
Slatc of Alaska
Dcparlmcnt of Fish rnd Gnmc
Division of Sport FIsh

Nominalion Form
Anldromous Walcrs Cotalog

Rrgion

AIVC Nuntbr,r of Wotcr Borly

Nanrc of Watcr brxly

I rtrllnim-

6c-

c- c(uK tr usGSNamc ffLoeal Nonr,l

! Dctuion

Fohsb,e Dz
.'F#f ZZl -OO - /OiZ { - Zor

Boft -!i

code: A'L,A-?

'A|{T- provioc a! rupporthg docr.mcndionthd lt{! wator body b impodJrts|ho lprilnng, rlningor n{grafioo d aaadro.nour al$, andudirq
lish ard Hr rt{er oDs.rvcd: t.mdir|g mctho&, satnprng du?aioo and s€a ramgled. coppj of firld noer; eta Atteh I cogy ot a map rtroth6

ofmoslh&|dobG€{rndrrpgcto.Gntotcra$|Pedo3,s$r[arolhcrrnfonndionnrdr!i sboficlrcem.3d|.cobt nrsdaiipavningon*{
bcalion3. o, rty banic?3, Gtc.

t*amc ol'Obscntr (plrnsc print)

Signaturc

Agcncy

Adrhcss

tz{

T;m@zorj
onu, rzy'a/,f 3%:4',

,H[^r,%X,i** i::;,
pt

I

+TPTE I-:21 */h-:: "!9:.+! .9"2Yi#{,k'tr1?,e!t #,f:Wi$*-k *, .' ft,a( utitx-Je ("p *?tfu r{r r.l - tsrrf+ 
-d'u.,?'-. 

t+'+-*

w!*:,#*u*trr,r^a:i#sxW.#{r:
faw, cttvtc.rcl F* ?.'t3et*s "t'wt 'J "-'' "u rE'''v-';; 

)r*r/ttnJiko',"i-"yr*o5 .rtoy'tu (1t' , Aed 7oc*t no,,e' n
n'l /etrlirTr, 6ur// r{,q/ut ptctTll luU/'4'

This certifies hat in my best profe3sioDe!ju(
included in or deleted frora thc Anadroinlus

Signature of Area Aiologist 
._. 

dJ^r

abow information b evidence that this wstSfQ {p{O

Name of Area Biologist (please print):



Ei
ql
9l
EI
olol

El=
Ee.pt=
5ln
5lR
9lN
EI:
FI L

'= O-
.6{rjorEEE
=0)
TF
EHlr. (,'

5l
ol

.bfl(J(!l

thl

Fol rs-ci8
=Hl 

i6:t u
FUI oU.sl E8sl 3

= =l 
> 69 rl dq.tl-

o ol fi1 vtE =l o iE
E .61 ..j E

= El-r =6 
=g 

3z 9o :6Ju-NooA-cE 
-F o&. Jo E

= oJt aF tEESI =a .=
"61 ro< E
->l 

J - O.9 ;l "i >.9 .Etl €g Eil5'Et Hq=:ESr ?t==Egsl E;E;.

'6
PPL6o(!(Jo
P(J
Bs
EPEA
'9 -a
PtA'-o
5EE!63
r- -C rllc-(!e)cs
E€EE+ in

.g +g
E E,:
5-C o
9.9 ov+_
^ocHE A'63->
fi= 9o eE
-19 I *roo 35aE
E€?qritr (ttrox.= 9?.;€ ds=t-- F
E H;o-o-P
--L?EO+=9
o-!
3(!oP^EgEoo
6 

=.=3 ''lJ SPL_(o(l)oJ
-c>:
= 

g.:
P qj'gI eE
o-E
? FtoiE.Y (!
9fr9
-q-; *Eq e €gigl .o E9-o-6l E E:E€l- ? Eg:--l + (o o o o

El * e - 6-€6lr- E i, F -./al v tE t = 
ta

YlAi .9 I U g-

EIE E E:s'
-EIR^b E F.I

EIgqE I E E
7'<* e F 

= 
E €'= *= - R o E6to-J,..: ;!:i E n*u .i= EEFEii ;9 3-..t!O rAa

EEEg EEE =L(,'Fg' FEE dI

o
-cP
q)

=(!
ta

o
p
E
q)
I
tt

o
tr

:o
L(E
OL

t(!
(!J

-c rt.
t4 ttl

.gb
36
t(JL)L(o5
o->
Fo
5l

E(,co(!p
ttt Ero oo(o:too
0)e

rt(U
EF
P=co
(!c
[ .vr(J-c
L6(u-

P!o

vio
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"ALASKA
(r()vl trN()R 5t1i\N PAtrNl I I

luV22,2Ol2

John Seigle

ABR Inc., Environmental Research

Bor 240268

Anchorage, AK99524

0ear Mr. Seigle:

Please find enclosed your ADF&G Flsh Resource Permit (ilSF2012-2591. You need to read this permit
carefully not only to understand what you are authorlzed and reouired to do. but also to check for
mlstakes that must be corrected immedlately by contactlng us. lf your plans are modlffed later on (e.g.

personnel changes, larger than expected collections, different sampllng locatlons, etc), contact us as

soon as you know so that an amendment to your permit can be prepared and issued in time to avert
disruptions to planned fleld work. Fail.ure to ablde bv oermit reouirements or to amend vour oermit

llhen conditlons dranee are oermit violations that can result in a citation and/or loss of vour oer.nrat.

Please be sure that you and all authorized personnel carry a copy of the permit while conducting
collecting activities.

A report detailing all colleclons for this permit is due on or before October 30, 2012. please use the
ADF&G data submissions form for this task. lf rlou do not have the opportunity to utilire your permit,
please submit a letter or email stating that the permit was not used. A telephone message ls not
suffldent.

Wishingyou success with your proJect,

ffu 0,'n*-'^
Bob Piorkowski

(s07146s-6lct

Robert.Plorkowski@alaska.eor

Enclosure

Department r

Fish and Gam
DIVISION OF SPORT FIS

I leudqunrters OlTi

1255 werl 8lh 5lr€
P.O.0ox | 155

Jwreou. Alosko 9981 l-55
Mdni 907.465.,11

toxl.907.i65,27



r) Th

SF2012.259 contlnucd (page Zof 2)

Authorized Peronneh The bllodng persons may perforn oollecling aclivitbs urder terms of thls permlt:

Matt Appllng, Joel Gottschalk, Laura Gutlenez, Jcne Lemko, Ellzrbcth Mlner,
John Rose, John Selgle, Adam Webber

Enfiyees end vduftera underthe dlrcd aperulshn ot, aN in ttto prwnco ol, arc d llp aultpdzed personnel Isfild afue may
pulbbale ln Mry rc{vfres under terms 6 this pamlL

e local Area Managcment Blologist (AMB), Brcndan Scanlon (4495796;
NorthrirpsUNorth shpe, must be noUfred prbr lo you engaging In any collccUng

biologist has the dght to speciry mehorb br collecting, as well as llmltng the any species by
nu rnber/tlme/location.

2, Felt or absorbent soles on waders and wading boob are protrlbited.
3) An insbnca ol >10o/o udntended colleting rnortality requires sampling at a site to ceas€ and the AMB contacted.
4) E*h piece of unattended sampllng gear must be; 1) labdcd with he permltbe's name, tslephone numba, and

pennt ntrnber, 2) securcly [ed to substrate, 3) soak no more than twenty-lbur houm at a time 4] located wlth GPS
coordlnates, and 5) accounted for/ remaned at he concluslon of samplng.

5l Salmon eggs used as balt In lraps musl either be; sterllized ommerdal eggs or, if ranv, be dislnfected prlor to use.
A l0tnlnub soak in l/100 Betadyne solutlon or some otrer lodophor disinbctant is adequate.

6) Gloves, boots, and collecling gear shorld be dlsintsciled initally to reduce he potentlalof pahogen trarsmlssion.
A wash/linse in 1/100 Behdyne solution is adequate.

n ffanadromous ftsh specles new to permitGd strcams and rivers are found, tlrc permit holder will work chsely
with ADF&G to see that information is induded in the database tur the Cahbg d Waters lmportant for
Sr;alwilng, Reariry or tifigmtiut of Anailonons Fishas- Anadromous fish include Onc,orhyrnhus qpp., Ardic cfiar,
Dofly Varden, sheefish, smelts, lampey. wlritsftsh, and sturgeon. Plcasc dlrcct questons to J. Johnson, re7-2337
or l.lohnson@alaska.oov

8) Atlantic salmon and otlter non-native lnvasive aquaUc specles enoounteftld should be k0led. Conbct the nearest
AMB (S0pulatlon fl) immediately with specles Eentification or description, captrnr or slghting location, nunter
capturcd, she, and sex. Preserve/brn in the whde speclmen to the nearestADF&G offtce.

Sl A copy ol lhjs prmlt" ircludng any amendneils, must be ma(b availatle at all fleld nllectlon siles and pqfect
silesbrinspectlon upon reqrcst by a rcpre*ntatiwof lhe &partnentqr-a law enforcenpntoffper,

l0l lssuance of thls permit does not absolve the perrnittee fro,n compliance in tull with any and all other applhabte
fedenl, slata, or locd lana, regulationg orordlnancas.

tl) A report of collecling aolivitieg referenced to Uils fish resource permit nunber, must be submltted to the Alaska
Departnent of Fbh and Gamq Division of Sport Fish HQ, P,O. Box 115523, Juneau. AK 99811-5525, Attenton'
Bob Piorkorski (465€109; Robert Pbrkomki@dEska.oov), and trr the AMB (Stpulatlon f1| within 30 days afler
the expiration of this permSl This report must summarize he number of fish captured by Gte. by location (povide
GPS coonlnates and dafum), and by species, and th€ fate of thce fish. Fish langth waight, sex, ard age data
should be furcluded if collecled. Acompletion repoil(abetraei/backgrrund/mehods/datatanalysis), lf not
submited with the coflectlon report desoibed above, must be submltbd to the depadment within six monhs dthe
expiration of lhe permlt Data from sudt repoils are conslderecl public information. A report is requlred whetheror
not collecting adivilies were underbken.

