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ABSTRACT

Methods and results of a study of zooplankton are described. Sampling was
conducted on eight cruises by vessels of the Bureau of Commercial Fisheries

Biological Laboratory, Honolulu, and on nine cruises by the motor vessel Makua
of the Hawaii Division of Fish and Game. Sampling included oblique hauls

with a single open net at to 60 m. and to 200 m.. and three nets towed simul-

taneously at three levels: an open net at to 60 m. and closing nets at 70 to 130

and at 140 to 200 m. (estimated depths).

The catches from the three-net hauls revealed a greater abundance of zoo-

plankton in the uppermost layer than in deeper water regardless of the time of

sampling. Differences existed between windward and leeward areas of the island

of Oahu at certain times, but one area did not have consistently greater volumes
of zooplankton than the other area throughout the seasons. The significance of

seasonal differences was masked by the possibility of annual fluctuations.

Composition of plankton varied by depth, season, and area. Relative abun-

dance was comparatively stable with depth and season. Decapod crustaceans

were consistently more abundant in the windward than in the leeward area.

Halosphaera viridis , a planktonic alga, was sometimes very numerous. Various
groups of zooplankton exhibited conspicuous diel movement.

INTRODUCTION

Results of studies of Hawaiian zooplankton

collected in 1950-52 and in 1953-54 have been

reported by King and Hida (1954, 1957). This

paper presents results from sampling in 1955-

56. Spatial and temporal variations in the dis-

tribution and abundance of zooplankton are em-
phasized, but unusual occurrences of phyto-
plankton are also discussed.

MATERIALS AND METHODS

Table 1 lists the ships, cruises, and dates on

which samples of zooplankton were collected.

Detailed data for each cruise are presented in

tables in the appendix.

Gear

Two types of sampling gear were used in the

present study: The three-net series described

by King, Austin, and Doty (1957) and the single

open net (of the same construction as the upper

net in the three-net series) described by King
and Demond (1953). The middle and lower nets

of the three-net series had opening and closing

devices. All nets had a mouth diameter of 1 m.
and were equipped with calibrated flowmeters.

The hauls lasted about one-half hour. The nets

were towed at a ship speed of about 2 knots.

Late in 1956, the silk grit gauze in the main

body of the nets (30XXX) and in the rear section

and cod end (56XXX) was replaced with nylon.

Widths of apertures in the silk and nylon were

nearly the same: 0.65 and 0.31 mm. for silk
1 /

and 0.656 and 0.308 mm. for nylon^^

— E. H. Ahlstrom has informed me that the two

nets have different apertures while being towed
and also have different straining properties.
Unfortunately, records of the type of gauze in

the nets, by station and date, are not available.



Table 1.--A list of the ships, cruises, and dates on which samples of zooplankton were collected

Sampling series Ship Cruise Date

Comprehens ive

Do
Do
Do
Do

Monitor
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Inshore -offshore
Do

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Charles H. Gilbert
Hush



the organisms smaller than 2 cm., either

the entire sample (if the volume was less

than 10 cc.) or a fraction of about 10 cc.

(from larger samples) was distributed

evenly in a counting cell. The cell was a

plastic dish 15 by 20 by 1.5 cm., the bot-

tom of which was ruled into 300 squares,

each with an area of 1 cm. 2.

2. The organisms in 10 randomly selected

squares were then identified and counted

under a dissecting microscope. Identifi-

cation was only to major taxonomic groups,

as shown in table 11.

3. The estimated number of a particular

group of organisms was determined by

multiplying the count by 30, if the entire

sample had been placed in the plastic dish.

If the sample had been fractioned, the

count was multiplied by 30 and multiplied

again by the reciprocal of the fraction.

Adjustment for Diel Variation

The method of King and Hida (1954) for ad-

justing volumes of zooplankton for variation

with time of collection is based on the similar-

ity between diel variation in the volumes and

the curve of the sine function. Midnight was set

at 90°, and sine-time values were obtained for

the various hours of the day. Then adjusted

volumes were computed by regression analysis.

After adjustment the night/day ratios were much
closer to unity; much of the variation caused by

differences in time of sampling clearly had been

removed (table 2).

Volumes of samples from the middle and

lower nets of the comprehensive series were

not adjusted because the regression coefficients

Table 2 . --Comparison of night/day ratios of

unadjusted and adjusted volumes of zoo-
plankton

Samples
Night/day ratios

Sample
volume

Adjusted
volume

Comprehensive series
CHG-24

Surface to top of 1.26 0.89
thermocline

Surface to 200 m. 1.64 1,

HMS-32 (upper nets) 1.42 1.

