ANEVALUATOBGNHERESQUSEL BAY
WATERSHEDSHOMMUNI:TY 2020011 1

Prepared by:

Sean D.! Rdakel Lymrdak3Kakamiaf ke étnhda bRyo b e t

'Pennsylvania Sea Grant; Tom Ridge Envir
PA 16s5d0r51;38 @psu. edu

’Pennsyl v Grant; Tom Ridge Envir

ani a
PA 16)500I51;,7 @p s

Se
u. e

a
du

(Pennsylvania Sea Grant: Tom Ridge Envir
PA 16k5ndk53;2 @p su. edu

“Regional Science Consortium; Tom Ridge
Erie, PAlI dt6lbaIby @veri zon. net

Regional Science Consortium; Tom Ridge
Erie, PAo HS5KHI0bewi ng@hot mail . com

January 2012

(0]

(0]

(0]

E

E

el |

me n |

me n |

me n 1

Vir

Virc


mailto:sdr138@psu.edu
mailto:jpl17@psu.edu
mailto:kmk32@psu.edu
mailto:mlethaby@verizon.net
mailto:bobsbluewing@hotmail.com

ACKNOWLEDGEMENTS
would I ike to th
Bay watershed
Great Lakes Re
this sampling
Dr . Mi chael
critical revi

Dr . Mar k
h community
ration I nit.
ort . I n
er
of

n k
S
o]
f
t : Penn State

i
t
f
t ,
w t his document .

a
f

s
e
u
e

Great Lakes

b, e

Pennsylvania




TABLBFCONTENTS

1. OABSTRACT 1

2. OINTRODUCTI ON 1

3. OMETHODOL OGY 2

4. ORESULTS 3
4. 1Species Richness and Diversity 3
4. 21l ndex of Biotic Integrity (I Bl) 4
4. 3Water Quality and Site Dat a 4

5. 0DI scussi ON 4

6. OREFERENCES 6

APPENDA X ATBORMS 8
Appendi x A. 2011 Pennsylvania Lake Str®am F

APPENDB XFI GURE S 11
Figure 1. Fish community structure i l2t he
Figure 2. Fish community structure i 13t he
Figure 3. Fish species richn®d4d1lin thdd4Pr es
Figure 4. Total fish number 20illl t he Pridésque
Figure 5. l ndex of biotic integrity (11BI) s
Figure 6. l ndex of biotic integrity (11BI) s
Figure 7. Fish 1 BI scores -2011he Presdse | s
Figure 8. Wat er temperatures in the Prlidsque
Figure 9. Specific conductance in the2Bresgq
Figure 10. Di ssolved oxygen concentrat2ilons
Figure 11. pH values in the Presque | 212e Ba
Figure 12. Stream widths in the Presges8 | sl
Figure 13. Stream depths in the Presgkee | sl

APPENDC XTABLES 25
Table 1. 2011 Presque I sle Bay tribut &y fi
Table 2. | BI scoring criteria for stre&dms o
Tabl e 3. | Bl edl aad sil1f9i86gdt i on ( Karr 28
Tabl e 4. Presque | sle Bay tributary fi2®9h co
Table 5. Presque | sle Bay tretbualar y20® @B49h co
Tabl e 6. Species richness and total fi3sdh nu
Table 7. Species observed: 2001 and 2321
Tabl e 8. |l ndex of biotic integrity scadrdes (
Tabl e 9. Fish classifications used form4calc
Table 10. |l ndex of biotic integrity sa&dres



Table 11. Fish classifications used f &% cal
Table 12. |l ndex of biotic integrity sa@&dres
Table 13 Water quality and site data3@82011
APPENDD XMAP S 39
Map 1. Tributaries of Presque |1 sle Bawyo
Map 2 Presque | sle Bay Watershed FishMi1Samp



1. OABSTRACT

Presque | sl
. 6% 1 mpervio
ade Creek,

C communit
c index of
c .

wat er shed, |l ocat ed i
s) of approximately 2
Creek, and Garrison R
nd '
09
I

~zco
NH—OD~TOD —W”
—o o

OPRP TS W0
=0

caus declines

- wnw TS W

= O

i n
ntegrity wer
s 2

cbes betlwees

3
c
-
~—
<
~ o

e

[

D

(mean = 4.9)

= 5) compared to
-Wiye roefr fDisvhe r sciatl yc ull
1
h

DO W O ”MWLMNOD
(o]

T NDNTWSTST— O

1. (H'" = 1.35). |l n 2
ma | [ e catchjindex28®% &nd
t e(irBlt)y scores from 2011 and 2001 suggests th
mains poor; however, the a rage | Bl score |
ores improved at nine of t 12 sites. The a
ture assessments, will ena the identific
ojects.

