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Tokyo University of Fisheries, Tokyo2
) 

and 
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Abstract 
Vertical distribution of the zooplankton and micronekton biomass was studied by using the 

ORI-net provided with an opening-closing device in a sea area south of Boso Peninsula during 
the period of 23 to 25 April 1967. Samples obtained were sorted into 24 animal groups as 
follows; radiolarians, medusae, ctenophores, chaetognaths, polychaetes, pteropods, heteropods, 
cephalopods, copepods, ostracods, isopods, mysids, euphausiids, luciferid shrimps, sergestid 
shrimps, macrurans except sergestids and luciferids, crustacean decapod larvae, appendicularians, 
salps, Pyrosoma, fishes, fish eggs and miscellaneous. Each group was weighed in wet condition 
with the exception of 3 groups of medusae, ctenophores and salps. 

The biomass of the total organisms in the layer of 0-1,000 m was 22.94 mg/m3 in the day
time and 13.51 mg/m3 at night, respectively. The biomass in the daytime was about 1.7 times 
as large as that at night. This was resulted from the large catch in quantities of a copepod, 
Calanus sinicus, from the layer of 0-100 m in the daytime. The biomass was abundantly 
found in the shallower layer than in the deeper layer. Namely, 63.7 % of the total biomass in 
the day coliection and 43.5 % in the night collection occurred in the upper 100 m. 

In the daytime, copepods were the most abundant group and occupied 74.9 % of the total 
biomass. The other main constituents were chaetognaths (6.9 %), fishes (5. 7 %), euphausiids 
(3.3 %), macrurans except sergestids and luciferids (3.3 %), fish eggs (1.9 %) and sergestids 
(LO%). At night, copepods were most abundant as in the daytime and occupied 56.7 % of the 
total biomass, and followed by fishes (9.7 %), chaetognaths (7.1 %), macrurans except sergestids 
and luciferids (4.8 %), sergestids (4.8 %), euphausiids (4.6 %) and fish eggs (4.4 %). 

Micronekton organisms were found in the fairly large quantity, especially in deep layers. 
It was emphasized that micronekton organisms must be much accounted of the role which they 
play in the biological production and in the vertical transportation of the substances through 
the food chain and their vertical migration. 

There was considerable difference in biomass between day and night periods in some animal 
groups. The effects of the visual net avoidance and the unevenness in the distribution are 
considered to be a cause of the difference. 

Introduction 

The measurement of the biomass is one of the most fundamental items in biological 

oceanography. Many of such studies have been carried out for the upper layer of 150 or 

200 m by using a small-sized plankton net such as Norpac-net, etc., but in the studies on the 

ecosystem it is needed to extend the research into the whole water column, at least to the 
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mid- and deep-layers. In the mid- and deep-layers it has been known that there are micro

nektonic organisms such as small-sized fishes and pelagic shrimps having considerable values 

m biomass and that they play an important role in the vertical transportation of substances 

as a result of their remarkable di el vertical migration (PEARCY, 1964; PEARCY and LAURS, 

1966; KAWAGUCHI, 1969; FOXTON, 1970a, 1970b, and AIZAWA, 1974). 

Out of the present authors, AIZA WA and MARUMO (1967) investigated on the vertical 

distribution of zooplankton and micronekton biomasses in Sagami Bay, Central Japan by 

similar method used as in the present study, though their collection was not sufficient for 

interpretation. In the present paper the authors give more perfect result on the vertical 

distribution of dominant groups of zooplankton and micronekton in the daytime and at night. 

We would like to thank staff of Plankton Division, Ocean Research Institute of the 

University of Tokyo, Dr. M. OMORI, Miss K. KAMADA and Miss S. NAGASAWA for their 

kind help in our study. 

138°E 140°E 141°E 

Fig. 1. Map showing samp]ing area. 

Material and Methods 

Samplings were made during the period from 23 to 25 April 1967 m a sea area of about 

15 square miles centering around 34°41.5'N, 140°00.0'E south of Boso Peninsula, Central 

Japan, where Sagami Trough, a branch of the Japan Trench, is located at a depth of about 

2,300 m (Figure 1). 

