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INTRODUCTION 

 

Standardization of procedures in production and data collection throughout industry, medicine 

and science has led to many great advances. With data sharing on the Internet, large-scale studies 

such as global warming, and advances in sampling equipment, the reasons for wide-scale 

standardization are more compelling than ever. Standard measures are necessary if freshwater 

conservation issues are to be addressed at large watershed or geographical scales involving 

interjurisdictional or international cooperation and rapid, electronic communication. 

Standardization is the basic, first step in establishing computerized information networks to 

disseminate information and data between fisheries managers, researchers, educators, legislators 

and the general public. Increased communication and data sharing would in turn lead to larger 

sample sizes and more powerful data sets to test the effects of regulations, habitat improvements 

or other management techniques, and to a reliable means to check for the presence of rare or 

endangered species. Having published, standard protocols would also lead to more efficient use 

of monitoring funds, reducing the amount of time and resources that all fisheries biologists and 

managers spend on developing sampling techniques and experimental designs. 

 

SAMPLING EGGS, LARVAE AND JUVENILE FISH 
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There are many well-known methods of sampling adult fish, and the development of these 

methods has been helped by commercial and sport interests. However, the eggs and young of fish 

do not have this interest and until recently there has been little development of methods 

specifically to catch freshwater fish eggs and larvae. Marine fish eggs and larvae have received 

more attention than those of freshwater fish because of their greater importance in stock 

assessment and the recruitment problems associated with over-fishing. For this reason many of 

the methods used by freshwater fishery workers have been adapted directly from marine work. 

 

TERMINOLOGY 

 

There is considerable confusion over the nomenclature of the different stages that the embryonic 

and young fish go through before they resemble the adults. Balon (1975a) has proposed a system 

of nomenclature and gives references to earlier systems, but none of these is entirely satisfactory 

without being cumbersome. Here, four terms which are used, are defined below: 

 

Egg: For a variable time from extrusion from the female, the embryonic fish is separated from its 

environment by a membrane, the egg shell or case. This stage we call the egg stage. 

 

Larva: From the time the fish hatches from the egg until it becomes scaled (in those species 

which have scales) and morphologically resembles the adult, we call it a larva. In this paper we 

do not need to sub-divide the larval stage. 

 

Juvenile: From the time the fish becomes scaled and morphologically resembles the adult until it 

migrates to sea if it is an anadromous species, or if not, until it is one year old, and provided it is 

also sexually immature, we call it a juvenile. 

 

Alevin: Here, alevin is used for the larva of a salmonid. The well developed yolk-bearing larva 

transforms directly into the juvenile which starts feeding on exogenous food. 

 

THE SPAWNING BEHAVIOUR AND HABITATS OF FISH 
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The choice of the most appropriate method for sampling eggs and larvae is aided by knowing the 

spawning habits of the fish species and also a knowledge of the habitat in which the eggs and 

young occur. 

 

A comprehensive account of fish spawning habits arranged as a taxonomic survey has been given 

by Breder and Rosen (1966). A classification of the reproductive habits has been developed by 

Balon (1975) from a system suggested by Kryzhanovsky (1949). Balon's classification is 

reproduced in the Table 1. Battle and Sprules (1960) review the characteristics of eggs of several 

marine and freshwater species. 

 

Table 17.1. Some examples for different breeding types of freshwater fishes, according to 

Balon's (1975a) ecological guilds of fishes 

 

A. NON-GUARDERS 

1. Open sub-

stratum spawners 

Coregonus, Alosa, Osmerus, 

Leuciscus, Abramis, Lota 



2. Brood hiders Salmo, Thymallus, Rhodeus 

 

B. GUARDERS 

1. Sub-stratum 

choosers 
Polypterus, Silurus 

2. Nest 

spawners 

Gobius, Gasterosteus, 

Pungitius, Betta, Micropterus, 

Cottus 

 

C. BEARERS 

1. 