PERi,llT VALIDATION requlrur permlttee's slgnaturu agrceing to abkle by pennlt condltlons bofop beglnnlng
collectlng actMlhe:

Slgnature of Permltlee

Brendan Scanlon. Divblon of Sport Fish, Fairbanks
Jim ltlenard, Divislrn of CommercialFisheries, Nmre
WillMorris. Divbbn of Habltat, Fairbanks
Flsh and Wildllfe Pmtectim, Falrbanks



STATE OF AL"ASKA
DEPARTMENT OF FISH AND GAME€PORT FISH

P.O.80X 115525
JUNEAU, AIASKA 9O8I I€525

FISH RESOURCE PERI'IT
Permlt No. SF2012-259

Pemit fssued To: John Seiqle (Wran e rquirrd b&wtorpeniltvaktafon)

Thle amendment ol Flsh Reeource Pennlt SF20l2-259:

t) underFinalDisocluon: modifresittoread:

Anv numbq flsh mav be cqotar?&rcleased a-llve at eg/ch samolino sfte.
lf lake frorut are eaoturcd, klll and allecLue/sex/lqsth measuremenb and

their otollths for the AtrlB $frpulatlon #l)
32 indiivi&nls of each unlmown so*ies nlp,v bgt killed and.si,Alred for late!

Identifrcation
Unintendd moftalities mrct he rer,ol@.an8.ff/lumed to thsi eaofr,ry site.

2) underAuthorlzed Personneli adds the following nan a:

NicR Ha/rllon

Af other condllione specllled In Fish Resource PernltSF2012-259 remain in effect

Thls amendnent must be athched to Ote origlnal permit

PERMIT AtlENDilEifT VAUDATION requiree permitlee's signature agreelng b ablde by
conditions of thls pemit amendmenl:

Slgnature of Permitbe

Brendan Scanlon, Divbion of Sport Fish, Fairbanks
Jim Menard, Divbion of Comrnercial Fieheries, Norne
Wll Monis, Divbion of Habitat, Fairbanks
Fish and Wldlife Protection, Fairbanks



STATE OF ALASKA
DEPARTMENT OF FISH AND GAME

P.O. BOX 1{55:15
JUNEAU, ALASKA 9981I.5626

FISH RESOURCE PERilTT
(For SclmtlfrcJEducruonrl Purnorrl

Pcmlt*: SF20l2-259

Expirc!: 913012012

Coltcdbnr RcportDrn: 10130fil012

Thls permlt authorlzes John Sefqle frrdrooes/gaetlrc E rqt;frd oa ge 2 lot orlnrltr vffitfur)
ptrsorl

ol ABR lnc"-Envlronmental Resaetuh at 8or 210298.A$rhorooe. AK 99524
@tr,yuo.06rtlzffitt odfuss

tc condrt the fo[owilrg ecfvilhs fmm Julul6. 201?, to S$ojt]mbcl3O. 2012 in aocordance wi0r AS 16.05.930:

Purooee: To determine r€sident and/or anadromom fish presence and evaluate potential habitat for
spanrning, readng and ovemintedng in the'study location.

Locaffo$i Sadie Greek near lGtsehre.

Soeclea Collcctcd: Local specles

Method of Croture: Fyke net. beach seine, minnow trap

Flnal Dlsoosltlon: s50 of each species may be caphrred and reteased alve at each capbre site.
Spacies speciftc sampllng must end at a sampling site onca that apecles has been deEcted.
lf lalte Fout are capfttred, klll and collect agdsar/length meazuBhents and their otolithE fur fie

AMB{stpuldon#ll
I indivlduals of each unknoum specles may be killed and saved br later identification
All unlntended mortallties must be recorded and retumed to captue site webrs.

-Gontinued on Back-

rcaanri orh by lny m.-rtu, .t .ry lino nol p€fiifitd by ]hor,ngulrlioru.

COLLEGIONS REPORT DUE Qe@Egjlg'.!Ql3. The repo4 ushg a data $bmbelon form fr.rnlsh€d by ADF&c).3hsll
indude {!l spedee. nurters. dabE and locallons of colledion (dafum/GPS cordinales ln the dedmal degruGs format
(dd.dddddD and dnporilim. and iif applicebb, Bex, ag€, and br6eding condlion. and lenghs and unights of firh handl€d. ,tnflrst
abgifWttufrnl/cllefinpllplpr:'lhklocittwas$tnh,dedftirfrneleuttwha/tantocarnyou/dhcflner/tdltes. Acomde0on
npod (absbacl badqmrd. rnelhode, dda, arnlysis). if not rubmlltred wirh he colecfon repoi descrbed abore, musl be
gubmi[ed to he FRP program coodlnalorbt: llgg$Plll.Data ftom such repoG arc cmddered publb lnfoonEtbn. The tcAon
ehall abo hdude otharinfuinsllon ae may be rcquled uderthe pemll allpulatone sec0qr.

GENERAL GOllUTlOl,l!1, EXCEPflO{S AND RESTRICTIO|IS
l. Tht! pernit moC bc carid by per$n(rl 3pscifi€d rlrhg apgond dMllqr $ro rhall ltrotv t on Gquelt to pcttfis sutiortscd to onbra

Ahtlob Flt {d game hm. Thlr peml is nirnlnnilcrSL and will ba larclcd or illcnal donid by lh3 Coffiri3domr of Fbh End gnnc
Fths perriloe violdaa any ol lr ottdloflq c!rc.pio||! or r€sl]iction!. t{o Fdcbge$on ot aulhorit msy bs rllour€d under thb jcmlt urbls
rF.tncrly mtd.

L M Accfruu hlan utcr aj8rority hercol mry bc sold or bedcrad. Al rpccimena mull b &po3led ln a FDlb muleun or r publc
rderilIlc or cducrllonC lnslitullon onlcls othsrfli.a shled hc'rh, S$pem*het rhall nd nbln gogc€$bn d liuc m&nCt or oher
3pccinan3.
The pennltlcc Cta[ kocp ncodr of rl rdidUer ordslcd trdr euthodg of thls pcm$, wrlrblc for Inrp.cllon 8t all Gelmrblc hqrs
tfoo G$t!t drny ruCrc&od rlrb enhrcemenlofrrcae
Pemltswl notbc rqr3Gd urtl fiedapsrtnsnt hir roc.a\ru, dchll€d t€poils, ss sp€cllNcd ebow,
lilLESS SPECIHCaILY StATEg HEREltl, Ttlls PERttllT DOES iDTAt Il{oRZElhc qponst'on d spcrhtorrr a th. hlrhg of
rpcdmanr In emrothqurtc cblcd lo huothg rnd FhhO; {mout rpprcpfit! ll€nrt3 rcquled by.tht! iogubdont; drilng dc.q,

3.

1.
5.

Division otSport Fish DMslon of Sport Fistl

alhb#-*
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INTRODUCTION

The Northern Region State of Alaska [hpartment of Transportation & Public Fasilities

(DOT&PF) is evaluating potential development of an all season road from Kotzebue to Cape

Blossom, on the Baldwin Peninsul4 in the Northwest Arctic Borough, Alaska. The Kotzebue to

Cape Blossom Road would connect the community of Kotzebue to Cape Blossom via an approxi-

mately l2 mile road. DOT&PF originally considered 4 build altematives,3 of which have been

dismissed due to higher costs, larger footprints, envircnmental concerns and land ownership

issues. The alternative cunently being carried fonuard is the Upgrade Route and is the focus for

further detailed environmental studies. The Upgrade Route would involve reconstructing Air

Force Road south of the Hillside Road interrection, ending adjacent to the Kotzebue Electric

Association. A new road would be constructed to the terminus at a beach access ramp near Cape

Blossom. The Upgrade Route will cross Sadie Creek. When developing the study area for the

envircnmental surveys, a new road from New Hillside Road was also being considered as a sepa-

rate option. This option is part of the study area but has since been dismissed from consideration.

To satisfy permitting requirements associated with the study arca, ABR, Inc.-Environmen-

tal Researth & Services (ABR) performed severalenvironmental surveys within the study arca

during the summer of 2012. The environmental surveys investigated the current condition of wet-

lands, fisheries, and avian resources within the study arca. A wetlands assessment, wetland func-

tional assessment, and wildlife habitat assessment were completed in support of the U.S. Army

Corps of Engineers (USACE) Section 404 wetland permit application process. A survey of the

study arca was completed to assess resident and anadromous fish assemblages relative to avail-

able habitat in Sadie Creek. Studies of avian resounces included an aerial survey for Yellow-billed

Loons and cliff-nesting raptors. All environmental studies will be used to support an Environmen-

tal Assessment that is being preparcd by DOT&PF as part of the National Environmental Policy

Act (NEPA) process.
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FISHERIES

DOT&PF has provided several corridor alternatives to connect Kotzebue to Cape Blossom.

Some of the proposed road conidor altematives crcss streams. The evaluation and sustainability

of Essential Fish Habitat (EFH) is mandated by the Federal management plan for Pacific salmon

species, as prescribed by the National Marine Fisheries Service (NMFS). Furthermore, Alaska

Title l6 Fish Passage regulations stipulate maintenance of resident fish passage routes.

The most significant stream in the study area is Sadie Creek and its network of smaller tribu-

taries would be traversed by this proposed road project. Information regarding fish assemblages

and habitat in this drainage is limited to word of mouth, and no fish surveys have previously been

conducted. Additionally, the Alaska Department of Fish and Game (ADFC) Atlas to the Catalog

of Walers Importantfor the Spowning, Reoringor Migration ofAnadromous Fishes (ADFO

2012) has not identified any anadromous fish strcams in the study area. Thus, an assessment of

fish assemblages in Sadie Creek and its srnaller tributaries was recommended to gather informa-

tion regarding passage needs for migrating rcsident and/or anadromous fish populations. The pur-

pose of this survey was to assess resident and anadromous fish assemblages in streams near the

alternative road corridors. Information collected in this survey will inform decisions regarding the

need for and potential design of crossing structures within the study area.