Collections were made with a large conical net, ORI-33 net, which has a mouth diameter 

of 160 cm, the filtering part of 750 cm and the mesh aperture of 0.33 mm. The net was 

provided with an opening-dosing device and was horizontal1y towed for 30 minutes with 
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-wire lengths of 300, 450, 600, 800. and 1,000 m, and for 45 minutes with wire lengths of 

1,500, 2,000 and 3,000 m. With regard to the surface layer the hauls were obliquely made 

by paying out the wire as long as 200 m. Depth of sampling was recorded continuously on 

.a slide glass loaded to a depth-distance recorder attached to the net ring. From the reading 

·of a flow-meter set at the mouth of the net, the water volume filtered was estimated. 

Details of the net and the method of towing, are given in AIZAWA et al. (1965), OMORI 

'(1965), and 0MORI et al. (1965). 

The collection was carried out in the daytime and nighttime, except each one hour 

-before and after the set and rise of the sun. 

The present paper deals with the analysis within the upper 1,000 m, because the collec

tion from the layer deeper than 1,000 m was unsuccessful. Ten towings in the daytime 

.and 11 towings at night were successfully made (Figure 2). 

Day 
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Fig. 2. Sampling depths estimated lrom the depth-distance recorder. 

Samples were sorted into 24 taxonomical groups as follows: radiolarians, medusae, 

-ctenophores, chaetognaths, polychaetes, pteropods, heteropods, cephalopods, copepods ostra

cods, isopods, mysids, euphausiids, luciferid shrimps, sergestid shrimps, other macrurans, 

crustacean decapod larvae, appendicularians, salps, Pyrosoma, fishes, fish eggs and miscel

laneous. Each group was weighed in wet condition with the exception of 3 groups of 

·medusae, ctenophores and salps, which are of heavy watery bodies. 

In order to examine the vertical distribution of each taxonomical group, the vertical 

range between the surface and the depth of 1,000 m was divided into 10 layers of each 100 

m, and then biomass of the above-mentioned groups per unit water volume was calculated. 

Hydrography 

In the present investigation the hydrographic observation was not carried out, but the 
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Data Report of Hydrographic Observations of the Maritime Safety Agency (1970) is available

though it was obtained on 22 May 1967, about a month after the investigation. 

The water temperature was about 19°C at the surface and it was gradually fallen to. 

5.5°C at the depth of 500 m. There was not found any homogeneous layer near the surface. 

The temperature gradient in the layer deeper than 500 m became much smaller than that. 

in the upper layer. The salinity maximum of 34.53 ~ was found at the depth of about. 

50 m and the minimum of 34.28 ~ at about 400-m depth (Figures 3 and 4). 
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Fig. 3. 1 emperature and salinity profiles in 
34°40'N, 139°50'£ on 22 May 1967. 
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Fig. 4. T-S diagram in 34°40'N, 139°50'£ 
on 22 May 1967. 

50 m, 

There are three vertical systems of watermass in this area (UDA, 1937). The water 

above about 300-m depth is under the influence of the Kuroshio water which flows from 

west to east in the south of the sampling area. The intermediate water, which indicates. 

4.5°C in temperature and 34.3 ~ in salinity at about 600-m depth, exists in the layer be-

tween 300 m and 1,000 m. Uda's opinion is that this water is originated from the Oyashio. 

This is also suggested by the fact that the typical Oyashio plankton species such as Calanus· 

cristatus, C. plumchrus (OMORI and TANAKA, 1967, and OMORI, 1967) and Sagitta. elegans 

(MARUMO, 1966) are collected from this intermediate water, though there is an argument on 

this point (SEKIGUCHI, 1976). The watermass which is originated from the Pacific deep· 

water appears below 1,000-m depth. 

Result 

Total biomass: The biomass of the total organisms in the layer of 0-1 ,000 m was: 

22.94 mg/m3 in the daytime and 13.51 mg/m3 at night, respectively. The biomass in the: 
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-daytime was about 1.7 times as large as that at night. Such a large biomass in the daytime 

was mainly resulted from the catch in quantities of a copepod, Calanus sinicus, from the 

layer of 0-100 m. In the layers deeper than 100 m, the difference in biomass between day 

and night became much smaller than in the upper 100-m layer, and the biomass was 9.25 

mg/m3 in the former and 8.47 mg/m3 in the latter. 

