1
1322 103.9 103.9
1323 136.9 327.2 53.2 22.8 15.2 - 2.2 1.1 558.6
1324 730.4 22.8 7.6 7.6 1.1 w2 1.1 1.1 T73.9
1325 1257 W 5 N o 32 51 (0 S U8 B 0 75 33.
1326 0.4 0.4 0.
1327 U.3 0.3 0
1328 5.8 1.1 3.8 2.0 3.0 1.4 2.0 19.
1329 16.4 116-3 3704 77ol Mﬁng 21909 159!7 39-6 57-2 35-0 14.1 2-0 109 973-5
1330 4.3 45 9.4 9.4 6.7 5.0 2.4 24, 0.6 547
1331 0.2 e 15.6 Z7.6 17.2 14.0 6.6 B.4 3.0 3.6 0.4 0.4 1.7 1.2 127.3
1332 8.3 41l.2 2.4 0.4 1.2 0.4 0.8 0.4 58.1
1333 A U.5 1.0 1.0 0.5 1.0 T4
1334 36.2 75.6 33.3 6.0 (VA 0.8 0.8 0.4 153.5
1335 9.5 2.0 boody 24 .8 2.2 2.2 1.3 0.9 0.6 0.7 30.0
1336 17.9 129... d88.1 29.7 2eb 5.7 3.3 0.7 1.1 2edy 0.4 0.3 0.7 282.0
1337 5.3 15.1 2 U-Ig 4’4-3 0-4 26-5
1333 25-7 97-° 48.‘- ‘-6 0—4 402 1-1 004 0-3 159.0
1339 59.2 12l.z 9.4 ~ady 5.0 u.9 0.3 194.4
1340 4.9 V.9 2.0 1.3 0.9 0.9 0.4 0.4 0.4 43.1
'Iotal ‘50}.-6 m9 .7 JBB.s ‘23-4 lﬁg"; ol )7507 ,?8600 315-9 213.3 193 .8 12905 54-‘} 1-7 uu 8.4 0.8 1-5 0.4 6357 .0



Table IX (Cont'd.) - Hecord of Pilchard Larvae, 1940.

Midpoint of Sise Class (ip mm.)

Statdan T s 5.75 6,75 7.75  8.75 9.75 10.75 11.75 12.75 13.75 14.75 15.75 17.25 19.25 21.25 23.75 Total

Cruise 14:

