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Abstract

1. This paper presents the various communities of Trichoptera of five stream types in the lowlands of
north-eastern Germany and their role as bioindicators for the assessment of river quality. By using caddis-
flies in a bioindicative working procedure, called Standorttypieindex, it could be shown, that the integrative
ecological classification of watercourses is possible in this way. This assessment system works in all stream
types of the north-eastern-lowlands, also in the streams, which are otherwise difficult to assess, like the
slow-running and natural back-dammed streams. The aim of the assessment is to determine the degree of
man-made-stress, which influences relatively homogeneous river sites.

2.The Standorttypieindex uses the total amount of bioindicative species-groups of a habitat for the assess-
ment. The index represents mainly the ratio of the differently adapted species-groups due to the total
amount of evident species. Its values are dependent on the degrees of man-mades-stress in the different
river sites and the river-types.

3. The type-specific calibration of the assessment method was done, by using unstressed and stressed river
sites. Five ecological quality classes (see European Water Framework Directive 2000) were defined for each
of the types. The classification scale of five different river types should be demonstrated in this paper.

4. About 80 species of Trichoptera were recorded during the investigation, among them about a third of
endangered and rare species.
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Introduction

The lowlands of north-east-Germany are geological relatively young and therefore mostly
morphological different. The landscape was predominately formed by the postglacial
processes of the Weichselian Ice Age. A result of the landscape formation is a wide
variety of different stream types, which are often heavily disturbed by human activities.
Therefore it is necessary to evaluate the extent of environmental impacts and the degree
of man-made-stress. The EU Water Framework Ditective (2000) demands a scientific
basis for the development of integrated water management approaches and criteria for
bioindicative assessments (for example composition and abundance of aquatic flora
and benthic invertebrate fauna). An increasing number of countries use benthic macro-
invertebrates in surveillance and monitoring programmes to produce biological classifi-
cations of streams that evaluate different kind of man-made stress (e.g. NEWMAN 1988,
AFNOR 1992, ARMITAGE & PETTS 1992, METCALFE-SMITH 1994, WRIGHT et al. 1989,
1993, 1997, VERDONSCHOT 2000). The taxa of benthic macroinvertebrate found du-
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ring a survey is normally used to calculate a biological index or scote which is related to
a particular stress (ROSENBERG & RESH 1993, METCALFE 1989). A classification can be
realized by comparison between a reference community, which represents unstressed
conditions, and the observed community (GQA 1997, ISO/FDIS 8689-1 1999, 1ISO/
FDIS 8689-2 1999). This type of classification takes into account the natural variability
of biological communities. Many countries developed their own assessment method of
rivers so up to now there is no single classification or index scheme that covers all
geographical regions. In Germany two main methods for assessing running water exist:
1) saprobic index and 2) classification using physico-chemical parameters. The saptobi-
en system (DIN 38410, part 2) uses invertebrates as bioindicators for saprobic polluti-
on. This method has been introduced in Germany to standardise the evaluation of
water pollution (FRIEDRICH 1990, 1998). It is possible to determine cumulative and vety
complex effects, but there are two difficulties when applying the method to slow-run-
ning waters (BORNER et al. 1994):

- the naturally high autosaprobic production of the streams ovetlaps with the allo-sap-
robic phenomena, which should be detected. Therefore, the differences in the classifica-
tion values are not a true reflection of the degradation.

- the procedure only allows the assessment of the watercourse and valuation of only
one man-made-stress component.

There are also many problems in applying the classification using physico-chemical pa-
rameters, especially the limiting values of the parameters depending on the different
river types. Using this method, it is only possible to classify the actual state of the water-
course. The procedure frequently yields very similar classification results for partly very
different hemerobic sites because of the one-sided evaluation of the physico-chemical
charactetistics of the tivers. A new bioindicative method, called Standorttypieindex (THIE-
LE et al. 1994, BERLIN 1995, THIELE et al. 1996, THIELE 1999), was developed over a
period of five years, based on the knowledge and the difficulties of the former assess-
ment systems. This method is applicable on the watercourse and on the tiver banks as
well as on the floodplains. Bioindicators are the aquatic macrophytes, the Trichoptera
and the Lepidoptera. Therefore a very complex indication is possible, so that the de-
mands of the Buropean Water Framework Directive (2000) (esp. Appenchx V) are consi-
dered. The Standorttypieindex uses the total number of bioindicative species in a tivet/
floodplain area for assessment. It represents the ratio between stenotopic and eutytopic
species that is dependent on river types and expresses this value in an index. Differences
in the index in more or less degraded areas are indications of man-made-stress on these
sites. This paper presents the developing state of the assessment method Standortty-
pieindex due to the evaluation of different stream types using Trichoptera. As a by-
product of this work, the composition of Trichoptera communities of various types of
running water was investigated and described.