In the daytime, the total biomass in the upper 100-m layer was large, 63. 7 % of the total 

·biomass in the whole water column of the layer of 0-1,000 m. In the 100-200-m layer it 

·decreased suddenly to only 8.4 %, and in the layers deeper than 200 m the change in the 

total biomass became smaller with the depth. There was found the maximum layer in the 

,600-700 m, mainly composed of micronektonic organisms, fishes such as Gonostoma and 

Cyclotlzone, and macrurans such as Acanthephyra and Gennadas. 

At night, the total biomass in the upper 100-m layer occupied 43.5 % of the total 

biomass in the whole water column of the layer of 0-1,000 m, and this was resulted from 

the catch of C. sinicus as well as in the day collection. In the layers deeper than 100 m 

the total biomass progressively became less with the depth, any noticeable maximum or 

·minimum layer did not occur in the mid-layer. 

Chaetognaths: This group was ranked as the third place next to cope pods and fishes in 

.abundance. The biomass was 1.58 mg/m3 in the daytime and 0.96 mg/m3 at night and cor

responds to 6.9 % and 7.1 % of the total biomass, respectively. Chaetognaths were mainly 

constituted of Sagitta nagae, S. enfiata, S. lyra and S. decipiens. 

Polychaetes: The biomass was 0.10 mg/m3 in the daytime and 0.04 mg/m3 at night and 

·corresponds to 0.4 % and 0.3 % of the total biomass, respectively. It was fairly evenly 

found in the layers investigated. 

Pteropods: The biomass was 0.03 mg/m3 in the average of day and night collections, 

.and corresponds to 0.2 % of the total biomass. They were mainly collected from the upper 

500-m layer. 

Copepods: This was the most abundant group in the present study. Its average biomass 

in the 0-1,000-m layer was 17.17 mg/rn3 in the daytime and 7.66 mg/m3 at night, and it 

·occupied 74.9 % and 56.7 % of the total biomass, respectively. Such large values were 

·chiefly due to the big catch of C. sin~·cus from the 0-100-m layer. Some species perform a 

-diurnal migration, but there was not found any difference in abundance between day and 

night, since C. sinicus with a large quantity of the copepod biomass does not perform the 

noticeable migration. 

Ostracods: The average biomass was only 0.07 mg/m3 in the daytime and 0.08 mg/m3 

:at night in the 0-1,000-m layer, and corresponds to 0.3 % and 0.6 % of the total biomass, 

respectively. The change of biomass in the 100-200-m layer between day and night periods 

:seem to be resulted from the diel vertical migration. Constituents of the group are not yet 

made clear. 

Mysids: The average biomass in the 0-1,000-m layer was only 0.07 mg/m3 in the day~ 

time and 0.06 mg/m3 at night, and corresponds to 0.3 % and 0.5 % of the total biomass, 
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respectively. The biomass was mostly occupied by the species belonging to Eucopia and! 

Boreomysis which are bathypelagic forms inhabiting below the 500-m depth. 

Amphipods: The biomass was 0.18 mg/m3 in the daytime and 0.15 rng/m3 at night, and: 

corresponds to 0.8 % of the total biomass both in day and night periods. In the daytime· 

and night alike, about 75 % of amphipods in the biomass were obtained from the 100-400-m 

layer. Between day and night periods, however, there were some differences in the vertical_ 

distribution of amphipod biomass. Namely, in the 100-200-m layer, the biomass increased 
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Fig. 5. Day (blank) and night (shaded) vertical distributions of dominant 
groups of zooplankton and micronekton biomass, shown as grams per 
1,000 m3 of sea water in wet weight. 

from 20 % in the daytime to 28 % at night, while m the 300-400-m layer it decreased' 

from 15 % in the daytime to 6 % at night. These compensative increase and decrease· 

suggest an existence of diurnal vertical migration. Amphipods were chiefly composed of the 

species belonging to the genera Primno, Phrosina, Phronima and V ibilia. 

Euphausiids: The biomass was 0.75 mg/m3 .in the daytime and 0.62 mg/m3 at night, and 
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corresponds to 4.3 % and 4.6 % of the total biomass, respectively. Euphausiids were found 

in dominance from the 200-500-m layer in the daytime and from the 0-200-m layer at 

night. This diel change is apparently due to the diel vertical migration of the animals. 

