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Research topics: - Tools for Long Term Ecological Research
- Functional organisation of freshwater communities
- Riverine Landscape: fragmentation and connectivity
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River Ecology and Conservation

Research focus: Freshwater Crayfish - Aquatic conservation

‘ Crayfish as surrogate species
- indicators, keystones, flagships,
umbrellas, targets

Crayfish species color codes B, italiva (AUT. ABU)

® Aslacus astacus 8 ltallea (AP ANG)
B, italica (AUT, ABU)

& Austropotamobius torrentium

®» Austropotamobius palipes

{a italica (AUT, HMS)
B. italica (AUP, HMS)
B italica (AUT, HMS)

B. italica (AUP, HMS)
B. italica (AUP, PLS)

[B, italica (AUP. HYP)

8. italica (AUP, HYP)
B. jtalica (AUP, PLS)
B. italica (AUP, ANG)

B. italica (AUP, KRB)

" B. italica (AUP. KRB)

[ B. italica (AUP, KRIE)
L~ B. italica (AUP, MSB)

— B, italica (AUP, MS8)

italica

Branchiobdella

i [B pentadonta (ASA. WBGE)

B. pentodonta (ASA, KRU)
100 B pentodonta (ASA, WSA)
100 ~B. pentodonta (ASA, WSA)
~ B, pentodonta (ASA, HSS)
|~B. pentodonta (ASA. HSS)
100 _73 pentodonta (ASA, HES)
=B. pentodonta (ASA, HES)
 B. pentodonta (ASA, BER)
- B. pentodonta {ASA, BER)
- B. penfodanta (ASh. KRU)
L B pentodonta (ASA, WBG)

- Tool-box for indigenous crayfish conservation
- Functional role of freshwater crayfish
- Crayfish and their symbionts

Branchiobdella
pentodonta

Research topics:
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‘ Surveys river ecology
- theoretical and practical training in habitat

assessments, field and lab methodology,
taxonomy of benthic invertebrates, Fauna
Aquatica Austriaca, WFD implementation,
etc.

_ ' Quiality test laboratory
) - Austrian River Assessment

Strategy, WFD - Ministery

MN000<=51<020
BNO020¢=S1 <040

040 <=5l <080
B 060 <= S1< 080
MOS0 S0

Research topics: - Indicator quality of benthic invertebrates
- Species traits
- CASIMIiR and benthic invertebrates
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Global
warming
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Biologists say climate change may
already be affecting high-mountain
ecosystems around the world,where
plants and animals are adapted to cold,
barren conditions now face higher
temperatures and a surge of predators
and competitors

All Downhill From Here?
Science303(2004)
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Alpine river systems

Alpine ecosystems have received considerable attention, glacial
retreats - especially succession patterns of flora and fauna.

Rivers play an important role in these environments
- “landscape-end R ‘
- flooding
- solute transpor I RIE UGN

=

ingering” role W .

- land-water congEeiV
- food-web links

- C-source and (=Sl

- ecosystem struEtlEN, fu,wnctio;r‘;u;:f‘
- climate/environEEINSERGEE=



Species traits in the alpine stream fauna:
a promising tool for freshwater monitoring

+ Hydromorphology and ecology
of alpine river ecosystems

. Spemes traits in the alpine stream fauna"':
+ Environmental chaﬂge and tooisf X

-
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Fureder (1999): Types of alpine running waters
(based on lllies, Steffan, Ward, Milner & Petts)
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Freshwater inventory — River
morphology

Hohe Tauern NP (A) Ritsererner-Ahrn NP )
e 1787Km2 =~ e 315 Km?2
o 279 Rivers o 65 Rivers
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~ Channel morphology =
" Typology of rivers

R Literature-
AR 3 - W Data-research
, R - Inventory+
. PR Sai S - 28 channel-
ek S morphology
i Mapping

Typology
alpine rivers

Fureder & Amprosi (2001), Freder et al. (2002)
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Hierarchial framework of river types

1. Origin , -
- (glacier, spring) « : T

2. Location within °
river system:
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strong annual and diurnal dynamics €-> better balanced
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Temperature

‘ Spring-fed stream

I Glacier-fed
stream

Potential
temperature
range

Distance from water source

Flreder (1999)

extremely low T, .., and T, €= higher T _.,,and T
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max
few degree days €<—-> more-many degree days



EGG POSITIONI'
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\ WATER ‘
TEMPERATURE

PUPAE

LARVAE Flreder (1999)



DIAMESINAE
ORTHOCLADIINAE
OLIGOCHAETA
TIPULIDAE
SIMULIIDAE
TAENIOPTERYGIDAE
EMPIDIDAE
BAETIDAE
NEMOURIDAE
LEUCTRIDAE
PERLODIDAE
LIMONIIDAE
LIMNEPHILIDAE
CHIRONOMINAE
HEPTAGENIIDAE
RHYACOPHILIDAE
Taxonomic richness