External 

Sarotherodon, Symphysodon, 

Scleropagus 

2. Internal Jenynsia, Gambusia, Lebistes 

 

SAMPLING EGGS 

 

Non-Guarders 

 

Pelagic eggs: 
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Most marine species produce pelagic eggs and this may be associated with the high 

density of sea water. The only truly pelagic egg of a freshwater species seems to be that 

of  Aplodinotus grunniens, which is a sciaenid from Lake Erie and other North American 

lakes. This egg contains a large oil droplet which is responsible for its buoyancy (Davis, 

1959). Eggs of some other species are reported from midwater and are said to be pelagic. 

They therefore have to be sought with plankton gear, for example the Nile perch Lates 

niloticus (Hopson, 1970). 

 

(a) Semi-buoyant eggs: 
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Most fish eggs which are described in the literature as pelagic (Schäperclaus, 1963) are in 

fact free-floating near the bottom, from whence they may be drawn temporarily into the 

upper layers by currents. Their specific gravity, however, is slightly greater than the 

water. Examples of fish having such eggs are the burbot Lota lota, the grass carp 

Ctenopharyngodon idella, a cyprinid Pelecus cultratus, the shads Alosa spp., some 

whitefish Coregonus spp., and goldeye Hiodon alosoides. 

 

Because the eggs are stratified and more common in the lower strata, they are difficult to 

sample, particularly in slow-flowing water. Where the current is appreciable, the method 

described by Hass (1968) for the semi-pelagic twaite shad (Alosa falax) eggs in the River 

Elbe may be used. He set a plankton net horizontally from an anchored boat heading 

against the current (Figure 1). The net could be set at various distances above the bottom 

but could not sample the eggs directly on the bottom or a few centimetres above. The 

latter problem might be solved by using a rectangular net provided the upstream weight 

did not produce much silt as the boat swung on its anchor. Hass found that 97 percent of 

the shad eggs occurred in water between 0 and 2.5 m above the bottom, but were also 

caught up to 9.5 m above the bottom, depending on the current and water turbulence. The 

volume of water filtered was estimated from current meter readings. 
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Figure 1: Arrangement for sampling semi-buoyant eggs in a stream (after Hass, 1968). The net is 

suspended by two ropes from a boat anchored in the stream. The ropes are paid out 

simultaneously to sample at varying distances above the bottom. 

 

If turbulence is lacking and all eggs are on the bottom, the “saltwater-egg-sampler” developed by 

Nissinen (1972) for determining egg numbers in spawning areas of C. albula can be used. In this 

device the eggs are lifted from the bottom and collected in a net gauze chamber by salt water 

pumped into the system (Figure 2). Eggs of Coregonus lavaretus have been collected by a 

SCUBA diver with a pipette (Bagenal, unpublished) from a sandy bottom, and this method could 

be made quantitative. 

 
 

Fig – 17.7 Salt water sampler (after Nissinen, 1972). The sampler is lowered to the bottom by the 

handle (8) and the flange (7) prevents it sinking into the sediment. Salt water is pumped down 



the rubber tube (5) and is distributed within the sampler through a ring of jets (6). The eggs float 

on the denser salt water and are lifted off the bottom into the funnel (1), up the tube (3), through 

the valve (4) into the collecting chamber (2) 

 

Some eggs are adhesive when they are spawned but become free-floating later, for example the 

European smelt Osmerus eperlanus (Lillelund, 1961). The eggs of a few species are laid in foam 

nests made by the adults and float at the water surface. 

 

The eggs of the perce Perca fluviatilis are in a large gelatinous sheet. This egg mass is heavier 

than water and lies on the bottom or more often is entangled in weed or sticks. In these cases the 

eggs can be sampled with a hand net. 

 

(c) Adhesive eggs: 

 

A great many freshwater fish are open sub-stratum spawners (Balon's A.1) that produce 

adhesive eggs which stick on rock or gravel, weed or sand. 