HMS-34 (upper nets) 2.52 0,

HMS-35 (upper nets) 2.05 1.06

HMS-36 (upper nets) 1.87 1.01

Monitor series 2.18 0.96
Inshore-offshore series 3.11 1.25

07

03

84

did not yield significant values when subjected

to a "t" test (Snedecor, 1956). All volumes of

samples from the upper nets yielded highly sig-

nificant values when subjected to the same test.

(See table 3 for average depths sampled by the

three nets.) All volumes of samples from the

monitor series were pooled in making the ad-

justment, because the numbers of samples from

the individual cruises were insufficient for sep-

arate treatment. All data for the inshore-

offshore series also were combined. Data for

the comprehensive series were adjusted sep-

arately for each cruise. All later references to

"adjusted" and "unadjusted" samples concern

this time adjustment.

Table 3. --Average corrected sampling depths
of the nets used in three-net hauls

Net and depth limit

Average corrected
sampling depth

Upper net
Upper limit
Lower limit

Middle net

Upper limit
Lower limit

Lower net

Upper limit

Lower limit

49

56

118

126

233

Determinations and Corrections for Depth

The spacing of nets on the towing cable for

three-net hauls was based on the assumption

that the cable was straight during the haul. This

assumption was proved wrong by a depth gage

(Miller, Moore, and Kvammen, 1953) used on

HMS-31^' and a subsequent test cruise. Cor-
rection factors were calculated, therefore, from

data obtained from the pressure gage.

Approximate sampling depths were first com-
puted by multiplying the cosine of the cable

angle by the amount of cable that had been let

out. The values obtained were multiplied by the

appropriate correction factors to yield the cor-

rected depths.—
— Cruises are identified by initials of the

ship and the cruise numbers. Examples are: CHG-

24 for Charles H. Gilbert cruise 24, JRM-30 for

John R. Manning cruise 30, HMS-32 for Hugh M.

Smith cruise 32

.



Variations from the calculated depths for the

single-net hauls were considered to be minor;

therefore, corrections were not applied. Depths

given in the tables in the appendix for the single-

net hauls are to the nearest 5 m.

COMPREHENSIVE SERIES

The comprehensive series was an investiga-

tion of vertical, horizontal, and seasonal fluc-

tuations in abundance of zooplankton throughout

the waters adjacent to Oahu.

Forty-eight stations were established initially

(fig. 1), but their spacing proved to be unsatis-

factory during CHG-24, the first cruise. For

subsequent cruises, the stations were reduced

from 48 to 45 and were spaced more evenly

(fig. 2). The stations were visited every 3

months to obtain a measure of seasonal varia-

tion. At each station, three nets were towed

simultaneously at three levels, an open net at

to 60 m., and closing nets at 70 to 130 m. and at

140 to 200 m. to determine vertical differences.

This procedure in' which three nets were used

was followed exactly on HMS-32, 34, and 35,

but not on the other two cruises of the compre-
hensive series. On CHG-24 (before the closing

nets were available), all hauls were made with

single open nets; alternate tows were made be-

tween the surface and the top of the thermocline

(at odd-numbered stations), and between the

surface and 200 m. (at even-numbered stations).

On HMS-36, owing to the loss of equipment at

the first sampling station, only two nets were

used: an open net at to 60 m. and a closing

net at 70 to 130 m. (here considered the middle

net of HMS-36).



Table 4. --Average volumes of zooplainkton from three-net hauls on HMS-32, 34, and 35, and

from two-net hauls on HMS-36

Net and



Although their areal coverage of Hawaiian
waters was much greater than that reported
here, King and Hida (1954, 1957) found no dif-

ferences in abundance of zooplankton between
windward and leeward areas.

Variations in density of zooplankton around
Oahu are illustrated in figures 3, 4, 5, 6. and 7

for CHG-24 and the Smith cruises. An average
and a standard deviation were computed from
the adjusted volumes for the series of shallow-



rn < 5ecc/i,oooM'

I I 5 8-24.6 CC./l,000 M?

H] > 24.6CC./I,000M'

^-

Figure 5. --Density of zooplankton around Oahu,

May 7-11, 1956 (HMS-34, upper net).

r~| < I lOCC/ipOOM?

