The Journal of Marine Research is an online peer-reviewed journal that publishes original
research on a broad array of topics in physical, biological, and chemical oceanography.
In publication since 1937, it is one of the oldest journals in American marine science and
occupies a unique niche within the ocean sciences, with a rich tradition and distinguished
history as part of the Sears Foundation for Marine Research at Yale University.
Past and current issues are available at journalofmarineresearch.org.

Yale University provides access to these materials for educational and research purposes only.
Copyright or other proprietary rights to content contained in this document may be held by
individuals or entities other than, or in addition to, Yale University. You are solely responsible for
determining the ownership of the copyright, and for obtaining permission for your intended use.
Yale University makes no warranty that your distribution, reproduction, or other use of these
materials will not infringe the rights of third parties.
This work is licensed under the Creative Commons AttributionNonCommercial-ShareAlike 4.0 International License. To view a copy of this
license, visit http://creativecommons.org/licenses/by-nc-sa/4.0/

or send a letter to Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.

Journal of Marine Research, Sears Foundation for Marine Research, Yale University
PO Box 208118, New Haven, CT 06520-8118 USA
(203) 432-3154 fax (203) 432-5872 jmr@yale.edu www.journalofmarineresearch.org

A Portable Hydraulic Diver-operated
Dredge-sieve far Sampling Subtidal
M acrofauna
1

C. Everett Brett
Humhle Oil and Refining Company
H ouston, Texas

ABSTRACT
The dredge-sieve is a diver-operated device for sampling macrofauna of the marine
benthos. Althoug h it was constructed to sample infauna, it is effective in procuring softbottom epifauna as well. It is an adaptation of the "gold sucker" (made commercially for
SCUBA divers), which sucks up bottom material through a large L-shaped tube. Suction is
created according to the aspirator principle, with a jet of water injected from a powered
pump and hose. The outflow is passed through a sieve. Quantitative definition of the area
sampled is obtained by use of a rigid cylindrical frame. The dredge is useful to a depth of
at least 46 m and is quantitative for animals having a median dimension greater than the
mesh of the sieve.

Description. A simple L-shaped tube 15.2 cm (6 inches) in diameter, with
a mesh bag at one end, is used to suck up sediment from which animals are
separated by the sieving action of the bag (Fig. 1 ). Suction is produced by the
aspirator principle with a jet of water injected axially on the long axis of the L.
The dredge-sieve is composed of four basic parts: (i) a portable gasolinepowered seawater pump, (ii) a hose, (iii) a suction dredge-sieve, and (iv) a
sampling frame. Item (iii) may be adapted from a commercial device, 2 but
since it is frequently cheaper to fabricate the dredge locally than to purchase
the complete unit, the dredge is described in some detail.
THE WATER-PUMP ASSEMBLY tested by the author consists of a frame on
which a 3 h. p. air-cooled engine is mounted and coupled to a Jabsco model
I. The dredge-sieve was built for a research proj ect supported by the U.S. A tomic Energy Commission contract No. AT(40-r) 2593 at the Departmen t of Geology, University of North Carolina, Chapel
Hill.
2. Dredges withou t a sampling frame are commercially available in several sizes. They are advertised
in skin-diving magazines as gold suckers and at present are available only on the West Coast. The gold
sucker h as a riffle box at the discharge end and is longer than necessary, but some manufacturers wi ll
modify their dredges to the buyer's speci fication s at lit tle or no extra cost.
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Figure r.

6400, 11 / 4-inch water pump by means of a belt drive. An automatic clutch
on the engine is a necessity to warm the engine prior to driving the pump,
which has a great deal of initial drag. The Jabsco pump is constructed of cast
bronze, moves water by means of a neoprene impeller, and discharges 113.6 to
200.6 liters (30 to 53 gal.) per minute up to a pressure of 35 lbs/in•. It is
considered by the author to be the minimal desirable size. The pump is selfpriming, with a vertical lift of about 4.6 m ( 15 feet). A pump of larger capacity,
and perhaps larger horsepower, than that tested would be desirable for reducing
sampling time, especially in deep water where longer hoses are used. Many
boats are already equipped with pumps of satisfactory size.
THE HOSE consists of 4.5- or 6-m ( 15- or 20-foot) lengths of 2.54-cm r.n.
( 1-inch) rubber utility hose. Cloth hose is undesirable because it kinks
easily. Hoses are coupled in convenient combinations with bronze steam
fittings that are resistant to corrosion and are easy to make up. Heavywalled neoprene hose, approximately 3. 7 m ( 12 feet) long and of the same
inside diameter as the pump inlet, is considered satisfactory for suction hose,
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the free end of which is fitted with a bronze strainer foot; a foot valve is
unnecessary.
SUCTION DREDGE 3 consists of an L-shaped tube of galvanized metal or
stainless steel I 5.2 cm (6 inches) in diameter. A 60° to 90° elbow of the same
diameter is used to form the tube. The discharge end of the elbow is extended
45.6 cm ( I 8 inches), while the suction end is extended only 15.2 cm (6 inches) .
A 2.54-cm (1-inch) o.n. tube or elbow is inserted into the elbow of the dredge
to direct water from the pump through the long section of the dredge. The jet
tube or elbow is cut flush with the inside surface of the dredge so that it will
not obstruct water and materials passing through the dredge.
At the distal end of the long portion of the dredge, a bag made of netting is
attached with a worm-gear hose clamp. It has been found that a good average
mesh is 3 mm; this size ordinarily remains free of clogging by large sediment
fragments. A smaller mesh may be used in fin e sediments. However, the
correct mesh size for a particular research project can be found only by trial.
To keep the net from chafing against the end of the dredge, a piece of heavy
sailcloth is placed around the discharge end so that it extends beyond the tube.
The bag should be constructed so that it is open at each end; one end is clamped
over the dredge and the other end is tied off with a cord permanently attached
to the bag, thus allowing the content to be easily discharged without removing
the bag from the dredge.
Handles are fastened to the dredge at convenient positions-at the elbow
and midway between the elbow and the discharge end. A semicylindrical skid
is attached at the discharge end to hold the net off the bottom. If galvanized
metal is used in construction, it is advisable to solder an additional plate on the
bottom of the dredge at the forward end of the discharge pipe to prevent damage.
Some method of controlling water flow at the dredge is desirable. Although
the model described here was not equipped at the elbow with a three-way
valve that could spill water toward the discharge end, such a valve would be
useful to control water flow through the dredge and at the same time help to
prevent the surrounding water from clouding. In quiet areas where currents
are too weak to carry water away, clouding of water over the work area sometimes impairs the vision of diver-operators.
THE SAMPLING FRAME is a heavy-gauge galvanized cylinder 15 cm long
with a cross-sectional area of 0.33 m 2 ; larger frames are too bulky to handle.

