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Foreword

This European Standard has been taken over by the Technical Committee CEN/TC 230 "Water
analysis" from the work of ISO/TC 147 "Water quality" of the International Organization for
Standardization (ISO).

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by July 1995, and conflicting national
standards shall be withdrawn at the latest by July 1995.

According to the CEN/CENELEC Internal Regulations, the following countries are bound to
implement this European Standard: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, lceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom.

Endorsement notice

The text of the International Standard 1SO 9391:1993 was approved by CEN as a European
Standard without any mpdification.

NOTE: Normative references<to ‘international ‘publications are listed in annex ZA
(normative)
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Annex ZA (normative)
Normative references to international publications
with their relevant European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions
of any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies (including amendments).

Publication Year Title » EN Year

1SO 7828 1985 Water quality - Methods of biological EN 27828 1994
sampling - Guidance on handnet sampling of
aquatic benthic macro-invetebrates
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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-governmental, in liaison with 1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at:least 25 % 'of thermemberjbodiesicasting
a vote.

International Standard ISO 9391 was prepared by Téechnical° Committee
ISO/TC 147, Water quality, Sub-Committee SC 5, Biological methods.

Annexes A and B form an integral/parti:of this international-Standard

© ISO 1993
All rights reserved. No part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without per-
mission in writing from the publisher.

International Organization for Standardization

Case Postale 56 ® CH-1211 Genéve 20 ¢ Switzerland

Printed in Switzerland
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Introduction

A major problem when using benthic macro-invertebrate communities as
indicators of water quality in rivers is the inherent natural differences in
community structure caused by factors other than water quality, for ex-
ample current velocity and the nature of the substratum. In upland rivers,
riffles provide suitable comparable sampling sites where differences in
water quality can be detected biologically. In lowland rivers, suitably lo-
cated riffles may not be available, and in larger deeper rivers riffles may
be totally absent. In addition, methods suitable in shallow waters are not
practicable for deeper, waters where alternative methods have to be used.
Therefore, although desirable for purposes of comparison, it is not poss-
ible to adopt a standard method of sampling for the benthos of all rivers.

In lowland rivers, riffles are not always available for sampling and therefore
a corresponding. standard. benthic/ biotope for comparison using water
quality is not always available. Although the smaller, slow-flowing lowland
rivers Iwith! a depositing/sabstratum and rooted plants support a charac-
teristic rich macro-invertebrate fauna, such biotopes are not always avail-
able.in the lower stretches of larger rivers. In such rivers, the benthic
macro-invertebrate fauna may be severely restricted by adverse physical
conditions such asa strong current flowing over a substratum of bed-rock,
or’an’ Unstable ‘substratum of deposited silt which is subject to frequent
scouring by high river currents. It is therefore necessary to use an alter-
native biotope for the assessment of the biological quality of lowland riv-
ers, which is independent of the natural substratum. This need is fulfilled
by the colonization sampler, which provides an artificial substratum, al-
though it is accepted that this may be more selective of the flora and fauna
present in the habitat.

If the location is suitable for actual sampling, the choice of the type of
sampler to be used is largely dictated by one of the following three broad
objectives.

a) List of taxa, for example families, with no measure of relative or ab-
solute abundance. (The minimum requirement is a sampler that ade-
quately collects material from all types of micro-habitat on the river
bottom. A dredge would suffice.)

b) The relative abundance of species. For this purpose, the sampler has
to be operated in a standard manner for all the types of substrata that
are to be investigated. Although a qualitative sampler, for example a
dredge, is adequate, quantitative samplers are preferable because their
performance is less affected by the operator.

c) The number or biomass of invertebrates per unit area. Only quantitative
samplers, for example grabs, corers, air-lift samplers, can be used for
this purpose and many replicate sampling units need to be taken for
each type of habitat.
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INTERNATIONAL STANDARD

ISO 9391:1993(E)

Water quality — Sampling in deep waters for
macro-invertebrates — Guidance on the use of
colonization, qualitative and quantitative samplers

WARNING — SAFETY PRECAUTIONS

Working alone is not recommended, particularly with high current velocities, deep waters, unstable
beds and with boats. Boats should be equipped to meet at least the minimum national safety
requirements. Users of compressed air should ensure that appropriate pressure regulators, piping

and hoses are installed.

1 Scope

This International Standard‘provides guidance ‘on-the
use of colonization samplers and the’“sampling sof
macro-invertebrates using qualitative and quantitative
samplers for deep rivers.

Colonization samplers allow water quality to be as-
sessed by providing a collection of macro-
invertebrates indicative of the water quality at the
sites of concern. They do not sample the natural
invertebrate fauna, which may be restricted by physi-
cal conditions unrelated to water quality. They are to
be used when studying lowland river waters of depth
over 1 m. They are not recommended when they
could be subjected to debris accumulation, floods,
exposure above the water level, vandalism or
anchorage problems.

The deep water samplers are for use in rivers deeper
than 1 m and on substrata ranging from mud to
stones. They are unsuitable when sampling over
macrophytes or stones of sizes greater than about
15 cm, or in very fast flowing water.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 9391. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this

part of ISO 9391 are encouraged to investigate the
possibility) of applying the most recent editions of the
standards indicated 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.

ISO 7828:1985, Water quality — Methods of biologi-
cal sampling — Guidance on handnet sampling of
aquatic benthic macro-invertebrates.

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 7828 and the following defi-
nition apply.

3.1 deep water: Water from 1 m below the water
surface to the limiting depth for efficient sampling.

4 Colonization samplers

4.1 Principle

Standard artificial substrata are positioned in deep
rivers and left for a period of several weeks. The arti-
ficial substrata are colonized by macro-invertebrates
during this period. The artificial substrata are then re-
moved from the river to allow qualitative or quantita-
tive assessment of the colonization.
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