[~~|
I I 0-208 CC,/l,OOOM'

j~2] > 20 8 CC./ipOO M'

vv. r^C

Figure 7. --Density of zooplankton around Oahu,

November 7-10, 1956 (HMS-36, upper net).

l^-M < 12.1 CC./1,000M?

123 12.1-28.5 CC./l,OOOM?

^1 > 28 5CC./I.000M?

'a

Figure 6. --Density of zooplankton around Oahu,

August 1-6, 1956 (HMS-35, upper net).

est hauls of each cruise. Areas with densities

greater than the average plus one standard de-

viation were designated as "rich" and those

with densities less than the average minus one

standard deviation as ''poor." No particular

area was consistently "rich" or "poor."

Seasonal Distribution

The Smith cruises were scheduled at 3-month

intervals. Seasonal variations in abundance ot

zooplankton were indicated by the variation in

catches in the upper net during the different

cruises (table 7).

The average volumes of zooplankton for the

upper stratum, both unadjusted (table 4) and ad-

justed (table 8). show that abundance of zoo-

plankton was greater in the winter (HMS-32)

and summer (HMS-35) than in the spring (HMS-
34) and fall (HMS-36). In contrast. King and

Table 8. --Analysis of variance of adjusted volumes of zooplankton (cc. per 1,000 m.-') in

different seasons for the upper net of the Smith cruises [n = number of samples;

X = average volume; s = standard deviation; F = statistic for testing hypothesis;

P = probability]

Item

n
X

s

Cruise and month (1956)

HMS-32
Feb.

HMS-34
May

HMS-35
Aug.

43

23.3
6.8

45

15.2

9.4

45

20.3
8.2

HMS-36
Nov.

44
15.9
4.9

Treatment of data

Source of

variation
Degrees of
freedom

Sum of
squares

Mean
square

Total
Season means
Individuals

176

3

173

11,715.60
1,923.66
9,791.94

641.22
56.60

11.3 <0.01



Hida (1954) found a greater abundance during

May (unadjusted average = 15.9 cc./l,000 m."^)

than in August (unadjusted average = 12.6) for

1950. For 1951 they found a significant differ-

ence between July (adjusted average = 25.6 and

October-November (adjusted average = 20.3).

The seasonal variations in the middle stratum

(table 4) do not follow those of the upper layer.

Discrepant results such as these make uncertain

the significance of data on seasonal fluctuations,

particularly since annual variations may mask
seasonal variations.

Variations in Composition

Plankton counts were made on all samples
in the comprehensive series to detect gross

changes in composition. Identification was only

to general categories (table 9); further identifi-

cation was considered impractical. A few cate-

gories represented in the collections are not

listed in the tables because they composed such

small percentages of the total count. Colonial

forms and fragile organisms such as radiolar-

ians, siphonophores, and polychaetous annelids

Table 9. --Percentage composition and average number of organisms per 1,000 m.^ of water
strained by the upper net on the Smith cruises and by the net towed between the surface
and the top of the thermocline on CHG-24

Item

Cruise

CHG-24 HMS-32 HMS-34 HMS-35 HMS-36

Cruise period
Number of samples
Number of day hauls
Number of night

hauls
Number of twilight

hauls

Avg. sample vol.
(cc./l,000 m.3)

Avg. adjusted vol.

(cc./l,000 m.3)

Nov

.

1955



are easily fragmented during sampling and

handling in the laboratory. Each fragment was
counted as an individual (following Welch, 1948:

p. 287).

Although most phytoplankton passed through

the mesh of the net. one alga. Halosphaera

viridis Schmitz, was so common that it is in-

cluded in all the counts.

The averages of the number of organisms

per 1.000 m.'' of water and the averages of the

percentage composition of the plankton are tab-

ulated for the CHG-24 and Smith cruises in

tables 9. 10, and 11. By number, copepods

makeup about half of the catch. King and Deniond

(1953) and Hida and King (1955) also found that

copepods were the most numerous zooplankters

in central Pacific areas.

Numerically as well as in percentage of total

volume of the catch, the upper net in the three-

net series nearly always produced the most zoo-

plankton and the lower net the least. This sit-

uation is clearly demonstrated if the data are

rearranged by rank (table 12). Ostracods were
the only organisms that were consistently more
abundant in the middle stratum. Siphonophores.

decapod crustaceans, pteropods, gastropod lar-

vae, pelecypods, appendicularians, and fish eggs

were uniformly most plentiful in the upper stra-

tum and least abundant in the lower stratum.