Sergestid shrimps: There was a remarkable difference between day and night collec

tions. The biomass was 0.22 mg/m3 in the daytime and 0.64 mg/m3 at night, and corre

sponds to 1.0 % and 4.8 % of the total biomass, respectively. It is due to a remarkable diel 

vertical migration that the increase in biomass were found in the 0-200-m layer at night 
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Fig. 6. Day (blank) and night (shaded) vertical distributions of dominant 
groups of zooplankton and rnicronekton biomass, shown as a percentage 
of the total wet weight for each group. 

and in the 500-700-m layer in the daytime. This group was composed of Sergestes prehen

silus and S. japonicus. 

Macrurans (excepting sergestid and luciferid shrimps): The biomass was 0.68 mg/m3 

m the daytime and 0.65 mg/rn3 at night, and corresponds to 3.0 % and 4.5 % of the total 

biomass, respectively. The major' part of this biomass was occupied by micronektonic 

7 -
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TABLE 1. WET WEIGHT AND THEIR PERCENT AGES OF PLANKTON AND MICRONEKTON 

COLLECTED AT 35°N, 140°£ IN APRIL 1967 

Total organisms Radiolarians Chaetognaths Polychaetes Pteropods Heteropods 

Depth(m) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m3 (%) 

0- 100 146.14 (100.0) (-) 3.71 ( 2.5) 0.01 (0.0) 0.02 (0.0) 0.00 (0.0) 
100- 200 19.21 (100.0) (-) 4. 11 (21. 4) 0.03 (0.2) 0.02 (0.1) 0.00 (0.0) 

i:: 200- 300 11. 12 (100. 0) (-) 3.26 (29.3) 0.02 (0.2) 0.05 (0.5) 0.00 (0.0) 
-~ 300- 400 8. 56 (loo. o) (-) 1. 34 (15. 7) 0.02 (0.2) 0.16 (1. 9) (-) u 
~ 400- 500 9.25 (100.0) 0.00 (0.0) 1. 29 (14. 0) 0.03 (0.3) 0.18 (2.0) (-) 
0 

500- 600 9.62 (100.0) 0.01 (0.1) 0.44 ( 4.6) 0.34 (3.5) 0.01 (0.1) (-) (.) 

>. 600- 700 10. 08 (100. 0) 0. 01 (0. l) 0.45 ( 4.4) 0.43 (4.3) 0.01 (0.1) (-) ell 

Cl 700- 800 5.61 (100.0) 0.01 (0.2) 0.40 ( 7.1) 0.03 (0.5) 0.00 (0.0) (-) 
800- 900 4. 88 (100. O) - (-) 0.40 ( 8.2) 0.03 (0.6) 0.00 (0.0) (-) 
900-1000 4.88 (100.0) - (-) 0.40 ( 8.2) 0.03 (0.6) 0.00 (0.0) (-) 
Mean 22.94 (100.0) 0.00 (0.0) 1. 58 ( 6. 9) 0.10 (0.4) 0.05 (0.2) 0.00 (0.0) 

0- 100 58. 83 (100. 0) - (-) 1. 53 ( 2. 6) 0.00 (0.0) 0.00 (0.0) (-) 
100- 200 19. 85 (100. 0) - (-) 1. 64 c 8. 3) 0.04 (0.2) 0.01 (0.1) (-) 

i:: 200- 300 8. 85 (100. 0) 0.00 (0.0) 1. 69 (19. 1) 0.04 (0.5) 0.02 (0.2) (-) .g 
300- 400 8. 83 (100. 0) 0.00 (0.0) 1. 66 (18. 8) 0.05 (0.6) 0·04 (0.4) (-) (.) 

