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Abstract:

Tracking Purple Martin and Wood'l'hrush Migration Using (leolocators

.lohn lautin. Pr,rrple Martin Conscrvation Association, 1'om Ridge lrnr,,ironmental
('cntcr.30l Pcninsula [)rivc. I:ric. I)A 16505. t]SA. I:rie. I)A: I]ridgel .1. M.
Str-rlcl.rbun. Scott A. larol.'l'-v-ler l)onc. I:lizabeth (low. and Patrick M. Kranter
i)eparlnrcnt o['[]iolog1. York IJniversity. loronto. Ontario M3.l lP3. ('anada.

We tracked the n-rigration o1'Purple Martins (l)rogne .subi.s') and Wood 'l-hrushes

(l{1'loc'ic'hlu mustelinu) liom northwcslern Pcnnsylvania in 2007 b1' mor-rnting
light-level geolocators on 20 and 14 birds" respectivelv In 2008 we retrieved
geolocators liom tu,,o returning PLrrple Martins and fll'e returning Wood 'l'hrushes.

and u'e analyzed sunrise and sunset times to reconstruct migration routes and
estimate wintering locations. Iloth species made rapid spring migrations. with
onc Purple Martin migraling 7.500 km fiom central l\az:l to Pennsylvania in 13

davs. Most Wood I'hrurshes made the migration liom their Central American
r,iintering grounds to Pennsy'lvania in l3-15 days. Both species migrated across
thc (iull'ol'Mcxico. and scveral individuals stopped lbr periods o1'time on thc
Yucatan l)cninsula ol'Mcxico. Adclitional I'urple Martir-rs and Wood 'l'hrushcs

r'rcre rnarked nith gco-locators in 2008. and scr.,cral rcturncd to be recapturcd in
2009. Ite sults liom thcse 2008 marked birds are prcscnted lor the flrst timc.
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'l'ick abundance and Lyme disease relating to Passerine migrants at Presque
Isle State Park, Erie, PA

I-innca Ron'sc. Audubon Pcnnsvh,ania. and Andrca llcinhardt. SCA Avian
('onse rr ation lntern

Sincc thc lc)60s. migrant Passerinc bandir-rg has bcen conducted a1 Presqure Isle
Statc ['ark. Banding opcrations have bcen operated by Audubon Pennsylvania
sincc 2007. Ar-rdubon l)ennsy'll'ania. in collaboration u'ith Yalc IJnir,'crsitl'. has

bccn collccting licks liorn thc bandecl birds to be used in a study on I-yme disease.
'l'hc or.,erall goal ot'the Yalc LJnivcrsitl'study is to detern-rinc thc rolc thal bircls
plaf in the spread o1-l-yme disease. Avian lbraging strategies exposr'certain
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species to ticks. 
-ficks 

u'ere abundant on ground lbraging species such as Gra.v

Catbirds. sparrows. and thrushes. In lall 2008, species at Presclue Isle testing
positivc lbr l.yme disease included a Common Ycllowthroat and a House W'rcn.
Ilirds are host to a couplc dill'erent tick species. vrhich may' be a t'actor in I-r-me
discasc presencc.

A study of Anisoptera Divcrsity and Abundance in Clcarlield County,
Pcnnsvlvania

N.,largarct.l. l)icks. I:dinboro []niversity o1-Pcnnsyh.'ania Advisor: I)r. Martin
\,l itchcll

I)ragonllies are charismalic insects thal are easily spotted in a varictv ol'wctlands
on \\'arffl sunnv days. Many scientists hale studied Odonates. however thcre is

still a lot 1o lcarn about them ancl how thcy arc inlluenced b1'their surroundings.
'l'he distribution ol'dragonllics is undcrstudied and it is difflcLrlt 1cl tlnd accurate
counlv records lbr spccics (tlried and lrrvin 2005).'l-hcse rccords are important in
order to detect anv changes in distribution and abundance that rnay indicate a

signilicar"rt changc in the habitat cluality.
lo dctcrn-rinc r,r'hat dragonllies are cndemic 1o thc l'arkcr I)am and Moshannon
firrcst arcas. in Clcarllclcl Cor-rnty'Pcnnsylvania. I survc.vcd 20 sitcs bctuccn Mar
3 I and Scptcmbcr 19. 2009. Ljsing scan sampling. I recorded the numbe r and

bcl-ralior of indiridual dragonllies as well as an\ exuviac prcscnt. Alicr c)7

slrrvc\s at dil'l'ercnl sitcs. dilj'erent timcs. and varying weather conditions. a total
o1'41 spccics \\'ere obsen'ed in l)arker I)am State I'ark and part of'thc Moshannon
State Forest. l'he species Iobserlcd are surprisingly dill'ercnt comparcd to thc

check list ol'40 dragonlly species tbr Clearflcld County posted on the t.lnited
Statcs Gcological Survel,' (LJSGS) (Kondratiefl2000). According to my
interpretation ol'distribution maps in thc lield guide Dragonllics through
Ilinoculars" as man,v as 98 Ar-risoptera species may rcsiclc in Clcarlield C'ounty'
([)unklc 2000).

Shifting Sands: A Constructivist Coastal Laboratory Ibr Environmcntal
(ieologl' at Presque lsle Statc Park, Erie, Pennsylvania

I)atrick A. Ilurkharl, I'}hl). Associittc Profe ssor o1'Geology'. Slippcry Rock
I jnil'crsit]

Prcsclue lslc is a vcritablc mLrselrm clispla.'-ing a ccntury o1'coastal enginccring. as

n-r1'riad stralegics have been utilizcd to constrain the geologic evolution ol'the
lanclscapc. 'l'he cxcrcise dcscribed herein takcs advanlagc o1'thc excluisitely'
visiblc narlure ol'thc cnginccring technologics lhat lie adjacent to thc Stull
lntcrprclivc Center. Iior over a decade. this cxercise has been revised and

enhanced to maximize the enjoyment and educational value presented to students
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participating in a one-hall to llll-day freld trip. 'l'he unique combination of
exceptional setting ancl a rellned curriculum allow's students to rapidly de"'elop
undcrslanding about gcologic processcs and thc struggle ol-socictr to constrain
tl-rcm.

('reating a (llS database of Pcnn State Flrie, 'l'he Behrend College Campus

I{obcrl Acppli. Andrer.r Stauller. Michelle Wundcrlel'

Pcnn State Irne'.'l'he Behrcnd College is a growing campus in need o1'cluickcr and

morc rcliablc w'avs to prcscnl the campus to studcnts. laculti,. stafl-and visitors: as

u,clI as conclucl i1s mainlcnancc duties.'l'he ultimate goal ol-this research pro.fcct

is to use the ARCGIS program to show spccilic attributes o1'the campus ancl

idenlil,v problem areas. [Jsing a'lrirnble (]l'}S Lrnit. data was collected during thc

surlmer o1'20091 including l-eaturres such as emergcncy call boxes. lire hyclrants

and campus lighting. Other lcatures such as building lbotprints. parking lots and

nrowecl grass arcas r.vcrc hcads r-rp cligitizecl r-rsing thc ARCCIS progranl. W'hen

analr.zing thc data salety' issucs bccame apparent, and were considered vital to
prcsent lindings to highcr ar.rthoritics. It w'as lbr.rnd thal ceflain areas on the

camplrs lack cmcrgcncy call boxcs in proximitl-'to high trafJlc areas. other
problerns such as lirc hy'dranl placcment arose, Complction ol.this pro.iect w'ill

licld a clatabasc lirr thc maintcnancc dcpartmcnt. 'l'his databasc will allow
r-r-raintcnance 1o propcrly'dcal with issr"rcs in a timclicr manncr. by knowing the

exact location ol'a problern. Iror cxauple. each light post is tittecl with an

iclcntillcation number rvhich allows lbr the light posl to be lbuurd in thc database

to determinc thc location lbr repair purposes,'l'he heads urp digitizing ol'grass
corcrccl areas ()r parking lots will allor,r thcm to havc morc precisc pro.ieclion as

to thc sizc ol'1he arcas on camplrs that need to bc moued or plorvcd.

IJrow n llullhcad Sediment Contact Time in Relationship to Water
'l'empe raturc

l:ric Obert. I'cnnsy'll'ania Sca Grant

ln a strrdy,b,r l.ocb ct ul tl was rcportcd that brown bullhcad placcd in an outdoor
tank cxpitsed to lall and wintcr conditions spcr-rl considcrable time burf ing
lhcrnsclvcs in soli sediments as r,l'ater tcmperatures dccreased bclow zl8 lr. ln the

Locb study thc bullheads spenl more limc buried in thc sedirncnt as temperaturcs

clccrcased. 'l'his is o1'considerablc interest to flsh pathologists study'ing cancer in
bcnthic llsh since painting o1'sedimcnt extracts on brown bullheads has becn

shou,n to induce skin tumors in thesc llsh (Black. J.).

Nine yourrg ot'\'car brow't-t burllhcad" ..lmeiurtr.t nebulou:, size range 100-150 mm
iicre placecl in a 400 gallon tlo'nr through aquaculture tank containing 6- 8 inches
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o1'Prcsclue Isle []a1' sediment a1 the PresqLre Isle Bal,' Marina Research Lab.
Watcr liom Prcsclr-rc Islc Marina Bay was pipcd continuously through the tank lor
thc length of the str.rdl,to simulale wintcr conditions. 'l'he bullheads were
n-ro'r'cr-ncnts ucrc rccorded daill'r'ia an acllla Vue underu'ater camera atlachcd to a
'l V conlaining a VCIt recorder.

'l'itle: Presque Isle Bay watcrshed restoration, protection, and monitoring plan: A
(llS-based rvatershed management ellbrt

Author: Scan I{atl'ertyr, I-ori l}oughtonr. ancl Mike Campbellr
ll'cnnsylrania Sca Grant - I)cnn State llehrcnd. fom Itidge Lrnvirontnenlal Center.
301 l)cninsula l)r.. Suite 3. lrrie, I']A 16505: (ttl4) 217 9013: sdrliS'rj,psu.cclu
lI'cnnsvlr, ania l)cpartr-nent o l' [',nr ironmcntal Protection. l'clm Ridgc
lrnr.,ironmcntal (lcntcr.30l PcninsLrla I)r.. Suitc 4. l:rie. PA 16505: (81,+) 217
963 5 : lboushton'(1-statc. pa. us
:rMcrcvhurst Collcgc. Zurn School o1-Natural Sciences and Mathematics. Zurn
I I 0. lrrie . PA 165.16r (U 14) 824-2374; iqiutrpbe_ll'gi rrpl'cflru$.cdu

Abstract: In 2007. the LJnited States l)cpartmcnt ol'State remor,'ed the restrictions on

drcdging bcnellcial-use impainnent fiom thc Presque Isle Bay (PIB) Area o1-

Conccrn (AOC) in rcsponsc to thc irnproved benthic-scdimcnl conditions w'ithin
tlic []a1'. which historically had been irnpaired as a result o1'the legacy'o1-

industrial inpr-rts and combined ser,ver or,erllor.r,s. 'l'o ensure that the clualit.v ol'
w'atcr and sedirnenl cnlering PIII liom its walershed will not conlribute to luture
impairment of thc PIII ecosl,stcrn. Ll comprehensivc GIS-bascd clata collcction,
claluation. and analysis el.lbr1 w'as undcrtaken to supporl the dcvclopmcnt ol'thc
l'rc,squa l.sla llcr.y' Ll'utar,shetl lle,slot'ution, I'r'olec'tion, uncl l,ktnitoring I'lun. 'l'hc

l)ll] w'atcrshccl. locatccl in norlhucstL-rn l'enns1'll'ania. drains a prcdominatcll'
urbanizcd arca o1'approximalely'67.90 krnr. I)ata collected as part ol'thc
watcrshcd charactcriz.ation (physical. chcrrical, arrd biological assessments) and

natural resolrl'cc invcntorl' (land Lrse. impen'ious cover. parking lots. buildings.
llooclplains. u'cllancls 3Orn riparian bul]er zone. slope. ancl hydric soils) were used

to dcvclop a (llS-bascd rcstoration and proteclion model lor thc Pl[] watcrshcd.
Iracl-r o['thc w'atcrshcd asscssmcnl and nalural resourcc invcntory paramctcrs wcrc
scored on a scalc ol'0-5 (highcr scores rellect higher priority) fbr the 78 analysis

subareas based on criteria developed by a cornmittee of agenc)- stalf. academia.
scicntisls. and mcmbers ol'the pLrblic. Following thc scoring ol'the 18

paramcters. scorcs lbr each paramelcr w'ere combined within each ol'thc 7u

subarcas to gc1 a total rcstoration and prolcction score. '['hc resultir"rg oulputs ol'
thc n-rodcls proridcd a prioritiz.ation ol-restoration and protcction nceds within the
7tl subarcas and arc currentll' being used to drir"c restoralion. protection. and

monitorine e l'lbrts rvithir-r the Pl[] watcrshccl.
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Alterations in glucose absorption across the small intestines of rats exposed
to penta and deca brominated diphenyl ethers