- OO0
Il =

[
1
t

3
~ @

[S—

e
e
I

h
6
a
i
e
|
m
|
n
n
0
n
e
c
u e
r

-
(
C
b
m
f
a
c
i

i
c
i

)
s
f
p

2. OINTRODUCTI ON

Pr e ue |

syl
i mp
Mi |
Eri
Cre
bay
dir

l e -Bhavei §1
n the sout

«.i 8 mbayment | ocat ¢
her a
ness) of appr
Cit
van

ke Erie. T
2 squar e mi
r
[

O =" O
-}
Q

nw o wnm

borcreek T
i butaries o
Gamri®&snch
wat er shed

reek Township,
y, Pennsy
I Creek,
rshed; th
of f to th

DPOoOD®D —0<W0"
~
-0
o
Z <
=5

o w
~—+

=
=
Cr—'-
> o ——

documented that wurbanization <c
ream flow, channel mor phol ogy,
by WAsBgur banization increases
n mogtealbinltiemes es tfrl @maom i lmgn kesv em
ream cover, scouring, and de

-0 - o

|
st

r biotic communities and cause
n (1979) observed deerneaded fi
ecreased fish | Bl scores in st
decreased species richness ar

3"rscocw -~
PROD——0 —D
<o~ TS oo

T ~0©O9 9 05—+
TS o~

-

ntroduced the concept of wusi
ng several advaent (@ag®&6)fs wgegd
is possessed by aquatic
i mpacted by human act.
can be equated with
e biological i ntegr i
i on, and fish abunda
aracterizes the Dbioti
t o veertile®i%s9 )r.eeg i Rarirso o

O QO S
a~own
oa-o<—<o-—~
O S DDKQ
O — e = = ——
_

assem
positi
over al
been m

q
n
cal, a
b
i

™
—0T ~ - <

/T oo T

[ \Y;
y e
t it

S i n
C [
d f

5 0O — o

Q
T o C ®w —

e

Tcoc3vQ o0~

An evaluation of sediment quality ¢€200nldli ti ons in tHhe Pres



(2004) developed a modified I BIlI to assess the f

Il n 201POr,esTqhuee | sl e Bay Watershed Restordteromd P
t Pel pnwas developed to provide a framework for
the Presque | sle Bay watershed would notetcaaus.e
2010)P| pibegi des a model to drive coordinated re
within thMewsauerisgedhe success of watershed res
l'y upotheam wager shed monitoring plan, including

ical integrity of thewatershed. Pyr oent (&10.04) provided a baseline as
Bawatershed fish community by assessing a total
Creek, amRdnGarsriingom modi fied | Bl devteéomemo iyt ¢
ing plan calls ©hesesbedl2veryesive Ppears, begin
i mprovements to the fish community as a result

The objective of this study was to evaluate the
12 sites assttét®2004by Pwrancordance with the mon
Pl anand to compare current leBtl (2I@84)t s to those

3. OMETHODOLOGY

Il n June 2011, a fish community assessment was ¢
|l sl eMBa,yialbhe 1 AIl sites were @t ¢€2l0060d4d31 ynsammine
At each -metter, xatrldd®dm section was s-Dmphedpasknegl
fisher equipped with a Honda generator. The el
ard pulsed direct current wavelength of 60Hz at
El ectrofi shi ngpacsosn seilsetcetdr ooffi sahiovgs iedé opat t eviom Kb g
|l eft and right banks. El ectrofishing was condu
sampled (e.g (riffles, runs, and pool s) . Wh e n
were used as st arTthien ge laencdt reonfdiisnhgi npgo isnttasr.t and e
calculate effort Fieéed catotbi penmnsheivelhembet Br ece
t wo crew members were CPR and First Aid certifi
cialist. For crews of three, one crew member o
bers netted fish &agmd |tornamufckrert esd f iFoohr tca efwisv e f
ed the electrofisher, two crew members wgalttlted f
bucket s For crews of five, one crew member op
and one c¢crew membec¥g atlrl aams fbaurcrkeed sf.i sh t o five