~ 400- 500 8. 52 (100. 0) 0.00 (0.0) 1.22 (14.3) 0.05 (0.6) 0.04 (0.5) (-) 0 
(.) 500- 600 7.57 (100.0) 0.01 (0.1) 0.16 ( 2.1) 0.04 (0.5) 0. 01 (0.1) (-) 
~ 600- 700 5. 63 (100. 0) 0.02 (0.4) 0.40 ( 7.1) 0.06 (1.1) 0.00 (0.0) (-) bO z 700- 800 5. 67 (100. O) 0.02 (0.3) 0.42 ( 7.4) 0.05 (0.9) 0.01 (0.2) (-) 

800- 900 5. 67 (100. 0) 0.02 (0.3) 0.42 ( 7.4) 0.05 (0.9) 0.01 (0.2) (-) 
900-1000 5. 67 (100. 0) 0.02 (0.3) 0.42 ( 7.4) 0.05 (0.9) 0.01 (0.2) (-) 

Mean 13.51 (100.0) 0. 01 (0. 1) 0.96 ( 7.1) 0.04 (0.3)- 0.02 (0.1) (-) 

Cephalopods Copepods Ostracods Isopods Mysids Am phi pods 

Depth(m) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m3 (%) mg/m·1 (%) 

0- 100 (-) 135.96 (93.0) 0.00 (0.0) (-) (-) 0. 06 (0.1) 
100- 200 (-) 13.19 (68.6) 0.04 (0.2) (-) (-) 0. 36 (1. 9) 

i:: 200- 300 0.01 (0.1) 4.77 (42.9) 0. 12 (1.1) (-) (-) 0.74 (6.6) 
-~ 300- 400 0.07 (0.8) 4.17 (48.7) 0.18 (2.1) (-) (-) 0.28 (3.3) u 

(0.9) 3.91 (42.3) 0.16 (1. 7) 0.01 (0.1) 0.04 (0.4) 0.18 (2.0) ~ 400- 500 0.08 
0 500- 600 (-) 2.50 (26.0) 0.06 (0.6) 0.02 (0.2) 0.15 (1. 6) 0.06 (0.6) u 

>. 600- 700 (-) 2.66 (26.4) 0.06 (0.6) 0.02 (0.2) 0.15 (1. 5) 0.07 (0.7) ell 

Cl 700- 800 (-) 1. 58 (28. 2) 0.03 (0.5) 0.02 (0.4) 0.14 (2.5) 0.03 (0.5) 
800- 900 (-) 1.48 (30.3) 0.03 (0.6) 0.01 (0.2) 0.13 (2.7) 0.03 (0.6) 
900-1000 (-) 1. 48 (30. 3) 0.03 (0.6) 0.01 (0.2) 0.13 (2.7) 0.03 (0.6) 

Mean 0.02 (0.1) 17.17 (74.9) 0.07 (0.3) 0.01 (0.0) 0.07 (0.3) 0.18 (0.8) 

0- 100 (-) 45.56 (77.4) 0.02 (0.0) - (-) - (-) 0.00 (0.0) 
100- 200 0.02 (0.1) 10.06 (50. 7) 0.16 (0.8) - (-) - (-) 0. 34 (1. 7) 

i:: 200- 300 0.01 (0. 1) 3.04 (34.4) 0.14 (1. 6) 0.00 (0.0) 0.00 (0.0) 0.50 (5.6) 
-~ 
] 300- 400 (-) 3.15 (35.7) 0. 15 (1. 7) 0.00 (0.0) 0.00 (0.0) 0.07 (0.8) 

0 400- 500 (-) 3.74 (43.9) 0.16 (1. 9) 0.00 (0.0) 0.01 (0.1) O.OB (0.9) 
u 500- 600 (-) 3.85 (50.9) 0. 11 (1. 5) 0.01 (0.1) 0.07 (0.9) 0. 08 (1. 1) 
~ 600- 700 (-) 1. 90 (33. 7) 0.03 (0.5) 0.02 (0.4) 0.14 (2.5) 0.03 (0.5) bO 

z 700- 800 (-) 1. 78 (31. 7) 0.02 (0.3) 0.01 (0.2) 0.14 (2.5) 0.04 (0.7) 
800- 900 (-) 1. 78 (31. 7) 0.02 (0.3) 0.01 (0.2) 0.14 (2.5) 0.04 (0.7) 
900-1000 (-) 1. 78 (31. 7) 0.02 (0.3) 0.01 (0.2) 0.14 (2.5) 0.04 (0.7) 

