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INTRODUCTION

The Ambler Mining District Access Project is a State of Alaska undertaking with the

objective of identifying, designing, and constructing an access and transportation corridor to the
Ambier mineral belt. Several preliminary road corridors were initially investigated for
development potential and the engineering firm DOWL contracted ABR, Inc.-Environmental
Research & Services (ABR) on behalf of the Alaska Industrial Development and Export
Authority (AIDEA) to characterize fish and aquatic habitat resources along what would be

known as the Brooks East Corrid or in 2012 and, 2013 (Lemke et al 20I3,ABR 2014).

Information collected during these aquatic surveys also provided data required to meet regulatory
obligations defined by the National Environmental Policy Act (lr{EPA) process. ln20l5,DOWL
contracted ABR to assist the Alaska Department of Fish and Game (ADFG) in meeting their
project-related goals in assessing fish assemblages in the South Fork Koyukuk River near

Bettles, Alaska.

During the past surveys, ABR conducted field surveys to sample for the presence of resident

and anadromous fish species in stieams crossed by the proposed corridor (Lemke et al. 2013).

Fish species not previously descriled in the area were reported to.the ADFG for inclusion in.the

"Catalog of, Waters Irnportant for the Spawning, Rearing, or Migration of Anadromous Fishes,,,

knorvn as the Anadromous Waters Catalog (AWC; ADFG 2014). As a result of surveys

conducted by ABR in 2012, a total of 175.5 km of streams were identified for nomination to the
AWC for Pacific salrnon (Lemke et al. 2013). Furthermo re, 272.6 km of stream were identified
as potential Dolly Varden (Salvelinus malma) habitat for inclusion in the ADFG Alaska
Freshwater Fish Inder (AFFI) (Lemke et ai^.2013). During 2013 field surveys, ABR performed

stream and riparian habitat assessrnents at proposed bridge crossings along the corridor (ABR
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2014). During the 1 I days of stream and riparian zone habitat surveys at proposed bridge

crossings on the Brooks East Conidor, ABR described stream conditions at2Shabitattransects

on 14 waterbodies.

In 2014, at the request of AIDEA, DOWL, and ADFG, ABR performed fish surveys in the

South Fork Koyukuk River in areas upstream and downstream of the proposed Brooks East

Corridor crossing. These surveys were undertaken to assist ADFG in completing some of their

own fish survey objectives on the Koyukuk River system which had been postponed during 2013

due to a delay in project funding. The objectives of the 2014 South Fork Koyukuk fish surveys

were to 1) characterize fish assemblages present, 2) document seasonal differences in fish

assemblages" and 3) collect information on age, gender, maturity, and diet from fish present

during sampling surveys.

METITODS

STUDY SITES

Using aerial imagery of the South Fork Koyukuk River, ABR identified potential fish

sample sites within 15 km upstream or downstream of the proposed bridge crossing prior to

surveys. Fishing sites were strategically located near the outflows of small tributaries or

backwater and side-channel habitat. These sites served as a starting point for determination of

samcling locations, but final sample locations were determined in the field based on stream flow,

habitat conditions, and site accessibility.

Buieau of Land ll'lanagement (BLM) permits were obtained to allow access to waters

flowing through BLVI land. Permits for access to waters flowing through the Kanuti National

Wildiife Reiuge weie not obtaineci in time for July surveys (ruling out surveys in these waters),

but v"':re granted fo: September surveys. No sampling occurred in waters flowing through Native

allotments. To ensure that no Native lands were trespassed upon and that no subsistence hunting

activities u'e:e interrLtpted, the field survey team (composed of 4 ABR biologists) was

accompanied in the fie!d by a subsistence advisor, Harding Sam, a seasonal employee of DOWL

with extensive lccal knowledge of the project area.

The survey team camped in Coldfoot during the brief July surveys and lodged in Bettles

during trre Septernber surveys. The survey team accessed the South Fork Koyukuk River daily
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via helicopter from both locations. Specific fish sampling sites were accessed from helicopter
landing zones by a l4-foot inflatable raft powered by a 2O-horsepower outboard engine.

FIELD SURVEYS

After determining the locations for fish sampling each day, a site name was identified that
included the waterbody (South Fork Koyukuk: SF), 2-digitsite code (e.g., 00), and year (14). A
GPS iocation \'vas recorded for the site as well as traps or nets. Ambient water chemistry
(temperature loc], dissolvec oxygen lDo% and DO mgLl,conductivity [ps/cm and mS/cm],
and pl{) Cata were collected using a YSI Professional Plus multimeter (Appendix B).