101 0.5 0.5
102 0.4 0.4
1403 0.5 ‘0.5
" 1404 5.2 19.8 Z.6 11.3 38.9
1405 212,0 19.4 3.3 0.4, 235.1
1406 28.3 5.8 34.1
1407 1.2 1.2 0.6 0.6 Zod N D L) 8.4
1408 0.4 0.4 0.8
1409 1i.6 1.3 5.8 0., 0.4 0.4 3.9
1410 2.5 2.5
1411 4.1 1.2 1.2 2.6 1.9 0.6 48.6
112 2.5 3.0 vk B 2.8 Ak 5.6 3.6 3.7 0., 0.8 Ued 57.3
1413 2.7 2.7 2.7 247 3.1 0.3 1.1 U.4 15.7
1414 49 31.1 1.1 0.8 37.9
1415 5-2 39-8 To7 0‘4 0‘4 js's
1,16 54,.6 3.6 0.4 0.5 1041 2.3 61.8
A7 5.9 3.8 12.4 3.9 60.6 79.0 63.9 37.9 11.3 4.2 2.8 0.4 314.1
1418 15.3 6.0 &.0 SR 1% 1.3 0.4 0.4 1.7 0.4 36.6
1419 U.B 0.4 0.4 1.6
1420 0.6 0.6 1.2
1421 0.6 0.6 0.4 0.4 0.4 0.4, 2,8
1422 7.1 7.1
1423 22.3 36.5 5.6 0.8 O.d 65.6
1424 11.5 3.8 1.2 0.6 0.6 0.6 0.6 18.9
1425 0.9 154 0.5 2.8
126 A DR Gl 1 1.9 0.5 6.4
1427 0.4 0.4
1428 0.4 U.4 0.8 0.4 2.0
1429 0.4 0.4
1430 47 47
1451 1.0 AR 3.9 2.0 1.0 2.5 1.0 15.5
1452 2.4 0.8 1.2 0.4 4.8
1454 3.2 6.4 0.5 0.5 1.0 © 0.5 0.5 12.6
1435 <0 0.3 U.9 7.8 21.1 23.5 18.8 4.1 8.6 . 7.5 4e3 6.5 1.5 122.4
1436 2.4 5.2 7.3 19.7 16.8 22.2 3..5 43.6 8.0 22.3 12.0 4.6 40 0.7 2433
1437 9.2 1z.3 3.0 7.0 3.8 Td 4T 3.9 2.5 2.1 0.4, 0.4 56,7
1438 16.7 8.7 7-2 4.2 ]-1043 1109 12-7 11.0 6.0 1.8 007 0.7 93.9
1439 4.8 142.,7 85.5 24.8 19.1 5.8 3.2 1.0 2.6 4.0 1.6 2: 1010 1.0 309.2
1440 6.0 5heds  27.3 5.9 10.7 9. 7.5 3.9 6.7 2.7 2128 oo Shele? e} 0.4 1.5
1441 45 32.0 13.9 4db 3.6 1.0 0.6 0.3 0.3 0.3 0.3 0.3 61.7
m . 2.4 0.5 2.9
Total 474.4 436.7 200.3 B89.3 79.6 73.6 102.4 150.8 185.5 157.8 90.5 44,0 27.4 28.0 8.2 7.3 1.5 2158.0



Table IX (Cont'd.) - hecord of riichard Larvae, 1940.

e

— = S

Station iidpoint of Size Class (in mm,)
3.25 4075  5.75 6,95 7.75 8.5 9.75 10.75 11.75 12.75 13.75 14.75 15.75 17.25 19,25 21.25 23.75 Total

Cruise 153
1501 0.4 0.4
1502 0.5 0.5 1.0
1504 4.6 0.7 0.7 2.0 23300 8 0:7 8 027 0.7 13.4
1505 0.8 0.8 0.8 0.8 3.2
1506 2.1 0.7 42 7.0
1507 0.6 5.2 2.3 0.6 0.6 0.6 0.6 10.5
1512 . 6.8 1.0 1.0 1.0 9.8
1513 3.1 0.4 0.4 3.9
1514 2.0 3.3 0.5 23.8
1515  10.3  13.7 3.4 0.5 1.0 4.0 2.5 1.5 0.5 1.0 0.5 0.5 39.4
15];6 512 105 0.7 0.7 0-7 0-7 9.5
1522 Oub 2.4 0.8 1.6 0.4 : 5.6
1523 0.3 0.9 T 1l 0.4 0.4 3.4
1524 3.3 0.9 1.6 2.9 SEA 1 RS 3.2 1. 7001 .8 8 0.5 0.4 0.5 20,9
1525 0.5 0.5 0.4 1.
527 0.6 0.6
1530 1.0 1.0 2.0
1532 0.7 0.4 15 1.9 29 3.2 4.8 6.2 3.3 3.0 29 07 0.3 31.8
1533 0.4 0.8 1.2
1534 0.4 Ued
1535 0.4 0.4
1536 3.8 0.6 0.6 0.6 0.6 1.8 0.6 0.6 9.2
1537 2.5 0.4 0.7 1.4 L1 0.4 6.5
1538 3.8 31 16 31 2.3 1.5 31 0.8 19.3
1539 1.5 5.2 1.0 10.0 152 21.5 16,3 1l.4 1.0 93.1
1540 0.4 1.3 1.3 0.4 0.4 1.2 12 0.8 0.8 7.8
1542 0.5 0.5
Total 15.9 45.7 8.8 19.6 3.7 5.1 12.4 26.2 343 26.4 35.1 35.4 6.7 22.1 4.8 29 0.9 326.0




Table X - Hecord of Pilchard Larvee Taken in l.O-Heter Het, 1941

—_—— ——
p Midpoint of Sise Class {in mm.)