Mean 0.00 (0.0) 7.66 (56.7) 0.08 (0.6) 0.01 (0.1) 0.06 (0.5) 0.12 (0.9) 

-8-
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TABLE 1. (Continued) 

Macrurans Crustacean Appendicu-Euphausiids Luciferid~ Sergestids except luciferids dee a pod 
& sergestids larvae larians 

Depth(m) mg/ma (%) mg/m3 C%) mg/m3 C%) mg/ma (%) mg/ma C%) mg/ma C%) 
0- 100 0.88 c 0.6) 0.06 co.l) - c - ) c - ) 0.00 CO.O) 0.99 C0.7) 

100- 200 0.90 c 4.7) 0.00 CO.O) - c - ) - c - ) 0.00 CO.O) 0.07 C0.4) 
~ 200- 300 1. 67 (15. 0) 0.00 CO.O) 0.01 c 0.1) - c - ) 0.00 CO.O) C-) 

.,g 300- 400 1. 97 C23.0) 0.00 CO.O) 0.08 c 0.9) - c - ) - C-) C-) 
u 
~ 400- 500 1. 73 (18. 7) 0.00 CO.O) 0.26 c 2.8) 0. 29 c 3.1) 0.00 CO.O) (-) 
0 500- 600 0.09 c 1. 0) 0.00 CO.O) 0. 74 ( 7. 7) 1. 62 (16. 8) 0.00 co.o) C-) u 

:>-. 600- 700 0.10 c 1. 0) 0.00 (0.0) 0.75 c 7.4) 1.73 (17.2) 0.00 CO.O) C-) Cd 
Cl 700- 800 0.06 ( 1.1) 0.00 CO.O) 0.22 ( 3.9) 1. 08 (19. 3) 0.00 CO.O) C-) 

800- 900 0.04 ( 0.8) 0.00 CO.O) 0. 06 ( 1. 2) 1. 06 C21. 7) 0.00 CO.O) (-) 

900-1000 0.04 ( 0.8) . 0. 00 co. 0) 0. 06 ( 1. 2) 1. 06 (21. 7) . 0. 00 (0. 0) (-) 

Mean 0.75 ( 3.3) 0.01 co.o) 0. 22 ( 1. 0) 0.68 ( 3.0) 0.00 CO.O) 0. 11 co. 5) 

0- 100 1. 39 ( 2.4) 0.04 (0.1) 1. 54 ( 2. 6) 0.04 ( 0.1) - (-) 0.24 (0.4) 
100- 200 1. 69 ( 8.5) 0.01 co. 1) 2.75 (13.8) 0. 82 c 4.1) - C-) 0.04 C0.2) 

c:: 200- 300 0.76 ( 8.6) 0.00 (0.0) 0.48 ( 5.4) 0. 9:1 (10. 6) 0.00 (0.0) 0.00 CO.O) .,g 
300- 400 1.12 (12. 7) 0.00 (0.0) 0.05 ( 0.6) 0.83 ( 9.4) 0.00 CO.O) 0.00 CO.O) u 

~ 400- 500 0.80 c 9.4) 0.00 CO.O) 0.08 c 0.9) 0. 43 ( 5.1) 0.00 CO.O) - (-) 0 
u :- 500- 600 0.23 c 3.0) 0.00 CO.O) 0.29 c 3.8) 0.35 c 4.6) (-) 0.00 (0.0) 

11 600- 700 0.06 c 1.1) 0.00 (0.0) 0.41 ( 7.3) 0. 76 (13. 5) (-) 0.00 (0.0) b.O 

z 700- 800 0.04 ( 0.7) 0.00 (0.0) 0.28 ( 4.9) 0.78 (13.8) (-) 0.00 (0.0) 
800- 900 0.04 c 0. 7) 0.00 (0.0) 0.28 c 4.9) 0. 78 (13. 8) C-) 0.00 co.o) 
900-1000 0.04 ( 0. 7) 0.00 CO.O) 0.28 c 4.9) 0. 78 (13. 8) C-) 0.00 (0.0) 

Mean 0.62 c 4.6) 0.01 CO.O) 0.64 c 4.8) 0.65 c 4.8) 0.00 CO.O) 0.03 C0.2) 

