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IN AN EVALUATION of variable factors affecting
the apparent geographic range and estimated
abundances of euphausiids, Brinton (1962)
compared euphausiid catching ability of a 1-m
diameter net, made principally of 0.65 mm
mesh, with a 45-cm diameter net made of 0.33
mm mesh. He found that adult and juvenile
euphausiids were taken by the larger net in
numbers as great or greater than were obtained
with the 45-cm net, but that only about half as
many larvae were taken with the coarser meshed
meter net as with the 45-cm net. Collections
with the 45-cm net contained almost as many
species as the collections with the 1-m net, which
filtered a volume of water 5 times as great
(Brinton, 1962) .

On Scripps Tuna Oceanography Research
cruises 64-1 and 64-2 (off southern Baja Cali
fornia) an attempt was made to sample con
secutively to the same depth with a micronekton
net and a 1-m diameter plankton net, in order
to compare euphausiid catches between the two
nets. This paper is an evaluation of the euphau
siid catching ability of the two nets.

The author is indebted to Dr. Edward Brin
ton for his assistance in the identification of the
euphausiids. The constructive advice of Dr .
Maurice Blackburn, Dr. E. W. Fager, Dr. Mil
ner B. Schaefer, and Dr. Paul Smith was grate
fully received.

METHODS

A description and figures of the micronekton
net are found in Blackburn and associates
(1962) ; the net with a 2.3 m2 mouth opening
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Marine Resources and Scripps Institution of Oceanog
raphy, University of California. Partial support was
provided by the U. S. Bureau of Commercial Fish
eries under Contract 14-17-0007-306. Manuscript re
ceived June 20, 1966. Contribution from the Scripps
Institution of Oceanography, University of California,
San Diego.

is made of nylon netting of uniform mesh
(apertures measuring about 5.5 mm by 2.5 mm)
throughout and has a detachable cod end of
#56 XXX grit gauze (mesh aperture 0.31
mm) . The micronekton net was towed in
oblique hauls, from an average depth of 131
m to the surface at 5 knots for an average
period of 50 minutes; depth of haul was deter
mined by a bathythermograph attached to the
upper edge of the square mouth opening (1.5
m by 1.5 m) . A flow meter was not used with
the micronekton net, and volume of water fil
tered was estimated from size of mouth opening,
ship speed, duration of tow, and a filtration
coefficient of 0.757 which had been determined
by Blackburn (MS) . Estimated volume of water
filtered per tow with the micronekton net ranged
from 14,000 to 16,000 mS.

The 1-m net (Ahlstrom, 1948) has a mouth
opening of 0.785 m2 and is made of #30 XXX
grit gauze (mesh 0.65 mm) in the forward sec
tion of the net, with #56 XXX grit gauze
(mesh 0.31 mm) in the rear section and cod
end. It was towed in oblique hauls, from an
average depth of 133 m to the surface at 1-2
knots for an average period of 14 minutes.
Maximum depth of haul of the 1-m net was
estimated from the amount of wire out and the
wire angle; a calibrated flow meter placed at the
center of the mouth opening was used to esti
mate volume of water filtered, which ranged
from 385 to 468 mS. On the average, the micro
nekton net filtered 34.4 times as much water as
the meter net at each station.

Euphausiids were picked from the entire col
lection of each tow at 10 stations. "Wet" dis
placement volume of each entire euphausiid
sample was determined according to the method
of Ahlstrom and Thrailkill (1963) . All euphau
siids in these plankton samples were counted,
with the exception of those in cruise 64-2 col
lections at stations 41 and 56; from these two
collections, aliquots of Vz and Vti, respectively,
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were counted. Because the samples taken with
the micronekton net were very large, it was
necessary to use aliquots in all cases; these ali
quots ranged from 2.75% to 50% depending
upon the size of the sample. A Folsom plankton
splitter (McEwen, Johnson, and Folsom, 1954)
was used for fractionating the samples, with the
exception of the micronekton sample at station
41. For this sample the animals in a gallon jar
were kept in suspension by agitation, and a
portion of animals and fluid was poured out;
"wet" displacement volume of the animals was
determined, and subsequently the euphausiids
were measured and counted.