.loshua I{c1'noldsN. Charles Ir. Nelaturl't and Mary C. VagulaN
NUiolog"v- l)epartmcnt. Cannon Univcrsity. I:rie PA 16541
ttliology l)cpar1mcnl. Pcnn Statc lrric. Irric PA 16563

Polvbrorninalcd diphenl'l ethers (l'}BDtrs). a class of liposoh-rble, persistent
organic compouncls. are commcrcially produced lire retardants and are used in
rnanv household products such as plaslics and l-abrics. The1, hal'c becomc a
scrious cnr,'ironmcntal conccrn dr,rc to tl-reir high molecular stability' and inabilitl
to bond with the chemicals in which they are cornbincd. It has bccn reportcd that
thcir congcners. hydroxl,latcd and mclhoxy'latcd metabolites calrse changcs in
neurological. reproductive. and endocrine lunctioning in animals. LJnlbrtunatcly.
thc toxicity prolilc ol'PIll)l:s is not 1ct lully'understood. Studies on their eli'ects
arc s()lrcwhat limitcd" br-rt clcmonstrerlc that I'}llt)t:s act as potential endocrine
disrr-rpters. ncurotoxins. and lcad to del'clopmental and behal'ioral problems in
laboratory animals. Irnlironmcntal protection ager,cl, (l)PA) is interested in
cstablishing a trade o1l'between lire saI'ety and enr,'ironmcntal protection / public
hcalth. Rccently t:PA has cncouragcd research elforts lbr assessing the toxic
cl'lccts ol'PIll)lrs ancl kecn bio-monitoring ol'the great lake secliments. Sincc the

mzrnncr in vrhich tlie I'}[]l)l:s enter the organism is primarill'through ingcstion. the

authurs intcnd to invcstigalc thcir c1'1ccts on glucosc absorption. 'l'his papcr
inrcsligalcs 1o r,r'hat extcnl l'llDIrs cor,rld causc mal-absorptior-r and possiblc
dere lopmentaI clelal's b1' looking into the intestinal absorplion ol'glucosc and

activitl o1' Na K' A I I)ascs ir-r the basolatcral mcmbrancs o1'rat small inlcstinc. h.r

somc o1'our preliminarl' cxperimcnts. I)BI)ir toxicity has brought about a
signilicant declir-rc in catalasc activity in rats.'l'he loxic congeners chosen lbr this
studl'arc penla and deca [][)t:s.
Key' Words: l:nvironmental loxicity, P[]l)lrs, Glr:cosc absorption. Na'K' A l'Pase
'l'his work is supported by laculty research grant liom (lannon LJniversity.

r\Llsopropylacrl, lamide Molecularll lmprinted Polymers for the Extraction
of (laf'lcinc

Kinrbcrll C. Clarkc ancl ('linton [). .loncs
Nl crc t hurst ('ol lcgc. I)cpartr-ncnt o l' C'hcmi stry' ancl Biochcm i strv

lhc ability 1o cxtract and cluantil,l call'cinc is importanl 1o the str-rcly ol'
pharr. ace ulicals and pcrsonal carc products re lcased inlcl thc environrncnt.
(lr.rrrcntl1,. there exists no ofllcial technicluc lbr extracting srnall amounts o1'

calli'ine liom enrironmcnlal watcr samples. We are workir-rg on the lbrmation o1'

n-rolccularly imprintcd h1'drogcl polymer networks as a novcl extraction method
lor cafJ'cine tiorn watcr samplcs. A h1'drogel poll'mcr is a watcr-soluble poll'mcr
chain nelwork. l'o imprint the poly'mer. the network is synthesized arourrd
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tcmplate calleinc molecules. uhich are sLlbseqLlentl)' removed from the gel.

Rerroval o1'1he call'einc lcar,'es an cmpty sitc where only those spccilic molecules
can ti1 back into thc voids. [:ssentially'. this polymer s,vstem has a "lock and kel'"
construcl: thc tcmplate molcculc is thc kc)' and thc gcl is thc lock. Our
molccLrlarlf imprinted systems are uniclue since thcl' have the ability to respond to
tcmpcrature changcs in the solulior-r. l'his propcrty will bc uscd to ir.rllr"rcncc thc
clllciencl o1.thc svslcm. Oncc dclelopcd. these systems will assist researchers in
thc crtraction ol'spccilic molccules (sr-rch as call-cine) liom watcr samplcs to
dctennine thcir in-rpact on the cnvironmcnt.

Anall'sis of calleine in local w'atcrs

Michcllc L. Clcrncns and Clinton D. .lor,cs
Mercyhurst Col lcgc l)epartn-renl o 1' Cl hemi stry and Iliocl-rer-n i str'1 .

mc lcme6 I lrr)lmerc,vh urst. edu

ln this uork. thc amount ol'calleinc in local w'atcrs will be used as an indicator 1o

clclermi nc i l' hi gh conccntratior-rs o l' pharmaccutical s and personal care products
(l)l)CI'}s) arc prescnt. I{ecently. srnall (approxirnalely 50 ml.)u'ater samplcs r,vcrc

collectcd liorn l)rcsclue lslc in Irric. PA at Barracks Beacli and []cachcs 1, 2. 6.

and l0 clLrring.lLrll ol'2009. Currentll'. no cal'f-eine has been dctccted in thc r,r'atcr

sarnples that *crc dircctll anall'zcd Lrsing IIigh l)crlbrmancc LiclLrid

C'l.rrornatography (llPl-C) courplcd rvith a UV-vis photodiode array detector: this
rnal be dr-rc to a low concentralion ol-call-eine that cannol be detected r,'ia L-lV-r'is.
Larger water samples have bccn collccted and w'ill be cxtractcd using Water
Oasis'lD Ill.B Hxtraction Cartridges with a solid phase extraction (SPIr) rncthod.

lrllbrts arc currcntlr' lbcuscd on dctermining thc most ell'e ctive mcans ol'SPl: as

trvo ciill'crent methods arc being compared to flnd thc besl perccntagc o1'sample
rccovcr\. Irlr,ratcs rvill bc analvzcd using III'}l.C. and thc amounl ol'cal'lcinc
detcctccl will bc compared to stanclards in ordcr to determine the amount ol'
caf'lcinc in cach samplc.

Invcstigation of Poly'aromatic llldrocarbon (PAH) Separation via HPI C
Mobile Phase Variation

I:lizabeth A. Pillar. Clinton D. Joncs

Deparlmenl o1'Cl"rernistr,v ar.rd Uiochen"ristry,, McrcyhLrrst C'ollcge. 501 l',. iStl'
Slrcet, Iirie. I'}A 16546

[)olr,'aromatic hydrocarbons (PAI ls) are n'rr"rltiple luscd ring carbon compounds
that arc lbrmecl upon incomplctc burning o1'man1'natural and ir-rdustrial sources.

Scrcral ol'thcsc complcxcs havc becn sLrggestcd to be harmlul to hr-unans. making
thcnt a sollrcc ol'intcrcst lirr enl ironmcntal groLrps. and rcscarchcrs alike .

Acctonitrilc (ACN.1 is l,iew'cd as the induslrl'slandard as the high perlbrmancc

Abstract:
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liclLrid chromatographl' (HPl.C) solvent of choice because of its physical
propcrtics and miscibility u'ith watcr. Due to dwindling supplies, researchers
need allernatir.e solvents that providc clear separations with similar propcrlies to
ACN. l'hc rcsearch conclucted in this n,ork looked at methanol (MeOII).
telrahy'rdoluran ('l'lll"). and mcthl'lene chloridc (McCl) as potcntial as

rcplaccmcnts lbr ACN. Ilased cln the results ol'the three variant solvenls, McOII
rvas lbund to be thc onll, potcntially viable- rcplacement lbr ACN 1or PAI I
scparations.

2009 Bactcrial Water Qualit-y" Assessment of Presque Isle Bay, Fi,rie,

Pcnnsyh'ania

.lcrcnriah ( ovcr1*. []iologt' l)epar1mcn1. l)cnn Statc-l:ric. l'hc llchrend ('ollcge :

.lcrrr ('orcrt. l'}h.l).. I{cgional Science ('onsorlium. l:rie. PA.

['rcsclr-rc Islc S1a1e I)ark is a sevcn-rnilc long n-rigrating peninsr.rla. located on l.akc
lrrie that cLrr\cs to the east lorming a 3.71t1 acre Ilay lbr the city ol'lrric.
Pennsvlr,'ania. Presque Isle llay' was designated the ,13'd (lreat [-akes Area o1'

C'oncern by the LJ.S. l)eparlment o1'State in January of 1991. ln 2002. the Bay

was designated as being in the Recovery State. Although vast improvements have
been seen in the health o1'the Bar,. the state of the bactcrial water cluality desen'es
continued atlention. For the beachcs of Prcscluc Islc. the Statc Park and thc lirie
Countl,ol'llcalth r"rse [-].S. trPA standards and posts sw'imming advisorics whcn
l:. coli lcvcls arc grealcr than or cclual to 235 Colony Irorming tlnits/l00ml. but
lcss than 99c) ClrtJ/l00ml and post swimming restrictions rl'hen the levcls arc
grcatcrthanorcclual to 1000ClrU/100m1. l'hesesamcmcthodsrvereuscdinthis
sludr o['the natcr cluality ol'Prcscluc lslc l]av. I'or the past trvo slrrrmers (2007.

l00tl) []ay riatcr qr-ralitl lras bccn stLrclicd anc'l in gencral. it has been lbund that
bacterial levcls in tl-re [Jay have been u'ithin swimr-nable levels. regardless ol'
wcathcr conditior-rs. 'l'his in'n,cstigation expancled thc previor-rs studies to inclr"rde

samples liom tributaries cntering the llay and in addition to plating samples lbr /r.
c'ol/. str,rdies were completed sl-rowing levcls ol- Bucleroicle.s .syt. using real time
I'}CI{ tcchniclucs.

Causcs of P.I. lleach Swimming Restrictions: Wherc are we?

.lcrn ('ovcrt. l)h.l).. I{egioual Scicnce ('onsurtiur-n. 'l or-r't Ridgc lrnr''ironmcntal
('cnter. Prcsclr-rc lsle Statc Park. PA

Alicr 1'cars ol'collecting data. plating samples. doing real time quantitatir,e
polvmcrasc chain rcactions (qPCIl.). looking at predictive n-rode ls. researching
onshorc currents. wrnd dircction. walc height. and outflow liom tributaries to the

east and ncst o1'Prcscluc Islc Statc Park, we still do not have a clear picturc nor a

sure predictivc model to allow us to accLlratcly knon'when the beaches are
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contaminatcd on Prcsque Islc. 'l'his presentation will rcview the history and makc
a suggcstion lbr luture rcsearch direction using Virtuul Beac'h sofiware (multiplc
linear regression modeling) to anall'ze the past, present and future dala to develop
Prcscluc Islc's orn''n predictive model that will allou'the park to, with a high
degrcc accuracy. predict beach contamination exceedances and help identil'v thc
actually sources and causes o1'contaminalion.