Investigation areas and sampling

The investigations were undertaken on several unstressed and stressed tivets sites in the
federal state of Mecklenburg-Western Pomerania. In the end of the year 2000 more
than 140 river sites were analysed. The sites covers the most of the important river
types, which were described for the young glacial landscape of notth-eastern Germany
by MEHL & THIELE (1998). Samples were taken in representative tiver sites using stan-
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dard methods. Larvae of Trichoptera were collected by nets and surber samplers. The
adults were trapped with automatically working light traps. This method was recom-
mended by BOURNAUD et al. 1983, FONTAINE (1982) and CRICHTON (1960, 1976) be-
cause widespread tivers are often poor to investigate. The combination of different
collecting methods is a good opportunity to improve the holistic assessment of river sites.
The analyses were carried out from March to October and repeated for several years.

Methods for determining caddis flies were described by: EDINGTON & HILDREW (1981),
MALICKY (1983), SCHMEDTJE & KOHMANN (1992), TOBIAS & TOBIAS (1981), WALL-
ACE et al. (1990) and WARINGER & GRAT (1997). The nomenclature follows ILLIES (1978).

Principle

One part of the new developed assessment system “Standorttypieindex” uses the mero-
limnic group of Trichoptera as bioindicators, because caddis flies are very sensitive for
different disturbances in stream and riparian ecosystems. The basis of the Standortty-
pieindex Trichoptera (STI-T) is the type-specific spectra of caddis flies existing under
natural conditions and is, therefore, a qualitative working system. The species are divi-
ded into ecological categories, which express the species-specific degree of adaptation
on river sites (Fig. 1). Reference data are obtained in similar unstressed sites. To evaluate
man-made-stress, the data from the observed site were compared with a set of reference
data. The index shows evident differences in various levels of stress. Due to the diffe-
rent stream types there are several classification schemes.

°  Category 1: (ec=1.0) Species living in many types of river sites (eurytopic species)
e Category 2: (ec=2.0) Species living in lakes and slow running waters

e Category 3: (ec=3.0) Species having a slightly preference for running waters

e Category 4: (ec=4.0) Species having a specific preference for running waters

Fig. 1: Definition of ecological categories.

Calculation

The Standorttypieindex is calculated using the formulae in Fig, 2. By analysing the natu-
ral sites of a type the 100% value could be defined on a classification scale. It is postula-
ted that a stable biocoenosis exists under such natural conditions. When defined diffe-
rent stressed sites are investigated, it is possible to find the values of the other ecological
quality classes.

n STIT = Standorttypieindex Trichoptera
zeg ec = ecological categories
STIr == = n = number of taxa

i= i-taxon

Fig. 2: Formula for calculating the STT in watercourse using Trichoptera as bioindicators.
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Type specific spectra of Trichoptera and calibration of the method

Table 2 shows examples of type specific Trichoptera spectra and the value of the Stand-
orttypieindex for five different type specific reference sites. These are:

° streams in beech forests (bf),

. streams in v-shaped valleys (vs),

. streams in sandy soil (sa),

. streams with broad peat floodplains and organic river beds (bp)
. streams with small peat floodplains and organic river beds (sp).

About 80 species of Trichoptera were recorded during the investigations. Among them
is about a third of endangered and rare species. For Setodes punctatus and Brachycentropus
subnubilys the v-shaped valleys of the Nebel (vs) are until now the only known localities
in Mecklenburg-Western Pomerania. Limnephilus tanricus is recorded in Germany for the
first time. Therefore, especially undisturbed river sites are very important for the occur-
rence of species with specific adaptations.The spectra of the caddis species varied wide-
ly for the different river reference types (Tab. 1). Therefore the values of the type-
specific indices ranged from 4,8 (stream with broad peat floodplains and organic river
bed) to 13,3 (stream in beech forests). In streams with organic substrate the indices
(reference data) were relatively low, compared with the Standorttypieindices of water-
courses with mineralic beds. The cause for this phenomenon is that the most of Tricho-
ptera, living in such streams, are predominantly lentic species and prefer slow-running
waters. They are classified in the ecological categoties 2 and 3.