After the actual catch of euphausiids was
estimated, the numbers were standardized for
each size category to numbers per 500 m3 of
water (Table 1). Blackburn (MS) estimates
that the amount of water actually filtered by the
micronekton net at a speed of 5 knots, using the
above mentioned filtration coefficient, is 1000
m3 per 3.69 minutes. In this study micronekton
standardized volumes, or numbers, per 500 m"
were calculated by the following formula:

actual vol. or number
ml or number /500 m3 = X 1.85

number of minutes

Brinton (1962) has denoted as plentiful
species those which occur in concentrations
greater than about 25 specimens per 1000 m3

of water. Of the euphausiid species which
mature at ;;? 9 mm, only one, Ettphattsia eximia,
was plentiful in the 64-1 and 64-2 collections,
and this species was the predominant euphausiid
in the samples. For each collection, in the por
tion of the sample counted, the length of each
E. eximia was measured to the nearest mm, from
the tip of the rostrum to the tip of the telson. In
addition to other station data, the percentage of
each sample which was counted and measured
is noted in Table 1. Excluding station 41, the
remainder of each sample was scanned under
the microscope for rare species.

DISCUSSION AND SUMMARY

Wilcoxon 's signed-rank test (Tate and Clel
land, 1957), a nonparametric statistical method,
was employed to test for differences in euphau
siid catching ability between the two nets. The
data in Table 1 indicate that there is no sig-
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nificant difference between the nets with respect
to estimated volume of total euphausiids per
500 m". However, it is clear that the nets differ
with regard to ability to catch different species
and ontogenetic stages. It is evident that the
micronekton net does not quantitatively sample
larval or juvenile Eupbausia exim ia, and that
those animals which are less than 13 mm long
escape readily through the larger mesh. In the
size range 13-21 mm there appears to be no
significant difference in number of E. eximia
per 500 m", but there may be such a difference
in the 22-28 mm size range; the micronekton
net appears to catch more euphausiids in this
size range than does the 1-m net. This difference
in the 22-28 mm category may be interpreted
as evidence of avoidance of the 1-m net by the
larger euphausiids. However, when all adults
(13-28 mm) are grouped together there is no
significant difference between the nets with re
gard to the estimated density of E. eximia. Evi
dence of avoidance of towed nets by zooplank
ton has been presented by Fleminger and Clutter
(1965) .

In terms of the number of euphausiid species
found at a station, there was no significant dif 
ference between the two nets when adults alone
were considered (Table 1) . When larvae and
juveniles, as well as adults, were used to deter
mine the total number of species present at a
station, there was a significant difference be
tween the catches of the two nets. The 1-m net
caught more euphausiid species than the micro
nekton net, because it retained more larvae and
juveniles than the micronekton net (Table 1)
and also retained more adults of the smaller
species (adult at <9 mm in length, Table 2) .
Table 2 shows a comparison of the two nets
with respect to presence or absence of adults of
different euphausiid species at nine stations. For
the larger species (adult at ;;? 9 mm) the micro
nekton net as a sampling device is as good as
or better than the 1-m net with regard to pres
ence or absence of species (Table 2). Of the
smaller species, with the exception of E. dis
tingttenda (Table 2), presence of adults was
observed more often in the 1-m net than in the
micronekton net. Thus, for qualitative euphau
siid studies, the 1-m net provides almost as
much or more information for one-third of the
ship time.



T ABLE · 1

EUPHAUSIID CATCHING ABIL I TY OF A MICRONEKTON NET CG1PAREO WI TH A ONE-METER NET

CRUI SE POSI TICli DATE NET LOCAL DEPTH MEASURED TOTAL NUolB&R OF SFECI ES ESTIMATED NlM BER OF Euph au s i a FERCENI" OF

AND LAT. N. LONG. W. 19 6 4 TIME OF EUfHAUS IID PRESENT eximia PER 500 M3 SAMPlE

STA. HAUL DIS PLACEMENT AS LARVAE , AS ADULT LARVAE JUVEN ILXS ADULTS COUNTED

(M) VOLtME, ML JUVENILES , 2 _4mnl. 5 -12mm 13 _ 2 l.m..m· 22 _28mm 13 _ 2 Bmm AND

PER 50 0 M3 OR ADULTS MEASURED

6 4_ 1 , 2 3 22 ° 55 ' 11 2° 5 6 ' 12 Jun e Meter 2 23 4-2247 12 9 4 11 7 4 203 32 6 38 100.00
Micro_
nekton 2 2 5 1- 2350 134 2 10 9 0 < 1 11 14 25 25 .00