| mmedi ately following the sampling, fish were t
were identified and enumerated in20hé& Peahdyl aa
Lake Erie Stream F{AameSiampxl iAlg DBapteac i hseetdent i f |
|l eased. Species not identifiable in the field
mal i n. The preserved species were transported
ronment al Center for identification. Prior to
five to 14 days (duration of fixation was depen
were then t-ransftedr wdt o @ e rd eemweot udraeyds , e tt hhyeln a2l 0cY

days, t heanatO®as asch et hyl alcohol for two days, a

urdenatured ethyl alcohol. Foll owing fixation,
ner (2004), and Page and Brooks (2011). Al | pr
Museum at the Tom Ridge Environment al Center.

Dr. Jay Stauffer, Distinguished Professor of 1|c¢c
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A modi f i-needt,r incu Iftiish | Bl was used to assess the

shed streams (Ohieot E®RIB41987Aandt Byroh 12 metric
biological attributes (species richness and con
position) wearbe) ee v2all asalt emde t(r i ¢ was scored agains
oped from reference sites. Metric values appro
from values occurring at the reference sites we
metrics were then summed for each site to produ
(excellent) to a minimum of 12 (very poor). Si
Kaet (dl986) as exgebdengdmdyc ¢gpiteed iy, phoaminrry poor,

very Tpaobo)yre (31 n addition, sites were classified

habitat use designation when | Bl scores exceede
Water quality and site characteristic data were
the downstream |imit were r ecoT6d0edsS Xath aenadchhe Isdi tG
Di ssolved oxygen, temperature, pH, and conducti
dr ol ab. The channel width was determined by av

(measured every 20 meters) using a graduated me
eraging five depth mea®cntemeantos t hlestfrre@am.a cr

4. ORESULTS
4. 1Species richness and diversity

2011, a total of 2,724 individual fish repre
the PresqueTh®l)e BawQymzortwenr ijdeeraek (t he domi nant
tershed, comprising 90.2% of the total <catch.
ul onti daate 2. 8P3k%,c)ipdeatec B . @ €%t ost)okmtrdsaze.(3 9 %, sur
Centraycat dae®Sa¥%moni altae0 (84 %, c taanljlu raiad aDe 8 B %( We
bl acknoRli Miachket fyandbt Geabtchwis Rtcomprcusadushe
of species collected, 50092)2.% 4Qant2rOLIBrmPd ¢ e malclt
anomagl,umot t | @dt tswsy | pa iari diltEd van edbasrttoerd ,(c aedu lwdu e
(Catostomus) coonmgriseosead 9.84%, 2.83%, 2.42%, and

I n
i n
w a
scC

Each of the other 11 species collected made up
species richness, two species were observed, an
the highest species richness; 11 species were o0
witho48.

Il n 200%®t (RY0rOo4n) coll ected a total of 889 indivi
ilies(Tabhhe 5 Minnows were the dominant family in t|

cat ch. Ot her families that contributed to the

at 2.25%, sunfislGodt) Haat4#60., 1 A%wd gGbeéek ¢hub and
comprised the majority of specieBbi coi.te2Wheid,e 4s5
central stoneroll er, mottled sculpin, and rainb
the total <catoch, respectivel y. The other five

Site GR1 had the | owest species richness and | o
CCl and MC1 had the highest species richness; s
hi ghest total number of fish with199 fi sh.

