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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
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Introduction

The ““Surber”’ 1 and “‘cylinder’” samplers described in thisAnternatiopal Standard are
designed to remove benthic macro-invertebrates froma_defined shape and area of
substrate of a bed of a water body. Hence these samplers’are sometimes called quadrat
samplers. They may be regarded as quantitative counterparts of the handnet sampling
method described in 1ISO 7828, Water quality (—=yMethods of biologfcal sampling —
Guidance on handnet sampling of aquatié. benthic macro-invertebyates. They are
usually used in water with a depth of less than 500 mm and are thus reptricted to use in
shallow water, particularly the ‘“Surber’’{ which should preferably not be submerged.
Although the samplers can also be‘used in deeper water by a djver, it must be
emphasised that they were not ariginally designed for that purpose. Their basic design
is described as part of this International Standard. Modifications gre presented in
annex A.

1) Named after the biologist, E. W. Surber, who originally designed this apparatus.
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Water quality — Design and use of quantitative
samplers for benthic macro-invertebrates on stony

substfata in shallow freshwaters

Safety preﬁautions — Working alone in water is not
recommenged in view of the risks from high current
velocities, deep waters and unstable beds.

ough methods are described to permit sampling,
conditions, in a water depth of up to 1 m.

The procedyres are applicable to the sampling of all accessible
aquatic habftats in rivers, streams and estuaries where current
velocities in excess of 0,1 m/s would be expected, but‘the
samplers, wlith modifications, may be used in locations.of-low
current velgcity, such as ponds and lakes (see.annex A).
Sampling mpy be difficult or impossible where the substrate in-
cludes largg stones and boulders or dense stands of macro-
phytes (rooted plants). The results of using-the samplers pro-
vide quantitative data on the presence, diversity and relative
abundance pf taxa.

2 Normptive reference
The following standard seontains provisions which, through

reference in|this text, ¢onstitute provisions of this International
Standard. At the time-of publication, the edition indicated was

valid. All sfandards~are subject to revision, and parties to
agreements pased on this International Standard are encouraged
to investiga ibili i t recent edition

4 Apparatus

4.1 Surber sampler

The sampler [see figure 1a)] consists of tw frames hinged
together, one-slipporting the net and the other defining the
sampling area."The whole sampler weighs abo{it 2 kg, folds flat
and is easy to carry. Each frame, and theref¢re the sampling
area, is-ustally a square of dimensions 300 mm x 300 mm, to
give~a ‘sampling area and a net mouth ¢f 0,09 m2 [see
figtire' 1b)]. Two braces lock the two frames |nto the working
position at right angles to each other, and two triangular wings
of netting or canvas reduce the loss of inverteljrates around the
sides of the net.

NOTE — The surface of the sampling area is generglly 0,09 m2 but the
frame dimensions can be modified in order to obtain|a surface area that
permits the sampler to fulfil the objectives of the sampling.

The net should be about 700 mm long, with a|collar of heavier
material (e.g. canvas or sail-cloth) for a short section around
the mouth [see figure 1a)]. This collar increages the durability
of the net, and may be extended under the |net to protect it
from abrasion. The original net was tapered slightly to a dome-
shape at the rear end, but pocket-shaped gnd cone-shaped

of the standard listed below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 5667-3 : 1985, Water quality — Sampling — Part 3:
Guidance on the preservation and handling of samples.

3 Principle

Sampling of benthic macro-invertebrates in shallow running
water by collection using a quadrat sampler, which isolates a
portion of the bed of the water body. Disturbance of the sub-
strate leads to release of macro-invertebrates, from attachment
or burial, and they are carried into the net by the current.

minimizes the loss of invertebrates and in addition gives the
sampler additional strength and stability. The sampler is also
easier to operate than the original in high current velocities.

The choice of mesh size depends on the objectives of the
survey. Table 1 gives details of appropriate sizes.