Advances in Cochlear implants

I{lan Scanlon. Sr-rdarshan I{. Nelaturl'
Scl-iool ol'l:ngir-reering. I)cnn Statc I:ric. lrric. f'}A 16563-1701

'l'his papcr tbcuscs on not only the histor.v o1'thcse clcviccs. bu1 also the currcnt
lcchr-rologl' and luturc clevclopr-nents that arc bcing undertaken. I'l-re cochlear
ir.nplant has a long and rich history'. dating back to thc latc 1700's. 'l'his review
w,ill cxplorc the earlv research that laid the liamer.r,ork lor current research in the
Ilcld o1'cochlear implants. As of 2008. thcrc wcre 120 000 users o1'the in-rplant.

r,vith that number currentll'grou'ing crponcntialll". 'l'he cochlear implant has

bccomc an enormously successlirl dclclopmcnl lhus lar. with research on the
topic cxpanding at a vasl rate. With incrcascs in numbers ot-users comes a grcatcr
clcnrancl in ncw tccl-rnologics, which is accompanicd by compeling companies in
thc cochlcar inrplant inclustrl. l'his papcr will rel'icw cllrrcnt tcchnologics. along
r.r ith ciisaclr antagcs and acivantages o1'thcsc tcchnologics. Duc to thc vcry'

adaptablc natlrrc ol-tl-re de r ices. new signal proccssing techniclues are constantly
bcing dclclopecl and implcrncntecl tor the usc in currcnt and luturc cochlear
implants. 'l'hese signal processing techniclr-rcs will be explored. as w'ell as ne\\
technology that must accompan)' thcm. Various issues u,ith current DSP
techniclues limit the abilitl, o1'cochlear implants to process complex signals such

as rnusic. Future rcscarch also includes advanced algorithms which will allow thc
lusers o1'these der.'ices to perceive these complex signals. and increase their
pcrccplion ol'thc audiblc world. 'l'his paper w'ill also invcstigalc thcsc tcchniclucs
that arc currenlly undcr development. along w'ith l)SP techniques thal r,r,ill bc

irnplcn,cntccl in thc ncar lulure.
Ker Words: ('ochlcar implants. hcaring irnpairccl. cligital signal proccssing
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l'itlc: F)utrophication Status of Presque Isle Bay

,\Lrthor: llick l)iz. I)h.l).. PI:
I)cpartnrcnt ol'l:nr iror-rr"r-rcnlal Scicncc & Irngineering. (iannon LJniversity'

Abstract: A rnLrlti-1ear sludy ol'Prcsclr-rc Isle llay'rvater quality has led to the conclusion that
PrcsclLte Islc Ba1 is modcrately er-rtrophic. Data will be presented that documenls
thc llay's water clualitl in comparison to Lakc [rric r,rater in terms ol-urganic
carbon. Secchi depth. nitrogen, phosphorus. and chlorophyll concentrations.
I)issolvcd oxygen lcr,'els with clcpth in the llal,indicate that while thc Bav does
no1 thcrmally stratil-v in the sllmrrer. thcrc is nonetheless a thin anoxic laycr o1'

$atcr-iust abovc the sedimcnt-r.vater interf-ace that bccorncs ver) low in ox),gcn
conccnlration. l'hc prcscncc o1'this low, IX) layer may hal'c implications fbr the
sr"ritabilitv ol'thc seclir-r'rcr-rts as habitat lbr scnsitivc benthic organisms.
i\dditionalll. prior studics ol'1he \\atcr lcvcl changes in Prcsclue Islc tlal,suggcst
thal cutrophication u'oLrld bc a rnuch grcatcr problem lirr Prcsclue Islc []ay i1'watcr
\\as no1 rcgularly exchangcd with I-ake [rric as is clearly thc case.

l'itle-: Distribution and abundance of chemicals of concern in the beach lvaters of
Presque Isle State Park

Ar-rthor: I{y'an IIindman. Kcndall (lrcenc. and Steven Mauro*
\,'l crcr h r,rrst ('ol lcgc

Abstract: l'.'t'oliabundancc is uscd as an indicator o1'w'ater qr-ralit.v- at Presquc lslc Statc I'}ark
(l)lSl'}l. Whilc ntuch is knoun aboLrl this lccal rnicrobc in PISP beach w'atcrs. lc-ss

is knor.rn about its relation 1o biotic and abiotic substances that are polcntially
harn-rlul to huntans and acluatic rrildlil-e. In this stucll'. r,i'e utilizcd enzymc linked
itnmunosorbcnl assavs (lrl-lSA) to examine the abundancc and distribution o1'

scvcral cmerging chcmicals ol'health concern in thc beach w'atcrs oll)rescluc Isle
Stale Park. inclr"rclir-rg cstradiol (honnone ), PClS (industrial compouurd)" lluoxeline
(pharnraccr.rtical). triclosan (anti-bactcrial). and diuron (herbicide ). Our rcsults
providc cr,'iclence that thc distribLrtion and abr-rndance ol-thcse chemicals in l'}lSI'}
bcach rl'alers do not correlate with lr.c'oli abr"rndancc.'l'l'rc irnplications ol'thesc
lindings Iirr bcach r.,r'aler managcntent will be discusscd.

I itle : Maternal genetic variancc detcrmined b1, sequencing Oclocoileus virginiunus
(n'hite-tailed deer) mtDNA D-loop

Altthor: l.ara Lindcn. .lacclue linc Mc('ullough. lVIark (iooss. Andrcw llcrglr-rnd. Adr,isors:
l)urwoocl []. I{ar'. Iircdcric .1. l]renncr.
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Iirorn a limited number o1-studics involl'ing clectronic monitors. fbmale white-
tailcd decr (Ocir;c'oileu.s virginiunu^s) are known to be philopatric. ranging onlv a

l'cu,' scluarc kilon-relcrs within their lif'etime. u''hereas male deer arc known to range
in arcas o1-tlO scluarc km or more. Studies o1-mitochondrial DNA genetic
r"ariation to independently dctcrmine these breeding patterns are limited. and no
genctic studies havc becn carricd out in either Ohio or Pennsylvania. We arc
tcsting thc h1'pothesis that dccr within hcrds obtaincd fiom two municipal parks in
I)ay'ton. Ohio are more closelv maternalll' rclated to cach other than they' are 1o

thc hcrcl locatcd in Mcrcer Countl'. Pennsl'lvania. Afier isolating DNA lronr
musclc or livcr sarmplcs. thc entire rnitochondrial D-loop u'as amplified. purrilied.
ancl scclucncccl. Irach decr sccluencc obtair-rcd displa,ved a uniclue herplollpc. or sct
ol'gcnctrc rariatior-rs. W'c discuvered lburlcen previousll'unknown haplotlpes.
We l-rarc prcriouslr pLrhlishccl thc I)-loop ol'onc deer liom thc Iay'lorsl'illc
Mclropark in l)arton. Ohio. (acccssion numbcr Irtl5029l3) ancl we halc
comparcd our nc\\' scrlucnce data 1o that as thc rcl-crcncc sequcncc. I laplotypes
discorcrcd in the tu'o [)a1,ton parks wcrc highly'similar within cach hcrd and
show'ed greater disparity with thc Merccr Cor-rnty herd. sr-rpporting our hypothesis
ol'l'emale philopatrv.'l'his knon,ledgc ol'brccding pattcrns and mobilitt is r-rselirl

in gamc managcrncnl. Our genelic str"rdy has conllrmcd the philopatr-v" o1'l'cmalc
deer and has alreacly show'rr that there are a large number of haplotvpcs within thc
whitctail deer population o1'Ol-rio and Pcnnsylvania.

Detcrmining Brecding Patterns of Odocoileus virginionus by Nuclear DNA
F'ingerprinting

\,lichellc l)cck. I{ichard loth. l)urr,r,ooc'l I}. I{a1'ar,cl l;rcd .1. IJrcnncr
Iliologr l)epartmcnt. (irore ('ity ('ollcge. Grovc City'. PA

W'e are clcveloping methods to stucly nuclear l)NA liom w,ild herds ol'w'hitc-tailecl
clecr (Ocloc'oileus'virginionu,:) as a means to track maternal and patcrnaI breeding
history' riithir-r r,'arious popr-rlations locatccl in Ohio and Pennsy'lvania. 'l'l-rirtv-thrcc

samples 1rom n-rale and f'cmalc dccr at various agcs wcrc procured liom parks in
[)arton. Ohio and various colrnties in wcstcrn I)A. Proccdurcs *erc dcvcloped to
obtain I)NA liorn Ii"er tissue. l.iair or blood. Polymerase Chain I{caction (l']CR)
wzrs uscd in conjunction with our uniclue group ot't'luorescently labeled primers in
order to amplily' 10 clillercnl sl.rorl tandem rL-peat (SfR) scgments ol'the deer
r-r-rclcar I)NA. l'o enhance oLrr decr identilicatior-r procedures eight additional
nonlluoresccnl primcr sets arc currcntly be ir"rg stLrdicd. Most ol'our primcr scts
havc bccn sho*n to rvork irr closcll rclatcd spccics. (icl elcctrophoresis was
utilizccl to sclccl clcsircd PC'R producls. An Applied []iosy's1ems 310 singlc
capillary autor-natic I)NA secluencer \\as used w'ith the (lene Scan sofiu,are to
analvze the nuclcar S'l'lt rcgions to crcatc a unicpre DNA prolilc lbr indiviclual
clccr. 'l'his mcthod is analogours to lbrensic identiflcation of humans using nuclear
l)NA. Ilased on allelic size and location, the l)NA prollles are currentll" being
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used to identil.v indir,idual membcrs within a complete herd of rvild deer. One
lirture objectir,'e is the combination of three S'l-R regions into a single multiplex
reaction mixture fbr a more rapid and e fflcient (]cneScan analysis. 'l'he ultimate
goal rcmains to study' the brceding pattcrns of localized w,hite-tailed dcer hcrds bv
gcnctic variability and 1o detcrmine the major lialernal contribulor ol'cach hercl.

I)etcrmining l{ates of Inl'ection of Peroml,scus leuc'oprs w'ith Borreliu
burgdorJeri on Presque Isle State Park

lsis Mariah Kuczaj. Cy'nthia llcbar. David lrullbrd
I:dinboro [rnil'crsitl' ol'Pcnnsl'h'ania. l)cparlmcnt o1't]iology' and Ilealth
Scrv iccs-l] iologl'

llorreliu burgclotJeri. the causativc agent ol.l.1'me disease. has becn idenlilled in
rvl-ri1c-fbotecl mor-rsc (l)erom.t'sc' u,r lcucopr-rs) populatior-rs on Presclue Isle State

Park. 'l'hc plrrposc ot'thc prcscnt rcscarch u,as to continue a longitLrdinal study on
inl-cction ralcs in l). leuc'opus'to gain a bettcr understanding ol'1he enzootic
rrraintcnance ol',8. hurgdofie r i.
l'. letrc'o1ttr.r was lrappcd lion-r Jull'through September 2008. Sherman livc
firlcling traps (5. lx5.l x 16.5 crn and 7.6xt1.9x22.9 cm) baitecl with birdseed were
sc1 in thc cvening and chcckcd in the morning lbr 2-3 consecutir,c days. Capturcd
individuals wcrc taggcd. scxcd. lvcighcd. tissuc-sampled. and relcased. 'l-issue

sarnplcs ucrc analrzcd using I{cal-'l-ime Polvmerase Chain Reaction (R I'-PCR)
tcchniclr-rcs. Ilcsults inclicatc that inl-cctir)n ralcs during the trapping season o1'

200t1 ol'the 1']. leut'oytus vvtlh llorrelia burgdor/eriwas 12.5%. No dill'erences
wcrc obscrvccl in thc inlection ratcs in malcs and l'cmales: juvcnilcs. subaclults.
and aclr-rlts: or in lrapping habitats. lnl-ection rates delermined in this study are

similarto those lound in 2005 (10%t Smock,2006). but diller liom rates recorded
in a 2003 studl'(75%: I-ucorc.2003). 'l'hese findings suggest that inf-cction ralcs
dil'l'cr fiom 1,car to year. w'ith morc str-rdy rccluircd to dcterminc w'hat causcs

1'earlv r,'ariation.

Wetland I{apid Asscssments - Flrie and Craw'lord Counties, PA

Karla Kaczmarck. Marti Mar1z. I:rin (lall'crtv. I{a"' Ilicrbower
(irant: Kcvin Ilcss l'A I)lrl)

PcnnsvIr'ania Sca

W'ctlancls arc among the most proc'luctir,e ecosvstcms in thc world. l'hcy' house
rnorc than one-thircl ol'the Llnitcd Statcs'thrcatencd anc'l cndangercd species and
are homc to thirlr'-one pcrcenl ol'our planl species (l:PA). A wetland is deljned
b,t'har.'ing more than lifi-v percent o1'the vegelation consisting o1-wetland plants
and having soil that is saturatcd fbr at least tcn consecutire days during the
growing season. From May,to October 2009. 175 randomly selecled wetlands
wcre asscsscd in ltric and Crawlbrd Counties. 'l'he wetlands assessed occurred on
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both public and privatc propcrty. l'he wctlands were assessed primarily fbr
strcssors r.rhicl-r inclr-rclccl bu1 u,crc not limited 1o: inr,,asive planls. roadbeds. trcc
harvcstirtg. natcr witl-rdrawal. ancl rnolving. I he nrosl common invasivc plants
lirLrncJ cluring thc asscssmcnts \\ere multilloral rose (1?o.ra multifloru), common
rcccl (l'hrcrgmite.s uu.slt'uli,v). and narrouleal'cattail ('[1,phu ungu.stifbliul.

