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INTRODUCTION 

REPORT CONTENTS 

This report presents enviuo~~mental  information on sthe propcrsed 

Grant Lake hydroe lec t r i c  p r o j e c t  area (F igu re  1). The University of 

A l a s k a ' s  Arctic Environmental Information and Data Cerntcr (AEIDC) 

conducted s tud ies  of this region under contract  t o  Ebas~zo Services,  

Inc .  Our staff gathered ava i l ab le  publ i shed  and urrp~iblished en-. 

vironmental and archeological/histarJ,ea3. knowledge and supplemented 

t h i s  base of information wi th  spec i f i c  f i e l d  linvesticjatiomzs i n  the 

project. area during the period October 1981 through September 1982. 

Also, knowledgeable state and federal agency representatives and Xocal 

residents were interviewed to obtain addi t ional  information on t h e  

na tura l  resources f t h e  area, pa r t i cu l a r ly  the human use  of re- 

sources, 

Because environmental information on t h e  Grant Lake pro jec t  area 

was ur? .avai lable  i n  c e r t a i n  categor ies ,  w e  focused field study efforts 

to f i n  gaps in knowledge of fish and wi ld l i f e  species ,  archeoloyical 

and h i s t o r i c a l  resources, and terrestrial and aquatic h a b i t a t  fea- 

tures. This  ir~formaticin will u l t i m a t e l y  be requi red  for varict~~s 

constructio~? permits  and Federal  Energy Regulatory Commission liccrls- 

i n g .  l ? i u l d  studies were l i m i t e d  to four- o r  five-ciay seasonal  sanl- 

p l i r l y  trips by a multidisciplinargf f i e l d  p a r t y  in October 1981, March 

1982, i'.lay 1982, and July/Auy~xst 1982, S e v z u a l  one-day trips to the 

p r o j e c t  site provi.ded a d d i t i o n a l  f i s h e r y  and wildlife inforxmtion,  

This report suntmarizes the data gathered from these brief f i e l d  

surveys. ( T ~ I c  r i l s u l  t s of arclleologic(-;il/hist.(.-)ri c i n v e s t i g a t i o n s  

cor-iciuctt~d d u r i n : ~  June 1982 are  inc luc led  as App~r~cli??: A,) Because 

e n y  irlecri;~q mt:iisrzri?rntlnt 5 pretlonail:e?x? t1 y apps;~r i 11 E : n i g L i . s h  iir1.i ts and 

o t h t > r  S C : ~ C : I ~ C : C S  tent1 to USC? metric: r n e t X s U r e n ~ ~ r i t s ,  wc '1~e1:t~ r,icc:cl wi., th e?. 

cunvc:1:sii111 ca11EI.i~t L > ~ s L w ~ I . , ~  ~ ' ~ ) ~ ~ . c ; : i . f ; t f ~ c y  m i 3  a c e u m c y .  ,C;t\lli.stic 

c:c^sr~sicIcrat i r ~ r ~ s  t ~ l r n e c l  o u t  fro hC- f a r  Less clompf'llinq t h a n  tjrcjtrx-ilc%rlts f o r  

~.t>por-t. i n q  ; n c l a s r : ~ - ~ ~ r : ~ ~ ~ ! L ~  ~xcl(:l..l y cxs  t.11tsy riYcre? nz,rdc by ox-icji:lal ,3u"c'tt~,rs 

L 1 l 1 ~ i  rC^f:;C'? g: c";c."Y 5 .  





PROJECT FACILITIES 

The G r m t  Lake hydroelectr ic  p ro jec t  s i t e  (F igu re  2 )  i s  approxi- 

snate1.y 20 miles n o r t h  of Seward, A~asktn. Durirlg t h e  1981 phase o f  

our  study, t h e  p roposed  c o n f i g u r a t i o n  of t h i s  p ro jec t  was to have 

involved c s n s t r u e t ~ o a ~  of a dam a t  t h e  o u t l e t  of G r a n t  Lake ( G r a n t  