Decapod crustaceans were consistently more
abundant in the windward than in the leeward

area in samples from the upper net (table 13).

Several other taxa--the euphasiids, amphipods,
and appendicularians-- were also more abundant

in the windward area, but the difference in num-
bers between the two areas was not as great.

In the middle net. amphipods were uniformly

more abundant on the windward side and hetero-

pods were more abundant on the leeward side

(table 14). In the lower net foraminifers and

Table 10. --Percentage composition and average number of organisms per 1,000 m.^ of water
strained by the middle net on the Smith cruises

Item
Cruise

HMS-32 HMS-34 HMS-35 HMS-36

Cruise period (1956) Feb.

Number of samples 37
Number of day hauls 16

Number of night hauls 17

Number of twilight 4
hauls

Avg. sample vol. 15.8
(cc./l,000 m.3)

May
28
17

7

4

19.5

Aug.

44
24

15

5

16.1

Nov.

29

15

11

3

9.1

Organism Number per

1,000 m.3

Per-
cent-
age

Number per
1,000 m.3

Per-
cent-

age
Number per

1,000 m.3

Per-
cent-

age
Number per
1,000 m.3

Per-
cent-
age

Foraminifera



Table 11. --Percentage composition and average number of organisms per 1,000 m. of water
strained by the lower net on the Smith cruises

Item
Cruise

HMS-32 HMS-34 HMS-35

Cruise period (1956)

Number of samples
Number of day hauls
Number of night hauls
Number of twilight hauls
Avg. sample vol. (cc./ 1,000 m.-')

Feb
23

13

9

1

5

May
31
18

9

4

4.9

Aug.

33

20

11

2

6.2



Table 13 . --Comparison of average number of organisms per 1,000 m.^ of water strained by
the upper net in windward and leeward areas (number of samples shown in parentheses)

Organism



pteropods were consistently more abundant on

the leeward side, and the siphonophores and

thaliaceans on the windward side (table 15).

The season of maximum abundance differed

widely among taxa and varied also according to

water stratum (tables 9 and 10). In the upper
layer the seasons of peak abundance for various

taxa were: spring--ostracods and fish eggs;

summer— foraminifers, radiolarians, siphono-

phores, chaetognaths, euphausiids, decapod

crustaceans, pteropods, and fish larvae; and

winter--polychaetes. copepods, amphipods, gas-

tropod larvae, pelecypods, thaliaceans, appen-

dicularians, and Halosphaera . In the middle

layer the seasons of peak abundance were:

spring--chaetognaths, euphausiids, pteropods,

and fish eggs; summer--foraminifers and si-

phonophores; and winter--polychaetes, gastro-

pod larvae, pelecypods, thaliaceans, and Halo-

sphaera . In neither the upper nor the middle

layer was any taxon (except for the poorly rep-

resented stomatopods) most numerous in the

fall.

The greater abundance of some taxa in sum-
mer may have been associated with abundant

food in the form of a bloom of diatoms (dis-

cussed in a later section). Both the diatom and

zooplankton peaks were in the upper layer.

A substantial increase in Halosphaera oc-

curred in the lower stratum during the summer
(HMS-35), apparently as the result of a sea-

sonal shift in population from the upper two

strata (table 11). Whether this shift was relat-

ed to light conditions in the summer or to other

factors is not known. Unfortunately , no samples
were taken from the lower stratum during the

fall (HMS-36).

Total abundance of organisms in the upper

stratum was greater on the windward than the

leeward side on all four cruises (table 13).

This areal difference is attributable to the pre-
dominance of decapod crustaceans on the wind-

ward side, as mentioned above. Differences

between areas were slight in the middle and

lower strata (tables 14 and 15).

Collections during November cruises CHG-24
in 1955 and HMS-36 in 1956 provide extremely
limited data for a comparison of annual differ-

ences in plankton composition. Numbers of

most groups of plankters were similar during
the 2 years (table 9). Notable exceptions were
the radiolarians, ostracods, euphausiids, tha-

liaceans, fish eggs, and Halosphaera , whose
numbers differed greatly in the 2 years.

Table 15. --Comparison of average number of organisms per 1,000 m.^ of water strained by
the lower net in windward and leeward areas (number of samples shown in parentheses)

Organism



Did Variation

Diel variation in catch was marked for the

following groups during HMS-32 and 34: poly-

chaetes, ostracods, euphausiids, amphipods,

pteropods. and fish larvae (figs. 8 and 9).