Iitle : 'fhe Secret [Jnderground l,if'e of Sw'itchgrass: FJxploring Belowground
I'rocesses

Author: Sanclra Wa1,man. t)r. I{ichard Ilow,dcn. Ali 1'runzo.'l'aylor Wciss
Allcghcnl'Collcgc. I:nvironmcntal Scicncc: ljrnst Conscrvation Seeds. sponsor

Abslract: Switchgrass (l)unicurn rirgulunt)is a native perennial prairic grass with grcat
potcnlial lor altcrnativc cncrgy'production as bioluel and biomass. Comparcd
wilh corn. which is traditionally used lbr ethanol procluction. switchgrass can be
much more cl'flcient. 'l'his rcscarch examines tw,o bcne llcial beloli'gror-rnd
proccsscs in swilcl-rgrass: nitrogen relranslocation ancl carbon sccluestration.
Nitrogcn rctranslocation is the recrcling ol'r-ritrogcn between thc shoots and thc
roots lirr the ncxt gror.ring season. Wc airn to calculatc thc lcrlilizcr savings
gained liont nitrogcn relranslocalion and dcterminc il'it is cconomically bcttcr tcr

hancst in thc spring or Iall. Wc riill also conrparc rritrogen concentrations in
clil'[crcnt planl tissucs. 'l'l-re sccond bclowground beneljt ol'switchgrass is the
amount ol'carbon sccluestered in thc soil. Our sludy ol'bclowground carbon
liruncl a l:l ratio o1'aboregrouncl biomass 1o bclowground biomass in switchgrass.
Wc dctenninecl thc conccntration o1'carbon bclowground and calculated its
carbon-lrading r,alue pcr acre. 'l'hc goal o1-these pro.iects is to maximizc thc
sustainabi I it"- o I' sr,r i1chgrass producti on.

litlc: 'l'he Flrie Countl' Natural Heritage Inventon, Updatc

Author: l)ctc Woocls. C'hristophcr lrace-'' I)ennsl,lr,'ania Naturalist Program

Abstract: W'ithin l)cnns1 lvania. Irric C'clrntv is irniqr-rclv rich ir-r spccics natural comnrunitics
ol'conservation conccrn. supporting manv spccics and natural communities lburnd
nowhere else in thc s1ate. 'l'hc l:ric County'Natural Ileritagc lnvcntorv LJpdatc is
a projccl of the Pennsyh,'ania Natural Ilcritagc Program partnership. It is an el.lort
to iclentifl,'and map the ecological[l,irnportant arcas of'the collnty. prioritize them
based on imporlance and conserl'alion nced. and provide inlbrmation on threats
ancl rnanagcmcnt recommcndations. Results ol-this project w,ill bc publicly'
arailable. and can be Lrscd to imprcl'c conservation ol'thcsc rcsourccs bl'
inlbrmir-rg planning c l'lir11s.

lhe original Irric Cor-rntr inrcnlor\'\\'as complctcd in 1c)c)i. ancl this new
irrrcnton uill inclucle Lrpclatecl inlbrmation about olcl recorcls. ne\\,occurrences.
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expanded taxonomic coveragc, improved mapping . and new landscape-lcvcl
analyses. Our lleld work over the past 2 years, in combination with data gathered
liom partner organizations and individuals. provides a more detailed picturc of the
nalural resoLrrces in lrrie Clourrty. Notewortl-ry discoveries liom our licld work
inclurdc one nc\\' plant nevcr belbre observecl in Pennsylvania. the rediscol'crl ol'
onc spccics considered extirpaled liorn the state. ncw popr-rlations o1'sel'eral
globalll' rarc spccics. and sel'eral county' records.

Since thc llrst inrentor\,. somc species ol'concern have declined. rvhilc others arc

doing w'ell. \\'e l-rarc lbund thal many spccies are thrcatcncd by land r"rsc

convcrsior-r and rcsource cxtraction, while others are threatened by encroachmcnt
ol'invasir''c species or by decr browsing.

I itlc: 'l'hc IilTect of Invasive Vegetation on Avian Abundance and Nesting Success

in a Southern [,akc Erie (]oastal Wetland

Authrrrs: Chris Villella. Mark Laz.aran.l{obcrt Whvte. Carol Ilocctli
('alilbrnia [Jnivcrsitv ol' Pcnnsr,lr ania

Abstract: Al'iar-r commr.rnities were surr,'e,'-ed at nine sites in two Lake Ilrie coastal marshes
to clr.rantil),thc cll-ects ol'invasive r,'cgctalion on avian populations. Site selection
w'as bascd on dominanl vegetation (Phrugrnite.s' uu.vlruli.v n-3.7.1'phu ungus'lifitliu
n 2^.\aluntbo luteu n-3. and mixcd emergent vegetation n-1 as a rcl'crcncc
substrate). We rccorded obsen'ations rcgarding ar.'ian abundance. behavior. and

ncsting. Sun,els w'cre carriccl oLrt at thrcc daf intervals liom Ma;'through Ar"rgust

2009. Although nc collcctcd clata on all avian specrcs. thc majoritt'ol'our
obscnations s1e mmccl liom tuo spccie s: the I{ed-wingcd I}lackbird (Ageluius
phoenit'cu.r) arrcl thc Marsh Wrcn (('i.stothoru.s pulu.\trLt,\). Our re sulls indicate thal
althur-rgh avian abundance was highcr rn, l). uu.vtruli,i (Common reed) stands. thc
nurrber ol'ncsts ancl thc rate ol'ncst success werc much l-righer in7'. ungu,slilitliu
(Narror.v-lca1'cattail) ll'hcn comparcd to P. uu.strulis. Avian behaviors also variecl

bl rcgclation t),pc. Our results suggcsl that marsh bird ncsting strategies in the
Creat Lakcs rcgion may'be poorll,'adaptcd lo I). uu,slru1l.s. and thal as I). uus'trulis'

conlir-rr-rcs to cxpand. rcrnaining habitat u,ill bc ol'in1-crior clr,ralitf in rcgard to
maintaining long-term. slable ar,'ian populations.

litlc: l)ietarr Anali-sis of C'oyotes on Presquc Isle State I'ark, F)rie, I'A

,,\ulhor: ('arric Ann l)ualhla. ('1'nthia lr. Rcbar
l)epartmcnl ol'lliology and I lealth Serviccs. Irdinboro [-iniversily o1'l)ennst'lvania

Abstract: I'he coy'otc (('uni.s lutruns) is the largesl mamr-nalian predalor on Presque lsle
Statc Park. Numerous studies done throughout the LJnilcd States havc shown that
co),otcs prcf'er small prel'as a main dictary resourcc. and that they scavcngc large
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prev when available. Yet. the diet olthe eastern coyote in rvestern Pennsl,'lvania
has not becn thoror"rghly sludicd. In addition. because Prcsclue Isle- State Park
rcccivcs or,'cr thrcc million visitors a year. the opporlunil_,- cxists lbr cor,'otes tcr

ir-rcludc c'liscardecl human re fr-rse as a lood resoLrrce may' be possiblc, (iil,en the
paucilt, ol'data on dicts o1'coyotes in northw,estern Pennsylr,'ania. we dcsigned a

scat analysis str-rdl to determine the lbocl resources being uscd by' coyotes on
Presclue lslc Slatc I']ark. Collection o1-coyote scat consisted of samples takcn fiom
dcsignatccl trails in: spring (March-May,'): summer (.lune-August): tall
(Scplcrnber'-Novcrnbcr): ancl u'in1er (Decembcr-l"cbrLrary). 'l'hir1y ninc samplcs
rverc collectcd throLrghor-rl the rcar. Mass. lcngth. and diametcr \\,crc rccordcd lbr
each scat sample collected. Scat werc washed in nylon stocking bags to removcd
cligcstcd material and thc rcmaining ntaterial \vas manLlilllv scparated. ln
prcliminarv analvses ol'lall (Scptcrnbcr-Novcrnber) scat samplcs. arthropods,
plant matcrial. 1lsh. and sn-rall mammals were lilund. rvith rabbits as the ntost
comrnonly cr-rcoLurtcred hair type.'l'hus l-ar. discarded human relusc does not
appcar to bc a signilicant componcnt ol'coyotes' diets on thc Park. lrxarnination
ol'scat liom othcr scasons is continuing ancl will provide a more comprchensive
undcrstanding ol'thc l-eccling habits ol'coyotcs on Prcscluc lslc Statc Park.

Invasion of Snakes to the Intcrior l'orest Duc to F'ragmentation

('asc1 []raclshau. Marsl-rall [ ]nir crsit),

liorcst liagnrcntation is one ol'the main causcs lbr the loss ol'native biodivcrsity.
Onc conscclLrence is increased proporlion o1'cdge habitat thal introduces ne\\
"cdgc" species. and makcs habitat 1or intcrior lbresl living spccies non-suitablc.
'l'his study will determine snakc movement into a lbrest fiom the liagrnented
cn'"ironment o1'a oncc continuous lbrest. Site locations are a1 'l'imberline I'our
Scasons l{csort. Whitegrass Cross Clountry Ski Slopc, and a L-lS lrorest Scrvicc
road at t)olly Sods. in'fucker CoLrnly, West Virginia. '['he main objectives o1'this
study arc to dcterminc spccics richness and rclativc abundancc ol'snake
cor-nmunities. hou'lar species mo\e liom edge habitat inlo the lbres1and to
detcrntinc uhcthcr snakes arc a prcdaton threat 1o the l-ederalll'protected Cheat
\'1or-rrrtait-t Salarnanclcr. Arca constraincd survcys vrcre condlrctcd at cacl-r site
.lunc throitgh nticl-Octobcr 2009. 'l'hrcc transccts w'ere placed on cach side alor-rg

thc lirrest cclge.8 mctcrs and l7 mctcrs lron-r thc cclge. A vegctalion analyscs uas
concluctccl lo cluantif'l changcs in plant communities. Snakcs lbund were
t-ncasured lor snout to vcnt length, total lcngth. gendcr and markcd. Prclin-rinary
results show that the n-rajorit),o1'snakes are lbund along the lbresl edgc under
cover objecls w'hcre direct sunlight heats the ground/rocks. -l'he highest
conccntration o1-salamanders is lor-rnd along transecls decpcr into the lbresl,
ahhoLrgh lhcv are lbund along thc edge as well. Snake spccics inclr,rdecl Norlhcrn-
I{ingnecked Snake. Rcd-bellied Snake. }rastern Gartersnake and Smooth
(irecnsnake . all o1'u,'hich inclr-rclc a dict o1'salamandcrs to come cxtcnt.
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The spiny sol'tshells (Apolone spiniJ'eru) of Misery Bay and associated
habitats on Prcsque Isle, Pennsy'lvania

I)ctcr V. l-indcmar-r. l)cparlmcnt ol'l]iologl,ancl Ilcalth Scrr,ices. I:dinboro
tlnivcrsitv ol- I)cnnsvlrania. Irdinboro. l)A 16114

Altlrorrgh tl.rc spir.rr solishcll (.4pulone .::pinileru) is a lvidesprcad and olien
abunclanl tLrrtlc specics in lolic habitats o1'eastern and central North Amcrica.
populatior-rs in the grcalcr l,aurentian drainage have recently become the subject
o1'conservation conccrn in Ontario. Quebec, and Vermont, rl,herc populations are
belicvcd to bc vcry low. In I I years of trapping turtlcs a1 Presclue Isle, primarill
in Gravcyarcl Pond and adjacent Nlisery' tlay. I havc rccordcd only 51 captr-rrcs ol'
spiny solishells. jLrst 1.6%o ol all turtle captures made. Only two recaptures are
inclucled in the to1al. horvcver. r.r'ell bclow rccapturc rates ior lour other tr-rrtlc
spccies. hence the population mav be largcrlhan indic:rtccl and consist ol'wiclc-
ranging inciiriduals that arc rarclv sub.icct to recapture. Most captures hale bccn
in l'r,kcncls sct during mid and latc summcr a1 thc norlh end ol'Misery Bay. whcre
capturc success ol.spinl solishclls. corlrrron map turllcs. and stinkpots peaks in
Iatc August and carll Scptember. l'he sccondarv scx ratio is approximate ly I :1
(2;l nralcs ancl 2l I'cn"ralcs), bu1 exccplional scxual size climorphism promotcd by
bimaturism produces a malc bias in captures ol'mature indil'idr"rals. liour
hatchlings capturcd bv hand in shallow w'atcr constitute the only young iuvcnilcs
capturcd. 'l'hc onlv consistcntly used nesting area known is the *,est shorelinc ol-
'l'hompson Bay.