2.25  4.75 5,75 6.75 7,75 B.75 9.7 10,75 11.75 12.7 o7 279 15,75 17.25 19.25 21.25 23.75 Total

il 1.2 1.2 2.4
12 22 11 151 4
171, 2T 1.1
17150007 2 NP . 5t 7! 1.0 144
1716 4.2 7.4 1. 12.7
1717 10.9 6.4 6.4 0.9 2.7 0.9 28.2
1721 23 6.9 9.2
1723 5.5 152 1. 21.8
1723 15.6 1.3 16.9
1724 15.0 6.8 : 21.8
1726 1.3 1.3 : 2.6
T B0 e SAE AL S 1.4 18.2
1728 25.4 10.3 5.8 41.5
1730 9.9 9.9
1731 6.7 24,7 1.0 32.4,
1732 1.0 1.0
1733 . 4.1 fis1
173 5.9 1.0 1.0 7.9
1735 19 1.4
1736 0.9 8.3 1.8 é X 11.0
1737 9.7 10.8 : 20,5
170 7.4 199 2.5 0.6 30.4
1741 11.6 2.9 1.4 15.9
w2 1.0 1.0 2.0
1743 43 . 5.4 43 5.4 1.1 T2 21.6
1744 2.2 .31.5 20.2 4.5 3.0 1.5 0.8 0.8 64,5
1745 18.0 20.0 6.6 hidyob
1746 1.4 26,7 101 2.2 1.4 1.4 ° 43.2
1747 10.7 8.9 5.3 1. 2.7 29.4
1750 2.7 55 1.8 1.8 0.9 0.9 0.9 1.5
1752 3.3 12,0 9.8 2.2 1.1 2.2 1a 1.1 32.8
1753 52.5 27.8 3.1 4.l 3.1 1.0 1.0 32 1.0 1.0 97.7
1754 2.4 1.6 3.2 3.2 4.0 0.8 3.2 0.8 0.8 : 20.0
175 1.9 1.0 1.9 1.9 1.0 1.0 1.0 1.9 1.6
1760 2.0 2.0
A6l 34.7  43.0 9.4 6.3 5.2 Buh 42 42 42 1.0 120.6
1762 9.4 48.0 281 15.2 5.8 1.2 107.7
1763 4.8 27.6 1.9 34.3
1764 3.0 2.0 S5L.0 30.0 69.0 69.0 12.0 2.0 6.0 8.0 1.0 271.0
Total 300.8 419.7 186.0 B85.4 98.1 86.2 23.6 12.3 16.2 13.8 4.3 0.8 1247. 2



oL

Table X (Cont’d.) - Rscord of Pilchard Larvae Teaken in 1.0-dater Net, 1941

suu‘m A : Midpoint of Sise Class (in mm.)
3.25 4.75  5.75  6.75  7.75  8.75 9.75 M0.75 11.75 12.75 13.75 14.75 25 17.25 19.25 ZL2 .75 Total
Cruise 19:

1911 3.1 1.5 4.6
1912 1.1 2.2 1.1 3., 2.2 10,0
1913 1.4, 1.4
1916 14.8 8.4 10,6 3.2 1.1 - 38.1
1917 25.9 4.8 144 1.4 2.9 1.4 87.8
1921, 2.7 Q.7 31.9 9.3 9.3 4.0 4.0 5.3 1.3 13.3 13.3 4.0 1.3 106.4
1922 157 3.4 1.7 1.7 3ud 1.7 13.6
1923 7.9 47 1.6 1.6 15.8
1924 1.1 1,1
1925 1.5 1.5 45 7.5 ,
1926 2.1 2:11 215 251 2.1 - 2.1 12.6
1927 4.8 7.3 2.4 a8 D12 B o T U T B 2 U 1.2 3l.3
1928 4.0 10.7 5.3 1.3 1.3 22.6
1930 1.3 1.3 1.3 1.3 ; 5.2
1932 3.3 1.1 5.6 6.7 1.1 3.3 1l 10,0 4.4 2.2 l.1 . 39.9
1933 45.8 32,9 115 L., 5.7 8.6 4.3 2.9 2.9 1.4 : 117.4
1934 35.8  39.7 26 1.3 1.3 1.3 1.3 83.2
1935 17.1 17.1
1936 51.8 42 56.0
1937 157 2.8 2.8 1.4 4 2.8 1.4 16.7
1940 ~ 1.0 1.0
1942 12.0 2.7 2.7 1.3 5.3 4.0 9.3 6.7 1.3 % ; 45.3
1943 2.5 8.8 7.6 3.8 1.3 18.9 8.8 6,3 1.3 50 1.3 5.0 63 5.0 91.9
194, 1.3 4.0 1.3 2.6 4.0 1.3 1.3 15.8
1945 11.5 6.6 1.6 3.3 1.6 3.3 27.9
1946 6.6 11.8 1.3 19.7
1947 23.8  27.3 2.4 1.2 2.4 1.2 58,3
1951 7.3 309.9 78.0 21 6.2 1.0 4.2 5.2 83 7.3 241 1l.o 2.1 4347
1952 2.4 23.6 31.8 21.2 11.8 21.2 29.4, 33.0 20.0 20.0 4.7 : 225.1
1953 15.4 49.5 108.9 36.3 27.5 28.6 3.1 18.7 11.0 4.4 3.3 - 337.7
1954 1l 14.2 8L P st abil T G 1.4 1.4 62.4
1955 26.6  86.4 9.3 2.7 5.3 2.7 1.3 . 134.3
1960 6.3 0.8 4.0 2.4 1.6 0.8 1.6 1.6 0.8 19.9
1961 2.1 132.9 268.8 30.9 13.4 6.2 1.0 4.1 4.1 1.0 1.0 465,
1962 11.2 6.7 10.1 27.9 6.7 45 A4S 3.4 1.1 66.1
1963 5.8 16.0 5.8 7.2 16.0 5.8 10,2 2.9 1.4 10 17, 73.9
1964 3.1 14,6 41.6 51.0 66.5 175.9 78.0 23.9 2.0 4.2 21 1.0 5.2 2.1 371.3

Total 288.8 896.9 713.6 219.2 205.2 223.1 200.8 162.2 86,1 70.7 40.6 17.7 13.9 15., 1.0 | 3155.2



