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Ecological Status of Onondaga
Creek in Tully Valley, New York
— Summer 1998

nondagn Creck Mows
tromeeh the Tully
Villow (fig, 1) and

SUppHrls g cold-water

lishery (hrook ot
aned brovwen trownt ) along s length,
Several unusual hyvdrogeolosu
leatures couse the water quality ol
the creek to deteriorle as
it Hovwes nonthwand, Muodbeils,
welichare found inthe central
[rart ol the valley, discharze
arlesian-pressured (reshwaiter
brackish water, and hine-
sramed sediment to the Laned
surluvce and 1o Onessga
Creek. Several muodslides (the
latest o 19930 have exposed
henekish-waler springs thart
also divcharge to the Creek.
The result1s a turther
degradation of watcr qualily
and possible adyverse elfects
torstecan lista, Even thoush
ceamedial efTorts in the mudbod]
arcd huve decreased sediment
loading to the creek (from 30 1ons
pet day 1o 1992 to less than 1 1on
per day tn PN, the diseharge of
brackish water is a4 concern to local
citizons as well as w State and
Fuderal wgencies.

An ccolopieal survey of the creek
wias e by the New York State
Dipariment of Environmental
Conservaton (NY SO and the
L.SoGeologcal Survey (LRGSR in
July and August 1995 Fish

populations ware sampled at e1eht

SIS .||:'.:: (SRR I.._'}"m'.l‘!:".jfc

Brown Trout — Salmo iruila

populations were sam
s11es 1n the upper 5 miles of the
Wnondaga Creck walershed (south
of 17.8. Route 20). The resulung data
wire correlated with streamitlow and
water-guality data collected by the
USGE at 10 locations in the same

reach 1o evaluate the coologicul

status af the creek and serve s

i haseline Tor [uture study and

o comnparison of the effects ol
rernediaion projects within this [ranil
of the Onondaga Creek watershoed

Physical Setting

Uhe Tully Walley is:morth-
south-tremding g lacial tonsh
whiich isaboul 6 miles long and
amile wide. The valley walls
consist of tll (compact sails)
over wedthered bedrock. and
the valley Hoor enverlios o
thian HK) et ol placial deposils
{gravel amd sand prading upward
toesalt and clay al land surface)
andd the Moor slopes zenty trom
the vatley walls toward the
center of the valley. Chondaga
Creek beging in the sonthurmn

uplands of the Tully Valley and

Hows novtbvward lovward Syracuse,
where it drains 1 the Seneca River
atd cventually Bows to Lake Ontario,
Land use in the valley 13 agricultual
and low-density residential, and »
brine muming operation al the southern
end of the vallay was active for newly
acentury | 1RR9- 19586,
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Fig. 1. Principal hydrologic features
and locations of sampling sites in
Tully Valley, N.Y.

Brook Trout — Salvelinus fontinalls

Discharge and Water Quality

I'he l..||.'-'_'i'|.]|",\_‘-;_" IestLresisnts ol
along Cnondiga Creek an .llll}: (R
Pkt that st M iy
supplemented by sprines discharging
[rom the Tully Morune at the
southern end of the valley. by streans
along the Hanks of the valley
Cpimacaly Rattbesnsake: Coolf and
Rarmbors: Creck, amd by springs
dhischaraing from the mudslicde preas
along the hise of Bare Mountao,
Lattle if any Howw comes Froom the
valley Hoor, except trom mdlanls,
or from wells deelled aeomd the
rrudben | s o bower The Toval
=N F'll".'..‘\.i‘\llfl.'

The chemical guality aof Onondaga
Creck changes ar each inflow poim
{tuble 1) Specific conductance (a
measire of dissolved solids
concentranion) ranged trom SO0
UL psfem Cmicrosienens pel
centimeter) upstream trom the
rradbeals but mereasad o 1400
uSiem just downsiream from the
mudboil tribwary. The specific
conductance was lowered slightly
by inHow from Rattlesnake Clf
and Rambow Crock bul inereascd Lo
2000 uSfem downstream from the
1993 landslide area and o 2,250
LS fem downsteeam fram the
nowthernmerst laodshide arcas ac the
base of Bare Mountain, Dissolved



axvaen conceniialion was fairly
constanl (7.00 w 7.92 mgfl. alony
the creek, but was near 6.0 mglL
i the mudboil tributary and at site
10 at 1.8, Ronte 200 pH varied
pnly slightly (8.4 10 ERATITIA
aleong the creek, but was about 7.5
in the mudhml tributary, Chemical
conventrations were relanvely
<table along the creeh oxeepl fiar
codium chloride (halite/salt) and
culonm solate (pypsuam) which
inereased as a result of discharges
[resn mudhoit and rndslide nreas.
Woler lemperature imuressed
dowenatranm, bt this change was
relared o the tme of day ot which
e e rabnre Wi s,

A similar bat less fporous watcr
uality study ol Onondag s Creek
wirs done by the New York St

Department of Health (NYSDOH)
in December 1981 i respanse Lo
repuoits of excessive rbidity n

the vreek at that ime The vilues

of specitic conductance and pH
upstrean from the mudboil tibutary
then were similur o these mieasured
i 1998, but specific eonductance
downstream from the mudboils was
less than a third of the 1998 value
The wrbiduy resnlung from mudbol
(ischarges i 1981 was deseribed

as *hyper-iurbid” and was mobably
much greater than al present Nu
other water-chennstry measuraments
e Omondaga Croek were made i
19%1. but the lower specific
comductance measured then indscates
that e Balite and gypsum
concentrations were probably kb
lovwer than at prosent.