tJpdatc to the l)istribution of Allegheny ltiver Fishes Using a New Sampling
'l'cchnique

llcnjarrin I), l.orson..lonathan A. lirccdntan. and.lal I{. StaLrl'l'cr..lr.
SchooI o[' liorcst Rcsourccs. I)cnnslIr'ania State L-)nir,ersity,

l'he Allcghenr.'Rir,er contains the mosl dir,'crse and r-rnique llsh assemblage in the
statc ol'Pcnnsl'lr"ania. 'l'hc sollrcc o1'thcsc llshcs is throLrgh conncctions with
surrouncling drainagcs at c1ill'ercnl points throughor-rt its geologic history.
l)ocumcntation ol'this lar-rna is lacking, w'ith tl're last comprehensir,c rer,,iew
con-rplctcd by'l:dw'ard I{ancy in 1938. 'l'he adaptation ol'the benthic (MissoLrri)
trawl to sample medium to largc rivcrs has allow'ed researchcrs to sample habitats
pr*'ior-rsly' untouched b1 traditional sarnpling methods. An clcctrilled benthic
(l']Stiltrau'l has lcd to the documcntation ol'new'species accounts. distributional
crparnsions. ancl a bctler undcrstancling ol-thc ichtl-r"'ol'aurna in Pennsy'lrania's
Ohio Ilir.cr basin. A PSl.i trawl and expcrimental gill ncls wcre used to samplc 6tl
sitcs o"cr appro.ritnalclr 300 kilomctcrs ol'thc Allcghenl llivcr liom Kinzua
l)anr to l)ittsbLrrgh. I)A in thc summcr o1'2008. A total ol'2t16 traw'ls and 8ti gill
nct sets \\as completed r.lithin the study arca. l'o date.57 species have becn
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identilrcd in the collection olover 10.000 frsh that have been examincd from this
sarnpling elibrt. 'l'hcse data w'ill bc added to historic records to compilc a
cornprehensive or''erliew'ol'the lrshes of the Allegheny' [tiver. 'l'his inlorrnation
w'ill lead 1o a bclter underslancling of the distribution and abundance ol'some ol'
Pcnnsylvania's species o1'special concern inhabiting the Allegheny River.

Distribution of f,arval F'ish in the Ohio ltiver Basin, Pennsylvania

ILichard I]. 'l'ar,lor. and Dr. .lav R. Star-rtlcr. .lr.
SchooI o l' lioresl Resources. I)ennsy'lr,'ania State L-l nivcrsitr-

lhc Li.S. Arnrr ('orps ol'l:nginecrs. Pittsbr,rrgh t)istrict. is conducting a

lL'asihilitl -lcr cl s1r-rcl1 cxamining rnoclcrnization ol'thc tl-rrce Iocks anc] dams on
thc Ohio ILircr in l'cnnsrlrania (l:msvl'ortl-r. I)ashiclds, and Monlgontcr)'locks &
darns). l'o sr"rpporl both compliance and ccos)'stcm rcstoration planning, thc
I'ittsburgh l)istrict is cornpiling know'n inlbrmation on the status and condition ol'
biological and physical rcsourccs in the stlrd)' are a. A minimr-rm ol. l0 specics ol'
darlcrs (litheostomu, l)erc'inu) spawn throLrghout the stud.v area. 'l'wo specics ol'
darlers (litheo.stomu rnuc'ulalum and Etheoslomu tippec'unoc) are present in the
stLld)'area. but we capturcd no lan'a. l'erc'inu muc'roc'ephalulary'a werc lbund
only in the Emsrvorlh Pool ancl l'ert'inu .yhumurcli r.vas lbund onlf in thc
Monlgomerl, and Ncw Cumbcrland pools. Young-ol--thc 1,ear darter spccics w'ere

caplured in the I'astcr molir-rg shallon u,aters lbund in t.hc l'icinitl of thc clams.
rritlr tl-rc crccption ol'litheo,slontu nigrtrnt. which prel-ers a morc lcntic habitat.
'l'lrc othcr spccics ol'Spccial C'onccm (lliotbn ulosoitlcs.Iliotlon tergistr,s.
.\,luc'rht'bo1t.ti,s :tot'ct'iunu) all brcd in thc stucl;- area. [Jascd on thc data collcctcd.
brcctlir-rg c()llnrcnce s in thc pools in car[1' March.

Possible refugia of dreissenid mussels from predation by round gobies

Meagl.ran Ropski. llrian Wojtkiclervicz. [)r. Oreg Andraso. (iannon [.Jnivcrsity'.
Morosky Collcge o1-llcalth Proll'ssions and Sciences - Iliology

I)rcisscnid t-t-tusscls (zcbra ar-rd qr-ragga musscls) and thc round goby (A'r,r;gobius
ntcluno:tonll.r)havc rcccivecl considerablc altcnliorr sincc their discovcry'in the
(ircal l.akcs. Scveral stuclics hal'c shown thal gobies pre)'on and mav inl'luence
popirlation strlrcllrrc ol'drcisscr-rids. Our rcscarch liom 2007 indicaled that gobics
prcy disproportionatcly'on mcdiunr-sized drcisscnicls in the 7-1lmm sizc rangc.
l'hc purposc o1'this pro.jcct uas to inrcstigatc drcisscnid size distributior-rs in arcas
acccssiblc (bcnthic surl'aces) and inaccessible (r,'ertical surlaces > 1m abol'e the
bottom)1o gobies. Wc preclrcled that dreissenids in the 7-11 mm sizc range
rl'oulcl be more abur-rdanl on rcrlical surl-accs than on ber-rtl-ric surlacc. I)rcissenids
\\'erc sampled in Septcmbcr 2008 liom both surlaces along the sor"rth pier o1'thc
shipping channel thal connects Presquc Isle Bay to l.ake Hrie. As predicted. size
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distributions of dreissenids differed between vertical and benthic surf'aces.
Specitically, medium-sizcd dreissenids (9-12mm) were more abundant on vertical
surlaccs > 1m abol'c the bottom than on bcnlhic surt-aces. Cobies may bc
responsiblc 1or thc obsen'ed dil'l'ercncc in drcisscnid sizc distributions on thc two
surl-accs. Ilower,'cr. othcr r,ariables such as predation bv other specics, plankton
clistribution. uatcr lemperaturc and currerrt could contribute to the obscn ed

dillcrcncc.

Sizc-selective prcdation on dreisscnid mussels
melunostomrrs) in the fielcl

b1' round gobics (Apolloniu

G.M. Andraso and M.'f. Ganger
(lannon [Jnivcrsit;' l)epartmcnt ol' ]]iology'

l)reissenid musscls (l)rei.s'.;ena pol.t'morphu ancl l). bugen.sis) ancl nrund gobies
(Apolloniu mclunoslotttu.s') are l)onto-Caspian invadcrs that ha'u'c ahercd the
ccosyslcms of the Norlh Amcrican Great Lakes. I{ouncl gobies have becn shown
to prcv Lrpon a dir.'crsitl- o1-invcrlebrertcs and small llsh. bu1 thcir well-de"'eloped
phanngcal molars rnakc them cl'llcicnt prcdators o1-mollusks. A nurnbcr ol.
stLrciies have shou,n that round gobics prcv on clreisscnid rnussels. br-rt therc is an

apparcnl shorlagc ol'detailc'cl llcld str-rdics on thc surbjccl. 'l'hc objcctivcs ol'this
studr r.r,erc to 1)c1r-rantil"v thc numbcr and sizc ol'dreissenids corrsumed b1,

dill'crcnt sizc classes of'gobics.2) comparc the sizc ol'wholc and crushcd
drcisscnids that r,r'cre consumed and 3) compare size distributions olconsumcd
ancl al'ailablc mussels o\/cr a lrvc-month pcriod during thc summer o1'2007. A
lotal ol'3839 dreisscnid valvcs wcre rscovcred from 153 round gobies ('l't--53-
l25mrn) and composcd ncarly' 100% ol'thc gobl'diet. For all gobies combir"rcd
and ltrr cach ol'thc thrce goby size classes (53-81. 82-98, and 99-125mm'l'l-).
crushcd valr,es wcrc largcr tl-ran wl-rolc valvcs. 'l'o somc cxtcnt. the size
clistribution ol'consumed drcissenids rel'1ec1ed tl.rc size ol'arailablc drcisscnids
throughout the season. Specilically'. gobies atc large numbers ol'small (1-2mm)
musscls rihcn thcl'wcre a\ailablc. Although large gobics are able to ingesl largc
clrcisscnicls. T-1Omm musscls appear to be nrost imptrrtant to all three sizc classcs
o['gobics. espcciallr latc in thc scason. 'l'he' apparcnt prcl'crcncc ol-round gobies
lbr clrcisscnids approaching rcprodLrctirc sizc suggcsts thal thel,may'play an

imporlant role in regulating drcisscr-rid populations.

Ilrain C'omputer I nterf ace

Suclarshan l{. Nclatun* Pcnn S1a1e

lJnir crsitv
Nelatury,. Pcnn Statc

llrain computcr ir-rte-rlbcc (UCI) is a ncw'area o1'rescarch aimed at building a

specialized interlace that helps an individual with severe n.rotor disabilities to
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havc effective control of deviccs sllch as simple relays, actuators. computers.
speech processors, sinrple hor-rschold appliances. and neural prostheses. 'l'his

tcchnologr holcls the promisc lirr an indir,idual's independence- and higher qLralitr
ol'lilc ancl gt'catct-human satistaclion. I](ll rcscarch is a mr-rltidisciplinan' llclcl. lt
intcgratcs iclcas liorn phl siology'. ncuroscicncc. psl,chology'. cleclrical arrd

conlpLrtcr cnginecring. re habilitation. and other re lated health-carc disciplincs. A
IIC'l s1'stcm allor.rs direcl translation ol'electroencephalogram (l:l:C) into actions.
b1'passing tl-re usr"ral muscular palhwavs. In the non-invasivc system. it works bv
cxtracting thc lrl:G o1'a subject. applying machine learning algorithms to classilr
thc uscr's brain statc, and perlbrming a computcr-conlrolled action. In a sr,rrgical
proceclure. thc ncrvc cnclings liom the brain are connected to an array o1'sensors.
and the signals collccted are used 1o activate simple tasks. Onc ol-the signal
proccssing lechniclues rnost cornmonly used in interprcting the IrlrG signals and
evcnt rclated potentials (lrl{l'}s) lbr BCI purpose is indcpendcnl componenl
analvsis (l('A).'l'his mcthoci is a lbrm o1-blind sor-rrce scparation bascd on l.righcr
orclcr slittistics or cigcn spacc tcchniclucs. ln this papcr rve discurss currcnt striclcs
bcing Iladc in I](ll rcsearch using ICA and rclated signal processing tcchniques
and prcscrrt somc sirnulalion rcsults using MA I l-AIl soliware .

Ke1, ll'ords: Irlr(i. brain contputcr ir-rterl'acc, digital signal proccssing and
indcpcndcnt componcnl analy sis.