Classification

By comparing the degrees of disturbance in defined river sites and the Standorttypiein-
dex values for more than three years, it was possible to create a classification system with
five quality classes. In contrast to the saprobien system, which uses seven classes, this
method follows the recommendations of the European Commission. The definitions
of the classes of water quality correspond with the Harmonised Monitoring and Classi-
fication of Ecological Quality of Surface Waters in the European Union. They are pre-
sented below (Tab. 2).

Tab. 3 represents the range of quality classes for the different river types. Special atten-
tion must be paid to the assessment of streams with peat floodplains: there is a diffe-
rence between mineral (sand, clay, silt etc.) and organic (peat) river beds in the structure
of underwater habitats and biocoenoses. Therefore two classification scales are needed
for one river type.

An example of use can be presented for 19 sites for streams in sandy soils in Mecklen-
burg-Western Pomerania (Fig. 3). The results of the assessment indicate that there is a
strong relationship between the visual degree of man-made-stress and the value of Stand-
orttypieindex. Five quality classes could be calibrated for watercourses in dependence
on river sites representing different degrees of stress.



Proc. 10™ Int. Symp. Trichoptera - Nova Suppl. Ent., Keltern 15 (2002) 485

Tab 1. Spectra of type specific species of caddis flies and the value of index for reference sites (abbr.: EC
— Ecological Class, bf - stream in beech forests, Reppeliner Bach; vs - stream in v-shaped valleys, Nebel
near Koppelow; sa - stream in sandy soil, Gehlsbach; bp - stream with broad peat floodplains and organic
river bed, Warnow near Hohen Schwarfs; sp - stream with small peat floodplains and organic river bed,

Nebel neat Dobbin).
Species ec bf vs sa bp sp
Agapetus octirpes CURTIS, 1834
Agraylea multjppurnciata CURTIS, 1834

Agraylea sexmaculata CURTIS, 1834

Agrypria pagetana (CURTIS, 1835)
Anabolia nervosa (CURTIS, 1834)
Athnpsodes albrrons (LINNAEUS, 1758)

x| X| x| %X

Athirpsodes ciereus (CURTIS, 1834)

x
X
X

Bergeodes minutus (LINNAEUS, 1761)
Bractycerntrus submubius CURTIS, 1834

Ceraclea atboguriataz (HAGEN, 1 860)
Ceraclea dissimiis (STEPHENS, 1836)

X| X| X| %

Ceraclea rigronesvosa (RETZIUS, 1 783)

Ceraclea semiis (BURMEISTER, 1839)
Chaelopteryx villosa (FABRICIUS, 1798)

X
x

Cheurmatopsysche /epida (PICTET, 1 834)

Cyrnus crenaticorni/s (KOLENATI, 1859)

Cyrnus Havidiis McLACHLAN, 1864

Glphotaelivs pelucidus (RETZIUS, 1783 )

Grarmimotaulius migropurnciatus (RETZIUS, 1 783)

Halesus digitatus (SCHRANK, 1781)

X
x

X| X| X| X| x| x| x
X

Halesus radjatus (CURTIS, 1834)

Halesus tesselatus (RAMBUR, 1842)

X| Xi X| X

Flyaropsyche peticiadua (CURTIS, 1 834)

fydropsyche saxonica McLACHLAN, 1884

Fyaropsyche sita/la/DOHLER, 1963

X| X| X| %

Fydroptia sparsa CURTIS, 1834

lronoguia dubsa (STEPHENS, 1837)

x

Mhytrichia lamelaris EATON, 1873

Lepidostorna firtum (FABRICIUS, 1 775)

Leplocereus tineiforrmis CURTIS, 1834

Limeptitus affin/s CURTIS, 1834

Limieptitus aurica/a CURTIS, 1834

x| X X| %
x

Limnephilus decprens (KOLENATI, 1 848)

Lumneplilus extricatus McLACHLAN, 1865

Limnepthitus Havicorn/s (FABRICIUS, 1787)

Limnephus griseus (LINNAEUS, 1 758)

Limnephitus frrsutus (PICTET, 1 834)

4
2
2
2
2
4
2
2
4
3
3
3
2
4
4
2
2
£cnomus feneflus (RAMBUR, 1842) 2
2
1
3
3
1
3
4
4
2
3
8
3
2
1
2
8
1
1
1
3
3

X X| X| X| %

Limneptitus fgnaviss McLACHLAN, 1865
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Tab. 1. (cont.)