Fish-Survey Results

Omondaga Creek, like muny
centrl Mew York streams. i b
levseveral species uf troul and
viriety of smaler. native fish species
such s suckers, chubs. and dave.
Ihe ahundance and diversimy o lish
i siream are altfecred hy habital
conditions and by water quality, Tuen
species of fish were Found within
thee surveved sectian. The aumber ol
spevies at gdch survey site rnpedl
Fram foner (sl 1) 10 a8 iany as
erght tsites < amd 6, althoneh maeest
sites wiere domimaled by bwa or
threw specivs, Lish diversity brivsed
on the Shanmen- Wicner diversity
idex, raneed From 105 b | Th
A diversity index
combines information aboul the

sl H
(s [

Table 1. Discharge and walel gualily data ol Onondaga Croak within Tully Valiey Onondaga County, MY, July 20, 1998
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number of species present with the
relative abundance ol those species
torindlicate heves stromgly the
cemmunily s dominated by one or
MOTE species, |

The uppermost 3 miles of
Cinondaga Creeld inet shown on
the map) alove site 1 conlains
relalively poor habalal for cold-water
tish (hrook (rout and brown trout)
hecunse of the low streambed
eradient (about 22 ) warm
water, and untavoralde halsita
conditions, The ereck plonges over
astres ol waterfalls 1o the valley
Mo just wpstream from site 1, The
proddient of the creek from sne |
Ler site s abowr M) P, which
provicles the Bast-mevang. clean-
Dot halsitat vogpoiveed Tor troud,
This reach alser receives cold 1nilows
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DIVEREITY VALUE

from several spring-lfed uibutaries
floww i northw ard from the Tully
Muoriine. The density of brook mout
in five of these ributaries 1s high
(9,800 to 37000 tish per acre of
streambed ), aceording (o provious
NYSDEC fishsurveys. The unigue
habital of these small ributanes
ity b endangered. however, by
recent gravel mining on the Tully
Moraine, wlich could canse
mergases in iebidiny soul{or) witer
temperatiure m the inbotiries
Brown trout have become
naturidized (successfully
reproduce) since they were
introduced in the past century and
are the donnnant fish predators
in Onende s Creek They have
cl-cennpeled native brook trowt
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Brook trout 1o the small leibotaries
in which the water is oo cold

for Twevan traet, Only site 2 was
inhabited by an appreciable number
nl brook trout: this site represents
the 1.3 mule reach in which muost ol
the small moraine teilamarics coler
Enondaga Crock opstream from
Tolly Farmns Raad. Even ag this
st homwever, brown trour Biomass
was 7 otimes that of brook troat,
The only other main-stem site with
brook trout was site 3, also near
Tully Farms Rovad: here the brown
froml Tiorrass caceeded the brook
ot Biomass by a factor of 2300,
Site *also contained the largest
Bromass of Brosn tront in e
surveyed sticam Svsl i —
eattmated 113 Mvacre. Reprodoction
ol trout in this reach s adequate

data
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Fig. 2. Diversity of macroinvertebrates and fish at sites along

Oncndaga Creek, July and August 1298. No biclogical data were
collected from Site 5 and no fish data were collected from Site 10.
(Site locations shown on fig. 1)



Lo Till the available habital
throughout the creek because
conditions in the lower reaches do
not support natural reprodoction,
Water temperature from site 1 1o
Sites 8w Tomye cnenrgl Lo suppe
treml, even during surmrmer bl spells,
but competition from non-trout
species and changes 1 water quality
fprimanily mereased tarbidity brom
the mdbaoil tributary ) probahly
decrcase roul dewsity. Brown trom
Bicwss decreases downstremm, in
Lthe vicinity of the mudbaoil tnbutary,
Theaverage brown trout biomass
al tour sites above the mudberl
thiseharge wis 53 hfacre, Tt o
sites devwenstocam ol the mdbaeils,
Wowas aboul 16 b acre. While
suckers are Tound in greater numbers
in the trbid waters below the
mudboil ributary, where the stream
prachicent decieases o about 200 [
Althwmnel the clange i fish sprecies
composition aned diversily ovenrs
just downsiream ol the mudbioil
trbutary, the compesition of fish
species above and below the mudboil
area indhcate that habitar avatlabality
muy bes o ipostant to fsh
ALY stevetume than water
guiality, Also, an inceease 1 one
species 15 generally offser by a
decline in another because biological
systems support a finite biomass.
The changes in fish-population
comnpesition and specics abamdanee
noled in this surviy, and comparisen
of results with those of previous
MNYSDEC survevs, indicate that
Unondapa Creek 15 a1 or near 1ts
carrying capacity for trout.