More species of fish were observed at sites CC1
2001; however, more species wer el @lblskeirdvugrde a3t s
Sites SR1, ccz2, cC4, MC4 , and MC8 had the same
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Wil coxaRrmnki giresd i ndi cates that species richne
2001 (n = T7; W:15; p < 0.05). More tot al
20ildlu)r(e 4We st er n Dbl alLcekpnoonsi es dmjaccer @ elohlti wrguilsl Ist © ner
ub, mottled sdwlpmim,s )pgu ridakoisind oswe eddamEt | eorp, | irtoecsk

e)s,t rand whit e sucker we r el aobbl)see r7vERrdo wm wlt Ihh ¢
Ame| ur us ) nelbmeosNlog rolpiise fat (heolahfodissidei sy s d wrggpteu
Percina)caponod®Resaei daecdy)ys ocat aDaobadymuec)h,s myk
ttaiNotshipne) hUasadny @IsA noew ubruul)sl hnesatda |(0 31 y obser
1. RNemd)odo uys (hel drmad hte@mdumenp n a b &)s, ( plr loumetl mcss e
imephalkrps aoday&lelrcva gdrawkerseenrsl y observed i

Cc >S5 O
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01
oW

4. 21l ndex of Biotic Integrity (I Bl)

Il n 2011, | BI scores for the 12 sites ranged fro
at S|tTeabN/IEérlc80)r.e 5The average | Bl for the 12 sit
whole is in poor condition. Site MC1l was the o
(1Bl score O 40), and MC1 was the only site to
scul pin, rainbow darter, rainbow trout, and spo
tive to habitat or water quality degradall)@eng c
Tolerant species (blacknose dace, bluegil |, br o
white sucker, and yellow bull head) comprised 92
I n 2001, no fish were collected at site GR1 and
MC5, MC6 , Taanbd ;MCBl)r( e( Reytr 2anl0.4 ) . The average | Bl
25, indicating the watverghpdoascandhodol enwasNbDnNe
ceptable war mwater habitat criteria (I Bl Score
fapaoor . Mottled sculpin and rainbow darter wer
or water quality degradation, compbli)s.i i @T wilndryam
cies (blacknose dace, bl uegil I, bl untnose minno
white sucker) comprised 93.69% of the total cat
| mproved | Bl scores were observed at sites SR1,
2011 compared to 2001, and there was nlalclhea nlgz
Figu)r.e 7A Wil eRmxnkn TRisgneddi cates that the | Bl s
comparednt=s 200w £ )0. 0; p < 0.001

4. 3Water Quality and Site Dat a

Temperatures ranged from a low of 13.73AC (56.7
CCiT a(b |l i g3Nr.e 8Specific conductancéeéatr asnigtea NMCD nt
high of 1'a686i BEBg6®m6 @EDi ssolved oxygen concentr
6.52'my s£ite CC6 to'taa hsiighe oMG2IB .(2@®hengpH ranged
CC4 to 8. 8Fiatudsi tleBtMCG&3anf wi dt hs ranged from 1.
12.6 meters (41ER2gdiket)SateamtdeepMChsd (anged fro
es) at site MC4 to 34.3 ckEeinhgumeterd3s (13.5 inche

5. 0Dl scusslI ON

coll ected i-mol2d 1iln-<c o

A tot al of 2 re
I i sh were collected at S i

, 7124 fi
crease. n 2011, 9

o =
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12 sites combined in 2001. Il n 2011, 17 species
13 species representing six families in 2001.
to 11 (mean = 9) comparedtoOto?(meanzs
at six sitesrn 2011 while only site MC5 had a
species observed in 2011, the diversity was | ow
bl acknose dace nd creek chub comprised 80. 03%
cies each made up |l ess than 1.0% of the total <c
77.28% of the total catch and seven of the rema
catch I n addition, the Shannon I ndex, which c
ilar in 2001 and 2011; 1.41 and 1.35, respectively. Incontrast, Andrasoet (&210.09) obser ved
even distribution of species inuChaokeedCseéelaf
16 miles west of the Presque | sle Bay watershed
The functional groups of species collected in t
than the species richness and diversity. The n
2001 to five in 2011, which included |l ongnose d
mottled sculpin and rainbow darter Sensitive
only four sites in 2001 I n 2011, rainbow trou
bow trout were collected in 2001. However, the
tive speciesn bFebwedh =yRanbbe pi>t & .t0lbe i ncr ease i
ant species dominated the catch in both years
and tolerant species were collected at each sit
by tolerant species was similar in 2001 and 201
Comparison of I Bl scores from 2011 and 2001 sug
still remains in poor condition; howevwer ,potolre a
2001 to 32 (poor) in 2011, and the I Bl scores i
scores, site MC1l was the only location to meet
Ohi o headwater streams (Yoder 1995); none of th
The Ohio war mwater habitat criteria is consider
taining a balanced, integrated, adaptive commun
composition, diversity, and fulUphetcenall erghant ha
sites. I n addition, MC1 (2011) was the only I|o
(1986); all other sites sampled in 2001 and 201
cation suggests that the stream is dominated by
few top carnivores are present The very poor
fish are tolerant species