 

 Rocks and gravel: 

 

Quantitative sampling is very difficult since few grabs work effectively on coarse sub-

strata, and even in shallow water it is difficult to sample quantitatively, but the device 

described by McNiel (1964) for salmonid redds might be tried. Dredges may be used for 

non-quantitative sampling; Gaigher, Ntloko and Visser (1975) dragged a stream bottom 

sampler over a gravel bottom for a short distance and then sorted the material for the eggs 

of Labeo umbratus. 

 

 Weed: 

 

Adhesive eggs may be collected by cutting the spawning substrate from weed beds, but 

this technique is very difficult to use quantitatively and counting the eggs on large 

amounts of weed is very laborious. 

 

 Sand: 

 

Attempts at quantitative sampling with a grab might be successful if the deposit is not too 

compacted. Any cases where this has been tried are not known. 

 

 Artificial substrates: 

 

Sampling units of artificial substrates may be placed throughout the spawning area to 

provide representative samples of eggs. These substrates may be trays of gravel, sand, 

artificial weed, rope or tiles. Attempts should be made to simulate the natural substrate as 

closely as possible. Bagenal and Hewitt (unpublished) have used floating rope as an 

artificial substrate for roach Rutilus rutilus. Rothschild (1961) used heavy black canvas 

strips 5 cm wide and about 12.5 cm long as a substrate for smelt Osmerus mordax eggs. 

The narrow ends of each strip were joined by a rubber band stapled to each end which 

formed a collar-like arrangement that permitted each strip to be slipped easily on and off 

a ceramic tile 11.5 cm square. The eggs on one side of a unit were counted each morning. 

The second surface remained so that the eggs accumulated. The temporary surface gave 

data on egg production and the permanent one gave data on egg mortality. The estimate 

of egg production followed methods of representative but disproportional sampling 

(Schumacher and Chapman, 1954). 

 

(d) Hidden eggs: 

 

This section contains those eggs which are hidden in a redd, nest or elsewhere and then 

abandoned by the parents. It may be necessary to find from the literature or tank 

experiments where the eggs should be looked for. 

 

Salmonids and grayling Thymallus spp. make redds, which are excavated hollows in 

gravel in which the eggs are shed and fertilized and then covered with more grave. Some 

salmonid redds are easily identifiable from the colour of the newly turned stones and can 



be counted within a certain section of the river. The average number of eggs per redd may 

be obtained by digging; the relatively light eggs are collected in a net suitably arranged in 

the current down stream (Briggs, 1953). A more elaborate and efficient method is to use 

the sampler designed by McNiel (1964). Trout eggs naturally washed from the gravel 

were caught in drift nets by Elliott (1976). Redds are also made by lampreys and may be 

sampled in a similar manner. 

 

The bitterling Rhodeus sericeus and a few other species deposit their eggs in the gill 

chambers of live freshwater mussels Unio and Anodonta. Sampling the mussels 

quantitatively is difficult, but a grab might be tried since bitterling typically inhabit areas 

with a soft muddy bottom. 

 

Guarders 

 

A few freshwater fish lay eggs which are attached to rocks or weeds and are guarded by 

the male (Balon's B.1), for example Silurus glanis, Polypterus and Stizostedion 

lucioperca. 

 

However, most guarders are also nest builders (Balon's B.2) and the nests are usually 

clearly visible. It is important to know where the nests are likely to be; for example the 

three-spined stickleback Gasterosteus aculeatus constructs a nest on the bottom, whereas 

the ten-spined stickleback Pungitius pungitius makes a nest in weed off the bottom. 

Quantitative sampling of such nests may be difficult, but each nest is usually guarded by 

the male who is territorial, and each nest may contain eggs from a number of females. 

Neves (1975) describes the nests of the small-mouth bass Micropterus dolomieu which 

are scooped out of coarse gravel. The mean water depth of several nests was 84 cm and 

he sampled one rock with its adhesive eggs by using a “kitchen baster”. Small larvae 

were sampled in the same way. Each nest was guarded by a male and the removal of the 

male led to total egg mortality. 

 

Nests are not always easily visible but may be under stones, for example the sculpin 

Gottus gobio. In places where the water is shallow, nests can be found by wading, picking 

up likely stones. Elsewhere, SCUBA diving may be needed. 