METHODS

SITE SELECTION

ABR biologists selectcd fish sampling sites on Sadie Creek and its tributaries with the guid-

ance of Bill Morris, regional supervisor of Division of Habitat at ADFG, and the DOT&PF report

"Kotzebue to Cape Blossorn Road Reconnaissance Study, State Project No. 76884, February

20 | I ' (ADOT&PF 20 | l ) The location of sircs MS I (main stem Sadie Creek), NF I (north fork

Sadie Creek), and SFI (south fork Sadie Creek) were selected to be near stream crossings. Site

MSI is located dircctly downstream fiom a potential stream crossing identified as crossing #l

(Figure 4; Appendix D, Plate | ). Sitcs NF l and SF I were chosen to collect information regarding

fish prcsence neac2 other potential stream crossings identified as crossing #2a and #2b (Figure 4;
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Appendix D, Plate 2). Site NF2 was chosen to directly overlap with potential strcam cmssing #2a

(Appendix D, Plate 3). Three fish sampling sites upstream of the main forks of Sadie Crcek were

chosen to investigate fish prcsence in headwater tributaries in the study area (TRl, TR2 and TR3)

(Figure 4). The type of fishing geor used and exact geor placement was chosen based on-site

assessmenls of water levels and flow.

SITE VISITS

Sampling was conducted near potential stresm crossing in July and August 2012.ln August,

some of the July sampling sites were resampled and additional sites were added. All sites were

accessed by R44 helicopters operatd by Pollux Aviation in July and by Bering Air in August.

WATER CHEMISTRY AND DISCHARCE

In-situ wster chemistry (temperature ['C], pH, specific conductance [pS/cm-l], and dis-

solved oxygen [%l) were measured at 8 sites in Sadie Creek with a YSI Professional Plus Multi-

parameter Meter during 2G28 July and I l-13 August 2012.

Discharge was measured at 3 sites, I on each of the main forks (site NF3 and SF2 on I I

August), as well as on I of the tributaries (TR2 on l3 August). Water velocities and depths werc

measured at l0 points along the wetted width cross section using a Marsh McBimey 2000

Flo-Mate. Overall discharge was then calculated from the cross sectional velocities and depth data

(Appendix E).

FISH SAMPLING

Sadie Creek and its tributaries were surveyed for fish using 3 difkrent gear types: minnow

traps, seine nets, and fyke nets (Table 5). Minnow traps were baited with sterilized salmon roe and

deployed from the stream bank where they were attached by a length of rope. Each trap was set

out for a minimum of 3 hours and a maximum of 6 hours.

Seine net hauls were conducted by pulling a l0 foot long 5 foot high,0.25-inch mesh seine

with a lead line bonom and surface float line in a half-circle l*3 times nearshort ot a subset of

sites. One individual extended the net from shore into the water while the other end was held in

place. After extending the net, the individual in the water then walked the net into deeper water
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and arced back toward shorc. The net was then pulled onto shore with care taken to keep the lead

line on the bottom of the stream and in front of or even with the cork line.

Fyke nets had 1.2 m2 frame openings and 0.25-inch mesh with 25 foot wings. Because water

levels during the July sampling event were high, the nets could not be set across the entirc stream.

Instead, the nets were set along the stt€am rnaryins and thus did not fish the entir€ stream width.

Fyke net wings were s€t from I side of the frame opening to the vegetated stream margin on I

bank and then from the other side of the frame out to the deepest section of wadeable strcam. Two

fyke nets werc set per site on opposite banks, I facing upstream, and I facing downstream

(Appendix D, Plate 4). During the August sampling event, water levels had dropped sufficiently

to allow for 2 fyke nets to be set across the full width of the strcsm at each site sampled (Appen-

dix D, Plate 5).

Fish captured werc removed, anesthetized using clove oil, identified, enumerated, and mea-

sured for length. Fish were placed in o holding tub to recover from anesthesia before being

returned live to the site of their trapping location. Fish caught in fyke nets were returned to the

water opposite the opening of the net they were csptured in. Voucher samples were preserved in

formalin and rcturned to the laboratory for identification. All fishing effort was conducted under

Alaska Department of Fish and Game Fish Resource Permit SF20l2-259 and Amendment l: Fish

Resource Permit SF20l2-259 (Appendix F).

RBSULTS AND DISCUSSION

WATER CHEMISTRY AND DISCHARGE

Sadie Creek and its tributaries are low gradient, tundra-stained streams that flow slowly over

mud and other organic substrates. The riparian vegetation along the majority of the sites was dom-

inated by either grasses or mix of alder (Alnw spp) and willow (fulix spp.) (Appendix D, Plate 7).

Most sample sites wclr located in stream reaches with deeply incised, near vertical channel walls

with high depth to width ratios (Appendix D, Plate 6). The totaldischarge during August sam-

pling was 0.1 m3/s at NF3, 0.1 m3/s at TR2, and 0.3 m3/s at SF2 (Appendix E). Mean water tern-

peratures in the Sadie Creek main fork and tributary sampling stations werc 10.6-14.5'C. Water
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temperatures werc l0.Ll2.l'c in July and 14.0-16.5"C in August (Table 6). The pH was

6.0-7.1, normal for tundra streams, which often have a low pH (Table 6) (Oswood et al. 1989).

Specific conductance had high variability acrcss sites and between sampling trips, ranging fiom

59.2 to 964.0 pS/cm'l (Table 6). This high variation was likely due to changes in water tevels

between sampling events but could also be because most sites were not resampled bctween July

and August events. Although MS I was the only site at which water chemistry was measurcd

during both July and August events, the variability in conductance between those events is illus-

trative of variability across the wider mmpling area over the sampling season. Specific conduc-

tance across all sites had a range of 420.6-964 pS/cm-l in July, and a much lower range of

59.2-255,7 FS/cm-l inAugust(Table6).ThehigherrangeinconductivityduringJulymayhave

been due in part to intrusion of salt water into Sadie Creek, although we did not measure salinity

directly. Additionally, the higher water levels and associated tenestrial runoffin Sadie Creek and

is tributaries in July may have resulted in increased concentrations of dissolved solids and higher

specific conductance, which is typical after flood events (Wetzel 200 | ). Site MS l, closest to the

brackish water mouth of Sadie Creek, had the highest specific conductance during the August

sampling, but the July values were nearly twice as high at this site Q55.7 vs. 46 | . I pS/cm- | ;
(Tabfe 6). Dissolved oxygen was 66.2-91 .2o/o(Table 6).

FISH PRESENCE

To determine fish prcsence, ABR sampled 9 different sites within the Sadie Creek drainage

during 2 sampling trips using fyke nets, seines, and minnows traps (Table 5, Figure 4). Fykc nets

were fished for a total of 245 ,3 hours, minnow traps were fished for 42.8 hours, and | 8 seine hauls

were puf fed. Fish species captured were ninespine stickleback(Pungitius pungitius), threespine

stickleback (Gasterosleus aaileotus), humpback whitefish (Coregonas clupafornis), broad

whitefish (Coregonus nasw'l,leastcisco (Coregonus sardinella),northem pike (Eror lucius), and

Afaska blackfish (Dollia pctoralis) (Table 7). This assemblage of species is typical for small

coastal freshwater streams (see Appendix C) (Monow 1980).

A total of44 juvenile whitefish were caught but not identified to species in the field. Mis-

identification ofjuvenile whitefish is a common problem (Brown etat.2012). Four voucher $lm-
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ples were later identified by ABR senior biologists as I humpback whitefish and 3 broad

whitefish. Analysis of digitalphotographs allowed forthe positive identification of an additional

l0 whitefish as either humpback or broad whitefish.

Adult chum salmon (Oncorhynchw keta) are known to occur in Kotzcbue Sound (Menard

and Kent 201 l). Additionally, an ADFG study of near-shore marine fish in Kotzebue Sound doc-

umented juvenile chum salmon between Lockhart Point (a coastal point on the Baldwin Peninsula

northwest of Kotzebue) and Sadie Crcek (Raymond et al. 1984). However, no juvenile or adult

Pacific salmon werc captured in Sadie Creek. The physical characteristics of Sadie Creek and is

tributaries (low gradient, slow flowing, and fine organic substrates) suggest that salmon runs are

unlikely to occur now or in the future (Bjomn and Reiser l99l ), although occasional strays may

bc prescnt.

FISH ABI.JNDANCE BY SAMPLING EVENT AND SITE

Differcnt types of fishing gear catch different fish and at distinct rates (Pope et al. 1975). We

used multiple combinations of sampling gear by site and between sampling events in response to

on-site assessments ofcunent wster levels and flow (Table 5). For instance, fyke nets werc

deployed at some sites and only minnow traps wer€ deployed at other sites. At some sampling

sites, multiple gear types were deployed. We are confident that a thorough cross section of the

fish community was collected in the sampling area through the use of this variety of capture rneth-

ods.

Ninespine stickleback (Appendix D, Plate 8) werc the most cornmon fish caught during July

and August surveys (Table 7) and were collected at all sample sites except the most inland site

(TR3) (Table 8). Ninespine sticklebacks ranged in length from 16 to 72 mm, with a median of 35

mm and B mean of 37 mm (n = 475) (Figure 5, Appendix H). Most ninespine stickleback werc

caught in minnow traps, with a mean catch per unit effort (CPUE) of 21.22 fish/trour. Because of

this high capture rate, overnight seB of minnow traps were not employed, due to concerns regard-

ing the potential for high fish mortality. CPUE of ninespine stickleback was higher in August than

in July (Figure 6).
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Threespine stickleback were captured on both July and August survey tripq but in low num-

bers (Table 7). All thrcespine sticklebacks werc caught with fyke nets and at the farthesr down-

stream sites: NFl, NF3, and SFI (Table 8).