The major peaks of abundance were during

darkness. Certain organisms, e.g. , polychaetes,

ostracods, amphipods. pteropods, and fish lar-

vae, displayed two major peaks, one before and

one after midnight. These peaks probably rep-

resent movements of the organisms toward the

surface during twilight and temporary with-

drawal near midnight. Most of the densities

were lowest at about noon. Although the greater

portion of these variations may be attributable

to vertical migrations by zooplankters, varia-

tions due to increased dodging of the net during

daylight cannot be discounted. If dodging were
the main factor, however, one would expect pla-

teaus in the volume of catch during the day and

night and a sharp change during twilight, instead

of the definite peaks and depressions that ap-

parently are not directly related to the amount
of available light. The many factors influencing

diel migrations of zooplankters were reviewed

by Kikuchi (1930) and Gushing (1951).

Diel movement was not clearly shown by the

copepods as a whole, but the calanoid groups,

considered separately, showed such movement
(fig. 10).

During the processing of the samples from
HMS-34, the prevalent genera of calanoid cope-
pods were counted. The genera that showed the

greatest diel variation were Pleuromamma ,

Neocalanus . Candacia , Undinula , and Euchaeta
(figs. 11 and 12). Peaks during twilight and a

decline near midnight were evident. Haloptilus

preferred deeper waters regardless of the time
(fig. 12).
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Figure 11. --Average number of Pleuromamma , Neocalanus , and Candac la per 1,000 m. of water
strained by the three nets on HMS-34.

OBLIQUE HAULS AT TO 200 M.

During HMS-34, hydrographic stations at

which zooplanliton was collected were occupied

on April 27 to May 7 and June 20-28, 1956 (fig.

17). At each station, a l/2-hour oblique haul

was made at to 200 m. with an open 1-m. net.

Collections were compared with those from
tows made at the same depths on CHG-24 (fig.

1) in November 1955.

The data for this series are presented in

tables 15, 16, and 17 in the appendix. The av-

erage adjusted volume (cc. per 1,000 m."^) was
14.0 for the April-May stations and 15.4 for the

June stations of HMS-34; for the hauls at to

200 m. during CHG-24 in November 1955. it

was 12.4. The data from HMS-34 and CHG-24
are for different years and localities and there-
fore are not strictly comparable. As compared

with the averages from similar tows for pre-
vious years (King and Hida, 1957; their fig. 7).

the averages for 1955 and 1956 were among the

lowest recorded for this type of tow (fig. 18).

SUMMARY

1. This report presents the results of a study

of the abundance and distribution of zooplankton

in Hawaiian waters in 1955-56. Collections

were obtained on eight cruises by vessels of

the Bureau of Commercial Fisheries and nine

cruises by the vessel Makua of the Hawaii Divi-

sion of Fish and Game.
2. Two types of sampling gear were used:

three nets towed simultaneously at to 60 m.,

70 to 130 m., and 140 to 200 m. (the middle and

lower nets had opening and closing devices),

and a single net (of the same type as the upper

16
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net in the three-net series). All nets ha(J a

mouth (Jiameter ot 1 m.

3. Sine-time a(Jjustments for variations in

volumes of zooplankton due to (Jiel variation

were made whenever possible. Corrections

were applied to the sampling depths in the three-



12. Of the calanoid Copepoda the abundance

of the following genera exhibited the most
marked diel variation: Pleuromamma . Neoca-
lanus , Candacia , Undinula , and Euchaeta . The
genus Haloptilus was absent from the upper

layer of water.

13. An unusual bloom of a diatom. Rhizoso-

lenia sp., was encountered August 1-6, 1956.

14. Average volumes from monthly samples
of zooplankton from three stations on the wind-

ward side of Oahu and from three stations on

the leeward side did not differ significantly.

The data yielded indications of seasonal peaks

in January, April, and September.

15. The average volumes of zooplankton at

an inshore station 5 miles (8 kilometers) from

shore and an offshore station 25 miles (40 kil-

ometers) from shore did not differ.

16. The volumes of zooplankton from oblique

hauls to a depth of 200 m. in 1955-56 were
among the lowest recorded for this type of haul

during 1951-56.
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APPENDIX TABLES

Appendix table 1. --Volumes of zooplankton collected at the odd-numbered stations on CHG-24,
November 1955. All hauls were oblique tows with open nets between the surface and the
indicated depths

Station

Pos it ion

N. Lat. W. Long.
Date

Time!''