 

 Bearers 

 

Many species, especially members of the Cichlidae, carry their eggs and larvae in the 

mouth (and elsewhere). In these cases, and with viviparous species, the eggs may be 

sampled by catching the parents with usual fishing methods, but the possibility of egg 

loss before the adult is examined must be carefully considered. Storing the fish 

individually in polythene bags immediately after they were caught with a seine net was 

found to be effective for the mouth brooding Sarotherodon leucostictus (Welcome, 1967). 

 

SAMPLING LARVAE 

 

Distribution of Fish Larvae in Inland Waters: 
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Most freshwater fish larvae have some swimming ability. They are considerably more difficult to 

sample quantitatively than are fish eggs, unless they occur in open water as marine fish larvae 

usually do. But few freshwater fish species have planktonic and pelagic larvae. In several 

species, for example pike (Esox Lucius) and many cyprinids, the young have an adhesive organ 

on the head and while the yolk-sac is being absorbed, they attach themselves to plants. However, 

if the plants are disturbed, for instance by a sampling device, they are able to move to another 

site and so avoid capture. When the yolk is almost absorbed, they are able to maintain their 

position near the shore and rarely occur in open water. The larvae of many species inhabit very 

small bays, hollows and back-waters at the edges of ponds, rivers and lakes and are often in 

water only a few centimetres deep. Here they are very difficult to catch. It is therefore important 

that the behaviour of the larvae should be considered in relation to their distribution and their 

catchability. 

 

Link (1973) sampled fish larvae in the River Eider, which limnologically is a lake some 80 km 

long and 250 m wide, rather than a river. He sampled one section with a doule neuston net in the 

second half of May and in June close to each bank and in the middle at five different stations. 

The operation was designed to investigate the effects of a cross wind on the distribution of 

plankton, but only the results for fish larvae will be reported here. Percid larvae were most 

abundant by the up-wind shore. The ratios of numbers on this side of the river to numbers on the 

down-wind side were 12 to 0 in the upper net and 118 to 16 in the lower net. In the middle of the 

channel 27 percid larvae were caught and they were all in the lower net. Smelt larvae were also 

mainly caught in the lower net, but showed no distribution that could be associated with the 

wind. Larval cyprinids were absent from the mid-channel catches and in the upper net the ratio 

of up-wind to down-wind catches was 34 to 52 and in the lower net 25 to 17. 

 

Larval perch move from the shore to open water soon after hatching where they can be caught in 

high-speed tow nets (Noble, 1970). This movement may be partly passive transport in surface 

currents because the larvae are said to be free-floating due to a large oil globule in the yolk-sac 

(Schneider, 1922). However, they soon move back to the shore and form free-swimming shoals, 

even when as small as 8mm in length. Noble (1970) found that at this size they could avoid 

plankton nets. 

 

Pike-perch Stizostedion lucioperca larvae are said to stay close to the spawning grounds at a 

depth of 2 to 4 m and move to prey on 0-group perch in the autumn (Schneider, 1922), but 

Houde and Forney (1970) show that the larvae of walleyes Stizostedion vitreum drift into the 

main body of the lake in wind-generated currents. Larvae of 9.5 mm length have a sustainable 

swimming speed of 3.0 cm/sec (Houde, 1969) and open water currents almost always have a 

greater velocity. 

 

It is obvious from this discussion that young freshwater fish larvae in contrast to plankton 

(D'Ancona, 1955; Colebrook, 1960; Langford and Jermolajev, 1966) are not greatly affected by 

wind or currents, that is they are not truly planktonic, but are able to show definite habitat 

preferences at a very early age. 

 

Sampling methods 

 

The examples of larval habitat selection given above suggest that methods copied directly from 

marine investigations, which sample larvae from the plankton, will not often be successful in 

fresh water. However, well-tried marine methods may be recommended whenever they appear to 

be appropriate. For example, this might be the case in a programme of sampling coregonid larvae 

which can be expected to in habit the epipelagic zone, as do the adults. However, some marine 

larval sampling methods depend on the availability of powerful research vessels with derrick and 

winch facilities, for example to handle a Gulf III sampler (Figure 17.9) or a Bongo net (Figure 

17.10). 