Northern pike were captured primarily in Ske nets and, with 38 fish total, they were the sec-

ond most common fish caught (Table 7; Appendix D, Plate l3). Two northern pike were caught in

a minnow trap and none were caught in the seine net. Fork length ranged from 9O-461 mm, with

a median of 145 mm and a mean of 219 mm (Figure 5, Appendix H). Northern pike CPUE was

higher in August (0.2 fish/hour) than in July (0. I fish/hour) (Figure 6). Two different size classes

of northern pike werc captured: 100-200 mm and 350-500 mm (Figure 7). Although northern

pike growth rates can vary widely in different waterbodies, depending on such factors as prey

size, intraspecific competition, and number of warm degree days (Jacobson 1992), the size dispar-

ity within the Sadie Creek system may reprcsent the failure of a year class within the fishery.

Three species of whitefish: broad whitefish, humpbaek whitefish, and least cisco (Appendix

D, Plates | 0, | | , and I 2, respectively) we re captured in the north and south forks of Sadie Creek

(Table 8) and only in fyke nets. In July, only adult humpback whitefish were caught (Table 7). In

Augusf juvenile and adult humpback whitefish, juvenile broad whitefish, and adult least cisco

were caught. These capture results suggest temporal differences in the use of sampled creeks by

differtnt species and age classes of whitefish, but the capture of multiple tife history stages and

species in August may also havc been because fyke net sets completely crossed the stream during

that sampling period, whereas high water levels in July had precluded this.

Only juvenile broad whitefish were captured during sampling surveys (and only in August),

suggesting that adults may have been in lakes or in the nearshore environment during the earlier

sampling event. Many whitefish populations in Arctic Alaska migrate along the coast and into

brackish and freshwater during summer to ne6r, fced, and sometimes overwinter (Brown et al.

z0lz).Juvenile broad whitefish may use Sadie Creek as a rearing and feeding area during the late

summer period. lt is possible that a June sampling trip would have yielded more adult specimens

of all whitefish, as this is a period when subsistence fishers harvest whitefish at the mouth of

Sadie Crcek (S. Barr, personal communication,2T July 2012).
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Alaska blackfish were caught primarily in minnow traps and at only 2 sites, NF3 and TR3,

during August sampling (Table 8; Appendix D, Plate l4). Most blackfish were caught at TR3,

which is the farthest inland site and exhibited near slack flow. Blackfish primarily live in waters

with low flow and are tolerant of low dissolved oxygen levels. For a complete list of species and

lengths by site, rcfer to Appendix H.

SUMMARY

Harvest rates werc low for most fish species captured during 2012 surveys, but the species

assemblage was typical of Arctic Coastal Plain tundra strearns (Monow I980). High water events

during July sampling likely affected capture rates due to the inability to completely mmple the

cross sectional width of Sadie Creek at several locations. Furthermore, it is likely that several fish

species migrate in and out of the Sadic Creek and is tributaries during early summer (mid to late

June) and in fall (late August to early September). Indeed, juvenile humpback and broad whitefish

were captured during Sadie Creck surveys, which is to be expected in smaller coastal streams as

they go in search of summer food resources (Chang-Kue and Jessop 1992r.In the case of adult of

adult humpback whitefish, we know that they arr likely not spawning/overwintering in Sadie

Crcek as they prefer to spawn in waters with gravel bottoms, while Sadie Creek substrate is pre-

dominately mud/organic in nature (McPhailand Lindsey 1970, Morrow 1980, Brown 2004,

Brown 2009).

Further evidence for seasonal use of Sadie Creek by anadrornous fish (e.g., whitefish) comes

in the form of local knowledge by area rcsidents who fish the mouth of Sadie Creek in early sum-

mer as fish out- migrate from the system, presumably from lakcs but possibly from deeper pools

in Sadie Creek. Thus, additional early summer sampting may have uncovcred larger numbcrs of

out-migrating fish of various life history stages, particularly from the connected lake systems in

the survey arca. EFH is of little concern in Sadie Creek as no lHerally protected fish species (i.e.,

Pacific salmon) have bcen identified in the strcam to date. Furthermorc, the substrate in Sadie

Creck is not appropriate for the spawning needs of salmon.

Winterabundancc and distribution of fish in Sadie Creek may differ from summer. This sys-

tem supports ninespine and threespine stickleback, at least three species of whitefish (broad
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whitefish, humpback whitefish, and least cisco), as well as northern pike and Alaska blackfish.

No adult or juvenile salmon were captured in the system. Sadie Creek and its tributaries are rela-

tively slow flowing, deeply incised streams with soft mud and organic bottoms. Though a com-

plete bathymetric survey wos not completed during fishing efforts, depths at fish sampling

locations indicate that Sadie Creek does not necessarily freeze to the bonom throughout the

course of is drainage in winter. ABR biologists were unable to cKlss Sadie Creek at any of the

potential road crossings in July and August due to high waters. Larger pools of appropriate depth

(i.e., >6 feet) in Sadie Creek could provide ovenvintering habitat for some fishes, particularly

juvenile fishes (Moulton and Geoqge 2000). Further investigation of streEm bathymetry and ice

depths are needed to assess the availability of overwintering habitat in Sadie Creek and inform

decisions regarding the need for and potentialdesign of crossing structurcs within the study arca.
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Table 5. Site locations, sampling dates, and gear types deployed in Sadie Creek and its
tributaries near Kotzebue, Alaska, 26-28 July and I l*13 August 2012. (F * fyke net,
M = minnow trap, S = seine).

Geor Typc by lhtc
Sitc ' Latitudc tnngitude 26 Jul 27 lul 28 Jul l I Aug 12 Aug 13 Aug

N66.8t470 Wr62.516t0

N66.819t8 Wt62.48747 F RM F,M M

N65.82!93 Wt62.46741

N65.82135 Wt62.48t 17

N66.818t8 Wt62.48817 F F, M F, M M

N65.824t2 W162.41506

N66.80969 Wt62.4302t

N66.86499 W162.4n72

N66.8433E Wt62.41017

M,S

MSt

NFI .
NF2

NF3

dl-.
^=
TRI

TR2

TR3

M

FFF

FF
M
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Table 6. Ambient waterchemistry by site in Sadie Creek and its tributaries near Kotzebue,
Alaska, 26-28 July and I l*13 August 2012.

Tonpcraturc
('c) pH _qrtq July August luly Augusr

Conductamc
(N/cmr)

July August

MSI

NFI

NF3

sFl

sF2

t2.l
ll

t2

10.6

t6.5

l4

t4.3

t4.5

t4.l

7.1

7

7,1

6.7

6.3

6.1

6

9E.t

82.8

84.9

66.7

66.2

9t.2

46f .t 255,7

420.6

92.5

s97.7

68.1

964

59.2

77.6

83.3

79.4

6.2

6

TRI
TR2

TR3
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Ttble 7. Total catch by fish species in Sadie Crcek and its tributaries near Kotzebue, Alaska,
26-28 July and I l-13 August 2012. _,

Scientific nomE

Nincspinc stickleback

Thrccspine stickleback

Broad whilcfish

Humpback whitcfislr

Unidcntified juvenile whitcfish

Lcost cisco

Northcrn pikc

Aloska blockfish

Pungiltus ptngitius

G as le ros t e us ac ul eat u s

Coregonts nasus

Coregonus clupeafomis

Coregomtsspp,

Coregoms sarclirclla

Esox lucitrs

Dalltapectudis

88E

4

t2

l0
33

4

37

4

299

4
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Figure 5. Fish length by species for fish caught in Sadie Crcek and its tributaries near

Kotzebue, Alasko, 26-2E July and I l-13 August 2012. Boxes repr€sent the lower
quartile, median, and upper quartile and whiskers rcpresent minimum and maximum
values.
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Figure 6. Catch per unit effort (CPUE) by species in $ke nets in Sadie Crcek and its tributaries
near Kotzebue, Alaska, 26-?,8 July and I l-13 August 2012.
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Figure 7. Distribution of values of fork length (mm) of northern pike caught in Ske nets and
minnow traps in Sadie Creek and its tributaries near Kotzcbue, Alaska, 26-28 July and
l l-13 August}0l?.
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Appendix D. Plates l-13: photos documenting fisheries investigations for the Cape Blo*som
to Kotzebue Road, Alasko,2012.
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STTE PHOTOS

Plste 3. Sitc NF2, looking upslreom on norlh fork of
Srdic Creek

Plate 5. Aerhl view of fykc nels set cod-end to cod-
cnd

Plete 2. Aeriel photo looking upsarc.m of the north
ond soulh of Sadie Creek

Plate 4. Errmple of r fykc nct sct along strcem
mrrgins, Sitc NFI

l-"w?-t 
*$t*f,mqp,*,

|fru{n4 *T,.-,

Plrtc l. Site MSl, hoklng upstresm

.uf,,f*- T'fT"j. rjrii:{f:':*T:.{-'sf,.rTjffl

Plrtc 6. Fyke nct blocking stream, Site NF3
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Pletc 7. Looking upslream on typicrt riprrian
v€geartion ofgrrsscs, Sitc SF2

Plolc I l. Adult humpbeck whilelish caught rt Sitc
NF3

Plate 8. Nine-spinc sticklcback crught at Site TRI

Plste 9. Threc-spine sticklcback caugbt rt Site NF3 Plaic 10. Juvenilc brord whitefish ceught et Sire SF2

Plile 12. Adult leest cisco caught at Site NF3
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Phtc 13. Northcrn pihc ceugbt at Silc TRI
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Appendix E. Stream wetted widths, depths, velocity, and discharge data measurcd at 3 sites in
Sadie Creek and its tributaries near Kotzebue, Alaska, I l-13 August 2012.
Discharge for each width increment was calculated by multiplying that
increment's depth and velocity. Total discharge for the entire wetted width was
calculated by adding incrementaldischarge by site.

