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A Suction Dredge for Collecting Biomphalaria and other Molluscs
from Deep Water

by M. A. PRENTICE 1 & G. E. EALDEN 2

Snails of the Biomphalaria choanomphala group
occur in certain great lakes of Africa both in
shallow water and down to depths of at least 40 feet
(12 m) (Mandahl-Barth, 1958). Investigation of the
significance of these snails as intermediate hosts
of Schistosoma mansoni under natural conditions
has hitherto been hampered by the difficulty of
collecting adequate numbers from deep-water
habitats. None of the usual methods of collecting
samples of lake-bottom fauna are satisfactory
(Webbe, 1965); the Eckman grab will operate only
on suitable substrates and samples a very small
area during a working day, and although conven-
tional dredges will sample larger areas they cannot
be used on rocky or boulder-strewn bottoms.
The suction dredge was constructed in an attempt

to overcome these sampling problems. It can be
operated continuously over any type of bottom and
the collected material is presented as a well-washed,
silt-free sample consisting mainly of live molluscs
and gravel. The sample from each run may be
pooled or, by changing the collecting sieve at inter-
vals, fractionated. Very large areas of bottom can
be scanned in a few hours and approximate distri-
bution patterns for various molluscs are quickly
visualized.
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Apparatus

The apparatus consists of a petrol-driven pump
mounted on a small boat powered by an outboard
motor; material is pumped off the lake bottom
through a trailing pipe and discharged into a wire-
mesh collecting basket (Fig. 1, 2). The pump is
of the diaphragm type 3 and has only one simple
flap valve on the intake side. The diaphragm is
free at the periphery and acts as its own delivery
valve. The generous working clearances of the
pump and the flexible diaphragm result in minimal
damage to live material (dragonfly nymphs, for
example, are delivered unharmed) and small stones
up to 3/4 in (18 mm) diameter pass without damage
to the pump. The intermittent suction, charac-
teristic of this type of pump, helps to prevent
the inlet being blocked by detritus. Centrifugal-
type pumps have been found unsuitable because of
their small working clearances.
To preserve the smooth gradient of the intake

pipe, and to prevent the outlet becoming blocked by
accumulated sand or gravel, the pump is mounted
on bearers resting on the gunwales of the boat. The
discharge from the pump is directed down a slight
gradient into a removable wire sieve (3-5 mm mesh)
supported in a frame attached outboard to the side
of the boat. For preliminary work over large areas,
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Fig. 1. Towing arrangements for the suction dredge.

Fig. 2. Installation of the pump, sieve, and PVC pipe in the boat.

the bottom of the sieve may be below water level so
that the sample is washed clean of sand and silt;
for more detailed surveys, wooden-framed sieves
are held under the outlet and changed as required.
The trailing pipe consists of 10-ft (3-m) straight

lengths of rigid plastic pipe (PVC water pipe) of
11/2 in (4 cm) internal diameter and a wall thickness
of '/8 in (3 mm). Lengths of pipe are joined together
by short sections of heavy-duty motor-car-radiator
hose secured with adjustable screw clips. This
arrangement has sufficient rigidity to withstand the
powerful suction developed by the pump but is
flexible enough to permit turns of quite small radius
to be made. Up to 100 ft (30 m) of pipe has been
used in our surveys and greater lengths could be
used. The length of pipe should be approximately
3 times the depth of water being worked. The pipe
must pass over the transom of the boat as close as
possible to the mid-line, otherwise steering becomes
impossible at slow speeds.
The free end of the pipe is fitted with a megaphone-

shaped collector made of sheet iron with a 6-in
(15-cm) diameter intake guarded by a ½/2-in (12-mm)

wire-mesh strainer (Fig. 3). The enlarged opening
reduces suction to a level that favours the collection
of molluscs rather than stones, and helps to prevent
the open end from sinking too deeply into the bottom.
The rigidity of the PVC pipe ensures a reasonably

constant gradient from the pump to the collector,
which, together with the smooth bore, helps to
prevent blockages. An optional air-bleed, consisting
of a T-piece with a gate valve on the side-arm, is
fitted at the pump inlet so that the direction of flow
in the pipe can be reversed if a blockage does occur.
Weights, consisting of 18-in (50-cm) lengths of 2-in
(5-cm) steel water pipe are fitted concentrically
around the last section of PVC pipe to keep the
collector in contact with the bottom. A small float
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Fig. 3. The collector attached to the free end of the
PVC pipe.
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Table 1. Repeated collections with the suction dredge
over a marked 500-m transect a

Date [Biomphalaria Bulinus Prosobranchs Bivalves

15.7.1969 111 2 916 254

17.7.1969 108 4 756 263

22.7.1 969 92 7 708 202

a Depth 2'S m, collecting time about 20 min.

attached to the collector by a Nylon line permits
recovery of the pipe should a connexion break.

Method of operation
With everything in the boat made ready, the pipe

is assembled on shore and finally attached to the
pump and towed offshore. When correctly weighted,
the pipe will still trail clear of the bottom when

towed at speed; thus the pump can be started as soon
as the shore is cleared and collecting will not begin
until speed is reduced sufficiently for the end of the
pipe to sink to the bottom. The pump is normally
self-priming but water poured down the raised outlet
pipe will help in case of difficulty. It should not be
started or left pumping (unless the air-bleed is
open) when the boat is stationary or the pipe will
become blocked.
The dredging speed is critical and is best found by

experiment since it will vary with the depth of water,
the weight of the pipe, and the type of bottom. We
have found a boat speed of between 1 and 3 feet/s
(0.3-1 m/s) generally suitable.
With the expanded inlet and correct towing speed

blockages are rare but if one occurs it can usually
be cleared, without dismantling the pipe, by in-
creasing the boat speed to lift the pipe clear of the

bottom, opening the air-bleed periodically, and
proceeding in a series of figure-of-eight turns to flex
the pipe.

Specific areas can be sampled with greater accuracy
if the suction inlet is raised and lowered as required
by an assistant in a towed boat (Fig. 1).
Results

Representative catches from a productive area
are shown in Table 1. It will be noted that repeated
collections over the same transect are surprisingly
consistent over a short time interval. However, in
its present form, the dredge cannot be used to assess
the true relative abundance of various molluscs
because the proportion of bivalves in the sample is
affected by the size and weight (and hence " plough-
ing " capacity) of the collector, and larger specimens
are excluded by the screen.
Comparative trials, using a collector of an early

model, indicate that the suction dredge is at least
120 times as efficient as an Eckman grab (Table 2).

Table 2. Comparative catches with an Eckman grab and a suction dredge over a
marked 1 1 0-m transect

Time Catch Total catch
Method No. of grabs to collect B._cho __Proso - per unit

or runs (min.) anomphala ranchs Bivalves time

Eckman grab 20 60 0 13 1 0.23

Suction dredge 1 3 8 51 25 28.0

The current design, described above, is known to be
even more effective. On several occasions over 500
B. choanomphala have been collected during 2 hours
dredging and the best catch was 1 046 B. choanom-
phala in 11/2 hours. This level of efficiency has made
possible a reassessment of the transmission poten-
tial of B. choanomphala under natural conditions
(Prentice et al., 1970) and it is now known that this
snail is both widespread and abundant off most open
beaches in the Murchison Bay area of Lake Victoria.
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