 



 
Fig – 17.9 - Encased (above) and unencased type of Gulf III sampler seen from above. The nose-

cone (left end) restricts the amount of water entering the sampler. The water passes through the 

net (cross hatched) and leaves at the rear end (right) which has two horizontal and one vertical 

tail fins. Unencased samplers (lower) seem to become clogged less quickly than those encased in 

a tube (above). The towing attachment is on the upper surface and a position for shackling a 

depressor is on the lower surface 

 

 
 

Fig – 17.10- Bongo nets consisting of a pair of nets mounted horizontally, each with a flow 

meter suspended in the mouth and towed with a depressor slung beneath 

 

(a) Townets 

 

Simple townets such as are used for zooplankton sampling have often been used to catch 

freshwater fish larvae in horizontal tows (Hoagman, 1973). In cases where larvae aggregate close 

to the surface the sampling method described by Miller (1973) who used a shallow-draft 

catamaran as gear carrying system (Figure 5) may be very practicable. 

 

 
Fig – 17.11- A surface larval sampling device (after Miller, 1973). The net is mounted on the 

front of a shallow draft catamaran with arrangements so that the catch may be extracted through 

well in the centre of the boat and the mouth of the net may be controlled from within the boat.  

Amundrud, Faber and Keast (1974) mounted twin conical nets at the ends of a 3.05 m frame 

across the bow of a boat. The nets were 61 cm in diameter and 2.5 m long with a 2 litre bucket. 

They were towed at 38.5 m/min (2.3 km/hr) for 2 minutes to catch free-swimming perciform 

larvae in Lake Opinicon, Ontario. Simple zooplankton nets have been developed by marine 

biologists into the Hansen Egg Net and the Helgoland Larvae Net (Figure 6) which are both used 

for vertical hauls from a given depth to the surface, but we do not know of any instance of their 

use in fresh waters. 



 
Fig – 17.12 -  Helgoland larval net, a heavy duty net used by marine biologists for vertical 

quantitative hauls. The entrance is restricted by a canvas inverted truncated cone. The weight of 

the collecting bucket is taken by vertical cords which are slightly shorter than the net. 

A 1 m diameter townet, the CalCoFi net, which has been developed for a marine fish egg and 

larvae survey (Ahlstrom, 1954) has been made suitable for its use in lakes (Johnson, 1956). This 

heavy gear can be towed by means of two boats powered with outboatd motors (15 to 25 horse-

power), the boats running parallel about 30 m apart. Nothing precedes the mouth of the net while 

fishing (Figure 7). For surface tows, each boat was equipped with a 30 m tow line of 6 mm nylon 

rope. In order to fish at greater depths, it is necessary to attach a depressor to the two lines. This 

requires greater towing power, longer two lines and winches for handling the net. However, 

experience has shown a greater fishing success with surface tows for young sockeye salmon 

Oncorhynchus nerka. Also catches increase rapidly at dusk and then fall again, so that at night 

they are rare (Johnson, 1956). 

 
Fig – 17.13 - A townet for sampling from two boats (after Johnson, 1956). The two towing ropes 

diverse so that nothing precedes the mouth of the net in which is mounted a flow meter. 

 

As fish larvae surveys in the marine environment showed larvae avoided slow moving nets, 

various devices were made which could be towed at up to 14 km/h. The Miller High Speed 

Sampler (Miller, 1961) has been tried and evaluated by Noble (1970). This is a smaller version 

of the Gulf III sampler. In the latter, a mouth cone reduce the mouth opening from 45 cm to 20 

cm. The net is encased in a metal (or glass-reinforced plastic) pipe, through the virtue of an 

encasement is doubtful (Nellen and Hemple, 1969). The sampler is suspended so that, the bridle 

is not in front of the opening and a depressor is attached beneath it. The towing speed is 4 to 6 

knots (7.4 to 11.1 km/h). The Gulf III has been tried at 8 km/h for catching perch larvae 

(Bagenal, unpublished) but these fish soon move to shallows water the sampler cannot be used. 

