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Landscape urbanization and associated increases in impervious surface
covgr have resulted in widespread hydrologic alteration of streards,
Fishgs may be impacted by increased erosionat stormflows and redyted
baseflpws in urbanized streams either directly (e.g., via physical
washolt) or indirectly (e.g., via reduced habitat quality, water glality,
or habYat availability), We investipated what aspects fof the
hydrogriph are particularty important in driving fish asdemblage
structure ‘and what fishes are most affected by these Hydrologic
alterations \n smail streams, We measured hydrologic patterns and
sampled fist\assemblages in 30 small streams (basin area/8-20 km?) in
the Etowah Riyer basin (Georgia, USA) that were stratied by percent
impervious covgr (<10%, 10-20%, >20%) and the estighated degree of
hydrologic alteration {based on synoptic measurements of baseflow
vield). Continugys stream stage monitoring at each Study site for [ v
{3anuary 2003-2004) was used 1o used to derive hydrologic variables.
Relations between Rydrdogy and fishes were tested/at the times of year
when fishes are edpected to be most vulng hble to hydrologic
aiteration: in late spring and summer {May-Aughst) during spawning,
and in autumn (August-iovember) during low fow perieds.

Increased % impervious ‘cover was positivily correlated with the
frequency of storm events ald rates of the risihg and falling limb of the
hydrograph (i.c., storm “flashiness™ during/ most seasons. Increased
duration of low flows associated with impgrvious cover only ageyrred
during the autumn low-flow heried, and this measure of low-flow
conditions corresponded to indreased richness of habitat generalist
species (ie., tolerant of fentic donditiohs). The lack of hydrologic
refations with other fishes, howevgr, sdggests that reduced baseflows
during the study year (a vear with\higher than average precipitation)
was not a deminant mechanism of {tgh assemblage alteration. Altered
stormflows in summer and autumn Ware related to decreased richness
of endemic {locally distributed), feo§mopalitan (widespread), and
sensitive fish specics, and decregsed \abundance of lentic tolerant
species. Species predicted to be sgnsitive to urbanization based on life
history and other attributes were afso relatdg to stermflow variables and
% fine bed sediment in rifffes, Qverall, hy&rologic variables explained
22 to 66% of the variation in fishf assemblagd, richness and abundance.

The linkages between hydrofdgic alteration‘and stream fishes were
potentially complicated by cbntrasting effecty of elevated flows on
sediment delivery and scoury/and mediating ¢ of stream gradient,
Monetheless, % variance inffish assemblages expiained by hydrologic
variables was 2-36% higher than that explained 8y impervious surface
cover zlone. Stormwaterf/management practices hat promote natural
hyvdrologic patterns aref likely to reduce the hegative effects of
impervious cover on strgam fish assemblages.
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FISH ASSEMBLAGE RESPONSES TO WATER
AND WATER SUPPLY RESERVOIRS IN
PIEDMONT
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Understanding gffects of flow alteration on stream biota isiessential to
developing egolegically sustainable water supply stratggies. To
improve oud understanding of the biological effectsyof water
withdrawalsf i collaborated with the Georgia Department Gt Natural
Resources §GDNR) in a State Partnership Program study ofyrelations
between fishy assemblage characteristics and  water exuaion n
wadeable/streams in the Piedmont region of Georgia. The Piedinont is
an area Hf rapui growth in ht:man populations and water demany. We
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THE EFFECTS OF EXTENDED LOW-FLOWS ON FRESHWATER
MUSSELS IN THE LOWER FLINT RIVER BASIN, GEORGIA: A
CASE 8STUDY
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Freshwatet russel assemblages in the Flint River Basin (FRB) of
southwestern Georgia are among the most diverse in the southeastern
Coastal Plain of North America. Historically, 29 species, including 7,
endemics occurred in the FRB. A drought during the summer of 2000
caused extended low flows and many perennial streams dried or
became intermittent. Pre~drought surveys conducted in 1999 allowed an
assessment of the impact of the drought on mussel assembiages. Durng
extreme drought conditions (fune-Qctober 2000), mussel survivership
and habitat conditions {(water depth, water temperature. dissoived
oxygen and flow velocity) were monitored weekly at nine locations
representing a gradient in stream size. Cumulative unionid mortality
ranged from {3 - 93% per site. and was associated with low flow
veloeity (below 0,01 m/s) and dissolved oxygen concentrations below 5
mg/L, During 200}, 21 stream reaches that had abundant or diverse
mussel assembiages in 1999 were resurveyed. Study sites were
classified as flowing or non-flowing during the drought based on data
from stremm gauging stations or visual observation of study reaches.
Mussels were classified by conservation status, either stable, special
concern, or federally endangered, Creater than 90% of the mussels
observed in the lower FRB were species with stable conservation
status. Special-concern species represented 5 to 6% and endangered
species represented 1% of musse! abundance. Sites that ceased flowing
during the drought had significant declines in the abundance of statle
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