Mean
Range

2 3
05 1-8

Maximum
temperature (°C)

6

6
1-13

8

10

14
3-25

Pfannkuch's index
of channel stability
12 60 40 20

4 11
0-11 0-25

Milner et al. (2001)
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Flireder et al. (2003)
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Stream reach
characteristics

Stream reach Stream  Altitude  Watershed Source Position. resp.
order (ma.s.l.) (Km2) treeline
Konigsbach Oberlauf (KO) 2 2240 4.4 Spring above
Konigsbach Unterlauf (KU) 2 1850 5.8 Spring below
Timmelsbach Oberlauf (TO) 3 2100 3.6 Spring above
Timmelsbach Unterlauf (TU) 3 1600 6.3 Spring below
Ferwallbach Oberlauf (FO) 2 2380 4.1 Glacier above
Ferwallbach Unterlauf (FU) 2 1960 7.9 Glacier below
Rotmoosache (RO) 2 2280 10.4 Glacier above
Langtaler Bach (LO) 2 2440 10.7 Glacier above
Gurgler Ache (GA) 3 2030 39.1 Glacier below

Flireder et al. (2003)






Food utilization

Gut contents
relative proportion of
food items

Stable isotope
S 13C, S 15N /
(e.g. Fry 1991 ﬁ

-

Flireder et al. (2003)
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C/N ratio - insect families







815N

Per

all streams “—

) Leu O.Leu
glacial streams * Per
.<Bae .Nem ® Nem

Tae o Hep. oChI
Tae ° Bae ®

Hep
.‘_.C
o4 Cap ap
grass
leayes -
| | | | |
-32 -30 -28 -26 -24



FOOD RESOURCE AVAILABILITY
STABILITY

TEMPERATURE
TIME SINCE LAST

B,
S
x

=)

=
@)
N
—
<t
=
=
D
e
)
=
@)
—



o Macroinvertebrates

B . Macroinvertebrates are ubiquitous and
§ abundant in streams and rivers

¥ Relatively sedentary, relatively long-

' living, so they are good integrators of
ocal conditions

* Widely used across the world in
biomonitoring/bioassessment programs

* Provide an indicator which is consistent
with National monitoring programs and
EU-WFD




Ecological assessments

60 near-natural river sectors R
(1000 - 2500 m a.s.l.)

144 seasonal mean abundances

297 taxa (species/groups)
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Resmence tralts &
small body length, high adult mobility, j"\‘
habitat generalist G

« Resistance traits
clinger, rheobiont, stream
lined/flattened, two+ stages outside

' « Environmental harshness traits
cold temperature tolerance,
omnivory, low food level exploitation



Resilience traits
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species traits

along the gradient of environmental
harshness

—> species with traits conferring
resilience, resistance and
ecophysiological tolerance were predicted
to increase in importance

—> noise may result from
lack of information or
Inprecission in some species

- ~d
o e g,,
<l

—> selected traits are a valuable tool to
understand the role of specific habitat
conditions, together with habitat and
fauna relationships






species traits

—> species with traits

- el conferring resilience,

| resistance and to overcome

| environmental harshness

| were considerably affected in

N their relative proportions

SLll = most traits followed the
expected pattern

- R 2 and R 3 were different

Fureder (unpubl. data)



cold stenotherm

Fureder (unpubl. data)



Conclusions
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monitoring

RIVER MONITORING HOHE TAUERN NATIONALPARK (2004 -20I2)

alpine rivers
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Collembola; 569 Coleoptera; 279

Ostracoda; 3703 Cladocera Nematoda
43 5126  Nematomorpha

128

Copepoda; 16818
Tardigrada; 3243

terrestrische Taxa
1272

Turbellaria; 1179

Oligochaeta; 10901
Acari; 3787
anclere Diptera

2925

Blephariceridae
1285

Chironomidae
198227

Simuliidae
16205

Trichoptera
2116

Total:
408 557 individuals

Ephemeroptera
109638

Relative proportion of main taxonomic groups River Monitoring Program
2009-2011: > 19 orders



Chironomidae

Ephemeroptera Plecoptera

Trichoptera

1000

. o =)
=1 = =]
= = =

1 1 1

Temperatur Jun/Jul/Aug

ra

=]

=
1

fe re n Ze n (Lassacher & Fireder 2013)

5

D. cinerella-zernyi

D. steinboecki Rhithrogena loyolaea

Baetis alpinus

10004

= - @
S =] =]
1 i i

Temperatur Jun/JulfAug

e
=]
1

[==le]

- Temperaturpr




. 2 = . - R2 = 0-836
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¢ Fig. 3: Regression analysis of water temperature and a-diversity indicator values of grouped individual densities of the nine

sampling sites at Goldberg region (see Fig. 1 right site), September 2011; higher R? mean a stronger relationship between the
index values and water temperature; Shannon Wiener and Simpson index are commonly used in literature but we evaluated
superior alpha diversity indicators (e.g. Q Statistic & Margalef's Diversity)