Flflective Diagnosis and Monitoring of Aortic Insufliciency Using Iliomedical
Signals

.lonathan Oeorginor\. Charlcs W. Nclaturl-t. Sudarshan I{. Nclatury
r\ School ol'lrnginccring. l)enn Statc l:ric. l:rie. PA 16563-1701
+ l hc l)cnnsvll'ania Statc I lnivcrsitv. [Jnil,crsitt, Park. PA 16802

Aortic insulllcicncr or aortic rcgurgitalion is a hcart condition in which the valrc
bctuccl-t 1hc lcli vcntriclc ancJ tl-rc aorla rnalliu-rc1ior"rs.'l'his valvc del'cct allows the
pumpcd oLrt blood to lcak back into thc hcar1. As a rcsult. thc lefi r,'entriclc must
n,ork hardcr to pump morc blood than normal lhis incrcascd work gradr"ral[.v

causes thc lcli vcntricle to enlargc. In acute aortic regLrrgitalion thc symptoms
dcvelop rapidly and in scvcrc casss. prornpt surgcry may be lil-csavir-rg. In chronic
aortic rcgurgitation. the symptonrs could dcvclop over the course o1'man1' monlhs
or \cars. \\'itl-r 1hc cmergcnce o1-powerlirl signal processing algoritl-rms, today it is
possible to pcrlbrm carly detecliorr ol-man) cardiac disorders. ln this paper we
proposc a new liecluency domain technique to assess tl"rc severitl,ol'this
condition. 'l'he electrocardiogram (l:CC) and the phonocardiogram (PCG) signals
are lakcn liom intcrnct dalabasc. thc lirst authur. ancl his dorm matc. 'l'he 60llz
po\\'cr intcrlcrcncc is llltcrcd using aclaptive noisc car-rcclling lcchniclLre. l'he tirnc
donrain r,rarelbrms in casc ol'aortic rcgurgitation elince ccrlain high licclLrcncl
content. which uill becornc more cl'iclcnt lbr cliagnoslic purposc in the liccluenct'
cionrain through lili'l spcctrurm. Wc also studr'tl-rc cl-rangcs in thc po\\t:r spcclral
cicnsitr (PSl)) compLlled bascd on a parametric mocleling. Wc llnd a markccl
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dill'ercnce in the PSD when aortic rcgurgitation is present. The signal processing
algorithms can be loaded into a dcdicatcd [)SP microchip and warning signals can
be ernittcd in case ol'a patienl with this condition.'l'he simulations are done using
MA I't.AU soliwarc.
Ke1'rvords: Aortic insulllcicncy, tiCC. PCG. digital signal proccssing

Space-llased Solar Pow'cr Gcncration

.lonathan Oeorgir, o. Surcliirshan I{. Nelaturl,
School ol'l:nginccring. Penn State lrrie. Irric. PA 16563-1701

Spacc-basccl solar po\\cr (SIISP) gcncration holds thc kcy to thc most
cnr,ironmcntal-tiic-ncllv and cost e I'l'ective produclion ol'cncrgv rccluirccl b1' our
constantlv incrcasing cncrg\ -e onsurning vr,orld. 'l'his mcthocl. conceptr-ralized irr

thc lalc lt)60s ancl thc sub.iect ol'much rcscarch ancl manl'sr-rcccsslul expcriments
b1, NASA in the mid-70s. uas dccmcc'l irnpracticerl and further developn-rcnt
sccmed to gir,'c w.ly 10 higher-imporlance cold-u,ar cra prcr.iects; howevcr. w,ith
toclay's advances in technology. it is impcrative that we bring light back to this
mcthod as a possible solution to our energy nceds and re-cvaluate the lcasibility
o1'svstcm re alization and implementation. Kcy l'actors in developing this
tcchrrology'rccluire a call lor lurlher rcsearch in microwave technology uscd lbr
rvirclcss power transmission and anlcnna dcsign. as rvcll as finding a low-cost
launch s)'slem capable ol'carry'ing the vast amount ol-hardware beyond the earth's
atmospherc. As our space agency'is in the proccss ol'dcveloping a ncw vehiclc.
thcre is no bcttcr timc than to keep this topic in the lbrcgrcund.
Kcv Words: Spacc basccl po\\cr gcncration. Microw'ar,c technologl. Antcnna
cle sign



www. RegSciConsofl .corn

POSTI]RS

'l'itle:

Author:

Abslract:

'l'itle:

Author:

Abstract:

Cross-linking Cellulase for Post-Catalytic Recol'ery

.lillian []ona. Naod Kcbeclc. Lisa M. Unico
I:clirrboro IJrrir.'crsitl o1' Pcnnsl'lvania. I :clinboro. PA 1 6444
(St udent Presenlul ion)

('cllurlosc and starch are polysaccharides made purcll' o1'glr-rcose. 'l'hey dil'l-cr
primaril-r'in the 1y'pe o1'chemical linkagcs lbund bctu,ccn the glucosc mononters.
Ccllulase is an enzl'me that can brcak clow'r-r cellr-rlosc liom plants to produrcc licc
glucosc by hydrolyticalll' clcaving these polymcrs. Iicw organisms. such as lirngi.
can digcst cellulose bccausc tl-rey' proclLrce cellulase. 'l-hc glr.rcosc monomers
proclr"rccd by this hvdrcl,'sis can be l'crmcnlcd into cthanol. 'l'hurs. with thc usc ol'
this cnzvmc. ccllulosc coulcl bc usccl 1o produce ctl,anol liorn plant wasle. c.g.
corn stalks. rrhich would dccreasc the impact ol'cthanol prodLrction on lood
priccs. Cellulasc is comme'rcialll'availablc liorn Worthington Biochemical.
Llnlbrtunalely'. ccllr-rlasc is expensive and. with current methods. is difllcult to
rccovcr alier its lrsc. One ol'the main purposes ol.this study'is to llnd a wav to
casill'reco\cr thc cnztmc making it more cost ellbctive to produce cellr-rlosic
cthanol. 'lhis can bc accor.nplishcd by'attaching it to a solid material by a proccss
callccl cross-linking. l'o da1c. an assav ol'enzyrnc activitl'has becn cstablishec]
anci chcrnical screcning lbr thc sclcction cll'an appropriate cross-linking agcnt is
lundcr wal.

Preliminary Ilydrogeologic Interpretations of the Jacksville Esker Chain,
Butler County, Pennsylvania

.lercn-riah Ilyldahl, Qr"rinten Cameron. Neil Durco. and Patrick l]Lrrkharl
Slippcrr l{ock I Inir crsitl
(,St utle nt P re s' c nl ul i o n)

'l'hc .lacksl illc and lioslcr Road cskcrs ol' [Jutlcr ar-rd l-awrcncc counlies.
l)ct'ttts-tlt'itnia. arc acljacctrt to kcltlc wetlands that appcar to bc partially sustained
br bascllou liorr the eskcr chain. A local mining cornpan), is trying to obtain
pcrnrits lirr n-rinir-rg a proposcd volunte o1'around 250.000 cubic 1,'ards ol'
aggrcgatc tiom thc.lacksvillc I:skcr. l'hcsc pen"nits arc undcr rcl,iew by thc Arnty
Corp o1' lrngincers duc 1o thc kcttle rvetlands in question. 'l'he potcntial
irnplications o1' mining includc a pcrmanent rcconliguralion ol- topography. a

decline in waler clLralitl'. and a signilicant reduction ol'basel'low to surrounding
u,ctlands. l'his reduction u,or"rld possibly thrcerlen not only an cndangercd specics
o1' bird. but also the existence o1' thc u,ctlands thcmselves. A rcasonablc
hydrogcokrgic intcrprclalion ol'esker porosity is 20% ri,ith U0-90%o saturatiort
during wet h1'drologic periods. 'l'hese estimales indicate that the ridgc ol' thc
Jacksville esker would reasonably contain roughll' l.2rl0(' cubic lbet. or 8.8
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million gallons of water cluring periods of high water storage. We interpret that
thc high porositv of csker sands and gral'cls providcs storage fbr inllltratcd
grouncl r,r'a1cr 1o thc surrounding w'etlands during periods r,r'hcn u,ater tablcs are
lou. lt is thc pLrrposc ol'our stud-v to betlcr r-rndcrstand this relationship bctwccn
cskcr r,ralcr storage and u,clland rcchargc.

Beach Flrosion and the Migration of Presque Isle I'eninsula, Erie,
Pennsylvania

Crcgorl'Kolenda
Gcoscienccs I)cparlmcnt. Irclinboro [Jnivcrsily of Pcnnsl,lvania
(St ucle nt P rese nl ul ion)

Prescluc Islc Peninsula is a nalural w'ondcr that is in the old agc stagcs ol'its
crolution. W'ithoirt human intcrl'erence this lcalr,rre will cuntinuc 1o cvolvc until it
cci,lscs to exist. Manr harcl bcach stabilization mclhods ha'n'c bccn used in an

altcnrpt to prcvcrlt thc rnigration ol'Presque Islc ol'cr thc past 200 vcars. ('urrenl
tccl-rnicprcs consisting o1'a svstem o1'breakwaters and annual bcach nourishrncnt
havc pror,cd to be the most cll'eclive mcthod ol'shorelir-re protection.

l'reshwater musse l, fish, and macroinvertebrate surveys in the major
tributaries of French Creek, Pennsylvania
'l'amara A. Smith and lrlizabeth S. Meyer
Western l)cnnsr, lr.'ania C'onservancv

'l'hc lrrcnch Crcck Watcrshccl. locatcd at thc hcadwatcrs ol'the Ohio Ilircr
drainagc. is nalionallv recognized lbr its high acluatic spccics dircrsity'. 'lwcntl-
(rr e tinrecl scarch nrusse I sur\cvs r.verc conduclcd throughout the tcn majtrr
tributarics ol'[]rcnch Crcck, ancl llsh and rnacroinverlebrate survc)'s wcrc
concluctccl at most sitcs. \\'c rccordcd 22 livc natir,'c musscl specics. inclucling
lcclcrally enclangcrcd l'leurobanto c'luv,u (l.amarck. ltt19) (clubshell) and sel'eral
other l)cnnsyh.'ania Statc spccies olconccrn. In addition. wc documcnted 48 llsh
species and dclern-rined that most mussels had a1 least one hosl lish species
present at each musscl sitc. Macroinvcrtebrate surveys indicate good rvatcr
clLrality throughout the tributaries. Ii'ish species richncss. mussel species richncss,
and macroinvertebrate genus richncss had no signilicant corrclations. Wc hopc
thcse data will hclp aid the restoration and protection ol'endangered musscls in
this u'alcrshcd.

Surver and Status Assessment of the lllanding's 'l'urtle (Iim1,5 blundingii) in
I'cn nsY lvan ia

I{ran l:. Millcr
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Wcstern Pennsylvania ('onservanc.v - Penns,vlvania Natural Ileritage Program

-l'hc lllanding's tr"rrlle (lim1's bluntlingii) has been designated as an "lmmediate
('otrccrn" spccics in the Pennsvlr.'ania Wildlil'c Action Plan. and has bccn on the
I)ennsylr,etnia Fish and lloat Commission's candidalc list since thc lc)70's.
l lows'cr. vcrv little inlbrmation on 1hc specie s' distribution in Pennsy'll'ania
cxists: the species was lasl of'licially docurnentcd in the state in I9ti3.
('onscc1ucntl1,. thcrc is a dirc necd lbr clrrrcnt inlormation on the prescncc and
distribr-rtion ol- li. blundingii in Pennsylr,'ania. 'l'his stucly' proposcs to collcct thc
necessary data to dctcrminc thc status o1'the Blanding's turtlc in the stale. Ilistoric
Iocittions arc bcing sun'eved to cictcnnine i1'those populations rcmain. and arcas
holding potcntial habitat will be assesscd in an cllorl to discovcr ncw popr,rlatior.rs.

l'hc lirst y'car ol.llclcJ rcscarcl.r l.ras alrcady bccn completed w'ith lirur individLra[ /r.
hlunclingiicncounlcred in thc l-akc Irrie basin and the rnid and lorvcr C'onneaut
('reck Watcrsl-recl in northuestcrn Pennstlrania. rrhich is the historic rangc ol'thc
spccics in thc statc. All ol'thc []lancling's turlles that are capturcd w'ill ha'n'c thc
approprialc data rccordcd: cxnct location. agc class. sex. hcalth o1'ar"rimal. l-rabitat
ir-rlbrmatiot't. ctc. 'l'hese data will hclp to dctermine not onl)' the distributiorr o1'

individuals. br"rt also the size and viability o1-each Blanding's tufile popr-rlation in
Pennsylvania. 'l'he lrnal report to the Pennsylvania l"ish and Boat Commission
r,iill dclail the survcl, mcthods and results. 1he status o1'the Blanding's turtle in
Pcnnsy lvania. the turtle's most important ecological recluircntcnts. and
n-)anagcmcnt rccommcndations bascd on oLlr linclings.

'l'he (iit1' ol'Meadl'ille's (lreenhouse (las Flmissions Inventorv and Climatc
Actiun l)lan

l)rol'. .lcnnil'cr l)cl lan. Anclrcrv PIL'il'cr. Ilrendan O'l.cary. Sam lllliot
l'.nvircnrnental Sciencc. AI lcghcnv Collcgc
(St ude nt [)rese nl ul ion)

lrnerg,' use in thc City o1'Meadr ille was analyzecl during the sumrner o1- 200c).
Mcaclvillc receivcd a Grcenhouse Gas Pilol Granl and is working in conjr-rnction
r.r,ith 1hc municipality o1'Mcadville and Allcghcny Collcgc to rcduce thc
grccnhousc gases o1'Mcadvillc ovcrthe ncxt tu'o )'cars. 