Pyrosoma Fish eggs Fishes Miscellaneous 

Depth(m) mg/ma C%) mg/ma C%) mg/ma (%) mg/ma C%) 
0- 100 C-) 4.27 C2.9) 0. 18 c 0. 1) 0.00 CO.O) 

100- 200 (-) 0.05 C0.3) 0. 26 c 1. 3) 0.18 C0.9) 
c:: 200- 300 0.00 (0.0) 0.06 (0.5) 0.38 c 3.4) 0.03 C0.3) 
·3 300- 400 0.00 (0.0) 0.00 co.o) 0.28 ( 3.3) 0.01 (0.1) 
u 
~ 400- 500 0.04 C0.4) 0.00 CO.O) 1. 03 (11.1) 0.02 C0.2) 
0 500- 600 0.12 (1. 2) 0. 01 co. l) 3.32 C34.5) 0.13 CL 4) u 

:>-. 600- 700 0.11 Cl. l) 0.01 CO.l) 3.41 C33.8) 0.11 (1.1) Cd 
0 700- 800 0.26 C4.6) 0.00 CO.O) l. 72 (30.7) 0.03 C0.5) 

800- 900 0.30 C6.2) 0.00 CO.O) 1. 30 C2G. 7) 0.01 C0.2) 
900-1000 0.30 (6. 2) 0.00 CO.O) 1. 30 C26. 7) 0.01 C0.2) 

Mean 0.11 (0.5) 0. 44 CL 9) 1. 32 c 5. 7) 0.05 C0.2) 

0- 100 C-) 5.11 C8. 7) 3.34 c 5.7) 0.02 CO.O) 
100- 200 (-) 0.85 (4.3) 1. 24 ( 6. 2) 0.18 (0.9) 

c:: 200- 300 (-) 0.00 (0.0) 1. 22 (13. 8) 0. 01 (0.1) .g 
300- 400 (-) 0.00 CO.O) 1. 70 (19. 2) 0. 01 co. l) u 

~ 400- 500 C-) - (-) 1. 89 C22. 2) 0.02 C0.2) 
0 
u 500- 600 0.11 CL 5) 0.00 CO.O) 2. 20 C29. l) 0.05 co. 7) 

:c; 600- 700 0.21 C3. 7) 0.00 (0.0) 1. 51 (26. 8) 0. 08 (1. 4) 
b.O z 700- 800 0.14 C2.5) 0.01 (0.2) 1. 86 C32. 8) 0. 07 Cl. 2) 

800- 900 0.14 C2.5) 0.01 (0.2) 1. 86 (32. 8) 0. 07 (1. 2) 
900-1000 0.14 C2.5) 0.01 (0.2) 1. 86 (32. 8) 0.07 (1.2) 

Mean 0.07 C0.6) 0.60 C4.4) 1. 87 (13. 8) 0.06 (0.4) 
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macrurans of the genera Acanthephy1·a, Gennadas, Bentheogennema and Hymenodora. There 

was a remarkable diel vertical migration. Namely, macrurans were restrictedly found in 

the layer deeper than 400 m in the daytime, and some of them such as Acanthephyra and 

Gennadas migrate up to the 100-400-m layer at night (AIZA w A, 197 4). 

Appendicularians: The biomass was 0.07 mg/m3 in an average of day and night samples, 

and this corresponds to 0.4 % of the total biomass. Most of them were collected from the 

upper layers, especially from the 0-100-m layer. 

Pyrosoma: The biomass was 0.09 mg/m3 m an average of day and night collections, 

and this corresponds to 0.6 % of the total biomass. 

Fishes: The biomass of :fishes was great next to that of copepods and was 1.32 mg/m3 

in the daytime and 1.87 mg/m3 at night. It occupied 5.7 % in the daytime and 13.8 % at 

night of the total biomass, respectively. Most of them were composed of the micronektonic 

fishes such as Gonostomatidae and Myctophydae. In the upper 500-m layer the fish biomass 

increased from only 16 % of the total fish biomass throughout the whole layer in the day

time to about 50 % at night, while in the 500-700-m layer it decreased from about 50 % 
in the daytime to about 20 % at night. This is apparently due to the diel vertical mi

gration of the animals. 