!HE

3. Some modifications of this dredge have been sugges ted by Dr. Michael Castagna, Scientist-inCharge, Virginia Institute of Marine Sciences, Eastern Shore Laboratory, Wachapreague, Virginia
(personal communication, June 196 3). Dr. Castagna states that the suction in his dredge can be increased by reducing the jet at the dredge elbow to 1. 27 cm {I/2 inch). H e h as u sed a 16-mesh-per-inch
plastic bag as a sieve, and recommends a J absco fire-fighting unit as a pump assembly. The fire-fighting
equipmen t is purchased as a compact unit with a 3 h.p. gasoline engine, a 3.8-cm (1 1 /,-inch) neoprene
impeller pump , and a frame with handles and wheels for ease of handling. The dredge used by Dr. Cas tagna
has fitted behind the elbow a wheelbarro w inner-tube that can be inflated so that, under water, the
dredge is near neutral bouyancy. The pump is mounted on a float so that divers can push it from station
to station.

208

Journal of Marine Research

The frame is used to insure recovery of quantitative samples of uniform volume.
A single 2.54-cm (1-inch) galvanized channel is riveted and soldered across
the center of the frame to provide rigidity and to facilitate handling. To prevent
loss, a stout nylon cord must always connect the frame either to the dredge or
to a line extending to the surface; in shallow water it is most convenient to
attach a float to the dredge. A plastic ruler for measuring the excavation may
also be attached to the float line.

Use of the Dredge. Organisms in sediments may be sampled routinely to
uniform depths. A ScuBA diver ordinarily sets the area frame into the bottom
at three separate locations, roughly in a triangle, to sample an area of l m2
at each station. The bottom material within the area of the frame is then
sucked into the net. The thickness of the desired sample is usually 20 to 30 cm;
stratified samples can be taken at successive depths of 5 to IO cm, in which
case the sample-net is tied off after each stratum is sampled. Acquisition of a
sample usually requires 30 minutes or less, depending on the nature of the
bottom. Fine muddy bottoms require the most time, hard sandy bottoms the
least time, and shelly or mixed bottoms an intermediate amount of time.
Sometimes the frame cannot be set very deep into hard bottom, but this presents no problem, because the walls of a dredged hole in such a bottom remain
firm, and uniform samples can still be obtained.
Because of its small size and light weight, the dredge-sieve has been operated
from a 14-foot skiff in shallow lagoonal waters varying in depth from about
15 cm (6 inches) to 1.5 m (5 feet) and also from a larger boat in offshore
waters at l 5 m (50 feet). The dredge should work well also at depths of 30
to 46 m (100 to 150 feet) and deeper, depending on the practical working
depth of ScuBA.
One diver operates the dredge and another observes, records, and acts as
a diving safety man. During operations, the sampling is observed by the diver;
thus uniformity is insured and the stratification of the organisms can be studied
directly. Should the net become filled before the sampling of a given area is
completed, the accumulated content of the net can be transferred to a burlap
sample bag without interrupting the operation. The distal end of the net is
placed in the sample bag, the cord is loosened, and the dredge discharges the
content of the net into the sample bag, which can then be tied to a diver's
safety line and raised to the surface later.
Advantages. The dredge-sieve has some advantages not found in most
other dredges designed for similar purposes (1 / 10 m• Petersen grab, van Veen
grab, orange-peel grab, etc.). (i) Animals that move rapidly on the bottom
can normally be taken. (ii) In bottoms of hard sand and shell, animals that
burrow deeply are taken. (iii) There is no problem of interference by shells
with the closing of jaws. (iv) Regardless of the type of bottom, all samples
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are of uniform volume and depth . (v) Although a disturbed sample is taken,
stratification of organisms can still be studied if stratified samples are collected,
as noted above. (vi) With samples of r m 2 , better data on the larger and more
widely dispersed animals can be obtained. (vii) The dredge can readily dig to
a depth of 30 cm and can effectively dig even deeper. (viii) Direct observation
of the sampling process insures uniformity of sampling and often provides
supplementary data that is unavailable otherwise. (ix) Little or no sediment
is collected, and the cleaned samples are ready for the immediate processing
of organisms when brought to the surface.
Disadvantages. (i) Of the animals collected, only those that have a median
dimension greater than the mesh of the sieving bag can be treated quantitatively; however, most animals of smaller size are trapped in varying numbers.
(ii) Operators must be trained as divers. (iii) The practical depth of operation
is limited, perhaps to 46 to 61 m (150 to 200 feet). (iv) Soft-bodied animals
are sometimes slightly damaged. (v) Sediment is not sampled by the dredge;
however, a core of practical size can be taken with a plastic tube, or a sample
can be taken with a sediment grab.