Fishing efforts took place froin I 0-13 July and 3-10 September 2014. However, fish
surveys in july were ninoered by u;rsafe conditions caused by recent rain and elevated water
levels. Sampling in ,I.-iy fbcused on areas upstream of the proposed bridge crossing whereas

sampling in Septernber occurred tn areas both upstream and downstream of the crossing.

'rish capture and nandiing was permitted under ADFG permit SF20l4-2lg (Appendix A).
ABR useci muli.ple gear types dui:ing fish surveys, including minnow traps (variable mesh up to
0'25 inc:-;), hoop ne.ts (0.25 and I inch mesh with 4.5 inch diameter net openings), variable mesh
gill nets (60 leei long and 3 inch rnesh, 80 feet long and 3 inch mesh, and 100 feet long and

variable r"-resh net l2--{ inch]), and seines (20-100 feet long and 0.25 inch mesh). Hoop nets

baitec 
"r'!th 

betacine t:eated salmon roe or whitefish were typically deployed with the opening
facing do\"\'nstream to capture fish moving upstream, although in slack waters the direction of the
net o:enino varred. Deplcynent cf gill nets occurred only during July fishing efforts, although
heavy rair's and risirg urater conditions led to only 4 net sets. From 5-28 baited (betadine treated
salmon roe) minnou, traos v,ere deoloyed at each site in varying habitat (e.g., pools and near

aquatic vegetation). A !i traps and nets were left to fish overnight and fished between 14 and 24
hours. Seining hauls occurred over distances of -10-50 m in shallow waters. A total of 4-g hauls

occurrec! at 3 locations during surveys. All captured fish were enumerated, identified to species,

measured for length (mm). and returned to the stream alive or kept as voucher specimens or for
tissure analvsis (see Fi:lt Processirg).
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FISH PROCESSING

Captured fish were anesthetized using Aqui-S@ E (50% eugenol) diluted in stream water

according to methods defined by the United States Fish and Wildlife Service (USFWS) Aqui-S

fact sheet (USFWS 2Alq. After fish became lethargic, they were identified to species and

measured for fork length, or total length in the case of Slimy Sculpin (Cottus cognatus) and

Burbot (Lota !ota), to the nearest millimeter (mm). After processing, fish were transferred to a

bucket cf coc!, aerated stream water for recovery and then returned to the stream. Some voucher

specimens were kept and carried to the ABR laboratory in Anchorage, Alaska, for confirmation

of species identifi caticn.

Additional fish f;:crn a railge cilengths were kept for later analysis of tissues. These fish

were KepI ccoi uitiil ar'rival back ai camp where they were measured for length (mm) and

weig;,ei ig). Otoliths {sagittae) were removed, cleaned with tap water, and stored in 96-well

pipefie t:ays. The gerder of the individual fish was determined and sexual maturity was assessed

on a cuta.litative scaie (lmmature, Developing, Mature, Spawning, Spent) (Moulton 2010).

Stomach contents { f present) were removed and kept in labeled vials with denatured alcohol. A
photc u'as taken of each individual fish processed. Due to a "stop work" order issued by the State

of Alaska resr-rlt!ng fron fundrng cuts, analysis of tissues remains incomplete at this time and is

therefore nct reporrted.

RESULTS AI{D i}isCUSSIO\

During the jury sampling event, a severe weather front brought heavy rains and rising waters

to the South Fork Koyukuk River region. Rapid flowing flood stage waters created conditions

unsuitabie ior ieavi;g iishing gear in the water overnight. Dozens of large trees were seen

float'rrg downstream ihrcughcllt tne short sampling period. As a result, fishing effort was

initialed cautiousi'r anci then ultimately canceled after limited sampling over a 4-day period. A
total cf 24 tlsh vn'ere capture,l us:ng 14 hoop net sets, 4 gill net sets, and l9 minnow uap sets

(Tabl: 1). Catch rates \vere !ow', with 0.3-1 .22 fish caught per sampling device during the

samciing neriod (average :0.66 fish per sampling device). A total of 5 species of fish were

captured: Siir:ry Sc',ri::r (n : 7), Arctic Grayling (Thymailis arcticus) (n:7), Chinook Salmon

(Oncorhync^t t ,t7161v:y!scha) (n: 5), Longnose Sucker (Catostomus catostomu$ (n: 3) and
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Burbot (n : 1). The highest catch rate occurred at SF-02-14 using hoop traps and minnow traps
(1.22 fish per sampiing device) (Table 1).