Limneplilus lunatus CURTIS, 1834

Limnephiius marmoratus CURTIS, 1834

X

Limnephilis nigriceps (ZETTERSTEDT, 1840)

Limnephius potitus McLACHLAN, 1865

x| X

Limnephilus rhombicus (LINNAEUS, 1758)

Limnephius sparsus CURTIS, 1834

X
x

Limnephilus stigma CURTIS, 1834
Limneplilus tauricts SCHMID, 1964

X
X

Limnephitus vittatus (FABRICIUS, 1798)

Lype phacopa (STEPHENS, 1836)

Lype readucta (HAGEN, 1868)

Micropterna lateralis (STEPHENS, 1837)

Micropterna seqguax McLACHLAN, 1875

Molanna angustata CURTIS, 1834

Mystacides azurea (LINNAEUS, 1761)

Mystacides fongrcorris (LINNAEUS, 1758)

Odornfocerum albicorne (SCOPOLI, 1763)

Oecells firva (RAMBUR, 1842)
Oecells lacustris (PICTET, 1834)
Oecells octiracea (CURTIS, 1825)

Orthotrichia anguste/la McLACHLAN, 1865
Orthotrichia costals (CURTIS, 1834)

Oxyethira Havicorn/s (PICTET, 1834)

FPhacopteryx breviperni/s (CURTIS, 1834)

Fhryganea bjpunctata RETZIUS, 1783

Fhryganea granars LINNAEUS, 1758

Plectrocnemia conspersa (CURTIS, 1834)

Polycentropus avomacu/atus (PICTET, 1834)

Polycentropus rrroratus (CURTIS, 1835)

Potamopliytax fatpernnis (CURTIS, 1834)

Potarnophiyilax nigricor/s (PICTET, 1834)

Fotamopliylax rotundjpenris (BRAUER, 1857)
Rhyacophiia rasciaia HAGEN, 1859

Rhyacophna nubia (ZETTERSTEDT, 1840)
Sericostorma personatum (KIRBY & SPENCE, 1826)
Selodes purnctatus (FABRICIUS, 1793)

Sio rigricorris (PICTET, 1834)

Silo patjpes (FABRICIUS, 1781)
Stenophylax permisius McLACHLAN, 1895
Tinodes waerer/ (LINNAEUS, 1758)

= AL B BB B W R BB W 2 BN NN N = NN RN NN R BB W N = N NN N -
x
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Tab. 1. (cont.)

Trichostegra minor (CURTIS, 1834) 2 X
Wormaldia subnjgra (McLACHLAN, 1865) 4 X
Value of Standorttypieindex Trichoptera 13,3 | 12,1 9,6 4,8 52

(Reference data):

Tab. 2. Generalised definitions of ecological quality for use as a harmonised classification.

Quality class 1
(high ecological quality)

Little or no evidence of anthropogenic impacts on biological communities
and their habitats. The nature (composition and diversity) and status
(productivity) of the biota reflect that they are normally associated with
undisturbed habitats.

Quality class 2
(good ecological quality)

Detectable but low-level impacts on biological communities and their
habitats. The biota shows signs of disturbance but are fully self-sustaining
and deviate only slightly from that normally associated with the habitat
under undisturbed conditions.

Quality class 3

(fair ecological quality)

Significant impacts on biological communities and their habitats. The biota
exhibits moderate deviations from that normally associated with the habitat
under undisturbed conditions.

Quality class 4

(poor ecological quality)

Severe impacts on biological communities and their habitats. The biota
exhibits large deviations from those normally associated with the habitat
under undisturbed conditions.

Quality class 5

(bad ecological quality)

Only a few stress-tolerant species present or completely dead.

Tab. 3. Classification scales for five river types.

River types

EQC 1 EQC 2 EQC 3 EQC4 | EQCS5

Streams in beech forests

213,0 211,0<13,0 | 29,0<11,0 | 27,0<9,0 <7,0

Streams in wshaped valleys

212,0 >10,0<12,0 | 28,0<10,0 | >6,0<8,0 <6,0

organic river bed

Streams in sandy soils >9.0 >7,0<9,0 >5,0<7,0 | »3,0<5,0 <3,0
Streams with broad peat floodplains and >45 >3,5<4,5 >2,5<3,5 <2,5 n.d.
organic river bed

Streams with small peat floodplains and >4.5 >3,5<4,5 >2 5<3,5 <2,5 n.d.
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Fig. 3. Example for the calibration method in streams with sandy soils via Standorttypieindex STI-T.
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