Table X (Cont'd.) - hecord of Pilchurd Larvae Taken in l.0-Moter Met, 1941

— —— - b o et e 1y
s — S — ——

Station . :  kigvoint of Size Llass (in mm,)
2.25 4.T5 5.75 6.75 T.75 8.75 . 9.75 10,75 11.75 12.75 13.75 14.75 15.75 17.25 19.25 21.25 23.75 Totsel
Lruise 21:
<11 1.1 1.1 1.1 1.1 body
211z 1.0 1.0 2.0
=113 8.0 1.1 9.1
".m 702 7-2 2-‘4 102 1.2 102 1-2 21-6
2115 12.5 1.9 2.1 1.0 2.1 3.2 21.9
2116 1201 5309 2504 9!9 5.5 303 303 1-1 1-1 116.6
2117 “al 1.1 ok 1.1 3.3 3.3 3.3 18.7
<121 0.9 2.7 1.8 5.5 10.0 9.1 15.5 3.6 3.6 &b 9.1 0.9 2,7 ° 0.9 70.9
2122 y 2.1 1.1 3.2
2123 =.0 1.0 1.0 ) 1.0 5.0
2124 409 I.2 2.5 102 2-5 1-2 205 2-5 18.5
2125 1.2 24 1.2 2.4 5.9 3.5 1.2 10.7 4.7 9.5 3.5 1.2 1.2 48.6
2126 3.6 1.2 2.4 1.2 1.2 9.6
<128 : ) 1.1 1.1 1.1 1.1 151 5.5
2130 1.2 1.2 1.2 3.6
2131 1.2 12.9 1.2 4T 1.2 1.2 R2.4
2132 D.B o.a 0-8 1-7 4.1
2133 0.8 3.8 1.5 3.0 3.0 1.5 2.2 0.8 3.8 2.2 0.8 23.4
2134 1.8 3.6 1.8 0.9 0.9 9.0
2]35 70-0 6.2 1-0 1-0 78-2
2136 21.0 40,0 14.0 19.0 9.0 8.0 5.0 2.0 2.0 7.0 3.0 2.0 2,0 3.0 + 137.0
2137 11.9 17.8 4.0 . 3.0 2.0 38.7
2140 el 1.1 1.1 9.2 12.6 10.3 5.7 9.1 2.3 2.3 2.3 3.4 60.4
2141 2.6 1.7 10.3 14.6 1.4.6 9.5 12,0 0.3 11.2 5.2 77 2.6 5.2 3.4 110.9
2142 6.3 12.6 1.0 1.0 1.0 1.0 2.1 1.0 1.0 1.0 1.0 29.0
2143 7.0 34.0 1.7 1.7 2.6 2.6 7.0 7.9 6.1 bed 3.5 3.5 3.5 85.5
2144, 3.8 33.3 56.0- 8l.6 B83.6 6é0.8 36.1 1B.1 5.7 3.8 2.9 385.7
2145 2.9 7.8 16,5 33.0 6l.2 103.8 9.0 93.1 69.8 BQ.B 35.9 44.6 18.4 7.8 630.6
2146 0.7 v.7 0.7 2.8 2.8 6.4 5.7 5.7 6.4 2.1 34.0
2147 1.6 17.9 8.6 2.3 3.1 0.8 0.8 0.8 0.8 2.3 1.6 1.6 1.6 . 0.8 446
2151 a.8 12,1 15.4 13.8 23.5 18.6 24.3 9.7 3.2 4.0 2.4 0.8 Q.8 129.4
2152 11 il.4 1.1 1.1 2.3 2.3 1.1 . 20.4
2153 1.5 1.5 1.5 5.3 1.5 0.8 0.8 ! 12.9-
2154, Tody 8.6 1.1 9.9 9.9 3.7 6.1 ) 56.7
2155 3.8 5.6 10.4 94 9ed 5.6 3.8 0.9 2.8 0.9 52.6
2161 3.3 25.0 3.3 9.8 8.7 9.8 10.9 9.8 10.9 3.3 1.1 95.9
2162 23.0 54.3 18.4 28,6 25,8 11.9 1.8 0.9 0.9 165.6
2163 i.0 2l 1.0 2.1 1.0 4ol 2.1 13.4
2164, 10.7 17.4 _ 5.8 B.7 10.7 6.8 1.9 1.0 1.0 64.0

Total 183.2 304.6 120.2 ?.10.3 2.4 205.3 230.7 324:1 293.2 275.1 170.6 109.3 71.4 8l.5 29.5 11.3 0.9 2663.6



Table X (Cont'd.) - Hecard of Pilchard Larvae Taken in 1.0-Mater Het, 1941

Station __Midpoint of Sige Class (in mm,)

3.25 475 575 6.75  TGT5 BJT5 . 9.75 10,75 11,75 12,75 13.75 14,75 15.75 17.25 19.25 21.25 23.75 Total