The Miller sampler used by Noble (1970) had a mouth opening of 10cm. He used it in a larval 

surey of the walleys, Stizostedion vitreum and yellow perch perca flavescens. Because of its 

smaller size, it could be operated from a small boat powered by an outboard motor.  

 
Fig- 17.14 - A double pole device for evaluating the Miller high- speed sampler (after Noble, 

1970). The two samples are mounted on two poles based in a vertical position and fitted with 

stabilizing vanes 

In order to test its efficiency, Noble (1970) designed special equipment to maintain an accurate 

depth. Two aluminium pipes were suspended vertically from a hinged clamp on each side of the 

stern. The two poles reached to a depth of 3m and a sampler was attached 1 m from the bottom 



of each pole (Figure 8). This apparatus was used for several tests which gave the following 

results: 

 

1. The fry of yellows perch and walleys could avoid a standard Miller sampler towed at 12.9 

km/h during daylight hours. Apparently avoidance begins when fry are less than 8 mm 

long 

2. Speeds above 12.9 km/h were shown to be effective in increasing catches per volume of 

water filtered 

3. Comparisons of day and night catches, and catches from translucent and clear samplers 

compared with those from dark samplers showed that avoidance was a response to a 

visual stimulus. 

4. Avoidance could be decreased by immobilizing and disorienting he larvae with an 

electric shocker in front of the sampler. The shocker consisted of two 61 cm diameter 

grids, 23 cm apart, which were supplied with a current of 220 volts A.C. (Figure 9) 

5. A sampler with an aperture 1.5 times the area of the standard one did not appear to be 

more efficient 

6. Avoidance by yellow perch fry was not eliminated by speeds up to 17.7 km/h and the 

apparent efficiency at this speed was lower than with an electric shocker and night 

sampling 

7. With the clear sampler, avoidance was consistently higher at 0.5 m than at 1.5 m. This 

depth effect of avoidance can be associated with the light intensity which was 25 percent 

lower at the greater depth. 

 

 
Fig – 17.15 - Details of electric fry larval shocker mounted in front of a Miller high-speed 

sampler (after Noble, 1970). The shocker consists of two 61-cm diameter circular hoops 23 cm 

apart with polystyrene insulators, each supplied with 220 volts A.C. 

 

For newly hatched whitefish larvae in South Bay, Lake Huron, Faber (1970) mounted a large 

townet on a sledge. This proved effective for larvae close to the bottom. 

 

Brown and Langford (1975) have assessed the merits of a sledge-mounted townet for sampling 

coarse fish fry in flowing water. The gear consisted of light metal framework covered by nylon 

netting of 4 meshes/cm, with a bag of 8 meshes/cm. Three floats attached to the frame enabled it 

to be pulled along just below the water surface and two skids allowed it to run on the river bed in 

shallow water. The net was towed at about 4 km/h, 10 m behind a boat for 40–60 m. The catch 

from the first tow was always larger than from the second. Seventeen species were caught, roach, 

bleak and silver bream being the most common. The smallest individual fish was 11 mm long 

and the smallest mean of more than 20 fish was 14–25 mm. The smallest fish were caught in 

May and June when one year old fish were also often captured. 



b) Buoyant nets 

 

A different approach to net avoidance was used by Bagenal (1974). Instead of relying on greater 

speed, he relied on stealth. He noted that roach larvae were less wary of nets approaching from 

below than from any other direction and that shoals appeared to settle down fairly quickly after a 

disturbance. He therefore designed a buoyant net that could be kept near the bottom by a 

retrievable weight, and which could be released when half a polo mint (Life Saver) dissolved in 

2–3 hours after being set (Figure 10). Tests showed that when the net rose from the bottom it 

caught all the larvae in the column of water above it quantitatively. By setting ten nets on two 

days per week in a 1 ha pond, he was able to estimate mortality rates with reasonable precision. 