Wangt (&2/000) observed decreased species richness
10% i mpervious cover | mpervious cover within
proximately 63% over tthlee spasti edecadd.nesHdowaeade 1l
have significantly improved over the past ten vy
ness were observed at sites CCl, CC6, MC 3, MC6 ,
hi gher species richness in urban stream sites i
riparian restoration efforts had been i mpl ement
served at site CC1l maystbaebielxipzlatiino,erd dbfy 1t,h%0 Qu plsit
bet ween 2006 and 2010, which has resulted in th
year from entering CasttredemChakikt andcti(di0rov)etdr a
found no significant differences in species ric
pared to urban streams. There was no increase
stream from the restored sections of Cascade Cr
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sed | Bl scores i

(1992) observed de a
Pl ant . The 1 mpai
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PA c
ton Wastewater Treat men
from combined sewer oV
bserved at (2i0t0& ) GRI t ri em t he absence c
on the water surface, most no natur al
f fish were observed at site GR1, i ncl udi
, nine CSOs from the Erie Wastewater Treatn
owski, personal communication). I n 1995, r
poration Wayne Street Facility was compl eted.
inated with polychlorinated biphenyls, heavy metals, polycyclic aromatic hydrocarbons, and cyanide
would | each into Garrison Run. The elimination
sponsi ble for the improved species richness and

l ows (CSOs) and
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Appendix A:

Stream/Watershed:

Researcher Name(s):

Latitude:

2011 Pennsylvania Lake Erie Stream Fish Sampling Data Sheet

Site Name:

Date:

Start Time:

Stream Depth:

End Time:

D.O.

Stream Temp:

Longitude:

Weather:
Stream Width:

Conductivity:

Alewife

American Brook Lamprey

Banded Killifizh

Bigeye Chub

Black Crappie

Black Redhorse

Blackside Darter

Bluegill

Bluninose Minnow

Bowfin

Brindled Madtom

Brook Silverside

Brook Stickleback

Brook Trout

EBrown Bullhead

Brown Trout

Central Mudminnow

Central Stoneroller

Channel Catfish

Channel Darter

Chinook Salmon

Coho Salmon

Common Carp

Common Shiner

Creek Chub

Eastern Sand Darter

FEmerald Shiner

Fantail Darter

Fathead Minnow

Flathead Catfish

Freshwater Drum

Gizzard Shad

Golden Rainbhow Trout

Golden Redhorse

Golden Shiner

Goldfish

Grass Carp

rass Pickerel

Greenside Darter

Hornvhead Chub

Iowa Darter

Johnnv Darter

Lake Chubsucker

Largemouth Bass
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Appendix A: 2011 Pennsylvania Lake Erie Stream Fish Sampling Data Sheet

Logperch

Longnose Dace

Longnose Gar

Longnose Sucker

Mimic Shiner
Mottled Sculpin

Muskellunge

Northern Brook Lamprev

Northern Hogsucker
Northern Pike

Pearl Dace

Pink Salmon

Pumplinseed

Rainbow Darter

Rainbow Smelt

Rainbow Trout
Redfin Shiner
Redside Dace
River Chub
Rock Bass
Rosvface Shiner
Round Goby
Rudd

Sand Shiner
Sea Lamprey
Shorthead Redhorse
Silver Chub
Silver Lamprev
Silver Redhorse
Silver Shiner

Silverjaw Minnow

Smallmouth Bass
Spotfin Shiner
Spottail Shiner
Spotted Gar

Spotted Sucker

Stonecat

Striped Shiner
Tadpole Madtom
Tiger Muskellunge
Walleve
Warmouth

Western Blackmose Dace
TWhite Bass

White Crappie

White Perch

White Sucker

Yellow Bullhead

Yellow Perch

DELTS

Return to P a
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AP PENDB X FI GURES
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Table 1. 2011 Presque |Isle Bay tributary fish samp

