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Stream Habitats
& Human Impacts
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Human Impacts on Stream Ecosystems

¢ Changes in hydrology
¢ Changes in water quality
¢ Changes in stream morphology

¢ Changes in stream ecology
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DEVELOPED
« Higher overall & peak volume
"+ Shorter time to peak flow

UNDEVELOPED

« Smaller overall & peak volum
“, Longer time to peak flow

\
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WHAT DOES THIS MEAN???

More runoff in a shorter
amount of time

¢ Stream channel widening and deepening

Effects of higher', flashiér fl

Flooding

Stream bank erosion

Lower base flows
Sedimentation

More pollutant inputs

ows
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Changes to Water Quality
¢ Temperature
. pH

Dissolved oxygen
Nutrients (N, P, etc.)
Turbidity

¢ Pathogens

Heavy metals

Petroleum-based compounds

A Stream Ecology
(“health”)

“the ability to support and maintain & balanced,
integrated, and adaptive community-of organisms
having a species composition, diversity and
functional organization comparable to those of
natural habitats within a region”

Karr 1981




Biological response

Human influence

1 be mcasured, but only o

adition and therefore mer

Karr & Chu1999
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* Responses of organisms to different environmental changes

* Responses of different ecological functions & dimensions of
biological systems

Metric Type | Individual | Population | Community | Ecosystem | Landscape

Richness X X X X

Tolerance

or X X

intolerance

Trophic
structure X X X

Individual
health X

i o .\%4%;-;.7
B-IBI response to urbanization in
Puget Sound area

Benthic IBI

0 10 20 30 40 50

Impervious area (%)
Karr & Chu1999




Heptageniidae sp.
(Mayfly larva)

B u}%‘.

Benthic Macroinvertebrates

Perlodidae sp.

(Caddisfly larva) (Stonefly larva)

" Benthic Macroi

BENTHIC MACROINVERTEBRATE CLASSIFICATION

from your reading

H

Benthic Macroinvertebrates as Indicators

Limited migration patterns—good indicators of localized
conditions and site-specific impacts [ESE

Broad range of habitat requirements s
and sensitivities to pollution [

Important component of aquatic food web
Integrate effects of human impacts

“Easy” to sample and identify

i

Benthic Macroinvertebrates

(bottom-dwelling) (animals w/o backbones visible to naked eye)

Hydropsyche sp. Perlodidae sp.
(Caddisfly larva) (Stonefly larva)

Heptageniidae sp.
(Mayfly larva)

~ Benthic Macroinvertebrates

(bottom-dwelling) (animals w/o backbones visible to naked eye)

Hydropsyche sp. Perlodidae sp.
(Caddisfly larva) (Stonefly larva)

Heptageniidae sp.
(Mayfly larva)

Why do we use them for biological monitoring ?

General Patterns of Pollution Tolerance
Least [ Most
tolerant tolerant

Stoneflies

Midges & Leeches

contain hemoglobin, tolerate
lower DO, prefer soft substrate,
less sensitive to toxins

require high DO,
clear water, rocky
cobble substrate




Common Benthic Macroinvertebrates Common Benthic Macroinvertebrates

Gills on
3 i, _ abdomen
Two hair- T TR I
like tails
" Usually
three hair-

Two claws on each foot like tails One claw on each foot

(Adult)

Common Benthic Macroinvertebrates Common Benthic Macroinvertebrates

Two claws at

Three pairs of legs nosterior end

Common Benthic Macroinvertebrates

Aquatic worms

ﬁ Midges : ﬁ
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Tuesday, May 18

* Collection of BMIs from North Creek (on campus)

* Sample preservation

Thursday, May 20

* Sorting, identifying, and counting BMI samples from
North Creek & Little Bear Creek

* Calculating BMI indices

Students 182 | [ Students3&4 |

[studentss &6 | [ students7&8 |

T
sul
N

south site south site north site north site

‘ake 1 BMI Take 1 BMI Take 1 BMI Take 1 BMI =
Collecting

ibsample of subsample of subsample of subsample of BMI I

orth Creek North Creek North Creek North Creek LD

Sampling
Locations

review lab handouts

Be prepared to get WET, VERY WET on Tuesday!

Products: oral presentations next Tuesday (May 25)

Group presentations preferred but individual presentations
possible.

SortNorth | [JSaREBET Sorthonth sortiorth | [JSaEaeeT sorthorth | [TSorteaar =y
Creek Creek Creek Creek Creek Creek south Creek. identifyin
southsite | [ subsample southsite southsite | | subsample site subsample .
subsample 'subsample subsample subsample BMIs
Indices for Indices for Indices for Indices for Indices for Indices for Indices for Indices for
Bear Creek North Bear Creek North Bear Creek North Bear Creek Calculating.
Creek subsample Creek subsample Creek subsample Creek subsample BMI indices
southsite i north site north ste
subsample subsample subsample subsample
- - J
Results for 2 Results for 2 Results for 2 Results for 2 ‘Data for oral
subsamples from subsamples from subsamples from subsamples from .
North Creek south Bear Creek North Creek north [Exessntation]
e
™ long Sampling Locations — North Creek

subsampling

area collected by
one pair of
students

North Creek

Boardwalk
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