4.2 Cylinder sampler

The sampler consists essentially of an open-ended cylinder,
constructed of about 0,5 mm thick stainless steel, having the
lower edge serrated with teeth, each 10 mm deep. The upper
edge may be covered by a plastics edging strip to protect
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the operator. Handles on the sides facilitate pushing the
sampler into the stream bed. To allow water to enter the
sampler, an oval aperture should be cut in one side of the
cylinder near the lower edge. To reduce the entry of drift
organisms, this aperture is fitted with a stainless steel screen of
coarse mesh of aperture about 1 mm diameter. Opposite this
opening, a second hole is cut and is fitted with a short exit port
to which a detachable collecting net is attached (see figure 3).
Selection of the appropriate mesh size depends upon the
nature of the investigation but guidance is given in table 1. The
net should be 500 mm deep and is constructed of nylon with a
50 mm deep canvas collar which holds a draw cord for attach-

over to a depth of between 50 mm and 100 mm, depending on
the substrate. It is important to ensure that all dislodged
materials enter the net. With the lightweight Surber sampler,
one hand is normally required to hold the sampler in place.

NOTE 2 — A handle for maintaining the frame in place on the substrate
can be screwed into a central brass T on the top of the upright frame.
The handle can be modified to fit against the chest of the operator,
who can thus press the lower quadrat frame against the substrate, a
technique which is especially useful at high current velocities.

Alternatively, two extensions may be attached to the lower corners of
the vertical frame. These can be folded out so that they lie flat on the

ment to the exit pgrt. A shallow flange on the distal edge of the
exit port ensures $ecure attachment. Two sizes of cylinder are
in general use, with horizontal cross-sectional areas of 0,05 m2
and of 0,1 m2. The depth of both cylinders is usually about
450 mm (figure 4)| The mass of the 0,056 m2sampler is 3 kg and
that of the 0,1 m2[sampler is approximately 4 kg. Figure 4 gives
a recommended pattern for marking out on a flat metal sheet,
together with sorpe details of construction, for a sampler of
area 0,05 m2.

5 Sampling procedure and samples

5.1 Choice of{ sampler

The choice between the Surber-type sampler and the cylinder-
type sampler depends on personal preference based on
operating experience and the prevailing conditions. In slow-
flowing water, orlin deep waters and among vegetation, the
cylinder sampler Has the advantage of being less dependent on
velocity of flow toloperate successfully. In difficult situations of
inability to disturlp effectively the area sampled by hand, it.}s
often advantageo(is to use a stirrer with the cylinder. Whén the
substrate makes i{ difficult to position the cylinder sampler, due
to the presence of large boulders of bed-rock, the Surber-type
sampler is to be greferred.

5.2 Surber sampler

After the net has lbeen opened and theside braces secured, the
first sampling position should be selécted and approached from
downstream. Thg sampler should be lowered into the water
with the open end upstream(so)that the net is kept open by the

knees resting on the
attached. This position is convenient for the operator and also
keeps the lower frame pressed against the substrate.

NOTE 1 — Gaps beneath the edge of the quadrat frame may be quickly
filled with gravel to prevent the loss of invertebrates under the frame
when the substrate within the quadrat is disturbed. Fastening a skirt of
foam rubber (neoprene) to the lower frame enables a tighter fit to be
obtained between the sampler and the substrate. The frame can be fur-
ther secured to the substrate by mounting two small spikes in the cor-
ner where the frames are connected [see figure 1c)].

The substrate within the quadrat should be disturbed carefully
by hand; the wearing of rubber gloves is advisable if the water
is very cold. Large stones should be scrubbed clean and
discarded; small stones and gravel should be stirred and turned

bed, thereby allowing the operator to maintain the sampler in place
with his feet.

Itis essential that this sampler is used by two eperatdrs in water
of high current velocity (about 0,8 m/s),” one tq hold the
sampler and the other to disturb thessubstrate.