Creek) and a small dam across a saddle on t h e  western shclre of the 

lower basin o f  Grant Lake ,  The lake water s u r f a c e  elevat.i.ox~ was t o  

r i s e  and f a l l  a n n u a l l y ,  and lake s h o r e l i n e  and I n l e t  Creek  f l o o d p l a i n  

acreage were going t o  be seasonally i n u n d a t e d .  Cont inuous  streamflow 

i n  Grant Creek was es sen t i a l l y  t~ have c ~ a s e d .  Streamflow from 

adjacent F a l l s  Creek was t o  be diverted t o  the  G r a n t  Lake r e s e r v o i r  by 

s u r f a c e  , o n d u i t ,  and c o n t i n u o u s  f lak;  below t h e  d i v e r s i o n  (1,000 P t  

e l e v a t i o n )  a l s o  w a s  t o  cease. The f i rs t  segment of our f i t i l d  i n v e s -  

t iga t ions ,  focused on t h e  dam, s h o r e l i n e  i n u n d a t i o n ,  s t r eamf low 

reduct ion ,  and o t h e r  site-specific impacts rzlated "c the or ig ina l  

projected c o n f i g u r a t i o n ,  

After the i n i t i a l  engineering arrd geologic data were e v a l u a t e d  in 

more d e t r i i l ,  Ebasco r ev i sed  the c o l ? f i g ~ a r a t i a n  of the o v e r a l l  pro  j ect 

f a c i l i t i e s  2nd recom7ended a n  alternative scheme .in e a r l y  1982 (Ebasco 

Serv ices ,  I n c .  1982) . W e  i.miediate2.y shifted t h e  emphasis of the re-- 

rnainder of the field i n v e s t i g ~ ~ t i o n s  ta assess the new p r o j e c t  fed- 

tdres .  A s  now c o n c e i v e d ,  t h e  p r o j e c t  would t a p  G r a n t  Tdke w d t e r  v i a  ': 

iu.ilr-level power t u n n e l  and shor t  l e n g t h  of s t e e l  penstoc1.c. t o  supply a 

6-meqawatt powerhouse on Upper Trail Lakz. 3 180-foot t a i l r a c e  would 

be excavated E ~ a m  t h e  powcsrhouse to Upper T r a i l .  Lake, No dams on 

Cj.-ant L,akc wo~i ld  be reqtiiu:.d, and Lake I i?vol  would f l u c t u a t e  from 

present Level. (clcv,itioxl 690 tt) d o w n  to elr :vct t ion 660 Ecet, Stream- 

f l o w s  ir; Gr,~l l . t ;  (7 r~ ick  would t.ssc7n t i c i  h k . y ~ c : t t ~ + : ; ~ ~  : ~ x c e p " r c i  b r i e f  

p ~ r ?  cscls of s p i l l ,  Fa 11s iluclck ~ 1 . s ~  w r > ~ i i t A  bt? c l iver tc~r i ,  and strcamflow 

111 t f rc  l o w t l r -  bci!iin wiit l ! : i  ~ i ~ d ~ i ~ .  ' ' i t  I : I  c19, t h~ 

r lc i t -e .ows LC twtl(311 I kt: 11ppi3~ ,tnci 1owc.r h,~:iirls c ? i  G ~ - - ; \ ! l t  Z,;lkr? j k ' i i ~ u ~ c  3 j 

W O L I I  i 4  be b l , r : ;  t cd ,znc3 c!~-tltlytlcl t o  tli ~~ i . c l t .11  of: , t pp~ox  i n l c i  tcly :" fi~'clc:. ,nr~d 

1 - ( 1  ~t .t. z~ke  i ; > c o t t . ~ r - I  t f t?va t i I'V ~;i ;~~~l>r" i? : i in~~  t - t l l y  655 t c t ~ t .  

I x i  ; i ( j r3 i i1orz > I _ \ l c \ s t '  t l c~vt? l~: [~~T!~l l t l  t t . ? ; f . t 11~ . t \~ ,  i f .  7 t l l i  1 L\S c r f  

r * c \  i l l  ,i~*,:t. ss t rorn ~ l i \ ~ i v J r y  St .~ . i~l  ~ ' d  l i  i cj iawi i ;~  I.IC>I.A l d k t r v  t tco t t i t ,  



F i g u r e  2. G r a n z t ;  l ake  f ? y d ~ - c i e 4 e c t r i c  p r o j e c t  f a c i l i t i e s .  



' F i gu re  3 .  Grao t Lake showing cr,--str l c t i o n  between 
the  lrppeir and  Xnwer h a s i n s .  



pcwerhouse site on Uppc  T r a i l  i,al;e and t o  ti'e i r i t ak i '  works on rhe 

lower basin of Grant L a k e .  qoa2 access  would not cross  Vagt Creek b u t  

i r~s tead  ~. rould  inclilde a 350-fo~t bridge across the na r r cvs  between 

Upper and L- --r Trail. l akes .  A 69-kv t r a ~ s m i s s i o n  l : ine would extend 

fron t h e  po;verhouse t o  the  City of Seward's F a l l s  Crc?ek metering 

point. 