Wetted
wdlh

(m)

Wldlh Increment
Increment Depth

(m) (m)

Irrrenrent
Veloclty

(n/d

lncrement Total Dlscharge
Dlscharee by $lte(m'/s) (m'/9

0.003

0.00{

2.2 0.22

0.4{
NF3

NF3

ll Aug 12

ll Aug 12

ll Aug l2
ll ArB 12

ll Atry l2
llAugl2
llAug12
ll Aug 12

llAug12
llAug12
llAugl2
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

13 Aug 12

13 Aug 12

l3 Aug l2
13 Aug 12

13 Aug 12

13 Aug l2
13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

0.?3

0.88

0.02

0.02

0.06

0.04

0.05

0.u
0.03

0.05

0.03

0.0{

0.02

0.01

0.u
0.0:t

0.03

0.02

0.03

0.02

0.02

0.03

0.08

0.13

0.09

0.08

0.01

0.r I
0.14

005

0.1

008

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

TR2

TR2

TR2

TR2

TR2

TR2

TR2

TR2

TR2

TR2

sF2

sF2

sFz

sF2

sF2

sF2

sF2

sF2

sF2

sF2

0.66

0.88

t.l
1.32

t.5{
lJ6
1.98

2.2

0.80

1.60

2.40

3.20

{.00

4.80

5.60

6,{0

7.20

8.00

0.55

0.9

0.79

0.9

0.9

0.s

0.88

0.E6

0.{4

0.64

0.58

0.68

0.66

0.72

0.74

0.7

0.66

0.52

0.56

0.52

0.58

0.56

0.62

0.66

0.64

0.1

0.62

0.58

0.58

l.l0
1.65

2.29

2.?5

3.30

3.85

4.{0

4.95

5.50

5.5

0.012

0.00?

0.0t0

0.008

0.006

0.010

0.006

0.0tH

0.0t0

0.005

0.022

0.016

0.017

0.012

0.017

0.0t I
0.0$
0.0r3

o023

0.0{l
0.028

0.027

0.00{

0.039

0.051

0.01?

0.032
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Appendix F. ADFC Fish Resource Permit #SF20l2-259.
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Appendix G Typical fish species found in fresh and brackish waters in northern Alaska.

Specles Sclentlllc nsme Llfe Soge

Plnk salmon

Chum salmon

Coho salmon

Sockeye salmon

Chlnooksalmn
Dolly Varden

Arctic gnyllng
Round whltcllsh

Broad whtteflsh

Humpback whltellsh

Berlng clsco

Leasf clsco

Sheelbh

Northear plke

Burbot

Alasla blacklM
Longnosc sucker

Sllmy sculpln

Nlnesplne stlckleback

Threespine sllckleback

Oncorfinchus gorbutha
Oncorlqnchus laa
Oncorlrynchus kutch
Orcorh@husrcrta
O ncorhyn chw ls hawyhcha

Salvellnasnu,hm

Thymallus arctlcus

Prwplun qillndracanm

Coregonusmsus

Coregoms dupeatomls

Coregonus laureltae

Corqorus*dlnella
Stend.ts httclchlhls
Esx luclts
Lon laa
Dalllaporalls
Catoclonus catostomas

CotnscognaAs

Pungltlus pttrgltlus

Gaslawtcus acalealus

Adutt,Juvenlle

Adult,Juvenlle

Adult,Juvenlle

Adult,Jwedle
Adult,Juvenlle

Adult,Juvenlle

Adult,Juvenlle

Adult,Juvenlle

Adult,Juvmlle

Adull,Juvenlle

Adult,Juvenlle

Aduh,Juvenlle

Adult,Jurrenlle

Adutt.Jwcnlle

Adulr,Juvenlle

Adult,Juvenlle

Adult,Juvenlle

Adult.Juvmlle

Adult,Juvenlle

Adult,Juvenlle
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Appendix H. Fish lengths by site and gear type in Sadie Crcek and its tributaries near
Kotzebue, Alaskq 26-28 July and I l-13 August 2012.

Gear

Fyke

(mm)

Humpback Whlteflsh

Humptrack Whlrensh

Ntnesplne Stlcklebaclt

Ntnesplne Stlcltleback

Nlnesplne Stlckleback

Nlnesplrr Stlckleback

Nlnesplne Sttckleback

Nlnesplne Stlckleback

Nlnesplne Sttcklebock

Nlnesplne $lckleback

Ntmsplne Stlclleback

Nlnesglne Stlckleback

Tlneesplne Stlckleback

Nqthern Plke

Nlnesplne Stlcklebacl

Ntnesplne Stlctlebacl

Nlnesplne Stlckhback

Nlnesplne Stlckhback

Nlnesplnc Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlchleback

Ninesplne Stlckleback

Nlnesplrc Stlckleback

Nlnesplne Stlckleback

Ninesplne Stlctleback

Nlnesplne Stlcklebacl

Nlnesplne Stlckleback

Nlmsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlrnsplne Stlctleback

Nlncsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlclleback

26Jul 12

28rol l2
27 Jul12
27 lnl12
27 lall2
27 lul t2
27 lnl 12

2I lul 12

27 lut 12

27 lul12
27 Jot12
27 Jul12
27 Jilr?
27 lul 12

27 lul12
27 lal 12

27 lut 12

27 lul12
27 lul 12

27 Jul12
27 lul12
27 Juil12
27 Jul12
27 lul 12

27 lut12
27 lul 12

27 lul12
27 Jul 12

27 lul 12

27 lul12
27 lur12
27 lulrZ
27 lutt2
27 lul 12

27 lul 12

27 lrl 12

27 lul12
2l ltl 12

27 Jilt?

NFI Fyhe

NFI Mlnnow

NFI Mlnnow

NFI Mlnnow

NFI Mlnmw
NFt Mlnmw
NFI Mlnnow

NFI Mlnnow

NFI Mlnnow

NFI Mlnnow

NFI Mlnnow

@ Fyke

I Fyke

TRI Selne

TRI Selne

TRI Seln€

TRI Sclne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Solne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

TRt Selne

TRI Selne

TRI Selne

TRI Selne

TRI Selne

2%

37,j,

36

n
3l
36

33

36

25

3l
35

37

70

3{5

2l
35

u
32

28

26

34

33

35

3{
35

32

30

29

30

2E

25

30

24

36

33

3l
39

33

3l
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Appendix H. Continued.

Date Spectes Length (mm)

27 lal12
27 lul 12

27luilr2
27lUilrZ
27 lul12
27 JUilr2

27 Jvt12
2? lul12
27l|UIr2
27 Juil 12

27 lul12
27 lul12
27 lutl?
27 lut12
2? lul12
28Jul 12

?8JuI'2
28lul 12

28Jul 12

28 Jull2
28Jul 12

28Jul l2
?2lul12
?8lul12
28 lrr12
28Jut l2
28luJ 12

28Jul l2
28 Julr2
28Jul 12

28Jul l2
?8lul12
?8lur12
?3ltl12
28Jul 12

28Jul t2
28Jul l2
28Jul 12

28Jul 12

28Jul l2
28 Jnt 12

Selne

Sclne

Selne

Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlnnorr

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Fyhe

Fyke

Fyl"
Fyke

Mlnno*,

Selne

Selne

Selne

Selne

Selnc

Selm

Selne

Selne

Selne

Selne

Selne

Selno

Selne

Selne

Selne

Selne

Setne

Selne

Setne

Selrn

Selne

TRI
TRI
TRI
sFl
sFl
sFl
SFI

sFl
sFr
sFl
sFl
sFl
sFl
sFl
sFl
sFl
NFI
NFI

NF2

MSr

MSr

MSr

MSI
MSI
MSI
MSI

MSI

MSI

MSr

MSI

MSI
MSI

MSI
MSI
MSI

MSI

MSI

MSr

MSI

MSI

Nlnesplne Sttckleback

Nlntrsplm Stlckleback

Nlnesplne Stlcklcback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklelack

Nlnesplne Stlckleback

Ntneptne Stlckleback

Nlnesplne Stlckleback
' Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebac-k

Nlnesptne Stlckleback

Nlnesplne Stlcklebck

Nlnesplne Stlckleback

Thrcesplne Stlckleback

Threesplne Stlckleback

Humptock WldteflCr

Threesplne Stlckleback

Nlnesplne Sttckleback

Nlnesptne Sttckleback

Nlnesptne Stlckleback

Nlnesplne Stlcktcbad(

Nlnesplne Stlckl€back

Nlnesplne Stlcklebact

Nlnesplne Sticllebach

Nlnesplne Sttdlebact

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesglne Stlckleback

Nlnsglne Stlckleback

Ntnesplne Stlcklebaek

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebock

Nlnesptne Stlckleback

Nlnesptne Stlchleback

Nlmsplne Stlcklebac'k

Ntunsplne Sttcklebsck

32

34

32

34

3{
3l
3l
26

26

26

40

36

33

26

?3

98

85

370

85

26

34

32

3{
39

40

34

37

35

35

26

32

30

{0
3l
38

u
35

35

34

34

28
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Appendix H. Continued.

Specles l"ength (mm)

Nlr,esplne Stlctlebock

Nlnesplne Stlcklebock

Nlnesplnc Stlckleback

Nhesploe Stlckleback

Nlnesplne Stlckleback

Ntnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne StlcUeback

Nlrnsplne Stlckleback

Nhnsplne Stlckleback

Nlnesplne Stlckleback

Nlnsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlneeplne Stlcklebock

Nlnesplne Stlcklebock

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlmsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nirnsplne Stlchleback

Ninesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesptne Stlcklebacl

Nlnesplm Stlcklehack

Ntnesplne Sockleback

Nlnesplne Stlckleback

Nlnesptne Sttckleback

Nlnespine Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sllckleback

Nlnesplne Stlcklctack

Nlnesplne Stlckleback

284

?3JUl'2
28Jul 12

28Jul 12

28Jul 12

28Jul 12

28 lul12
28Jul 12

28Jul 12

28Jul 12

28 Jul 12

28 Jut12
28 lutr2
?3 Jul12
28Jul l2
28Jul 12

28Jul 12

28Jul 12

28Jul 12

28lult 12

2EJul 12

28Jul l2
28Jul l2
28Jul l2
?8ltll12
28lut 12

28 Jut t2

?3 intl12
?alu/.ft
28Jul l2
28Jul t2

28lttl 12

28Js! 12

28Jul l2
28 lul12
?llul12
28Jul l2
28lul 12

28Jul 12

28 Jal 12

2EJul l2
28Jul l2

MSI

MSI

MSI

MSI

MSI

MSr

NFI

NFI

NFt
NF!