When no more material can be dislodged within tHe quadrat,
the sampler should be lifted out of the water with th¢ open end
of the net facing upstream, The net may be immefsed in the
water to wash the materials in the net to its apex, but it is
essential that the mouth of the net is not resubmerggd as addi-
tional animals mayenter the net. The net should be gverted and
its contents transferred to a container, such as a trgy, bow! or
jar, holding qnater collected from the water body being sam-
pled. Some operators insert a collecting bottle at the apex of
the sampling net. Some preliminary sorting can be|performed
in the, fi€ld to remove unwanted debris (e.g. wood|fragments
and rocks), and to minimize sample weight. This car| be further
enhanced by using a small net [see figure 1e)] together with a
decanting technique, i.e. swirling the contents of th¢ container
and pouring into the small net, and repeating this oppration un-
til all the organic material together with the invertebrates is
transferred to the small net. The small net should then be
everted so that the contents can be transferred t¢ a sample
container. The remaining inorganic material shopild be in-
spected and any heavy organisms transferred to the sample.
The sample should be preserved immediately| to avoid
underestimation of numbers. If sorting is to be delayed by only
up to an hour, then the sample may be stored in water in an
enclosed container.

The sample should be preserved in accordance with the in-
structions given in ISO 5667-3.

For modifications of the Surber sampler, see annex A.

.9 CLylinder sampler

With the collecting net firmly attached to the cylinder, the
sampling position should be approached on the river bed from
downstream to avoid undue disturbance of the sampling area.
The sampler should be placed on the stream bed so that the
water inlet screen faces the current. The cylinder should be
pushed, where possible, into the substrate to a maximum
depth of 70 mm, using an alternating rotary motion. The collec-
ting net should be so arranged that it is fully open and extends
downstream of the cylinder with its opening facing upstream;
this permits an unimpeded flow of water through the net. The
operator should stand immediately downstream of the sampler
with feet astride the collecting net, using both feet and legs tc
maintain the position of the sampler.
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Large stones should be examined within the sampler and any
attached animals dislodged into the water flowing through the
cylinder. Small stones and fine substrate should be disturbed
by stirring the substrate by hand to a depth of approximately
50 mm. The stirring should be repeated to ensure the removal
of all organisms.

The water flowing through the cylinder carries the suspended
animals into the net, where they are retained. In urban areas,
where glass debris is often deposited in rivers, care is needed in
this process, especially in polluted waters, where disturbing the
finer substrate may be safely achieved using a rod. If the hands

1ISO 8265 : 1988 (E)

are used, rubber gloves should be worn. After allowing time for
the dislodged material to be carried into the collecting net, the
net should be removed. In doing so, the catch should be con-
centrated at the end of the net to facilitate removal. The net
should be everted to transfer the catch to a tray for initial in-
spection and sorting, care being taken to ensure that all the
animals in the net are removed.

The sample should be preserved as in 5.2.

For modifications of the cylinder sampler, see annex A.

Table 1 — Recommended mesh sizes

Maximum aperture Ref:o'mmended
Slurvey objective size minimum net Comments
Yy 00] depth
mm mm

General/rodtine biological monitoring 0,5 or 0,75 400 May not capture first ingtar stages of

data for surpeys using biotic many insects

scores/indides

For surveillgnce with more complete 0,5 475 More likely to capture fifst instar

records of thxa present stages of many insects

For special $urveys requiring complete 0,25 625 Ensures capture of first jinstar stages

taxa lists and very small organisnis which may
prove of value in water guality
determination
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a) Complete sampler with net

Dimensions in millimetres

b) Details of metal frame

Figure 1 — Original Surber sampler
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Holding for the net

)Y

Skirt of peoprene

Spike

c) Frame modified with spikes
and neoprene skirt

N~

mesh size 250 um

e) Separate net for
preliminary field
sorting of sample

_— Net of mesh size 250 pr|

]

- Sail-cloth

d) Use of sail-cloth (canvas) collar to protect
inner net from abrasion

Figure 1 (concluded) — Original Surber sampler
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Wire|gauze

Dimensions in millimetres
Front frame Rear frame
galvanized steel

galvanized steel

Holes for net attachment
using thin wire

Solid side panel
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Figure 2 — Modified Surber sampler
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Figure 3 — Cylinder sampler
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Dimensions in millimetres

30

Figure 4 — Recommended pattern for a cylinder sampler for an area of 0,5 m2
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