Cruilse 233

2312 1.4 1.4
2314 1.4 1.4
2315 1.4 1.4 2.8
2322 11.5 1.3, 1.3 1230 1%3 . 16.7
2323 1.6 0.8 2.4
2324 151 i |
2325 3.7 : 3.7
2326 3 F.8 25 s T 5 BEE T 3 FIE SR EH O cibE) T PR DOk 35.4
2327 1540 4oL 2.7 1357 e 2L B Gt I T 6 R = IR T Nk 1 S .4 47.9
2332 1.3 1.3
2333 1.3 5 P 1.3 00153 6.5
2334 9.2 25.3 1.3 35.8
2335 L4ed 2.6 - 1.3 1.3 2.6 22.2
2336 138 1i3 1.3 3.9
2337 1.3 1.3 2.6
m 0.8 0-3 0-8 -L-? 5-9 1.1 008 12-5.
23 2.3 4.5 2.3 2.3 11.4
2342 1.0 1.0
2345 21:2 020108 g NS 8.7 102y (oG o a B4.0
2346 1.5 19.5 1.5 340 L 145 ende5r 3DL 15 1.5 3.0 1.5 42.0
2347 6.4 1.3 1.3 1.3 , 10.3
2351 1.0° W2.1 3.1
2352 2.1 7.3 9-4 3-1 4-2 4.2 5-2 35-5
2353 1.0 TEO 16 3.0
2354 Ak PR 2.2 dbal, Rl 2.2 . 14.3
2355 1525 a5 215 2.5 4.9 1.2 Y2152 17.2
2362 il 1.1
2363 1.2 244 3.7 2.4 3.7 3.7 1.2 3.7 1.2 1.2 1.2 25.6
2364 1.1 LS 1 2 3.8

Total 63.9 96,4 23.2 17.3 "12.2 15.2 21.2 40.0 29.8 32.9 3248 22.8 15.8 19.3 8.7 3.4 4540



£l

Table X (Cont'd.) - Record of Pilchard Larvae Taken in l.O-Heter het, 1941

- “I r-
Station Midpoint of Size Clsgs (ip mm.)

325 475 5.75 6.75 7.75 B.75 9.75 10.75 11.75 12,75 13.75 14.75 15,75 17.25 19.25 21.25 23.75 27.25 Total

Cruise 25:
2515 1.2 1.2
2517 1.4 451N T 6,9
2527 . 2.5 3.7 6.2
2530 2.5 2.5
2536 R R R ot B o R S T " 9.8
2537 1,20 Yo - o ¥yl
2545 1., 1.4
2547 1.3 1.3
2551 0.9 0.9
2552 1.1 1.1
2553 T2l 201k 3.6
2554, 1.4 1.4
Total 2-6 1-4 0-9 4ol : 2.6 3.9 3.9 2.8 4.0 6-3 2.3 1-4 2-5 38-7

Cruise 27:
276 1.0 1.0 2.0 4.0
Total 1.0 190 3" 0 4.0



YL

Table XI - Hecord of Pilchard Larvae Tuken in O.5H Net, 1941.

Station Midpoint of Size Class (in mm,)
3.25 475 5.75 6,75 7.75 BJT5 9475 10475 11.75 12,75 13,75 14.75 15.75 17.25 19.25 21.25 23.75 Total
Cruise 17:
1711 . 43 4e3
1715 25.3 16.8 4ol 8.4 54.7
1716 12,0  32.0 : 4440
1721 12.4 33.0 4.1 . 49.5
1731 42,9  46.8 89.7
1732 4.8 4.8
1733 7.2 7.2
1734 5.C 5.0 10.0
1735 45 .99 14.8
1736 7.6  34.2 3.8 < 45.6
1737 27.2 5.2 13.6 136.0
1743 12.0 27.6 4.0 43.6
1744 1R.7 4h.6 28,6 3.2 15.9 9.5 3.2 : 117.7
1745 56.3 51.6 9.4 ‘ 117.3
1747 46.3 23.2 19.3 7.7 3.9 t 100.4 °
1751 9.7 38.8 12.9 3.2 3.2 3.2 7.0
1753 225.9 133.7 46.1 4.6 13.8 46 . 4287
1754 8.1 4.1 hel 8.1 8.1 4.1 36.6
1755. 13.5 18.0 9.0 31.4 9.0 45 - B5.4
1761 80,7 161.2 65.3 30.7 11l.5 19.2 77 376.3
1762 3‘007 175'2 2.1-9 17-5 1}'4 249-7
1763 68.2 257.7 34.1 360.0
1764 4ol 82.0 82.0 45.1 94.3 69.7 32.8 8.2 %l 4ol 426.4
Lruise 19: : S