NFI
NFI

NFI
NFI

NFI

NFI
NFI

NFI

NFI
NFI
NFI

NFI

NFI

NFI
NFI

NFI
NFI
NFI

NFI

NFI

NFI

NFI

NFI

NFI

NFI

NFI
NFI
NFI

NFI
NFI

NFI

Selnc

Selne

Selne

Selns

Selne

Selne

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnorrr

Mlnnorv

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnonr

Mlnnow

Mlnnow

Mlnmw

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlnnow

36

37

35

32

26

39

27

30

34

n
33

32

35

3l
3l
23

25

32

35

32

26

27

56

3l
3l
38

30

35

32

26

29

30

3l
29

28

26

57

25

35

{6
33
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Appendix H. Continued.

Gear Speclcs Length (mm)

28Jul l2
28Jul l2
28lUI12
28Jrnn
28lul12
28ltll 12

28Jul l2
28lul12
28 lull?
28 lull?
28Jul 12

28Jul l2
28Jul 12

28Jul l2
28Jut12
28Jul 12

28Jul l2
28Jul l2
28 Jull2
28lur12
28lul 12

28!nn
28Jut 12

28Jul l2
28Jul l2
28lut 12

28lul r2

28Jul l2
28Jul l2
28Jul l2
28Jul 12

28lul 12

28Jul l2
28lut 12

28Jul l2
28Jul 12

28Jul 12

28lul 12

28Jul l2
?8lll12
28Jul 12

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mtnnow

Mlnnorr

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlonow

Mlnnow

Mlnnow

Mlnrrow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlmow
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnnow

NFI
NFI
NFI
NFI
NFI
NFI
NFI
NFI
NFI
NFI
NFI
NFI

NFI

NFT

NFI
NFI
NFI
NFI
NFI
NFI

NFI
NFI
NFI
NFI

NFI

NFI
NFI
sFl
sFl
sFl
sFl
sFr
sFl
sFl
SFI

SFI

sFl
sFl
sFl
SFI

sFr

Ntnesplne Stlckleback

Nlnesplne Stlckleback

Nlneplne Stlckleback

Nlnesplne Stlctlebaclc

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplno Sttckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stldrleback

Nlnesplne Stlcldeback

Nlneplne Stldleback

Nlncplne Sttckleboclr

Nlnesplrc Stlcklebock

Nlnesptne Sllckleback

Ntnesplne Silcklebactt

Nloesplne Stldleback

Nlrrcsplne Stldleback

Nlnesplne Sdcfbback

Nlnesplne Stlcltebr{t
Nlnesplne Stlcftleback

Nlnesplrr Stlckleback

Nlnesplne Stlcklebsck

Nlnesplne Stlckleback

Nln€splne $lckleback

Nlnesplne Stlcklebock

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne StlcklebacA

Nlnesplne Stlcklebaclr

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplrrc Stlckleback

Nlnesptrn Stlckleback

Nlneplne Stlckleback

Nlnespim Stlckleback

3l
28

25

32

32

3{
5l
30

27

34

35

32

2t
3l
26

2l
32

3l
36

26

27

29

26

21

32

25

28

36

39

25

3{
33

38

25

40

3{
33

3l
33

38

3{l
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Appendix H. Continued.

Specles Length (mm)

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplrn S0ckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplna Srlctleback

Nlnesplne Stlckleback

Nlnesplne Stlclleback

Nlnesplne Stlckleback

Ninesplne Stlckleback

Nlrcsplne Stlckleback

Nlrcsplne Stlckleback

Nlnespine Stlckleback

Nlnersplne S(lckleback

Nlnesplm Stlckleback

\< teastCisco
. Humpback Whltellsh

-\ BroraWnit"n*,
\ gro.d Whitefish

Unldentllied Juvenlle
Whltellsh

Unldentlfled Juvenile
Whltellsh\ B."awtn"nrn

\ B,oad Whtreftstr
Unldentllled Juvenlle

Whltellsh
\ Bmaa Whltefish
\ grudwbtt"firt

Unldentllled Juvenlle
Whltellsh

>'Broad Wblteflsh
\,BmalWtrton*r

Unldenlltled Juvenlle
Whfteflsh

\ Broad Whltcfish

Threesptnc Stlckleback
- Humpback Whlte[Ish

' Humpback Whltetish
Unldentllled Jwcnlle

Whlteflsh

Unldentlfied Jwenlle

286

28Jul 12

28Jul 12

28Jul l2
28Jul 12

28 lul 12

28Jul 12

28 Jut 12

28 lul 12

28Jul l2
28 lul 12

28Jul 12

28Jul 12

28Jul 12

28Jul 12

28 Jul12
28Jtl/- 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

llAug12
ll Aug 12

ll Aug 12

ll Aug 12

SFI

sFr
sFr
sFr
sFl
sFr
sFl
sFl
SFI

sFl
sFl
sFl
sFl
sFr

sFl
sFr

NH}

NRI

NF3

NF3

NF3

NF3

NHI

NF3

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlonow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyhe

Fyke

Fyke

Fyke

Fyke

Fyku

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyhe

Fykc

Fyke

NF3

NF3

NF3

NF3

NF3

NF3

NRI

NF3

NH}

NF3

NR}

NH}

NF3

47

36

37

35

39

43

{l
{t
36

38

36

39

32

33

36

52

200

157

134

97

98

109

88

75

80

90

75

75

89

88

83

68

80

353

295

85

86
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Appendix H. Continued.

Sltc Gear Specles Length (mrn)

tl Aug 12

ll Aug lZ

ll Aug 12

ll Aug 12

ll Aug 12

tl Aug 12

tl Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

It Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug t2
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

Fyke

Fyhe

Fyte

Fyke

Fyke

Fyke

Fyke

Fyke

Fyle

Fyte

Fyte

FyIe

Fyle

Fyke

Fyke

Fyke

Fyke

Fyk"

Fyke

Fyke

Minnorr

Mlnnow

Mlnnow

Mlnmw

Mlnnow

Mlnnow

Mlnnor
Mlnnow

Mlnnow

Mlnnow

Mlnnorr

Mlnnor

Mlnnow

NF3

NF3

NF3

NHI

NF3

NF3

NF3

NF3

NF3

NF3

Whltoftsh

UnldentlJled Juvenlle
Whlteflsh

Unldentlfled Juvenlle
Whlteflsh

Unldentlfled Juventle
Whlleflstr

Unldentlfled Juvenlle
WhlteflCr

Unldentllled Juventle
Whlteflsh

Unldentlfled Juvenlle
Whltellsh

Unldentllled Jurrenlle
Whllellsh

UnldentlfledJuvenllc
Whlteflsh

UnldeilllledJwenlle
Whltellsh

Unlderrllied Jurrenlle
Whltellsh

Unldentlfied Juvenlle
Whttellsh

.\ Aroaa Whitetlsb
\ g..d Whtlellsh
' Humpback Whltcflsh
' Hurnpback Wtrttefislt

' Humpbrk Whlteflsh

Northern Plke

Northern Plke

Northem Plke

Northern Plke

Nlrresplne Stlchlebock

Ninesplne Sttckleback

Nlnesplne Stlckleback

Nlnasplne Stlckleback

Nlnesplne Stldleback

Nlnesplne Stlckleback

Nlncsplne Stlckleback

Nlnesplrrc Stlckleback

Ninesplne Stlckleback

Nlnesplm Stlckleback

Nlmsplne Stlcklebaclr

Nlnesplne Stlckleback

Nlnesplne Stlckleback

94

58

75

8l

83

7r

7r

8l

73

75

78

8{
69

318

330

367

152

1ll
120

4r7

36

3E

43

37

2?

27

4l
43

39

3t
33

4l
38

NHI

NF3

NF3

NF3

NF3

NF3

TR2

TR2

TR2

TR2

NFI
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFr
sFr
sFl
sFl
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Appendix H. Continued.

Slte Gear Specles Lengh (mm)

Nlnesplne S0ckleback

Nlnesplne Stlcklebock

Nlrnsplne Stlckleback

Nlnesplne Stlcklctack

Nlrcplne SUckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebock

Nlnesplne Srlckleback

Nlncsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sttckleback

Nlnesplne Stlckteback

Nlnesplne Stlcklebaclr

Nlrnsplne Stlckleback

Nlnesplne Stlcklcback

Nlnesplne Sttcklebac-lt

Nlnesplne Stlckl€back

Nlnesplne Stldl€back

Nlnesplne Silckleback

Nlnesplne Socklcbacft

Nlnesplne Stlcklebac'h

Nlnesplne Stlckleback

Nlnesplne Sdckleback

Nlrnsplrre Stlckleback

Nlrsplne Stlckleback

Nlnesplne Stlcklebact

Nlnesplne Stlckleback

Nlrrcplne Stlckleback

Nlrrcplne Stlcklebactr

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnespine Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebock

Nlnesplne Stlckleback

Nlnesplne Sdckleback

2t8

It Aug 12

llAug12
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug t2
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug l2
llAq12
ll Aug l2

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

Mlnmw
Mlnnow

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnoow

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Minnow

Mlnmw
Mlnmw
Mlnmw

Mlnnow

Mlnnow

Mtnnow

Mlnnow

Mlnnont

Mlnnow

MInnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnmw

Mlnnow

sFr
sFl
SFI

sFl
sFl
sFl
sFl
sFl
SFI

sFl
sFl
SFI

SFI

sFl
SFI

sFl
sFl
sFl
sFl
sFl
sFl
sFr

SFI

SFI

SFI

sFl
sFl
sFl
sFl
sFl
sFl
sFr
sFl
sFr

sFr

sFl
sFl
SFI

sFl
sFl
SFI

32

24

37

35

{0
{l
26

34

40

3{t

38

34

39

44

35

36

38

u
3l
44

38

35

{6
48

42

27

32

37

37

3l
37

44

36

32

34

{l
35

35

33

37

36
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Appendix H. Continued.