'l'hc city ol-Mcadvillc is
parl ol'l('l.l:l ([ntcrnaliona[ ('ouncil lbr I-ocal l:nr,'ironmcntal lnitiativcs) and usc
t('l.lll's soliu,arc to managc its grcenhousc data. Meadl'illc's grccnhouse data
collection w'as corrplctccl this past slulmcr with data up to the cnd o1'200tt. I hc
databasc ir-rclr-rdcd bills lbr natural gas. elcctricitl. gasolir-re. oil. and other
miscclIancous expcnditurcs associatcd will-r greer-rl-rouse gas crnissions. A
comparatile databasc was also gcncratcd during the studl,period to proridc
comparalivc c.ramplcs liom other citics. 'l'hc two databascs will gencratc
comparatire inlbrn-ration about thc oplions lor mitigating Meadvillc's grcenhouse
gascs in w'at's that havc n'orkcd in con-rparable communitics.
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Hydrogeologic Monitoring of a Headwater Wetland in the Four-Mile Creek
Watcrshed

AM Irovlc & MS Ritz (co-presenting). MD Naber
Ccoscicr-rcc I)rogram. School ol-Scicnce. I)enn Stale I:rie 'l'he l]chrcnd College.
I:ric PA 16563

\Stucle nt l) ra.:'e nlul ion)

An Lrndcrgraduale rescarch projcct begr,rn in Spring 2009 initiatcd long-tcrrn
r"nonitoring ol'a hcadwater pond ancl liinging w,etland systen-).'l'he goal was to
charactcrizc thc hydrologic charactcristics ola perennial fbrested welland ovcr an

initial studl,period ol'several months.'l-he site is located on thc Penn State Irrie
Bchrcnd C'ollcgc campus in thc hcadwatcrs ol'4-Mile Creek.'l'l-rc wctland lics at

an ele'n,ation ol'-350m MSL. has a surl'ace-water catchment area o1'-6000mr. ancl

includes a perennial pond and two seasonal welland srvales.

\L'ithin 10m o1'thc por-rcl pcrimctcr. a grollp o1'thrcc 2.5cm PVC scrcened
r-t'ronitoring n,clls ucrc installed at cach ol'thc lbr-rr cardir-ral points o1'the compass:
a shallor.r (-13cm)soil-prolile w'ell. a deep (ttzlcm) glacial-till well and a
conrbination (92crr) vicll. A *atcr-lcl'cl gaugc was installcd in thc pond. l'hc
uclls ucrc cicsigned to nronitor thc r,l'ater tablc uithin thc soil prolile (-0.3m
thick)and/or undcrlf ing glacial tills (>10m thick)using thc tape-&-chalk rr-rcthocl.
(llimatc data uerc collcctccl liom a wcathcr station locatccl 1200m liom the sitc.
Site topography' w'as mapped using a l'otal Station supplemcntcd w'ith LiDAI{
data.

Preliminary results suggest that the pond and wctland constitute a recharge systcm
-85% o1'thc time u'ith gror.rndw'a1er f1or.l'ing liom thc pond-wctland out into thc
surrounding lbrest. Irollow'ing major rain evenls (>5cm/day). the pond-wetland
bccomcs a dischargc s)stcm lbr up to several clays.'['hc \\,atcr tablc bcneath the
Iargcst tuo ol'llvc catchn-rcnt sub-basins rcsponds rapidly (l-2day) and
clranralicallr (60-li0cm ) to hcar r ( tlcrn/da1') raintall cvenls.

Ilacterial antibiotic resistance in lratcr samplcs and I'eces of round gobies
(Neogobitts melunostomus) and bluegills (Lepomis mucrochiras) from [,ake
Flrie and Presque Isle llay'

'l'homas.l Russol. Sean Fousel. Krisla Mershimcrl.'l'rcl1" Skworl r ancl Grcg
Andrasol
r(lannon LJnivcrsity. Iliologv I)epartment. ljrie. PA 16541-0001.2(lhildren's
llospital Oaklancl Ilescarch lnstitutc. Oakland. CA 94609
(,\t ttcla n t l) t' c,se n I u I i on )
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'lhe 
abr-rndant use o1'broad-spectrum antibiotics in f'eedlots. their clinical overuse.

ancl thcir irnpropcr disposal has aided bactcrial resistancc against multiple
antibiotics. 'l'he prcscncc ol' benthic spccies. including lrlter f'ceders and their
prcdators (e.g. drcisscnicl musscls and round gobies). rnight pror.,ide a mediurn firr
inct'caseci erchangc ol' re sistancc genes. In this stLld). wc inr,estigalccl lhe
pcrccntagc ol'arrtibiotic rcsistant baclcrial popurlations ll"orn bcnthic regions at llvc
dil'l'crcnt sites. Watcr samples w'ere collected liom an ollshore site. ncar thc
dischargc ol'the city o1' Lrric's r,r'astcw'atcr treatmcnt lacility. near thc mouth ol'
Mill Creek. ancl thc South Pier. We also analyzed f'cces lrorn invasive roLrnd

gobics collected lrom thc SoLrth Picr site and native bluegills collected lrom thc
Marina llay sitc to compare w'ith antibiotic rcsistancc in water samplcs. Atl
samples w'crc platccl on MacC'onkey agar in thc abscncc or presence o1'ampicillin
(8prg/rnl), kanamycin (4pg/ml) and tetracycline (2prglml) to select lbr grarr-r

ncgatir.e bacleria. Aclr-ratic samplcs demonstraled > 60% ampicillin resislancc and
>lU% kanamvcit-t re sistancc liom all colleclion sites. IIow,cver. rninirnal
rcsistance uas obscnccl against tctracvclinc. Sirnilar to acluatic samplcs. gobics
and blLrcgills hacl high lcr cls ol' antibiolic rcsistancc lbr arnpici[[in and
kanat-nvcin. though resistancc pattenrs di1'1'ered bctwcen walcr and I'ecal bactcria.
'Ihcsc lindings highlight thc high pro,'alence o1' antibiolic resistant bacterial
populations cocxisling in l.akc Irric and its l'auna.

Methicillin-resistant Stapltylococcus oureus carriage rates in Erie Counry*,
I'ennsylvania

l.cslic Y. Schlaud ancl Christophcr C. Kcllcr. I'}h.l).. C.P.ll.
l.aboralon, ol'l luman l)alhogens. I-akc l:ric Collcgc ol'Ostcopathic Me dicinc
(,\t trcle nt l) t'c.se nI uI i on)

,\tupht'lot'oL'L'u.\ uurau.r is a baclerial pathogcn thal causes human inl.ections
ranging liorn milcl skin inlcctions to lilc-threatening pneumonia. S. uureu.s'is
carriccl bv approximalcly'20% o1'the population. Irmcrgence of'Mcthicillin-
rcsistant S. uureu: (MRSA) has made treating S. uurcus inl'ections clitllcult.
MI{SA inlbctiorrs can bc acquircd lrom both thc hospital (lIA-MIISA) ar,d
cornmunity (CA-MI{SA) setlings. 'l'his sturdy aims 1o dclcnnine the carriagc rale
o1'l IA-MI{SA and CA-MRSA in lrrie Clournly.

'lo cletermine thc MI{SA carriage ratc. nasal swabs w'ilI be oblaincd fiom
hcalthcare ancl non-hcalthcarc w'orkcrs within Ilric County. Sw'abs u,ill bc
slrcakcd on Mannitol Salt agar and ,\. uureu.; colonies w,ill be identilicd and
subcurltirred. Sar-nples nill thcn be gror.rn in the presencc ol'r,arious antibiotics to
dclcrtninc sLrsccptibilitr. In acldition. l)NA r.lill bc isolated liom samples using
thc ('hclcr rnethod. l'hc prcscncc ol'l)NA sccllrcnces firr Staphllococcal l65
rllNr\. rrccA (uhich detcrmincs rncthicillin rcsislancc). Panton-Valcntinc
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lcLrkocidin (u'hich detcrmines llA-MRSA or CA-MI{SA), and SCCmec typc will
bc arnplilied using specilic PCR prirners.

'l'he PCI{ primers spccilic for l65 rl{NA and mecA have successlllly
distinguished bctr,veen S. etureu.s and MRSA strains. Prcliminary cxperiments on
a population o1-non-hcallhcare rvorkcrs (n:48)showed thal (2170) were S. uureu:
carricrs. howcvcr. none ol'the samples tcsted positive lbr MI{SA. Succcsslul
cor-r"rplelion ol'this project will assess thc risk ol-accluiring MRSA inlections in
l:ric Count)'. I'A.

r\ l{ole ftrr the Aurin Iiptake C'arrier in Auxin-lnduced (]enc [ixpression

Stcphe n A. Shinsk1,. I)r. ('atharina C'ocnen
l)cparlnrcnt ol' Iliologr. Allcgheny Collcgc
(St ucla n t l) r'c.sa nl u t i o n)

'l'hc planl hormonc auxin coordinates grow1h and clevclopment in plants.
including agriculturallv imporlant traits, such as root and shoot branching. liuit
growth. and wood lbrmation. [Jnderstanding the molecular mechanisms ol'auxir"r
action thcrelbre is irnportant lbr increasing crop y'ields and predicting planl
re sponses to global clirnalc changc. Auxin rcgulatcs planl gnrw,th through
inclucing transcriplion ol'specilic gencs. llcre, lve crplorc thc rolc ol'cellLrlar
aurin r-rptakc on thc induction kinctics ot'thc au.xin-responsivc (r1lJ promotcr.
n'lrich is linkcd It- a lut'ifer./.re gcnc liorn lirellies. llvpocotyls fiom tobacco
scccllings carr,ving this gcr-rc conslruct glolr,in rcsponse to c\ogcnously,applied
aurin. anci pronrotcr actiritl can be clLrantilied olcr timc tl-rrough counting lhc
ttumbcr ol'photons cmittccl liom the plant tissuc. l:l.l'ccts o1'auxin r-rptakc on gcnc
c.rprcssion arc hard to ilsscss. bccausc thc natural auxin indolc-3-acetic acid can
cntcr cclls br,' passivc ditlirsion in addition to actir,c. carricr-mcdiatcd uptake. Wc
r,rsed indole-3-methancsullbnic acid. a highly acidic au.xin analog. rvhose entry
into cclls is cr-rlirelv carrier-mecliatcd. in conjunclion rvith l-napthoxy-acetic acid.
an inhibitor that blocks tl.rc action of the auxin urptakc carricr to demonstrate that
ccllular auxin uptake allbcts the tir-r-re coursc o1'aurin-induciblc gcne exprt:ssion.

A long record of sedimentation and landscape change trom Sugar [,akc,
C'rawlbrd Countl,l'A

lrric (1. Strallln*..I'ocld Grotc**. K1'leJoncs*.7achary l{obcrlson*. and lJrian
Zir-nmcrman*
*l:dir-rboro [,tnirersitl o1'l)cr"tnsvlvania. l)cpartmcnl o1'(ieoscicnces
* * A I I cgl-rcnv Col lcge. l)eparlrncnt of Geology
(Sl trclc n/ l) ra.se nt ut io n)
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Sugar [-ake, locatcd in northwcstern Pennsylvania, is a moraine-dammed lake at
the outer margin o1'the Kent end moraine complex. Sugar Lake contains a

continuous rccord o1'sedimentation dating back to the last glacial period. ca
l'lk1'a. r\nalvses ol'a l2 mctcr long sedimenl core recovered near the deepest part
ol'thc lake pcrmit interprctations rcgarcling enl'ironntental change within thc
*ltlcrshcd during the post-glacial pcriod.'l'he oldcst scdimcnts rccord an early
pl.rasc ol'predon-rinantly clastic. silty' sedimentation u,hen glacial ice still existcd
riithin thc vallel'. Annual summer/winlcr cyclcs (r,arves) arc cr,'ident as

alternating light grev silt and black organic laminations. respectively. As the
rolutnc ol'icc dinrinished and glacicrs retrealcd northward. silty sedimcnts ucrc
gradually rcplaccd by organic sediments. 'fhat trcnd was tcrminatcd b1, a rapid
changc to prcdominantl,v homogencous organic scdimentation. which likely,
nrarks thc lransition to an icc-li'ce r.,alley and climatic amelioralion. Organic
seditrentalion clorninated the I loloccne . but scvcral inl'lu.xes o1'clastic material.
recorc'lcd b1 r.'arialion in magnetic sLrsccptibility o1'the core. sLlggest episodcs ol.
lanclscapc instability'rclatcd 1o enr.,ironmcntal change. A llnal phasc of incrcascd
magrrctic susccplibilill, is likcll, rclatcd to human-ir.rduccd hillslopc crosion or,'er
the last I 00 1,cetrs.