Start

Hour

End

Hour

Water
strained

m.3

Depth

Zooplankton volume

Sample
vo lume

cc./l,000 m.3

Sample
vo lume

cc./l,000 m.3

1



Appendix table 2. --Volumes of zooplankton collected by the upper net on HMS-32, February
1956. All hauls were oblique tows with open nets down to the indicated depths



Appendix table 3. --Volumes of zooplankton collected by the upper net on HMS-34, May 1956.

All hauls were oblique tows with open nets down to the indicated depths



Appendix table 4. --Volumes of zcoplankton collected by the upper net on HMS-35, August 1956.

All hauls were oblique tows with open nets down to the indicated depths



Appendix table 5. --Volumes of zooplankton collected by the upper net on HMS-36, November
1956. All hauls were oblique tows with open nets down to the indicated depths



Appendix table 6. --Volumes of zooplankton collected by the middle net on HMS-32, February
1956. All hauls were oblique tows with closing nets between the indicated depths



Appendix table 7. --Volumes of zooplankton collected by the middle net on HM3-34, May 1956.
All hauls were oblique tows with closing nets between the indicated depths



Appendix table 8. --Volumes of zooplankton collected by the middle net on HM3-35, August

1956. All hauls were oblique tows with closing nets between the indicated depths



Appendix table 9. --Volumes of zooplankton collected by the middle net on HMS-36, November
1956. All hauls were oblique tows with closing nets between the indicated depths

Station

Pos it ion

N. Lat. W. Long.

Date

Time1/

Start

Hour

End

Hour

Water
strained

m.3

Corrected
depth?./

Sample
vo lume

cc./l,000 m.3

3



Appendix table 10 . --Volumes of zooplankton collected by the lower net on HMS-32, February
1956. All hauls were oblique tows with closing nets between the indicated depths



Appendix table 11. --Volumes of zooplankton collected by the lower net on HMS-34, May 1956.
All hauls were oblique tows with closing nets between the indicated depths



Appendix table 12. --Volumes of zooplankton collected by the lower net on HMS-35, August

1956. All hauls were oblique tows with closing nets between the indicated depths

Station

Pos it ion

N. Lat. W. Long

Date

Timei'1/

Start

Hour

End

Hour

Water
strained

m.3

Corrected
depthi'

Sample
volume

cc./l,000 m.3

2



Appendix table 13. --Volumes of zooplankton collected on various cruises for the monitor
series for 1956. All hauls were oblique tows with open nets down to the indicated depths

Ship Cruise Station

Pos ition

N. Lat W. Long. Date

T imel/

Start

Hour

End

Hour

Water
strained

u, 3

Depth

m.

Zooplankton volume

Sample
volume

cc./l,000 m.3

Adjusted
vo lume

cc./l,000 m.-'

JRM



Appendix table 13. --Volumes of zooplankton collected on various cruises for the monitor series

for 1956. All hauls were oblique tows with open nets down to the indicated depths --continued



Appendix table 14. --Volumes of

offshore series for 1956.

indicated depths

zooplankton collected on various cruises for the inshore-
All hauls were oblique tows with open nets down to the

Ship Cruise Stat ion

Pos it ion

N. Lat. W. Long.

Date

Timei'1/

Start

Hour

End

Hour

Water
strained

„, 3

Depth
Sample
volume

cc./l,000 m.3

Ad jus ted

volume

cc./l,000 m.3

JRM



Appendix table 15. --Volumes of zooplankton collected at the even-numbered stations on
CHG-24, November 1955. All hauls were oblique tows with open nets down to the indicated
depths

Station

Pes ition

N. Lat. W . Long

.

Date

Tlmei'1/

Start

Hour

End

Hour

Water
s trained

n, 3

Depth

Zooplankton volume

Sample
volume

cc./l,000 m.3

Adjusted
volume

cc./l,000 m.3

2



Appendix table 16. --Volumes of zooplankton collected at the
HMS-34, April-May 1956. All hauls were oblique tows with
indicated depths

the hydrographic stations on
open nets down to the

Stat ion

Position

N. Lat. W . Long

.

Date

Time-!^'1/

Start

Hour

End

Hour

Water
strained

m.3

Depth

Zooplankton volume

Sample
volume

cc./l,000 m.3

Adjusted
volume

cc./l,000 m.3

1
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