These nets have the advantage that they may be used among some kinds of macrophytes, for 

example among Nuphar. 

 

(c) Traps 

 

Breder (1960) designed a clear plastic trap for larvae and small fish. It consists of a box with two 

wings which continue inward to form a re-entrant slit. The wings are removable and are held in 

place by elastic bands which hook onto lugs cemented to the sides of the trap (Figure 11). Traps 

of this kind may be made in various sizes, and the length of the wings may be varied. It can be 

set on the bottom or suspended in mid-water from a float in mid-water, or among weed. 

 
 

Fig – 17.16 - Buoyant net (after Bagenal, 1974). The net (1) is fastened to a buoyant ring made 

of thick plastic water pipe filled with air. The net is sunk on the bottom by 2, which consists of a 

heavy iron ring with three bridles meeting in a release device in the centre. The release device 

consists of a plastic ring and a „Polo‟ mint. When the mint dissolves in approximately 2 hours the 

bridles become free and the net arises vertically to the surface. The iron ring is buoyed for 

recovery 

 

 
 

Fig – 17.17 -A plastic fry trap (after Breder, 1960) which consists of a clear plastic box with two 

wings which continue inward to form a re-entrant split. The wings are held in position by elastic 

bands hooked on to lugs cemented to the sides of the trap. 



 
 

Fig – 17.18 - A trap for catching emerging salmonid (after Heard, 1964). The trap is pegged on 

top of a redd and the alevins are carried by the current into a collecting net 

The larvae of many fish species are attracted to lights at night. Bagenal (unpublished) caught 

perch larvae in a make-shift trap of black polythene sheet on an aluminium angle frame and with 

a light behind a clear non-return flap. He has also caught perch larvae in a buoyant net under a 

light suspended above the surface. In this case the release device was made of a needle which 

could be pulled out by a length of cotton to the shore. From the data given by Nagięć (1975), it is 

clear that lighted traps catch considerably more fish at night than do unlighted ones. In these 

experiments the light was provided by a torch placed inside the trap which measured 9 cm×70 

cm with a 1 mm bar mesh. The mean catch per night of four lighted traps reached 292 perch, 

1,390 ruffe (Gymnocephalus cernua), and 26 pike-perch on different occasions. 

 

Stationary nets, used for sampling in flowing water, are also kinds of traps. Several nets have 

been developed to catch drifting invertebrates in streams, and Elliott (1966) reported young trout 

in the early night catches. An effective channel net for catching larval fish in channels, estuaries 

or streams has been constructed by Lewis et al. (1970). 

 

The chief objection to traps is that several - especially those which are used in still water - are 

not quantitative, and some species are not attracted to light. 

 

(d) Purse Seines  
 

Nellen and Schnack (1975) suggest that a small mesh purse seine would overcome many of the 

disadvantages of townets in inland waters. They point out that it is easy to use, requires little, if 

any, mechanical power and is an efficient fishing method. These authors refer to Murphy and 

Clutter (1972) who used a plankton purse seine for catching anchovy larvae. The net had a body 

of 333 μ Nitex, 30 m long and 7 m deep with a small cod end at one end of the net. It requires 

two men to operate who set it in an incomplete circle which was closed during the first stages of 

hauling. From setting the net to pursing usually took less than five minutes, and a complete haul 

took 15 to 20 minutes. The catch had to be carefully washed toward and into the cod end during 

the later stages of hauling. It was not easy to use, but comparisons with 1 m townet catches shoed 

that the latter seriously under-estimated the larger larvae. 

 

A shallower purse seine was described by Nagięć (1975) for catching pike-perch fry. This net, 

which was 27.5 m long; 3.5 m deep, and had a mesh size of about 5 mm, was used at night on the 

bottom. The results were good except when used on soft mud which made sorting the catch 

difficult. 

 

SAMPLING JUVENILE FISH 

 

 



 

Fig – 17.19 

 

Juvenile fish are generally less difficult to sample than are eggs and larvae, and scaled-down gear 

suitable for adults has often proved satisfactory. 