Weather conditions were better during September sampling with clear skies, no precipitation
evenls, ano daill'hign air ternperatures from 10-16 "C. However, due to the large amount of
large w'oody debi'is the"t had been iirtroduced into the river from stream banks during the previous
flooding event. there r','ere stili frequent sightings of floating trees in the river which deterred the
tearn from deploying sill nets. A btal of 42 hoop net sets and 135 minnow trap sets were made
along wrth I ho:ir: oiargling during 7 dai,s of fishing (Table l, Figures 2_5). An additional20
seine hauis 'r'ere maCe at 3 looat!ons over parts of 2 days. Catch rates were higher than in July,
but renaine6l !6v'r vr1lli a.44-5.7 5 fish caught per sampling device during the survey period
(average: l '58 fish cer sampling device). A total of 4 species of fish were captured: chinook
Salmon in: la-l). Slier-v- Sculpin {n:52),Arctic Grayling (n:27),and Burbot (n:26). A
Chum Sahncn (oncc;'h.vnchns keta) (n : l) carcass also was observed near SF-00-14 (Figures I
and -l)' The h:ghest catch rale occttired at SF-30-14 using hoop traps and minnow traps (3.16 fish
per sampllng Cevic-^) lTable I, Figure 4).

'{r':':ic C;ay li,rg pcp.:latlons i,-r the Tanana River are reported to reach 50%o maturity at
leng;;-s a; 2a3-213,r.:; (Ctark lt\92). The 34 Arctic Grayiing caught in this survey ranged in
leng^r r!';;r 52-38j ,1ini (average = 217, median :255) (Figure 6, Appendix A). This suggested
that a s:g,riflcani pe:c*litage of Arctic Grayling captured in this survey were likely mature.

Burbo; in tlie ?anana Ri'u'er reach maturity between 500 and 800 mm length (Evenson 2000).
The 28 ;;rbot caught in this suivey ranged in length from 99 to 450 mm (averag e:221,median
: 240).'--his suggesi-s :;rat :ne rnajt r;ty of Burbot captured in this survey may not have reached
SeXUa i n-tat',1;t:,\,.

Chinook Saimon, Chum Saimon, and Coho Salmon (oncorhynchus kisutch) have been
observeci in rne Souih Fork ,(oyrixuk River according the AWC (ADFG 2014).only juvenile
Chinooli saimon (n : i49) and a single adult chum Salmon carcass were obseryed during July
and Sec';::i:ier 2C 14 survel's. .lin'enile Chinook Salmon were the most common fish captured
during suive\./s a:ld :anged i;i reng:h from 53 to g0 mm (average:66, median:67)(Figure 6,
Apperdix.{)"
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Slimy Sculpin are common in streams throughout Alaska and reach lengths up to l2g mm,
though most are beiow 75 mm (Mecklenburg et al. 2002). Slimy Sculpin were the second most
commoniy captured fish in these surveys. Total lengths for Slimy Sculpin ranged from 3 | to 92

mm (a.rerage: 57, neCian : 59) (Figure 6, Appendix A).

Oniy i waier quaiity measureinent was made during July sampling on the South Fork
Koyurut< Ri'"er (1C JLrli' 20',4) (Figure 7, Appendix B). Temperature (10.6 "C), conductivity
(99.5 us,/cir,), and p;i i7.06) w'ere iower than for the nearby waterbodies sampled by ADFG
during the sane time period fscannell 2014). Water temperatures recorded during September
sampling (r : 8 ineas;rierren:s) on the South Fork Koyukuk River ranged from 3.7 to 5.6 "C
(aveiage : 4.5 'C). Th;se water teilroeratures were closer to those measured by ADFG during the
same tirre oeriod !n n:arby sti:ee,nrs in2014. Dissolved oxygen levels in September (average:
ll2'1 % ar'C 1:4"42:r-qll-) r,,e:e ccnsiderably higher than in July (80.6 o/o and,g.g mg/L) (Figure
7, A$enCix' 3). The :!J of South Fcrk Koyokuk River waters increased from July (7.06) to
September iaverage :7.64)" bltt.,r,,3s still slightly lower on average than for waterbodies

measured by ADFC cl'.;r-ing the same period.

li-te resui;s in ini, repori repr'e s3nt oniy preliminary conclusions about fish presence in the
Sou,i; Fc|i< Ko}uk-uk iliver. D;e ic poor weather conditions in July, we were unable to sample

effectrvel,u" i;r;uly 2C r;. Therefor;. we are hesitant to make conclusions as to seasonal fish
presei:c!' :rd absen:e rr the river" FLtrthermore, due to State of Alaska budget cuts forthe 2015
budg:t r e ar a-nd a sicr, rnrork ciCer frcm the Governor's office in late December 2014, we were
unabie t: coiroieie oi: anai','s!s cf aoe and feeding habits of fish captured in this survey.
Furthemore. \i'1e \4/3r:a reculred to ;:rovide only limited reporting for these surveys. However, we
cautrous!'i conclude tr?t the South Fork Koyokuk River does not appear to support high fish
densrties and that s:ecres Civersit;" is relatively low. Future sampling efforts that include boat-
basec electrofishing e're l!keh' to cescribe additional species (including whitefish species) not
founC during these sur.,,eys.