SCOPE OF AEIDC SERVICES 

Our con t rac tua l  mandate w a s  t o  ga the r  r e l e v a n t  data through 

l i r c r a t u r e  review, i r t e rv iew.  and i irnit2d f i e i d  study anG t o  produce a 

sumary  repor t  t h a t  inventcries availabl~ knowledge and presents  da ta  

gathered from field investigations i n  t he  following categories--water 

;.-e ar:d q u a l i t y ;  aquatic b l o t z ;  t e r r e s t r i a l  biota; vegetaticn; and 

a rc i~eo log ica l  ?ilid h i s t o r i c a l  resources. Accordinoly this report 

prcwJides a simmary of e n ~ i r ~ ~ n m e n t a l  knociledce of tlre proposed project 

area base2 principall;- .  on information fron l i t e r a t u r e  sources and 

in t .e rv iews.  FLcld i r : v e s t i q a t i ~ r ~ s  were b r i e f  and  co r l f i ned  to the 

zcllectlon of seasonal baseline da ta .  

17 Ihe prc.i>ol;i_:d Gr?nt Lake h~droclectric project7 would i~ermanently 

c?_lter t h e  environrrientad. fezcures  of tnis region w i t h  c ~ n s t r i ~ c t i o n  of 

Y.c;~~s, t ) ~ ; l f , n s n i ~ s i ~ n  lincs, tunnel, pcwerhouse , pens+:ock, t-.ailrace, and 

p i p i i l i n e s ;  uy altered strcamflows and wate r  quality; and by distu~- 

L a n c e  f viiLdl.ift.s, 3 t i n ; m i z i ~ ~ q  3i.d niti~ating psrec3j-ctaalc zdve;.s~zt 

t.rLvj-vc,nlne~;tal effi;c:t.; woulci be L-r- _ixired. Nr) er~vil-o:~ment;tl assessmpr,t 

oL pc2t:ential. impacts of t h e  prolcac'i WL?S ?~i.i~le by fyb:rl?U 5s t h a t  ~ e ~ 2 ~ ~ l l -  

S ;  k f ~ l i i , y  SC? l ongs  so1.c; tt,, Ebasco. T i  t i  a i l .  graphics :,re- 



AQUATIC BIOTA 

bJATER USE AND QUALITY 

Limnolsgicab and f i s h e r i e s  resource inver:tories have been com- 

p i l e d  for s e v e r a l  lakes and streams i n  sou thcen t ra l  Alaska, princi- 

pally by the Alaska Department sf Fish & Game (ACF&G)  , t he  U , S .  

Gezalcgical Suzvey (USGS), and the U , S ,  Forest Service (US.FSj .  To 

augment the informatian a v a i l a b l e  for t he  project area,  w e  e s t ab? i shed  

a water qualit:- monitoring program for Grant  Lake, Grant Creek, Vagt 

Creek;, and E'al .1~ Creek. Water q u r ; l i t y  sapr~ples were taken f r o m  one of 

t h e  deepest  sections of Grzlnt Lake's upper and 10wer b;~s ins ,  A 

sampling s t a t i o n  was es tab l i shed  i n  each iakti bas in  on our f i r - s t  f i e l d  

t r i p  and permanent shoreline landmarks were used to f a c i l i t a t e  

r f 2 t u r n i n g  to these s t a t i o n s  a n  all s z b s ~ q u e n t  field trips, h e r t i c a l  

rneasuremer~ts were made f o r  temperature,  d isso lved  oxygen, and $dater 

c l a r i t y  (Secchi) . Cenyositc w a t e r  samples were col lectc2 from Grar i - t :  

L a k e  (each bas in )  , Grant Creek, Falls Csr?ck, and V a q t  Creek f o r  

c o n d u c t i v i t y ,  s t?iccted i o ~ s ,  n i t r a t e ,  o r t h o p h o s p h a t c  , alk3linity, 

h a r d ~ l e s s ,  tot-al  d i s so l ? r ed  solic'is, susge;?i2cc? solids, t ~ ~ r b i d i t y ,  p!i, and 

c o l ; f o r ~ ,  b~c"ccl-;c?. Tu r :b id i t y  and ~2:;:7e:162d solids  ere a l s o  ~leasureci  

t 50 m depth in h o t ?  iiz-;311t Lak? b z ~ i ~ i ~  i:~ J u n e  arrd A~ic~ust 1982. 

