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A Convertible Neuston Net for Zooplankton° 

Yutaka MATSU02 ), Takahisa NEMOT02) and Ryuzo MARUM02> 

Ocean Research Institute, University of Tokyo, Tokyo 

Abstract 

A convertible neuston net made of alminium is described. It is towed with lines attached 
to the side otter of the net from the ship. The net body is decomposable and it is convenient 
for transportation. The main advantage of this net is that it has removable stages with net and 
it is able to collect mono, bi and multiple layers just below the sea surface. Its floats have 
three rooms and it is possible to control the centroid and buoyancy by adjusting floats with 
pouring water in it. Supplemental floats can also be attached to get more buoyancy for heavy 
stages. This neuston net is called as Ocean Research Institute (ORI) neuston net. 

Introduction 

The existence of marine neuston has been revealed m studying organisms especially of 

juvenile fishes and :fish eggs collected from the ocean surface. Many neuston samplers have 

been designed, and various scientific informations of collected neuston, such as the species. 

composition, circadian rhythms and adaptation to surface environment, have been obtained. 

The significance of neuston study using neuston nets in the marine ecosystem has been thus. 

strongly emphasized. In the recent conference on problems of assessing population of nektort 

(PEARCY, 1975), the usefulness of neuston net in sampling of larvae of some oceanic fishes> 

unlike to be collected in ordinary vertical plankton net tows, was again reported. 

The neuston samplers which were designed until now are devided into two types. One 

type of net is towed by the bridle at the mouth part of the net, and the net of the other 

type is towed from the side otter of the net from the ship. We have made the latter type 

of neuston net, for collection of neustonic zooplankton, which is convertible for mono, bi and 

multiple layers sampling using removable stages equipped with net just below the ocean surface. 

ORI Neuston Net 

Figure 1 shows the perspective drawing of the body of the sampler. It consists of mouth 

frame, otter and side board, floats, supporting parts and net. This net body 1s easy to 

disjoint into parts and it is convenient for transportation. 

The mouth frame (Figure 2-A, B) is made of 6-mm diameter stainless steel rod, and it 

can extend up to 20 cm from the front of the side board to avoid the effect of turbulence of 

the floats and side boards. The otter and side board (Figure 2-C) is single plate made of 

alminium of 5 mm thick. The floats (Figure 2-D) are made of alminium of 2 mm thick and 

are devided into three rooms. Pouring water into the fore or rear room, it is possible to 
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control the centroid and buoyancy for attaching each different type of stages with net and 

for towing in operation. Furthermore, supplemental floats which have two rooms can be 

attached inside the otter board to get more buoyancy for heavy stages. The mesh of the 

net (Figure 2-F) used for routine sampling by us is 0.33 mm (GG54) and 1 mm. For sampling, 

one- and two-stage net are used now, and it is able to connect up to five-stage net using the 

supplemental floats. This neuston net is called as Ocean Research Institute (ORI) neuston 

net, and is classified by the mesh size; namely ORI-33 neuston net of 0.33 mm mesh and 

ORI-100 neuston net of 1-mm mesh, respectively. 

D 

Fig. 1. Perspective drawing of the convertible neuston net. 
A: Float, B : Supplemental float, 
C: Two stage mouth frame, D: Otter board. 

Discussion 

As discussed above, the neuston samplers are devided into two types. The one type of 

net is towed by lines attached to the front mouth part of the net. DAVID (1965) described 

a neuston net having a pair of skies and keels in which net is set in the space between skies 

and keels. This net was used in a regular sampling on R.R.S. Discovery. BEN-YAMI et al., 

(1970) made a side-tracking neuston net like a David model with smaller skies. HEMPEL and 

WEIKERT (1972) modified the David model into two-stage net. This net was used in the 

subtropical and borcal Atlantic Ocean. They studied distribution, abundance, migratory 

patterns and feeding of invertebrates and early stages of fish in the uppermost layer using 

this neuston net.. KOMAKI and MORIOKA (1975) made a simple wooden frame to keep plankton 

net on the surface of the sea to act as a neuston net. This neuston net is also successful 

to collect neustonic zooplankton and oil balls in the sea surface. ZAITSEV (1971) designed a 

five-stage neuston net (PNS-5) and towed it from the anchored or drifting ship. This net 

provided the vertical microdistribution of life at the sea surface and a comparative characteri

zation of the neuston and plankton. This type of net described above is easy to tow from 

the ship using lopes and a long bar fastened on the ship, but the bridle or towing lope 

