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A LIGHT-TRAP FOR SAMPLING AQUATIC ORGANISMS*

L y k a  Z is m a n n  

Sea Fisheries Research Station, Haifa

ABSTRACT

A  light-trap used fo r collecting small aquatic  anim als close to the  shore o r from  an 
anchored vessel a t  sea is described. T he wide range o f taxa taken is tabulated  to 
indicate the possibilities o f  the apparatus.

IN T R O D U C T IO N

The light-trap in question was designed to capture small aquatic, photokinetic 
organisms. I t  can be used either to supplem ent conventional gear such as a beach 
seine or independently. I t  can be set close to rocks near the shore or over a  rocky 
bottom  where a seine cannot be worked. I t  can be set and  left unattended for 
some time, so th a t a series o f  stations along a profile o r in various habitats can 
be sam pled simultaneously. It is m ore efficient than  a  dip-net used under a light 
as the trap  can be lowered from  1 to a t least 3 m  below the surface. The 
la tter depth  level has no t yet been investigated. This will depend on the level to 
which the lam p can be lowered.

Organisms are alive and in good condition when the trap  is removed from  the 
water. M ost o f the organisms found were photokinetic, bu t since some were 
occasionally found partly  eaten, it is possible th a t some animals entered the 
trap  seeking prey. In  two simultaneous experiments using traps with lights and 
w ithout, the lighted traps secured both fish and  invertebrates while the unlighted 
ones took  in one case one Palaemon and in the o ther nothing.

The traps have been used successfully from  a research vessel anchored for 
several hours a t sea. M odifications continue to be m ade on it.

The only previous reference made to  an  aquatic light-trap was by K laus Grein 
in  1912. He described an  underw ater lam p built o f cast bronze which contained 
flashlight batteries, a lam p and a switch to cut off the current. I t  could be lowered 
to  a  depth o f 1000 m and  he used it inside an eel-trap. O n com paring the catch 
with th a t o f an  unlighted trap , he found th a t both  traps took fish and lobsters 
bu t the trap  w ith the lam p also attracted  m any small crustaceans such as isopods 
and  am phipods. He also used his lam p in the m outh  o f a R ichardson’s plankton 
net.
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C O N ST R U C T IO N  A N D  M E T H O D S O F  USE

Three models of the light-trap have been used successfully, all o f the same design 
bu t differing in size and  type o f covering. M odel A, used fo r m ost o f the studies, 
is shown in Figs. 1 and 2. I t  is m ade of cloth held tau t by two square m etal frames 
(Fig. 1, nos. 5 and 12). The upper fram e is connected a t each corner by a  bridle, 
or rope, to the float or buoy above; the weight o f lower fram e keeps the sides 
taut. The distance between the fram es is equivalent to the w idth o f a side o f the 
frame. The lamps and cable are inserted through a sleeve-like opening in the top 
(Fig. 1, no. 6), which can be closed by a drawstring. Each side consists of four 
triangular panels sewn together to  form  a  pyram id turned inwards w ith an  entrance 
to the trap  at the apex. Thus there are four entrances to the trap. Each pair of 
opposite entrances is joined by two fine strings which help keep the sides tau t 
and  the entrances fully expanded. The traps are easily collapsed fo r storage and 
transport.

The sides of the frames o f M odel A are 80 cm  but in  B and  C only 60 cm 
and  the o ther dimensions are reduced accordingly. The top, sides and  cod-end of 
M odel A  are m ade o f nylon fibre with a  mm mesh. The seams are reinforced 
w ith 2-cm wide co tton  tape. In  M odel B, the vertical sides leading to the entrances 
are made o f plastic gauze bolting cloth o f 0.7 m m  mesh, with reinforced seams. 
The top  and  cod-end are o f unbleached cotton. All the cloth o f M odel C is 
unbleached cotton.

N ear the shore, the light-trap is set as shown in Fig. 2. The floating plastic 
container in which the batteries are sealed, also acts as a buoy supporting the 
light-trap. This container, o f abou t 25 litre  capacity, is sold locally. The hole in the 
top  fo r the passage of the electric cable and the edge o f the cover are both  sealed 
with plastic putty  and  electric tape. The battery container is tied to  an  auxiliary 
buoy which is anchored to  the bottom . W hen used from  a  research vessel lying 
at anchor a t sea, a  regular buoy replaces the container and  the auxiliary buoy is 
tied to the ship.

O f several lamps tried, two were chosen: a  12 watt, 12 volt autom obile lamp 
and  a  24 watt, 24 volt lam p bulb. U nder identical conditions, the trap  w ith the 
stronger light took  m ore organisms. In  working near the shore it was found 
convenient to  set the traps ju st before sunset and to take them up a t dawn. W ith 
locally produced dry cells an  all-night power supply could be assured only with 
the weaker lam p. The 24-watt lam p was feasible when connected to  the research 
vessel’s power supply.