Fish eggs: The biomass was 0.44 mg/m3 in the daytime and 0.60 mg/m3 at night, and 

corresponds to 1.9 % and 4.4 % of the total biomass, respectively. Most of fish eggs were 

epipelagic, and the biomass was abundant next to that of copepods in the upper 100-m layer 

both in the daytime and at night. 

Miscellaneous: There were several constituents less than 0.1 % of the total biomass as 

follows: radiolarians, heteroi:ccs, cephalopods, isoi:ods, luciferid shrimps and crustacean 

decapod larvae. Cephaloi:cds ""ere princii:ally collected frcm the 100-500-m layer, luciferid 

shrimps from the uprer lCO-m layer, and imped and radiolarians from the layers deeper 

than 500 m, respectively. 

Discussion 

The micronekton is defined at this moment as animal groups such as euphausiids, my

sids, macrurans including sergestid shrimps and fishes, and the plankton is defined as groups 

constituted from radiolarians, chaetognaths, polychaetes, pteropods, heteropods, cephalopods, 

copepods, ostracods, isopods, luciferid shrimps, crustacean decapod larvae, appendicularians, 

Pyrosoma and fish eggs. In the daytime, the micronektonic biomass increases gradually from 

the surface layer to the 600-700-m layer and becomes larger than the plankton biomass m 

the layers deeper than 500 m. At night, about 40 % of the total biomass are occupied by 

the micronektonic animals at the mid-layers of 200-600 m by the reason of their prominent 

vertical migration, and the micronektonic biomass exceeds the plankton biomass in the layers 

deeper than 600 m (Table 2). Prominent vertical migration of micronekton is suggested and 

this implies their significant role in the biological production and in the vertical transportation 

of the substances, especially in deeper layers. 

- 10 -
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Fishes were collected with some day-night difference in biomass, 1.32 mg/m3 in the 

daytime and 1.87 mg/m3 at night. The present collection was carried out with the ORI-net 

which is inferior to the IKMT in the catchability of micronekton for reasons of the slower 

speed in towing and of the existence of bridles in front of the net mouth. The net avoid

ance by micronektonic fishes was ascertained even in the case of IKMT collections (PEARCY 

and LAURS, 1966). 

TABLE 2. COMPARISON IN BIOMASS BETWEEN PLANKTON AND MICRONEKTON 

Day Night 

Depth Plankton Micronekton B/(A+B) Plankton Micronekton B/(A+B) 
(m) (A) (B) XlOO (A) (B) XlOO 

(mg/m3
) (mg/m3

) (mg/m3
) (mg/m3

) 

0- 100 145.08 1. 07 0.7 52.52 6.31 10. 7 

100- 200 18.05 1.16 6.0 13.35 6.50 32. 7 
200- 300 9.06 2.06 18.5 5.45 3.40 38.4 
300- 400 6.23 2.33 27.2 5.13 3. 70 41. 9 
400- 500 5.90 3.35 36.2 5. 31 3.21 37. 7 

500- 600 3.70 5.92 61. 5 4.43 3.14 41. 5 
600- 700 3.94 6,14 61. 2 2. 75 2.88 51. 2 

700- 800 2.39 3.22 57.4 2.57 3.10 54.7 
800- 900 2.29 2.59 53.1 2.57 3.10 54.7 
900-1000 2.29 2.59 53.1 2.57 3.10 54.7 

Micronekton organisms are constituted from mysids, euphausiids, macrurans including sergestids 
and fishes, and plankton organisms are constituted from radiolarians, chaetognaths, polychaetes, 
pteropods, heteropods, cephalopods, copepods, ostracods, isopods, luciferids, crustacean decapod 
larvae, appendicularians, Pyrosoma and fish eggs. 

In macrurans except sergestid shrimps the catches were almost the same during the day 

and night periods, and the increase in the 100--400-m layer at night was compensated by 

the increase in the 500-700-m layer in the daytime. On the other hand, the catch of 

sergestid shrimps resulted in large difference that the night catch was nearly 3 times as 

large as the day catch. There was found the large biomass of sergestid shrimps in the 

upper 200-m layer at night, but in the daytime the biomass was nearly negligible. Uneven

ness or patchiness in the distribution might affect on the variation of biomass in this case. 
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