Datc Slte Gear Specles kngth (mm)

ll Aug 12

ll Aug 12

ll Ang l2
ll Aug 12

ll Aug 12

llAug12
llAug12
tlAug12
llAug12
llAug12
llAug12
llAug12
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

llAug12
llAugl2
ll Aug l2
llAug12
llAug12
llAug12
llAug12
ll Aug l2
ll Aug 12

ll Aug 12

ll Aug 12

llAug12
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

It Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

Mlnmw
Mlnmw
Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnmw
Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw

Mlnnow

Mlnmw
Mlnnour

Mlnnow

Mlnmw
Mlnnow

Mlnoow

Mlnmw
Mlnnow

Mlnmw

Mlnnow

Mlnnonr

Mlnnow

Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnrpw
Mlnrpw

Mlnnow

Mlnmw

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

sFr
sFl
sFl
sFr
sFr

sFl
sFl
sFr

sFr

SFI

sFr
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl
SFI

SFI

sFl
sFl
sFr
sFl
sFl
sFr
sFr
sFl
sFl
sFl
sFl
sFl
sFl
sFl
sFl

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sthkleback

Nlnesplne Sthkleback

Nlnesplne Stlckleback

Nlnesptne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplnc Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne SUckleback

Ntnesplne Stlckleback

Ntnesplne Stlckleback

Nlnesplne Stlckleback

Nlnespine Stlckleback

Nlnesplne Stlckleback

Ntnesptne Stlckleback

Nlnesplne Stlckleback

Nlnespine Stlckleback

Nlnesplnc Stlclleback

Nlnesplne Stlckleback

Nlnespine Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sttckleback

Nlnesplne Stlcklebact

Nlnesplne Stlcklebact

Nlrroplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlmsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplnc Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebock

Nlnesplne Stlchlebec'lr

Ninesplne StlcUeback

Nlnesplne Stlckleback

32

33

34

35

4l
33

4l
{3
29

39

38

33

39

3l
38

34

40

30

3{

36

36

37

39

36

36

3{
3l
3l
{0
38

42

36

34

38

3{
29

3{
37

36

35

{0
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Appendix H. Continued.

Slte Gear Specles Leogth (mm)

Nlnesplne Stlckleback

Nirresplne Stlckleback

Nlnesplne Srickleback

Ntnesplne Srlcklebrk
Ninesplne Sttckl€back

Nlnesplne Stlckleback

Nlnesplne Stlcklebaclr

Nlnesplna Srlcklebadr

Nlnesplne Srlckleback

Nlnesplne Sttckleback

Nlnesplne Srlckleback

Nlnesplne Stlckleback

Nlncsplne Stlckleback

Ninesplne Sllckleback

Ninesplne Sttcklebock

Nlnesplne Stlckleback

Nlnesptne Stlckleback

Northern Plke

\ gm"A Whlreflsh

;] I*rtClsco
.f LertCtsco
t*Least ctt"o

. Humpback Whlte0sh

' Humpback Whltellsb
' Humpback Whltellsh

' Humpback Whlteflsh
Unldentlfled Jwenlle

Whltcfish

Tlueespinc Stlckleback

Northern Plke

Northern Plke

Ncthem Plke

Threespine Stlckleback

Nlncsplne Sttcklcbock

Nlnesplnc Stlckleback
Unldentlfled Juvenlle

Whlteflsh
Unldentllled Juvcnllo

Whileflsh

Nlncsplrn Stlckleback

Nlnesplne Stlcklcback

Nlnesplne Srlckleback

290

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug l2
ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

ll Aug 12

tl Aug l2
llAug12
ll Aug 12

ll Aug 12

ll Aug 12

llAug12
llAug12
l2 Augl?
l2 Aug 12

l2 Aug 12

12 Aug l2
12 Augl?
12 Augl?
12 Aug 12

12 Aug 12

12 t{ug 12

12 Augl?
12 Augl?
l2 Aug l2
l2 Aug 12

12 Augl2
l3 Aug l2
l3 Aug l2
13 Aug 12

l3 Aug l2

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnour

Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnmw
Mlnnow

Mlnnow

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

sFl
sFl
sFl
SFI

SFI

SFI

sFl
sFr

sFl
sFl
SFI

sFl
sFl
sFr
sFr
SFI

sFl
NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

59

3{
32

36

35

36

38

N
36

36

39

39

32

3l
36

33

38

{61

106

299

320

295

240

235

352

289

m
78

359

398

385'

75

33

30

84

8l
{0
26

28

NF3

NF3

TR2

TR2

TR2

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3
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Appendix H. Continued.

Slte Gear Specles Length (mm)

13 Aq 12

13 Aug 12

13 Aug l2
13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

l3 Aug l2
13Aug 12

13 Aug 12

13 Aug 12

13 Aug tZ

13 Ary 12

t3 Aug 12

13 Aug 12

13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug l2
13Aug 12

13 Aug 12

l3 Aug l2

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

Fyle
Fyte

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fykc

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyfte

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyhe

Fyke

Fyke

Fykc

Fyke

Fyk"

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

NF3

NF3

NF3

NF3

NHI
NF3

NH}

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NHI

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NRI

NF3

NF3

NF3

NF3

NF3

Nlnesplne Stlckleback

Nlnesplne Stickleback

Nlncsplne Sricklcbock

Nlnesplne Stlckleback

Nlnesplne Stlcklebock

Nlnesplne Stlcllebock

Nlnesplne Stlcklebock

Nlnespine Stlckleback

Nlnesplm Stlcklebock

Nlnesplne Srlckleback

Nlnesplne Stlcklebock

Nlnesplne Stlckleback

Nlnesplne Stlekleback

Nlnesplne Stlckleback

Nlaesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sttckleback

Ntnesptne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlmsplne Stlckleback

N[|esplm Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlcklcbach

Nlnesplne Srlckleback

Nlnesplne Stlckleback

Nlrrcsplne Stlcllebaclr
Unldentltled Jurrenlle

Whlrellsh
Unldentlfled Juvenlle

Whlreflsh

Alas&a Blackflsh

NonhemPlke

Northem Plke
Unldentlfled Juvenlle

Whltelish

Northern Plke

Northenr Plke

Northenr Plke

Northern Plke

Northem Plke

27

26

34

34

35

26

3l
29

26

{l
32

3:l

A
26

6l
26

34

34

26

?a

38

24

38

24

2g

30

33

30

68

70

26

l14

99

73

r32
r47

135

l{8
l{5

NHI

NF3

NF3

NF3

NF3

sF2

sFz

sF2

sFz

sF2

SF2
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Appendix H. Continued.

Slte Gear Spocles Length (mm)

Ncthern Plke

Ncthern Plke

Northern Plke

Northen Plke

Northern Plke

Ndhern Plke

Ncthern Plke

Nqthen Plke

Nqth€rn Plke

Ncthern Plke

Nothern Plke

Nlnesplne Stlcklctock

Nlnesplne Stlckldack

Nircsplm Srlclleback

Nlnesplne Stlctleback

N[nsplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stldlebadt

Nimsplne Stldleback

Nlnespirc Stlcklebsck

Nloesplne Stlctlebaclr

Nlrnsplne Stlckleback

Nlnesplne Stlckl€bad

Ntnesplne Stlcklebocft

Nlnesplne Stlcllebact

Ntmsplm Stlctleback

Nlnesplne Stlckleback

Nlnesplne Srlcklebach

Nlnesplne Suckleback

Nlnesplne Sttcklebaclr

Nlnesplne Sttdleback

Nlnesplne Srtclleback

Ntnesplne Stlcldeback

Nlnesplne Stlcklebach

Nlmspbn Stlcklebock

Nlnesplne Stldleback

Nlnesplne Silckleback

Nlnesptne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

fi?

13 Aug 12

l3 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13Aug 12

13 Aug 12

13Aug l2
l3 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

l3 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

t3 Aug 12

13 Aug 12

13 Aug 12

13Aug 12

l3 Aug l2
13Aug 12

13 Aog 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

sFz

SF2

sF2

sF2

sF2

sF2

sF2

SFZ

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

sF2

SF2

sF2

SF2

sF2

sF2

SF2

sF2

MSt

MSI

MSr

MSI

MSr

MSI

MSr

MSr

MSI

MSI

MSr

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fylte

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

FyL"

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Selne

Selne

Selne

Selne

Selns

Solnc

Selne

Sefte

Selne

Setne

Selne

t25

134

r27

149

139

t3t
l{6
t42
13l

134

l3l
58

59

56

49

70

72

50

53

6l
63

TI
62

55

50

66

50

45

46

38

l6
34

n
36

3l
42

38

39

{5
38

39
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Appendix H. Continued.

Date Slte Gear Specles l*neth (mm)

13 Aug 12

13 Aug 12

13 Aug 12

l3Aug 12

t3Aug 12

13Aug 12

13Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13Aug 12

t3 Aug 12

!3 Aug 12

l3Aug 12

13Aug 12

13Arg 12

13 Arg 12

13 Aug 12

13 Aug l?
13 Aug 12

13 Aug 12

13 Ang l2
13 Aug 12

13 Aug 12

l3 Aug !2
13 Aug 12

13Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

l3 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

Setne

Selne

Selne

Sclne

Selne

Selne

Selne

Setne

Setne

Selne

Selne

Selne

Selne

Selne

Selrc

Selne

Selne

Selne

Selne

FyLe

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyle
Fyhe

Fyke

Fyke

Fyke

Fyhe

Fyke

Fyke

Fyke

MSr

MSI
MSr

MSI
MSI
MSI
MSI
MSI
MSr

MSI
MSI

MSI

MSI
MST

MSI
MSI

MSI

MSr

MSI
NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NF3

NHT

NF3

NF3

NF3

NF3

NF3

NF3

NF3

Nnr
NF3

NF3

NF3

Nlrresplne Stlckleboct

Nlnesplne Stlcklebock

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne S0cfhbact

Nlnesptne Sttctlcbock

Nlnesplne Sttckleback

Nlnesplne Stldleback

Nlnesplne Stlckleback

Nlnesplne Stlcklebach

Nlnesplne Stlcklebsck

Nlnesplnc Stlcklebaclr

Nlnespine Stlckleback

Nlnesplne Stlckleback

Nlnesptne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Srlcklcbock

Northern Plke

Nlnesplne Sttckleback

Northern Ptke

Northern Plke
Undmtllted Jwenlle

Whltetuh

Northarn Plke

Northern Plke

Threesplne Stlcklebrk
Nlnesplno Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Srlcklebock

Nlnespirn Srlcklebach

Nlnesptne Stldleback

Nlnesplne Srlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlrmplrra S0ckleback

Nlnesplne Sttcklebact

Nlnesplne Stlckleback

Nlrresplm Stlckteback

Nlnesplm Stlckleback

42

40

38

3{
{5

38

33

39

43

37

12

3l
33

33

43

12

44

38

43

393

3l
t24

90

9l
tt2
u3
71

33

35

{3
42

27

32

3l
42

36

23

3l
3l
30

32

Kdzebne to Cap Blossom Rnd Study



Appcndix H. Continued.