Lam ps and  the lam p sockets were waterproofed by forcing a  piece o f flexible 
rubber tubing over the base o f the socket up to the base o f the bulb. The diameter 
o f the rubber tubing was such th a t it snapped tightly around the lam p base. A 
thick fluid aquarium  sealer was squeezed under the edge o f the tubing which was 
then tightly bound with plastic electric tape.
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Fig. 1. C onstruction  p lan o f M odel A  light-trap and b a tte ry  container. All m easurem ents 
are  in cm.

1. R ope to  float containing batteries —  the length m ay be adjusted to determ ine the  depth 
a t w hich the trap  is set

2. E lectric cable leading from  the batteries to  the  lam p
3. R ope o r brid le supporting  the  top  fram e
4. D raw string to  close the sleeve
5. T op fram e 0.8 m m  diam . iron  rod
6. Sleeve fo r lam p and  cable
7. R ubber tub ing  covering lam p base and  socket, this in  tu rn  is covered by plastic tape.
8. Lam p
9. E ntrance in to  trap

10. String jo in ing  opposite  entrances
11. Side o f trap  leading to  entrance
12. Low er fram e
13. Cod-end
14. Opening o f cod-end, closed by drawstring
15. Top-view  of trap
16. R ope to  auxiliary float
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" A D J U S T A B L E  D E P T H

T O  A N C H O R

Fig. 2. T he light-trap  as set fo r sam pling n ear shore. Nos. 1 ,2 ,  16 as in Fig. 1.

Table I is intended to show the wide variety o f organisms that were collected 
by light-traps in the M editerranean and the Red Sea. A n analysis of the biological 
d a ta  will be presented separately. In  the M editerranean Sea, the light-traps close 
to shore were set over both  rocks and sand; offshore the traps were suspended just 
under the surface and attached to an  anchored research vessel. In  the Red Sea, the 
traps set a t E t T ur and Sharm  esh Sheikh were suspended from  a research vessel 
anchored close to the shore and at Elat they were set near the shore w ith floats 
and anchors.

A n experimental beach seine, made o f the same nylon mesh as in M odel A, 
was used to  m ake several night hauls in the area where the light-traps were used. 
W hile some o f the organisms taken  by the seine were also taken in the light-trap 
e.g. A therinidae and Sparidae, others such as grey mullets were taken in num bers 
by the seine bu t none were found in the light-traps. Others such as the large 
polychaetes, squids and blennies were taken in the light-trap bu t no t in the seine.

Only two trials were made com paring M odels B and  C, these were m ade near 
the shore at a depth o f 1^-2 m. I t was observed th a t m ore smaller organisms were 
retained by these models than  by M odel A. Experiments are continuing with 
these models as some o f the organisms taken in B differ from  those in C.
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TA B LE I

TAXA CAPTURED BY LIGHT-TRAPS

Taxa M axim um Mediterranean Sea R ed  Sea
length 
in mm

inshore 
1-6 m

offshore  
10-75 m

A
M odel

B c A A

N em atoda X X X

Annelida
Polychaeta 100 X X X X X X X

A rthropoda
Crustacea

Ostracoda X X X X X X
Copepoda X X X X

M alacostraca
Stom atopoda X X X X

M ysidacea X  X X  X X X X X X X
Cum acea X X X X X X
Tanaidacea X X X X

Isopoda X X X X X X  X X X

A m phipoda X X X X X X X X
D ecapoda

M acrura 23 X X X X X

Brachyura
adult X X

m egalops X X X X X X

zoea X X X X X
A rachnida

A carina X X

Insecta
C hironom idae larvae X X X

M ollusca
G astropoda X

C ephalopoda
D ecapoda (m antle)* 7 X X X

Osteichthyes
Anguilliform es X

Clupeiformes
Clupeidae 53 X X X X X
Engraulidae

Atheriniform es
Exocoetidae
H em iram phidae
A therinidae

Berciformes
H olocentridae

71

86

32

X X

X

X X X

X X
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Gasterosteiform es X

Syngnathidae
Perciform es

Serranidae 24 X

C arangidae 61 X X

Sparidae 109 X  X X

M ullidae 40 X X X

Sphyraenidae 39 X

L abridae 20 X

Scaridae X

Blenniidae 25 X  X

G obiidae 29 X X

Siganidae 32 X  X X X

Scom broidei X

Pleuronectiform es X

T etradon tiformes X

B alistidae X

unidentified post-larvae X X X

X —  few XX —  com m on x x  x  —  num erous
•  T he D ecapoda consisted of various squids, the m antle  length  of th e  largest is given.
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