Soil geomorphology' and Holoccne lloodplain stabilitv along French Creek
near Meadville, Pennsyh'ania

lodcl (irotc*. I:ric C. Strallln**. .lor-r Malzone**. Kvle .loncs**
*Alleghcny' (lollegc. Departmcnt o1- Geologl'
* + Dclinboro University o I' Pennsyl vania. [)epartment o1' Geosc ienccs
(,\t u d e n t P re.;' e nt ut i o n)

Soils and scdimcnts within floodplains o1-Iirench Creck. northwestcrn
Pcnnsvh.,ania, provide a record o1'changing landscapc stability rclated to
cr-rvironmental and land-use changes over thc last scveral thor,rsand years.
Scdiments rvcre dcpositcd b)' llood cvcnts. and can bc catcgorizccl into coarsc
scclimcnt lar,^ics clcpositecl within chunncls by latcral accretion. and by' liner.
orcrbank lircics. Soils ricrc lirrr. cd clLrring periods ol'rclativc llooclplain stabititl.
artcl varv as a iirnctior.r ol'landscapc positior-r and agc. Soils also r-nark thc Llppcr
ancl Io*cr boundarics ol'distinct scclimcntan packages" thcrc-by dclining thc
allr.rvial stratigraphl'. Variation ir-r lacics and soils tl-rror-rgh time thr-rs rcllecl
changcs in llooclplain processcs and landscapc stabilitv.

l'hc oldest scdiments in the studl' arca are characlerized by lateral accrction and
channcl abandonmcnt r,ia aclive mcandering ol lirench (lrcek. Youngcr sediments
arc characterized br,' alternating. l'erlically stacked ol'erbank lacies separatcd by
br-rricd soils. 'l'he \oungest soils de llnc a package o1'post-settlcment allulir-rm
(PSA) associatecl w'ith Huro-American scttlcment ri'ithin the watershed. bcginning
in tl-rc late l8tl'(,'cnlur1,. l'}SA soils arc weaklr,,dcvclopcd and occur at thc lou,csl
eler,ations near slream channels and sometimL's cap olcler soils on higher portions
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ol'the lloodplain. Cumr"rlativc prchistoric soils rvithin abandoned channel lllls arc
buried bcncath PSA soils. ancl can bc physically traccd to ecluivalent surf'ace soils
ilt slable lanclscapc positions that tvpicalll contair-r one or more [] horizons. 'l hc
olclcst. most stablc lancllirrms hav'e belter developcd Il horizons and typicailly lack
e r idence ol'buried land sLrrlaccs.

Introduction of Novel I'oint Mutations into MSII2 and MSH6 DNA
Mismatch llepair Proteins

William Dillcn*. Gregory Sondag*. Dr.l-isa [Jnico* (11UP) Karin Scarpinato**
x 

I rclir-rboro L.l nr crsit)'
xt Wakc l-orcst I nir ersitr
(S/ ucla n I l) re.s' e n I o I i o n)

Misnratch rcpair protcins (MMIi.). MSI12 and MSI16 havc bccn identiliccl as

har ing thc ability to iniliate ccll death. 'lhis ability to initiale cell death makcs
thct-n a possiblc targct lbr canccr trcatment. ll'thc pathr.vay that is actiralcd by'thc
trio MMI{s can he identillccl. it could bc possiblc to r-rse chcmothcrapl'1o signal
canccr cc[[s 1o initiate ccll dcath. 'l'hr-rs. thc chcrnotherapl'would harncss intrinsic
delcnscs.
Orc ol'thc lrrst steps is to ider-rtily'thc lunctior.ral domains of the MSl12 and
MSIl6. 'lhis can bc accomplishcd by introdLrcing point mutations (single base
changcs to the DNA) into the genetic sequcnces responsible lbr coding MSI12 and
MSII6. Mutations are accomplished using a Stratogene Mutagcnasis kit with
primcrs o1' knorvn serluencc. 'l'hc plasmids produced arc then sent to bc
scclucnccd to veril,v thc incorporation ol'the mutation.
'l'hc ntutatcd scclue nccs arc thcn introclr-rced into MSI 12 and MSII6 de llcient cells.'lhc cclls are thcn tcsted lbr both the prescnce ol'IVISI12 and/or MSI16 and thc
potcntial rcstoralior.r o1' MSII2 and/or MSII6 lirnctionality. ll'thc prescnce ol'
MSI12 ancl/or MSl16 has becn rcslorccl. br-rt lirnctionality has not. this indicates
thc incorporatcd point mr"rlalion w'as critical to protein Iunctionalit,n-. ll'both
prcscnce and lunctionalitl arc restored. thc point mutation is not detrimcntal to
the lLrnctionalitl, ol'thc MMI{.

Microbi:rl Ecology' of F-reshwater Turtles

l)avid A. StLrll .lr.*. .leanctle I-. Schnars**
* I)cnn Statc Irrie
* * I{cgiorurl Scicncc C'onsortiun-t
(S'l trde nt Pre.:c n t u t i o n)

lrcnralc lieshnatcr lurllcs po to sreat lcngths to cnsurc that their ol'l.spring will
sLrr\i\c. sclccting a nesting ground they deem appropriate and buuying their cggs

\ bstract
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11 has also been hypothesized that developing turlle eggs receive help fiom a

rnicroscopic lbrce. bactcria. Over the sLrmmcr o1'2009. baclcrial samplcs w'ere
takcn liom a l-crnale sr"rapping turtlc and various soil samples liom Prescluc Islc
Statc Park. 'l'hc samples were isolated, by means ol-the streak plate techniclue and
inclividuallv plated. In lutr-rre work. turlle bacteria will be platccl against soil
bactcria to idcnlil)' i1'bacterial rcsistance cxisls withirr the turtle bacteria.

Old (lrorvth in the East? F-orest Structure in Chautauqua County Srvamps

Alcr Star-rnch. I-auren O'Ncill. Kevin I-Lrdrvig and Jonathan 'l'itus

Iliologr l)cpl.. SUNY-l'rcdonia. If rcdonia. NY 14063
(,\t ude n t l) re.sa nt ut i on)

'l'rccs in si.rtccn 900rnr plols a1 lrlm Flats. Ilonita Sr,vamp and Ilcntlev Preserrc.
s\\'amps locatccl ncar ChautauclLra I-akc. u,crc identilled ancl rncasured. 'l'hc most
coml-non lrees in thcsc sr.vamps lorcsts were green ash, Irreeman's maplc and
Alncrican elm. A1 lrlm F Iats trees e xhibited a hump-shaped basal area
distribution witl-r a high proportion of shade toleranl trees in thc larger size
classcs. -l'his is indicative o1' a lbrest thal has been subjccted to lirnited
anthropomorphic distr,rrbance and possibly rctains somc old growth
charactcristics. -l'recs 

at the othcr tu,o sitcs exhibitcd traits morc characleristic ol'
Irid-sLtcccssional lorcsts. l'hcsc pcrmancnt plots are bcing cstablished to asscss
the cllcct ol'the crrcrald ash borcr. when it arrir,,cs. on thcsc lbresls.

'l'hc Fllfl'ct of Ih drologl' and Substratc on (icrmination of 'l'hree Wetland
Woodl'Plants

Alex Star"rnch. Vanessa l{icotta. Kcvin I-udwig and Jonalhan 'l'itus

Iliology [)ept.. S|.JNY-lrrcdonia. liredonia. NY l:+063
(St ucle nl P re.s' c nt a I i o n)

An e.rperimcnl u'as carried out 1o clctcrmine thc cll'ect o1'moss and soil substratcs
on seed gcrmination ol'thrcc corlrron sw'amp trec species undcr varying moisturc
cttncliliot-ts. (lrccnhousc cxperimcnts were concluctcd involving Irreeman's maple .

Antcrican clnt. and grccn ash. thc dominant trees o1'llonita Swamp in Jamestur,rn.
NY. l'hrce hvclrologic conditior.rs of'wet, rnoisl and drl,were couplcd r,vitl.r ll.rree
substratc trealntcnts ol'thc mosscs I l1'pnum imponens' ancl l'huiclium tlelic'utunt
ar-rcl soil. (.icnrination \\as signilicantlr, higher undcr wetter conclitions than drier.
Orcrall gertrination \\as highcr on soilthan on moss lbr ash and clm br"rt did not
dilicr across substratc lbr rnaplc. lior all thrcc species signilicanl interactions
occurrcd belrlecn substrale and hy'drology illLrstraling that moss increases
gcrmination in u'ct environmenls and dccrcases germination in drier
enr.'ironmcnts. Moss appeared to bc bcneflcial to germination sLtcccss in we1

ent,ironments due 1o increased drainage and uplili ol'seeds above the waler. l'he
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prcscnce ol'moss in drier environments suppressed germination perhaps due to
increascd drainage and rvatcr competitior-r. l'he three trees exhibited ditl-ercnt
re gcncration niche spacc *'ith ash prel'erring the w'etter environments and elm thc
dricr cnvirc)nmcnts.

In l'itro studies on the conduction vclocify in rat sciatic nerve following
exposure to Penta IlDI,l and Deca IIDE

('harlcs Ir. Nclaturl'*. Natl,an Kubcldis$ and Mar-n- C. Vagulas
i'lliology l)cpartmcnt. Pcnn Statc Irric, I:ric PA 16563
Ntliologl' I)cpartmcnt. Ciannon [-inivcrsitr,. Irrie t'}A 165.+1

(St udc nt I)re,se nt ut ion)

I)olvbrominaled diphcny'l cthcrs or I'}[][)l:s. arc synlhctic organic llame rctardanls
belonging 1o thc bror-ninated llame retardant surper-t-ami11,. PIIDEs are lournd in an

cxtensir"e array o1' hor-rschold products. conslruction materials. motor vehicles.
lcxtilcs. ernd as poll'mers in consumer clcctronic ccluipmcnt. Ilccause I'}ll[)l:s are

both lipophilic and c.rtrcmelr, resilierrt to chcmical or ph1'sical degradatior.r. thcir
lcrcls in en'nironmenl and humans har,c been incrcasing a1 an alarming rate in thc
pasl 30 \'cars. [Jnlirrtr-uratclt. thc toxicity of I'][]l)trs is not y'c1 lully understood.
Onc ol'thc immccliatc dclcterious cll'ccts ol'PB[)l:s on humans and animals is
ncLrroturicitr nranilcslccl b1 spontaneous behavioral change, learning and
Ioconrotor dcla1. and rcduccd cluantity ol'nicotinic rcccplors in the hippocarlpus.
A reccnt stLrdy'cstablished that neonatal cxposurc to a single oral dose ol'l'}Ilt)lr-
9c) cluring thc brain grou,th spurrt period disrupted normal brain development in
t-nice. [.ower brominatcd PBI)[:s have a higher potcntial lbr bioaccumulation than
thcir poly counterparts. 'l'hus ncuro-developmental toxicity' has been morc
signiticantll' relalcd to these lower brominatcd congeners. In our rcsearch work
wc expcritncntcd with penla as wcll as deca B[)lrs. Sel'eral prolcins arc involr,,cd
in thc neurodcgeralion ar-rd ncuroplasticity'. encrgy' produclion and mctabol isrn.
Whilc biochcmical studics directly, determinc these alterations.
clcctrophrsiological n-lcrisLrrcrnenls conlirm thcrn in an inclirect w'ay.'l'his papcr
prcscnls thc t-tcunrloxic e Iccts ol'l'l]l)l:s on somc physiological propcrlics ol'
nervc impr-rlscs. such as nervc thrcshold voltagc. maxirnum compouncl action
potcntial arrplitudcs. rcliactory pcriod. and conduction vclocity in an isolatcd rat
sciatic rlcrvc cxposcd 10 pcnta and clcca Ill)[rs.
Key'words: I'}tll)l: toxicity. ncr,rrotoxicil)'. ncryc concluction velocily.

llfTect of Invasive Plants on Stopovcr Habitat Quality lbr Songbirds

Sargcnt. S.. Audubon Pcnnsvlvania. Mcadville. Pennsylvania. LJSA,
Narango. I).. Ilerkclcl, Springs" W'cst Virginia. I.lSA. []alogh. A.. Duluth.
Mir-rncsola- [JSA



Abstract:

wrvlv. IlegSc i Consofl. corn

Stopover habitat is essential to migrating songbirds, and is particularl,v imporlant
in areas uhcre botllenecks or barricrs occur. such as coastal shorelines and
pcninsulas. Yct thesc arcas otict-t arc scvcrely' impacted b,v hurnan inllucnces.
inclLrding thc prcscncc ol'it-n'asii c plarrt specics. I-arge amounls ol'invasive plants
ma) be ir.rclicatir c o1' poor habitat c1ualit1,. providing insul.llcient lirraging
opporlunitics lbr Inigrants. We bandcd birds at Prcscluc lslc State l)ark. l:ric.
l)cnnsylvania. along tl"rc southern shore ol'l-ake Irrie. at thrce sitcs with dilicring
lcvcls ol'inrasive plant spccies during tall migration ol'2008 (about 1600 bircls
caplLrred) and spring migration of 2009. We lbund that most bird specics at most
sitcs did not show significant wcight gains during slopover. l-his is an ongoing
studv and uc plan to n-rake future habitat management recommendatiorrs based on
this rvork.