6 4 - 1, 29 23° 02 ' 11 1° 20 ' 13 Ju ne Meter 2 2 40 -2254 131 <1 8 5 8 20 4 0 4 100 .00
Micro_
nekto n 2257- 2 357 135 4 6 5 0 1 2 6 26 52 25.00

64_2 , 0 3 26 ° 58' 115° 3 1 ' 5 Aug Meter 22 19 -2233 134 6 13 6 47 19 7 4 11 100 .00
Micro _
ne kton 22 40 -2334 145 5 5 5 0 0 10 2 9 39 12 .50

64-2 , 16 25° 3 3 .8 " 1 13
0

45' 8 Aug Meter 2239 - 2 2 53 139 4.5 9 6 3 1 23 2 15 17 100.00
Micro-
nekton 2258- 2352 1 2 S 2 5 5 0 0 6 11 17 50.00

6 4 _2 , 23 2 5 ° 0 1 .7 ' 113° 2 3 .3 ' 9 Au g Met.er 2 133-2 14 7 134 3 .5 9 6 130 1 18 20 3 8 100.00
Micro-
n e kton 2154-2246 140 6 4 4 0 0 10 56 66 12 .50

64-2 , 29 2 4° 2 9 . 4
'

113° 0 2 . 1 ' 11 Aug Met er 0053-010 8 131 3 8 4 15 2 6 30 8 38 10 0 . 00
Mi cro_
n ekton 0114- 0 21 0 130 5 4 4 0 0 15 3 3 48 120.50

64_ 2 , 35 23 ° 50. 7' 11 2042 .1' 11 Aug Me t er 2110-2 124 136 3 6 4 0 17 10 13 23 10 0. 00
Micro_
nekton 2 130 - 2 2 2 4 --- 6 5 4 0 <1 37 48 85 12. 50

6 4_ 2 , 4 1 23 0 13 . S!: 11 2 ° 18 ' 13 Aug Me t er 0 0 56 -0110 13 1 39 - - 16 45 19 3 251 444 50 .00
Micro _
n e k t on 0 1 16 - 0212 130 4 7 - - 0 0 3 71 301 672 2 .75

6 4 _2, 5 6 22° 46. 3' 1 10 ° 22 . 4 ' 16 Aug Met.er 0 10 5-0120 134 22.5 6 4 13. 708 290 2 9 3 19 25.00
Mic ro _
nekton 0121-0 21 5 1 2 8 6 4 4 0 1 5 2 31 8 3 12 . 50

6 4 _2 , 58 2 3° 2 5 ' 111°12 . 5' 16- 17 Meter 2309- 23 23 126 2 3 1 6 298 12 0 12 100.00AU9
Mi cro -
n e k t o n 2326 _0018 _0- 3 5 5 0 1 3 6 14 50 25 .00

. Wil c o x o n ' s Sig ned-Rank Te st (Tate and Cl elland, 19 57 ), T= 20. 5 4 6 . 5 0 0 22 3 11

P > .20 p<. 05 P >.20 p < . Ol p< . 0 1 p> .20 p = . OI p > . 2 0
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TABLE 2

COMPARISON OF THE MICRONEKTON NET AND ONE-M ETER NET WITH RES PE CT TO PRESENCE

OR ABSENCE OF ADULTS OF EUPHAUSIID SPECIES AT NINE STATIONS

N UMB ER OF STATIONS WH ERE ADULTS WER E COLLECTED
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SPECIES

Large species (adu lt at ;;:: 9 mm)
Euphaus ia eximia
Eup hausia gibboides
Nematobrachion flexipes
N ematoscelis difficilis
N ematoscelis gracilis
N yctiphanes simp lex

Small species (adult at < 9 mm)
Euphaus ia diomedeae
Euphaus ia dist inguenda
Euphausia mutica
Euphausia recurua
Euphausia tenera
Stylocbeiron affine
Stylocbeiron longicorne
T hysanoessa gregaria

IN METER

N ET ON LY

1
1
1
1
1
6
2

1

IN MICRONEKTON

N ET ONLY

5
4
3
2

3

IN BOTH IN N EITH ER

NE TS NET

9
5 4
3 1
4 1

5
2 5

8
1 4
1 7
1 7
1 7
1 2

7
8
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