LITEfu]"TUF.{.E Crl'Ei}

ABR' 2014. Stream habitat surveys of proposed bridge crossings on the Brooks East Corridor.
Repon oy ABR, rnc., Anchorage, AK, for DowL HKM, Anchorage, AK. 203 pp.

ABR, Inc. Fish Surveys



ADFG (Alaska Deparlment of Fish and Game). 2014. Catalog of waters important for the

spawning, rearing or migration of anadromous fishes. Available online at:

fhttp://www.sf.adfg.state.ak.us/SARR/awc/index.cfm/FA/main.overview]. Decemb er 2014.

Clark, J. H., and D. x. Bernarc'. i992. Fecundity of Humpback Whitefish and Least Cisco in the

C;;atanilta Rivei, \lasra. AiasKa Department of Fish and Game, Division of Sport Fish,

iisleries Data Seiies No. 71.

Everison, M. j. 200C. Reproductive traits of Burbot in the Tanana River, Alaska. pages 61-70 iny.L.
Paragar,ian ano D.'r'. wiiris, ccitors. BURBoT: Biology, Ecology, and Management.

'rubi;caiion 1: F isneries Management Section of the American Fisheries Society, Bethesda.

Lemke, J. L, J. M. Coi;scnaik, D. Dissing, R. M. Burgess, and J. c. Seigle .2013. Anadromous

risn s-rveys with.n the Broolis Easi Corridor survey area, Alaska. Report by ABR, Inc.,

Ancnorage, AK, ibr DOVV'L ,-,KM, Anchorage, AK. g6 pp.

Meci<-,enbui:g, C. \['.,'1. A. Ivjecklenburg, and L. K. Thorsteinson.2002. Fishes of Alaska.

Ari';erica,r Fisne;ies Society,, Bethesda, MD. I ,037 pp.

Scannell, H.2014. Kcy'ukuk River drainage sampling, Ambler Road Project, Trip Report, July

i*;4 ano Augiist 28*Septern oer 7,20\4. Report by Alaska Department of Fish and Game,

)ir,isicn oiHaoi;::, Fairoanks. I i pp.

USF'vr'S (-*.s. Fish ar:rj wiidrife Seivice). 20l4.Factsheet: Aeul-S@E & AeuI-S@2gE

(seoatrieianes;,-'et,c) iNAD , ,-'/4. Availabie online at:

lhrtp ",,1'vr,vv"," i w s. gov/il sr.eriesi aadaplAeUIS-E.HTM]

ABR, Inc. Fish Surveys



L
c;
.s
:Ei

t\

A<
na
\

o

ft

I

u
!

G

6

>.a

coo

-=
>\G
EO
-t*
^-

vG
'a v)
9-
-E

:(,
--
A-
s.
o.0 0

f- G o \f, s 6 <> \0 .a t-. - €o rn 69c'l.1nq?!-\9?ct\-
..-oO-!.-af,

,t rr

-2/ a)

i=

| 'Ji

Ic.

-7 :c1

n:-5

:;*c:
<. .:

i"=
.A 

_Q^

ia.lO.Nnci+-

t-

r(.v*a3,KR_l

^rclcr.rl---lo.**l

c.6r^-.i-N$-\ol-9-

loo+oo

t-

v.{o-tl6YnRXKl

-h.. ^Ny.tdN-,$<-i

-Nrt (\"tr.j(\c.t-$+i

O

-/

Y

o.l
$-

tr
q)

a

a

o()

L

(.)

L()

>,

-
rl

O
(.)

a
L-

)_F

a

arE;
q-

o

a()

- |

o

L.

(..l

a:

z

.= c

1, '-

O=l
7!.4U

O

L/:1:

ca

4R



Figure 1 ' ltud.v area sampiing locations for fish lyTeys on the South Fork Koyukuk River nearBetties, Aiaska, July and September 2014. '
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Figure 2. Location fishing_effort at site SF-00-14 on the South Fork Koyukuk River near
Bettles, Aiaska, September 2014.
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Figure 3. Location cf fi.shing effort at sitgs SF-10-14, SF-15-l 4, andsF-2o-14 on the SouthFork Koyukuk River near Bettles, Alaska, September 2014.
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Figure 4. Location cf fishing effort atsite SF-30-14 on the South Fork Koyukuk River near
Bettles. Alaska. September 2014.
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Location of fishine effort at sites SF-45- 14 and SF-50-14 on the South Fork Koyukuk
R.iver near BettleslAlaska, SeptemUei ZOtq.
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