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Stream Chemistry as an Ecosystem
Index of Acid Rain Effects

1. Integrates spatial variability of watershed processes.

2. Within stream processes don’t overwhelm the
signal.

3. Link between terrestrial and lake ecosystems.

4. Sensitive indicator, straightforward to measure.




Project |nvestigators

» Greg Lawrence, U.S. Geological Survey

e Karen Roy, Sue Capone, NYS
DEC/Adirondack Lake Survey Corporation

e Howard Simonin, NYSDEC, Fish, Wildlife and
Marine Res.

» Barry Baldigo, U.S. Geological Survey
* Sophia Passy, University of Texas at Arlington

e Robert Bode et al., NYSDEC Sream
Biomonitoring Unit




Adirondack Effects Assessment
Program (AEAP) Colloborators

« Sandra Nierzwicki-Bauer, Chuck Boylen,
Rensselaer Polytechnic Institute, Troy, NY

e Jim Sutherland, Bob Bombard — New
York State Dept. of Environmental
Conservation.




Project Tasks

200-stream survey to assess acidification.

. Macro-invertebrate sampling 1n 40 streams

. Re-sampling of sites sampled 1n 1980°s.

Soil sampling of 12 watersheds

. Periphytic diatom sampling, all streams.




Sampling Challenges

* Flow variations — collection 1n 3 days.

» Accessibility — sample 200 of 565 accessible
sites.

o Effects of lakes — exclude streams with
upstream lakes and ponds with > 25%
influence.
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Assessment Challenges

* Distinguishing between natural acidity and
pollution-derived acidity.

* Characterizing longitudinal variability
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Base Cation Surplus

(Ca+ Mg+ Na+K)—- (SO, + NO, + Cl)
Base Cations — Acid Anions
BC — AA
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North Tributary

X intercept = 81

South Tributary
x intercept = 50

Extensive Streams

X intercept = 54
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Longitudinal Variations

in Stream Chemistry
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Results from Buck Creek

» March 2004 - sznmpling

» Brook Trout Fingerlings - 0% Mortality
with median Al of 6.0 I\ 16l 110 6z,




Flow (L sec'l)

October 2003




Sampling \/ari211655

Site (Cocl, of \amation (ARIC)
238004 59.0 Y%

6020 7.3 %
29008 12.3 %

7024 5.8 %
28630 15.0 %
29003 6.6 %




Preliminary Results

Inorganic Al ANC

Threshold 2.0 iM 50 [seq I’
October 03 54% 66%
March 04 45% 70%

*Thresholds from Driscoll et al. (Bioscience, 2001)




Stream Length Assessment

Total stream length 1n study region =
Total accessable stream length =

Total stream length sampled =

Total stream length acidified, March 04 =

Total stream length not assessed =




Macroinvertebrate Acid Index
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Macroinvertebrate Acid Index

Stream Macroinvertebrate

Relations
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So1l-Stream Chemistry Relationship
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So1l-Stream Chemistry Relationship
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