13 Aug 12 NF3

13 Aug l2 NF3

13 Aug l2 NF3

13 Aug l2 NF3

13 Aug 12 NHI
l3Aug 12 NRI

l3Aug 12 NF3

13 Aug 12 NF3

13 Aug l2 NF3

13 Aug 12 NF3

13 Aug l2 NFs

13 Aug 12 NF3

t3 Aug 12 NF3

13 Aug 12 NF3

13 Aq 12 NF3

13 Aug 12 SFz

13 Aug 12 __s:n
l3Aug 12 - SFZ.

13 Aug 12 aS$3-

13 Aug 12

13 Aug 12

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyka

Fyke

Fylc
Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyke

Fyle
Fyke

Fyke

Fyke

Mlmort
Mlnnon'

Mlnnor

Mlnmw
Mlnnow

Mlnnorr

Mlnnon,

Mlnnow

Mlnnow

Mlnnow

Mlnnonr

Mlnnow

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplno Stlctlebock

Nlnesplnc Stlckleback

Nlnesplne S0cklebock

Nlnesplne Stlckleback

Ninespine Stlcklebeck

Nlmsplne Stlcklebock

Nlnesplne Sttcklebock

Nlnesplne Stlckleba*

Nlnesplne S0ckleback

Nlnesplne Stickleback

Nlncsplne Stickleback

Nlnesplne Stlckleback

Northffn Plke

Notthern Plke

Unldendfied Jwenltc
Whlteltsh

Unldentlfled Jwenlle
WhlteBsh

Unldentlfled Jwenlle
Whltellsh

Unldentllled Juvenilc
whlnfish

Unldentllled Juvenlle
Whltellstr

Nlnesplm Stlchleback

Northem Pike
Unldentlfled Juvenlle

Whltellslr

Nlnesplne Stlckleback

Nlncsptne Stlckleback

Nlnesplnc Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sttckleback

Nlnesplne Stlckleback

Ninesplne Stlcklebach

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

294

30

t9
32

l8
27

24

t8
26

27

3l
26

23

24

23

28

145

365

88

75

90

8l

86

l0
4t6

8l
47

{5
45

41

45

47

12

65

36

{0
42

45

SF2

sF2

13 Aug 12 SFz

13 Aug 12 SFz

13Aug12 -$[|
13 Aug 12 \ez
13 Aug 12 TR3

13 Aug 12 TR3

13 Aug 12 TR3

13 Aug 12 TR3

13 Aug 12 TR3

13 Aug 12 TR3

t3 Aug 12 TR3

13 Aug 12 TR3

13 Aug 12 TR3

13 Aug t2 TR3

13 Aug 12 TR3

13 Aug 12 TR3
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Appendix H. Continued.

Specles Length (mm)

13 Aug 12

13 Aug tZ

l3 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

l3 Aug t2

13 Aug 12

13 Aug 12

13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug l2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug l?
13 Aug t2
13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug t2
13 Aug 12

Mlnnon'

Mlnnotr

Minnow

Mlnnow

Mtnnow

Mlnnow

Mlnnow

Mlnnow

Mlmow
Mlrulot,v

Mlnnow

Mlnncv
Mlmow
Mlnnow

Mlmorn

Mlmow
Mlnmw
Mlnnor

Mtnmlr
Minmw
Mlnnorr

Mlnnqr
Mlnnow

Mlnnorv

Mlnnorr

Mlnnow

Mlnnow

Mlnno,v

Mlnnow

Mlnnorr

Mlnnor
Mlnnow

Mlnnow

Mlnnorp

Mlnnorv

Mlnmw
Mlnmw
Mlnnow

Mlmorr
Mlnnon,

Mlnnow

TR3

TR3

TRI
TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR:I

TR3

TR3

TRI
TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

Nlnesplne Stlckleback

Ninesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesp|rre Stlcklebad(

Nlnesplne Stlcklebad(

Nlnesplne Stlcklebad(

Nlnesplne Stlcklebad(

Nlnespine S0ckleback

Nlncsplne Stlckl€back

Nlnesplne Stlckl€back

Nlnesplne Stlckleback

Nlncsplrn Stlckleback

Nlnesplne Stlcklcbock

Nlnesplne Stlckleback

Ntnesplne Stlcklebock

Nlnesplne Stlc*lebock

Ntnesplne Stldrlebock

Nlncsplne Stlckleback

Alaska Blackfbh

Nlnesplne Stlckleback

Nlnesglne Stlckleback

Nlnesplne Stlckleback

Nlmsplne Stlckl€back

Nlnespine Stlckleback

Nlnesplne Stlcklcback

Nln€spine Stlckl€back

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnespine Sdcklebad(

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Ntnesptne Sttcklebd(

Nlnesplne Stlckleback

Nlmspine Stlckl€back

Ntnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Sttckleback

Nlnesplne Stlckleback

Nlncsplne Stlcklebock

w

46

39

37

35

39

47

33

42

3f
52

4l
{0
t1
38

37

39

40

{3
41

12

42

{9
{0
tl
5{t

42

41

47

45

45

18

44

46

{3
{6
5{
50

{8
45

45

50
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Appendix H. Continued.

Site Gear Specles Length (mm)

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug l2
13 Aug tZ

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

13 Aug 12

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnonr

Mlnnow

Mlnmw
Mlnmw
Mlnmw
Mlnmw
Mlnnow

Mlnmw
Mlnnow

Mlnnorr

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

Mlnnow

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR:I

TR3

TRI
TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

TR3

Nlnesplne Stlckleback

Nlnesplnc Stlcklebaclc

Nlnesplne Stlckleback

Nlncsplne Stlcklebeck

Nlnesplne Stlcklebact

Nlnesplne Stlckleback

Nlnesplne Stlcklebac{r

Nodhern Plke

Alaska Black0sh

Nlnesplnc Stlcklebocl

Nlnesplnc Stlckleba€t

Nlnesplne Sttcklebodr

Nlnesplne Stlcklebad

Nlnesglne Stlckleback

Nlnesplno Stlcklebad(

Nlncsplne Stlcklcbacft

Nlnesplne Stlckleback

Nlnesplne Stlcklebac-h

Nlnesplne Stlckleback

Nlnesplne Stlcklebadr

Nlnesplne Stlcklebrt
Nlnesplne Sucklcbaar

Ntnesplne Srlcklcbadr

Nlnesplne Sthkleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlnesplne Stlckleback

Nlrresplne Stlckleback

Northcrn Plle
Alaska Blackllsh

53

50

55

{5
44

45

48

133

tm
7Z

48

47

16

37

46

46

43

42

47

4?

47

45

45

5t
43

44

49

45

43

42

127

lt6

Kotzebrc toCape Blossom RdStub 296



Yj:'"',-

Ft'*
{t"

$, $if
t'l'', '*

u,'r J

#
lAr

tl ee-

.ffifr
"l 

|, f; fS .r.,
,, f, ry*

t * *u 
f '

$ii+,y

wl'u

#$
,dTs

fq
',$**
%*r

iis
vi\f''

I

o)
]\)ql
ql\|
o,
P
@

o)

'l
F

*

$,'
f,.tl (r) 0)q) o-rO

6=ool,€
O@o)+N)o(Jt 0,
tu5o@
dE
€i>6
hi?
0or+Ooo)
BU
E r_\
dd
$r
;:

N

G)(})J(t(rc
Ar=
ooE!!floo*o)o)-l\) l\) <(,|(,|f
rv p" d'
QF=r= (/,(JIO J
- 

(l)c
E;g
_J (Di d'ts
Y4ao-: o
1E sqEI
9 a1
E.Ed-4

,t,
# l-t
*f

$
trrl
*f
l

l* '*
F.r
r*

*.

i or.
dg
=a=@=@Erq!
(t)-
*E
{bo
=A
=@@:
d?
5' a.1.1

J

* *lf t".'t"t{.-J
', 
+,1,f+fl?!. r','l..t \ '

Jnn*l*rl-m1

tcq* in #'r*
tir* * }t-4tG'* i
{ r** j

g*
*";
sf
-lt

*

!
*

I

o)
1\)
A
@
\,1
5
.\l
o)
P
@
(o

@
I

z
'11

g=it-:,
Eitss;r3 &f o o -*^v-l
# 3 i-",
== o)
'q bo:ff' lYN):' d' (rl6i

Tl
(/)

i
'fr

'.*
': :),
|'.{i
iint

r1

,*,#
*&

rt1irl
1"-- *. \1

,tf*'*, *r
r *. - */ \-'\t"\

";-ff*r 
tr

tr I\ /!t '+\ 
tT*r----^ O , t

;$;,'"*;;Sl;
'. 

1ff.

'.4 *#

i l, \
&,"f J

,l r rAI
xi r\

,t.* I i, ,*^' ll
ln*-;-ll1

{fr \ \
$'$

$,
f
ilil

IJ

l ,*l,'C

gr*
t

'f
r

,F

l,

r$t

,**//

Au.\\*{-t\ ,o.' ,/-c t,t,) (:,s,Trir

p^tr\o.

,

lf.:i, _l

t"t

F $,,jf *d
*r

*

,1

,F

{,.;
t

;Il

t6

r *, *p

f
I

{

"{

o)
N)
A
('lo
-o)
o)
9)
@
1\)
5
1\)
I

@-r.l
N)

,s

,t tli
, SF*.

*;r71 '6.,s'fo,
s

*" F r


