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Biological Station Lunz (1906 - 2003),
new built, new start 2011

Ritrodat-Lunz Concept (1977 - 2002)
Oberer Seebach (Bretschko 1978)




Biological Station Lunz
(1906 - 2003)
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Franz Ruttner Head of the Inst. 1924-1957



RITRODAT LUNZ

23 Years
Concept in
Stream Ecology

Main Focus in Lunz -
Stream Ecology
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RITRODAT - concept (BRETSCHKO 1978)

duration:
1977 - 2002
Objective:
Ecosystem analysis of a mountain stream
— general patterns in streams

Realization:

* Scientific capacity of institute focuses
on RITRODAT- study area

* Framework for Sub-Projects

* Integrating studies to ecosystem
structure and function
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Karstic limestone

-

ndiorderistream,  flashy

Altitudes 505 m

Canopy shading 707
Water temp. :

Mean stream width: 4.4 m
Mean discharge:0.040 m?/s
ean conductivity:

Total N: 0.79 mg/I
Inorganic P: 0.027 mg/|

Leichtfried 1986



RITRODAT - LUNZ

Oberer Seebach

Long-term Monitoring
(since 1978).

abiotic:

' meteorological data
Briicke water femperature

water level / discharge

\ shore line

N— Q topography

permanent photo shots

sediment

retention




Sampling Methods

» Quantitative:
» Drift in surface water:  Box-type Drift Sampler

» Benthos at the surface:
Surber Sampler
Hess Sampler
Lunz Sampler

» Benthos in the hyporheic zone
Stand Pipe Trap
Cage Pipe Trap
Freezing Core Method
with electro-positioning

» Emerging adults: Emergence Trap
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- Exposed up to 24
traps for 25 years

- Collecting of emer-
ging insects from
defined area

- Conservation already
in the cup with glycol

- Working during
flood also



Sampling Methods

Quantitative: Hyporheic Zone

» Benthos, Chemistry:

— Stand Pipe Trap




Bedsediments
Freeze Core Technique

Sampling bedsediments
in natural texture




Bedsed"nenfs Sediment analysis:
Ritrodat Study Area y Md=23.1 mm

Porosity: 20-30%

Dominated by grain sizes
> 10 mm

POROSITY Vol, %

0,083 031 05 10
GRAINSIZE @(mm)

annual mean, n=216

- rel. amount only

- TOC content up to
- TON content up to

Leichtfried 1991



Generall Patterns in Streams:

Energy’ flow'in low' order streams

7 pom ' .
\autochthonic
S ———

Consumers

(Berrie 1976, modif., Leichtfried 2007)
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Relative Vertical Distribution
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Energy’ flow'in low: order streams

POM
autochthonic

ENERGY

Herbivorous

Consumers

Berrie 1976, modif., Leichtfried 2007



Cummins 1974, Boling et al. 1975
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Geom. means of dry weight in g/m?®
with 95% confidence limits

Leichtfried 1988, Bretschko 1986




e.g. M" Erimba & Leichtfried 1998
e.g. Leichtfried & Fleituch 1999 - 2004



Energy’ flow! in/ low order streams

POM
autochthonic

ENERGY

Herbivorous

Consumers

Berrie 1976, mod., Leichtfried 2007



Energy: flow'in low' order streams

POM
autochthonic

ENERGY

Herbivorous

Consumers

Berrie 1976, mod., Leichtfried 2007



POM in Bedsediments - Temporal Distribution

Nutrients in fine bed sediments

seasons, n=105

Peaks in the winter, after the decomposition of autumn input
Leichtfried 2007



POM in Bedsediments - Vertical Distribution
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biannual means; n=72

Max. amount in 30 - 40 cm sed. depth, following
pattern of grain size class <1mm

Leichtfried 1988, 1994, 1998 efc.




Energy flow in low order streams

POM
autochthonic

ENERGY
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Consumers

Berrie 1976, mod., Leichtfried 2007
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Aquatic Hyphomycetes

SEpoini=landing

Sporulating on leaf surface

E.

A FTAT f :
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Air bubble and conidia © Mycologue Publications 2001




Bacteria Distribution in the Ritrodat-Lunz
Study Area, Oberer Seebach

High discharge Low discharge

92,0

0,3

Surface Water Interstitial Water Sediment Bedsediment
Surface Biofilms

Kasimir 1991




Energy’ flow in low: order streams
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Berrie 1976, mod.



Crustacea
Copepoda, Cladocera,Ostracoda

o
i -

Schmid-Araya 1997

Meiobenthic Fauna
iIn Streams

* Rarely studied
* Mostly flushed away

* Rich in Abundance, Diversity
and Biomass

. . Nematoda Gastrotricha
Microturbellaria

Rotifera

Tardigrada ¥/ Bdelloidea Monogononta
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auna Iin Bed Sediments

Total invertebrates
mm |Vleiofauna
ﬂmm 1 == Macrofauna
S 800 -
=
= 600 -
@
-5 400 -
3
w 200 -
L n_n. u_ N 1 I

L
Lone Oak MGrean Bruadstuna MynachOSeabach Brmtanbach Adige
Greater number of species, high densities

Kowarc 1990, Linhart 2004, Palmer 1991, Robertson et al. 2000, Schmid-Araya 1997



Verticalt Distribution of Mean Abundances

o Rojatoria in'Bed Sediments (schmid-Araya 1994)
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~

Meiofauna inf Stream Food Webs

-

2 chimid-Araya ef ). 20025 ~

@ Meiofauna Macrofauna and others

Meiofauna increases the number of intermediate species drastically!