- 27-



28 

A 

B 

c 

F 

·f 

,...__ ___ 8-JO------' 

;--~69!19-9---.; 

t__....._____ 

I 

I 

. I 

. b 
----ff--0 

·a •Q 

---{]-- -0 
·b 

·b ·b 
•a 

-----lief>-· -------F L~oo '.J:+ 
D ·~'----'------'---_____;;_io j_ !fo 

E 

I 0 

: : 

I 

., 
'' '; 

,~l ::1' 
,, ,, ,. 
:: 

J 
1-------------l~~@ 

~~~¥1 

~l~/69~1---~NJ8'86---f~~------..t'!™"? 

J-1·· -~· ;~ : : 1'--199--~-----MJ«>----4l----...-.-+411QO""'' 10 . . .'r--j -_!............111111 --~! ------- i l 
l::" • -,____11: : rL }t--5 ----.;.........Bil ,11j::6f-

l : : ) 111111il· • ' p 

Fig. 2. Parts of the neuston net. 
A: Mouth frame for two-stage net. B : Mouth frame for one-stage net. 
C: Otter and side board. a: Bridle hole, b: Float adjustment. 
D: Floats, E: Supporting parts, F: Net. 
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c 

E 
Fig. 3. Photographs of the ORI neuston net and its samples. 

A: The ORI neuston net equipped with one-stage net. 
B : Towing test of original wooden model in laboratory tank. 
C: Towing test of the ORI neuston net in pool. 
D: Tow-stage net in operation in the sea. 
E: Daytime samples of the two-stage ORI-33 neuston net. 
F: Night samples of the two-stage ORl-33 neuston net. 
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·sometimes may frighten organisms on the surface: And in order not to be disturbed by the 

bow wave, the net must be far apart from the shipside to escape from the bow wave by a 

long boom from the ship. 

The other type of net is towed from the side otter of the net. This method uses an 

<>tter board and it makes the net run parallel to the ship away from the broadside. BIERI 

and NEWBURY (1966) designed a one-stage neuston sampler of this type. This sampler ran 

well outside the bow wave using 20 m of plastic line from the R/S Te Vega. The front of 

the platform is made of galvanized sheet iron, so that by the action of wave the net might be 

thrown up or sunk. SAMEOTO and JAROSZYNSKI (1969) designed an otter surface sampler 

for ichthyoneuston which can be towed at speeds up to 11 knots. It seems to be impossible, 

however, to collect at the fixed depth because the net might go on cutting the wave. 

The most important lay out of the net of this type is to select suitable position of bridle 

bole or position of tow lines. It has no attachment in front of the mouth of the net and 

runs parallel away from the ship, so by extending the towing lope it is able to tow the net 

<>utside the bow wave along the side of the ship. Thus in order to collect neustonic zoo

plankton and ichthyoneuston in the ocean surface, the latter type of net is considered more 

.suitable. The ORI neuston net can change holes' position to fit the tow lines in the suitable 

position for different stages, and balance of net is also adjusted by fl.oats. The net itself also 

~an be profitably attached in front of fl.oats and side otter, to avoid the turbulence of them. 

Standard towing speed of the ORI neuston net is 2 knots and it can be towed up to 4 

knots. The buoyancy of floats is adjusted to collect organisms in the layer between 0 and 

10 cm of the sea in the case of one-stage net. In the actual operation, it well rides on the 

waves and it is not obserbed to skip or submerge under the wave. The ORI neuston net 

.equipped with two-stage net is also successful. Collected samples using this two-stage neuston 

net are illustrated in Figures 3-E and 3-F, in which clear difference is observed between the 

.surface (0-10 cm) and subsurface (10-30 cm depth) layers. 
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