1911 4.6 4.6 4eb 4ab 4.6 23.0
1912 3.8 7T 3.8 3.8 19.1
1916 66.1 23.3 31.1 11.7 3.9 136.1
1917 4B.6 68.0 19.4 136.0
1921 68.9 38.3  206.8 38.3 6l.3 38.3 15.3 15.3 3.8 1li.5 11.5 3.8 513.1
1922 11.3 34.0 5.7 5.7 5.7 5.7 5.7 73.8

- 1923 116.6 177.6 T7.7T 5.6 5.6 383.1
1925 66.1 23.6 47 . = S4.dp
1926 2.3 6.1 30.4



gL

. Table XI (Cont'd.) - Record of Pilchard Larvee Taken in 0,58 Net, 1941,

Station Size Class s)
3.25 4475 5.75 6.75 7.75 8,75 9.7 10.75 11.75 12.75 13.75 14,75 15.75 17.25 19.25 <1.25 23.75 Total
Cruise 19 Cont'd.
1927 34-6 )4-6 4.3 = 4-3 4.3 4.3 86!4
1928 3443 49.0 9.8 4.9 9.8 49 112.7
1931 5.1 71.8 8z2.1 5.1 164.2
1932 15.7 47.0 54.9 19.6 7.8 3.9 3.9 152.8
1934 142.1  188.1 B.4 8.4 347.0
1935 20442 5.7 209.9
1936 80.0 17.8 97.8
1937 38.5 5.5, 16.5 1.0 5.5 16.5 5.5 99.0
1941 8.4 LeR 8.4 2.0
1942 181.3 26.6 53 213.2
1943 8.9 31.3 26.8 13.4 13.4 L5 1344 8.9 445 4ed 8.9 138.5
1944 body 40,0 13, body bady 6645
1945 ¢ 49 4.6 34.2 14.6 4.9 4.9 78.1
1946 125.3 29.3 4ol 158.8
1947 124.2 234.6 Q.2 ! 368.0
1951 37.3 674.9 140.8 8.3 4ol 4ad 4.1 8.3 4ol 886.0
1952 39.7 228.2 297.6 BL.3 248  39.7 Thd 645 496 34T 149 9.9 962.3
1953 . 77.0 149.5 1B5.7 49.8 27.2 2.6 27.2 4e5 4e5 . 548.0
1954 30.2 78.7 12.1 6,0 1B.2 6.0 12.1 6.0 169,3
1955 132.9 284.0 50.4 13.8 9.2 4.6 . 494.9
1961 42.0 B865.2 68B8.8 88.2 9.4 Le2. 12,6 1173064
1962 24.7 12.4 16-5 37.1 1605 ‘4el 111.3
1963 22,0 16,5 60.6 22.0 22.0 5.5 5.5 154.1
1964 25.3 21.1 105.5 135.0 118.2 118.2 76.0 16.9 Lol 620.4,
Cruise 21:
2112 5.2 5.2 10.4
<2113 21.6 21.6
2115 383. 168.5 5.8 5.8 i1.6 575.2
2121 5.5 11.0 5.5 22.0
2123 10.0 14.9 24.9
2131 34.6 5.8 5.8 46.2
2132 84.7 13.4 45 102.6
=133 3.4 6.7 6.7 3.4 3.4 23.6
2134 78.1 48.1 6.0 iz.0 6.0 150.2
2135 143.0 78.0 221.0
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Table XI (Copt'd.) - Record of Pilchard Larvae Taken in 0.5M Net, 1941.