Stream Site Dat e Latitude Longitude

Scott RunSR 1 June 10, 20142.11074 -80.15514
Cascade CC@ek June 8, 201142. 12635 -80.11705
Cascade CC@eX June 8, 201142 .11679 -80.1172
Cascade CC@eXk June 10, 20142.11069 -80. 12428
Cascade CC@ etk June 10, 20142.10172 -80.1308
Mi | 1 Cr eeMC 1 June 13, 20142.10508 80. 07337
Mi || Cr eeMC 3 June 14, 20142.09311 -80.07106
Mi | 1 Cr eeMC 4 June 14, 20142. 07717 80.05166
Mi | 1 Cr eeMC 5 June 14, 20142.09203 80. 05516
Mi || Cr eeMC 6 June 14, 20142.1032380.026737
Mi | 1 Cr eeMC 8 June 13, 20142. 09093 -80.01509
Garrison (RRinl June 13, 201142.1409 -80. 07223

Return to P a
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Table 2. I Bl

scoring criteria

foetstte2®m949f the P

Category

Metric

Scoring Criteria

1

3 5

Speci es

Compositi @n

3.
4 .
5.
6 .
7

Trophic Cdmp

Fi sh

9.
10.

Compositiarmn.

Rilc hnmfeodsala mdimber

Number of
Headwat er
Number of
Number of

Percent

P=xirtciemr
Percent

Abundadnc &b

of< sZpeci e®3 > 3

dartex /Iscul pil8 speci>xes?2

speci<es?2 2-3 > 3
mi nnow Xpeci &4 > 4
sensidgilve spdlies > 2
tol erant58pweci3eds7?7 % < 34%
Simple Iithophikl 1speci &s3% > 3
pioneeri BH%spS8dh x% < 30%
omni vore20% 1@ 0% < 10%
Percent inseci Yéo4twes 1L26% > 26%
DELT anomal >ed. 0.-11. 3 < 0.1
Fish numbers < 50 541110 > 110
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Tabl e 3. | Bl edl ad silf9i8bgti on ( Karr

| BI Scor e Cl ass Attributes
Comparable to the best situat
ance; all regional/l X t e
260 sxge . Jent (Estream size,ginclud?/ng ?ﬁg ?n(
with a full array of age cl a:
5357 E-G
Species richness somewhat bel
due to the | oss of the mos i
v 2 cowd (&) are present with | ess thant0|
tributions; trophic structur
4547 G-F
Signs of additional deteri or
4044 Fair (F) forms, fewer species, highly
ol der age classes of top pr et
3539 F-P
Domi nated by omnivores, tol el
2834 Poor (P) eralists; few top carnivores];
factors commonly depressed;
2327 P-V P
1222 Very Poor (\Few fish present, mostly i nt |
ease, parasites, fin damage,
No Fi sh Sampling finds no fish

Return to P a
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Table 7. Species observed: 2001 and 2011

Year *
Speci es 2001 2011

Bl acknose DaceRhinichthys obtu X X
Bl uegil |l Lepomis macrochirus X X
Bl untnose MinnPi mephales not at X
Brown Bull headAmei urus nebul osus X
Central StonerCampostoma anoma X X
Creek Chub Semotilus atromacul aX us X
Emerald ShinerNotropis atherin X
Fathead MinnowPi mephales promel as X
Gol dfi sh Carassius auratu X
Logperch Percina caprodes X
Longnose Dace Rhinichthys cata X
Mottled SculpiGQottus bairdi X X
Pumpkinseed Lepomi s gi bbosus X X
Rai nbow DarterEtheostoma caerul eunk X
Rai nbow Trout Oncorhynchus myk X
Rock Bass Ambl oplites rupestriX X
Round Goby Neogobius mel ano X
Spottail ShineNotropis hudsonius X
White Sucker Cat ostomus c¢comme X X
Yell ow Bull heaAlmei urus natali s X
Yell ow Per ch Perca Fl avescens X
*X = present
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