 

a) Seine nets: 

 

Raymond and Collins (1975) describe a method of shore seining for juvenile chinook salmon 

Oncorhynchus tshawytscha using a variable mesh seine described by Sims and Johnsen 

(1974). This net could be used where the bottom was sand, hard mud or gravel and with a 

current. In deeper water offshore they used large (183 to 279 m long) purse seines and refer 

to Durkin and Park (1967) and Johnsen and Sims (1973). Shore seines were also successfully 

used by Mason (1974) for juvenile coho salmon O. kisutch, and Rodgers (1973) for 

sockeyes. 

 

b) Traps: 

 

Raylond and Collins (1975) give details and references of traps for juvenile Pacific chinook 

salmon and steelhead trout Salmo gairdneri. In creeks and rivers with water flows greater 

than 1.2 m/s floating self-cleaning traps modified from Humphrey (1969) proved efficient. At 

lower velocities traps similar to those used by Mason (1966) and Korma and Raleigh (1970) 

were effective. In impoundments where the velocity was very low, “Merwin” traps similar to 

those of Hamilton et al. (1970) were used. 

 

c) Electric fishing:  

 

In general, small fish are more difficult to catch with electric fishing gear than are larger 

ones. However, young trout Salmo trutta were caught at less than 2.6 cm in length by 

McCormack (1962), as well as juveniles. 

 

ACCURACY AND PRECISION 

 

The accuracy of the results depends on a knowledge of the sampling efficiency of the gear, and 

this includes not only filtration efficiency, avoidance and extrusion, but also the human element 

in efficient handling of the gear, which only comes with experience. 

 

For simple plankton nets it is well known that if the ratio of the area of the straining apertures 

(that is, the sum of all the holes) to the mouth area is not less than 5:1, the initial filtration 

efficiency (that is, before any clogging or other effects) will approach 100 percent. With encased 

samplers with a mouth-reducing cone, the position is more complex and depends on the shape of 

the case (Tranter and Smith, 1968). The literature on these aspects of samplers includes Harding 

et al. (1969); Smith, Counts and Clutter (1968); Bridger (1958); Saville and Mckay (1970) and 

Schnack (1974). 

 

Avoidance by marine fish larvae of nets with high filtration efficiency is said to occur only with 

older, more mobile larvae at low towing speeds (about 3.7 km/h) whereas avoidance does not 

bias results at high speeds (about 9.3 km/h). Avoidance by yellow perch larvae was found even 

at speeds of 17.7 km/h (Noble, 1970). 

 

Larval abundance in fresh water usually occurs at time of zooplankton maxima and this may lead 

to severe clogging, in which case the length of tows must be reduced. In this respect cylinder-

cone nets have proved favourable to simple conical nets (Smith et al., 1968) and the unencased 

Gulf III model (Figures 3 and 7) seems to be less quickly affected by clogging than the encased 

version (Schnack, 1974). 

 

To ensure sampling at a constant known depth, an efficient depressor must be used. At very slow 

speeds a weight may be sufficient but at high speeds a V-fin depressor is commonly used. 

Currents are unlikely to cause problems in most lakes and in any case the distance covered over 

the ground is less relevant than to filter a given volume by maintaining a constant speed through 

the water. 

 



The volume of water filtered must be determined during a tow by means of a calibrated flow-

meter mounted in the mouth of the sampler. The filtering capacity of the particular model of 

sampler and its changes due to clogging effects during a haul can be checked by comparing flow 

readings inside and outside the sampler (Tranter and Smith, 1968). 

 

The precision of fish larval samples is often difficult to determine without considerable work, 

and it is dependent on the distribution of the species. In general, the precision may be improved 

by increasing the number of sampling units and decreasing their size. Nearly all fish larvae are 

likely to be distributed patchily and the size of the sampling variance will depend on the patch 

size in relation to the tow length. The patchiness is likely to lead to a correlation between the 

mean and variance. In this case the analysis should only be performed after a logarithmic or 

other suitable transformation. 
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