Btatioa - : - 1 .l
3.25 4415 5.75 6,75 1,75 8.75  9.75 10.75 11.75 12.75 13.7% 14.75 15.75 17.25. 19.25 21.25 Z23.75 Total

Cruise 21 Cont'd.
2136  198.4 223.2 24.8 12,4 18.6 12.4 6.2 496.0
2137 79.3 17.0 5.7 5.7 5.7 113.4
2141 4.9 449 49 2.4 9.8 19.5 14.6 9.8 9.8 4.9 9.8 117.3
2142 10.9 32.6 5.4 5.4 54.3
2143 28.2 56.4 8.0 4.0 12.1 4.0 112.7
2144 4o 30,6 61.0 B2.9 T8.5 TB.A  39.2 174 L © 396.9
2145 4.9 9.9 9.9 345 4heh 93.7 98.6 133.2 143.0 T74.0 64.1 29.6 59.2 4.9 4.9 B08.8
21-46 4.2 4-2 8-4— 16.8 8.& 8.‘ 16.8 8-4 4.2 4.2 = 84.0
m? 13401 49'2 9-0 4-5 4-5 201-3
2151 70 140 45.5 2.0 21.0 10.5 2.0 3.5 3.5 3.5 3.5 3.5 3.5 161.0
2152 26.5 26.5 5.3 10.6 68.9
2153 3.5 3.5
215‘ 4.3 4-3 17-4 8-7 3“1’-7
2155 Leb 17.6 13,2 body bk Aok 13.2 61.6
261 2hedl 151.0 6.0 6.0 24.1 12.0 R23.2
2162 T4.9 139.9 17.0 30.7 17.0 23.8 13.6 316.9
2163 19.2 9.6 9.6 38.4
2164 13.7 13.7 22.8 27.3 31.9 13.7 4.6 127.7

Cruise 23z
2311 5.1 5.1
2321 447 9.3 14.0
2323 4.0 4.0
2_3&'.1 ‘06 - "0!6
2343 4ed 4o 9.0
2344 57.9 11.6 69.5
2345 382.7 334.9 10l.7 17.9 17.9 17.9 873.0
2346 5.7 68.8 17.2 91.7
2347 10.5 10.5 5.3 26,3
2351 4.2 4.2
2352 13.1 8.7 beh 26.2
2354 13.9 9.2 9.2 4.6 9.2 9.2 55.3
2355 10.1 5.0 15.1
2362 4ol 4o
2363 4.6 13.6 9.1 4.6 3.9
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Sketcl of & l.0-meter plankion net. 4, anterior
straining section, M, middle straining section, P,
posterior straining section, C, detachable cod-end.
Canvas bands are indiocaked by cross-Batching, except
the parrow canvas bands used in the middle straining
section for strengthening purposes. For details con-
cerning the size of each section and the materials
used in construction refer to table 1.



Figure 5.

Enlarged camera lucida drawings showing aperture size
of silk grit gauze as compared & pilchard eggs and
larvae. The lei't hand sketch shows the aperture size
of no. 24xxx grit gause used in the construction of
1.0-meter nets, the right hand sketch shows the aper-
ture size of no. 40xxx grit gauze used in the construc-
tion of O.5-meter nets. The pilchard eggs are approxi-
mately l.7mm. in diameter, the smaller larvae about
4.0mp. in length, the larger larva shown in part, about
15.0mm. in stundard length.
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Figure 6. Sketch showing gear used during the 1941 survey—
an sssembly combining a l1l.0-meter and a 0.5-meter
net together for towing side by side. B, common
bridle, L, 1.0-meter net, S, O.5-meter net.