invertebrate Survey Results

Macroinverteheales (mostly
susbic Inseaels ) are an inlegral pur
o any slrewm gcosystem. They [orm
the major component of fish diets
und are a link between fish and
the Tewweer end of the fond chain,

Macroinveriebrates also are
indicators of a siream s
environmmental condition because
they are less mobile than fish: thus,
their abundance and distribution
relleet Tocal conditions

Mine sites slong Onondiges Croek
isites [-1, 6-10) were sampled for
macreinvertebrates in July 1998,
eight of these sites corresponded
to the fish-sampling locations (sites
1-4. 6-9). Sixteen invertcheale lasa
Gar ronps Cmostly inseels) werd
found in the survey, Site 10 had
the fewest taxa (51, and site 3 had
the most {13 Invertebrate diversicy
penerally decreased downstream
(rovine the headwaters (site 19 to
siles 9 ol 10, near ULS: Route 24)
ifie, 1), The number of individual
invertebrates found in each sample
generally exceeded WX burthe
number per samye at site 1 was
Tesss 1l 30, Thwe I.'Llrr:l:-thaiiull il
the invertebrate community changed
along the length of the creek. but
midaes were the most commaon at
all sites. Downstream from the
headwaters, the next most donunant

G changed in the following

seqquenee: stone My, maylly, trpe ies,

beetle, caddisfiy. and worm. This
sequence indicates a change from
good 10 poor environmental
conditions, and the changes in
predominant taxa downstream from
(et bl tabuary fndicate a
shift from intolerant sToups w0
tolerant groups; a similarchange
was measured during the NYSDOH
survey of the ¢creek in 1981, The
change i1 macroinvertebrate
ety composition along the
mmasured meach of the ereck
mdicates that habitat 1s probably
more imporiant o the invertebrate-
COMIMUNLTY Struciure than Chi!['lg".‘S {3
water guality.

Site 2, upsteeann from Tully Farms
Foad, had the laghest diversity of
muacroinverebraes but 4 low number
of individuals (about 60 per sampie).

This site hadd the highest demsity of
pradutory fish (brown troud and brook
teour), which probably accounts for

the low number and high diversicy of
macroinvertebrates, A 1981 survey of
invertehiates in Onendaga Creek hy
NSO alsor revealod an ahsenoe of
mavilies below the mudbaoils and the
daminance af worms {oligochastes) in
the most downstream areds. ' T'hat study
also indicated a lower prevalence

ol midges. aend o preater range in
stometTies, (han weas oo i this
study, Collection locations and
anabyoeal methods differed from those
used 1 thes seudy, Bowever, thas,

Fgorots compiacisons are infeasible,

Conclusions

Drovswnstocinn changes i fisbaml
invertehrate wssemblages i in
water guality along the S-mile
sirveved reach of Onondagn Creek
can be attnbuted o physical,
chemical, and habitar changes along
thee stecan. Stecam pradient is Tater
Cabsont T3 OAmin and strcamidlonw
15 slonver, just downsiream ol the
mudbioi] trbutary than above it The
mudboil discharge strongly affects
waler guabiny and Ash-populaton
composition along the stream. but
hee elTeets ol infMows Crom
rmudslice areus, Turther downstrenm,
are difficult to quantify,

[1sh and macroinvertebrate
diversity values change along the
surveyad reach of Onondaga Creek
i responss 0 changes in both
stresam ot oy and waler
guatlity: Fish diversily increnses
downstream from site | to site 4
but decreases below the mudbaol
tributary (sites 0-4). The
redominant species above the
ercncdbels are brosan troud, ook
tron, and oy ilies, whereas Lhose
below the mudboil tributary wre
suckers. dace. and caddisllies. In the
transition area below the mudbail



tributary, the defiming species were
suckers, sculpin, and beetles. Species
g ue o the Uraireain sites can
stcoessully compeete i Gl
reaquires) a Fast=-Mowing. clean-botom
habital, whereas species downstream
(rom the mudboils include those
that are tolerant of degraded
environmental conditions. Although
the chamge In species comprosion
al diversity is proatest just
downstream of the mudboil
(ributary. the simularity of species
assemblages above and below the
mudboil area indicate that habitat
availability may De e toporiant
s spocion siroctors Than wiler
guality. The restricted range of
slometly occurmence in this survey
1y teicate i .‘*'-l_‘!'iHIII\'I'I}' 1o the
Prcremsed coneentratwn of halite
ischiged from the nondbedl
ribntary. The chanpes i turbidiny
sinee the 1981 DOTT invertebrate
survey have had hole effect on

the invertebrate groups, The FYQR
survey provides o baselne for future
study anul comparizon gs
ieesiiglions ol the sirean,
mudbail, mdslide. and watershed-
remedinion projects connnue,
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