Schmid-Araya 2002



Energy’ flow in' low' order streams

POM
autochthonic

ENERGY
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Berrie 1976, mod.




Benthic Animals




Benthic Fauna in Bedsediments -

Relative Vertical Distribution
Mean Abundance: Species described: 579

(>100 pm)

(max. 300 000 ind. m-2)

Macrozoobenthos Hynes 1974, Bretschko & Klemens 1986,
Klemens 1985




DISTRIBUTION
IN BED

SEDIMENTS
44,4% 9,5%
Chironomidae Gammaridae Trichoptera
40 0 60 . %5 46 On &5 | o
ML Different Groups of Invertebrates
17,3% 3,3% ) . f . g
Different Vertical Distribution

Nematoda Ephemeroptera

40 0f 60 20 40 0p 60

Light Discontinuity 10-13 cm
sediment depth |

16,3%
3,2%

Haparcticoidea Plecoptera
P Klemens 1985, Kowarc 1991




Conclusions..Suggestions. . Messages

- Running waters are complex ecosystems with

man imporant structures and functions

- Energy basis of the consumer community:
allochthonous POM and DOM, but the..

- Role of subsurface DOM is not studied “
sufficiently yet

- Consumer community is very important
compartment, meiobenthic part should be
studied more intensively

- Many processes around biofilms and their
compartments should be studied yet

Spockes rchness
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Assambling the Mosaic Stones




Thank you for
your attention |

ey

’




References..

- Bretschko, 6., 1978: Okosystemforschung Gebirgsbach, Ritrodat-Lunz.- Jber.Biol.Stn.Lunz 1:1-16

- Bretschko, G., 1981: Vertical distribution of zoobenthos in an alpine brook of the Ritrodat-Lunz
study area.- Verh.Internat.Verein Limnol. 21: 873-876

-- Bretschko, 6., 1995: River/land ecotones: scales and patterns.- In: Schiemer, F., Zalewski, M. &
Thorpe, J.E. (Edt’s): The Importance of Aquatic-Terrestrial Ecotones for Freshwater Fish.-
Developments in Hydrobiology 105: 278 pp

- Bretfschko, 6. & Klemens, W.E., 1986: Quantitative methods and aspects in the study of the
interstitial fauna of running waters.- Stygologia 2(4): 297-316

- Berrie, D.A., 1976: Deftritus, micro-organisms and animals in fresh water.-The role of Terrestrial and
Aquatic Organisms in Decomposition Processes: 323-338

-- Cummins, K.W., 1974: Structure and Function of Stream Ecosystems.- Bio Science 24(11): 631-641

- Fleituch, T. & M. Leichtfried, 2004: Ash tree Leaf Litter (Fraxinus excelsior L.) breakdown in two
different Biotopes and streams.- Internat.Rev.Hydrobil. 89 (5-6): 508-518

- Hynes, H.B.N., 1974: Further studies on the distribution of stream animals within the substratum.- Limnol.&
Oceanography, 19(1): 92-99

- Kasimir, 6.D., 1994: Microbial biomass and activities in a second order mountain brook.-
Verh.Internat.Verein.Limnol. 25

- Kowarc, V.A., 1991: Distribution of haparcticoids in a second order mountain stream (Ritrodat-Lunz
study area, Austria).- Verh.Internat.Verein.Limnol. 24: 1930-1933

- Klemens, W.E., 1991: Quantitative sampling of bed sediment (Ritrodat-Lunz study area, Austria).-
Verh.Internat.Verein.Limnol. 24: 1926-1029



References

- Leichtfried, M., 1986: Rdumliche und zeitliche Verteilung von partikuldrer organischer Substanz
(POM - Particulate Organic Matter) in einem Gebirgsbach als Energiebasis der Biozonose.-
Dissertation, Univ. Wien, 360 pp

- Leichtfried, M., 1988: Bacterial substrates in gravel beds of a second order alpine stream (Project
Ritrodat - Lunz, Austria).- Verh.Internat.Verein.Limnol. 23: 1325-1332.

- Leichtfried, M., 1991: POM in bed sediments of a gravel stream (Ritrodat-Lunz study area, Austria).-
Verh.Internat.Verein.Limnol. 24: 1921-1925

- Leichtfried, M., 1998: Proteins: a very important fraction of particulate organic matter in river-bed
sediments. - In: Advances in River Bottom Ecology (Bretschko, 6., Helesic, J.; Edt’s). Backhuys Publ.,
Leiden, NL: 65-76

- Magana, A.E., 2000: Inputs and retention of particulate organic matter in a tropical stream: Njoro
River, Kenya.- Dissertation Univ. Wien, 134 pp

-Moser, H., 1991: Input of organic matter (OM) in a low order stream (Ritrodat-Lunz study area,
Austria).- Verh. Internat. Verein. Limnol. 24: 1913-1916

-Mdliner, A., 1998: Vertikal- und Horizontalverteilung des Phytobenthos in einem Kalkschotter-
Gebirgsbach (Ritrodat-Lunz, Osterreich).- Dissertation Univ. Wien, 106 pp

-- Schmid-Araya, J.M., 1994: Spatial and temporal distribution of micro-meiofauna groups in an alpine
gravel stream.- Verh.Internat.Verein.Limnol. 25: 1649-1655

-Stead T.K., Schmid-Araya, J., Hildrew A.G., 2005: Secondary production of a stream metazoa
community: Does the meiofauna make a difference? - L & O. 50 (1): 398-403

-Wagner, F.H. & 6. Bretschko, 2002: Intersitial flow through preferential flow paths in the hyporheic
zone of the Oberer Seebach, Austria.- Aquatic Sciences 64: 307-316