Fhytoplar ;k tur7  sarnplt~s t.rtyx-e takt2l-i ant? shippcjc'i to E ~ S S C O  fa;_" ,~n:i ly s i s .  

D u r i n g  w i s ~ t e e i ,  ol,t:nirlgs i n  t l ~ i i  i ce  were rn;~dc w i t h .  a hznd  opcratcd i c e  

amtjt2r t-o facilitr.;it.c use  c;f: p l a n k t c n  ne t s ,  water sarnpli.:~g bot?:ic!s, ard 

w n t t 2 z -  ei1i . i3 . i t \ -  inr;tr:r:nent, ptaobt\s. i s  4 ,  5 I a n  6 sll\?t~ t h e  

1-oc,~!. ion c~ f sitrr:]-il i ~ i l ;  s ta t lc j r i s ,  
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Figure 4. Aquatic biota sanlpiir~g t ~ h n i q u e s  and s8nipling locations, Grant Lake, 1981-1982. 
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Figure 5. Siudy areas 2nd aquatic biota sampl ing techniques, Grant Creek, 1981-1982. 
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Figure 6. Study areas md aq~rlit ic biota sampling techniques, Falls Creek, 195 1 - 1982. 
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Alaska, I n c .  provided sterile cont:ai.ners f o r  col lec t  i n y  zolifol-rn 

samp1.e~. The sarne firm analyzed the water samples for total dissolved 

solids, suspended solids, select ions ,  and chemical nu t r i en t s*  Amtest  

Laboratories, Seattle, Washington, supplied spec ia l  containers and 

t e s t e d  additional. w a t e r  samples fo r  heavy metals c o n t e n t .  

LNVEXTEBMTES 

Prior t o  t h i s  study, v e r y  l i t t l e  background information exis ted 

on the aquatic invertebrates i n  p ro jec t  area waters. W e  gathered 

s i t e - spec i f i c  s e a s o n a l  da ta  concerning macroinvertebrate and zooplank- 

ton distribution and relative abundance, 

Zooplankton were collected i n  each lake basin by making d u p l i c a t e  

v e r t i c a l  tows from a 50-m depth t o  the surface using a N o .  1C Nitex 

ne t  ZiO crn in diameter and I rn l o n g ,  Straining c l o t h  for t.hc N o .  iO 

Kites net  had an aperture of 153 microns and 45  percent open area. We 

preserved plankton i n  70 percent alcohol and, i n  our Anchorage labora- 

tory, idei i t i f ied  and c o u n t e d  them on a Sedgewick Rafter c o u n t  j cell. 

we used a 6- in  (152 ern) Ekman d v e d g e  t o  collect lake bottom fauna and 

a 12-in (30 cm) SuvSer  sampler to col.lect strean: b e n t h o s ,  Lake and 

stream b o t t o r ~  samples were washed i n  a screen bucket havir:g 30 meshes 

PC z i nch .  Organisms were pri\sr.l:ved in 70 I cent alcchol, identif it?d 

to t h e  lowest poss ib le  taxon, and  enumerateti accord ing  to are2 or. 

volume of hab i t a t  oriqinally sampled. Figures 4, 5 ,  and 6 s h o ~  

sampl  irlq schedules and si t e  l oc;it ions ,  



areas and floated under a buoy i n  pe l ag i c  areas; and ~ ~ l . s t i a l  ~bsex-\~a-- 

t i o n .  Figure 4 sur~~arizes sampling locati.ons, parameters,  iir12 methods 

in Grant Lake and Figures 5 and 6 provide t h i s  information f o r  G r a m  

and Falls Creek. We divided Grarit Creek and Falls Creek into discrete 

study areas to fzc i . l i t a t e  the analysis of fish di:stribution and 

h a b i t a t  characteristics. we used the following methods t o  investigate 

these rearing &lid spawning h a b i t a t s :  minnow traps b a i t e d  with salrncn 

roe set overnight: a backpack electroshocker;  a n g l i n g ;  visual observa- 

tion* A block and removal methodology (Zippin 1958) was used t o  

a t tempt  a quar ; t i . ta t ive  a s s e s s m e n t  of the fish populations in Grant 

Creek (see results in Appendix A). This methodology was not used in 

Falls Creek due to hi-qh water conditions and the low nunkers  of fish 

observed using other methods. 

TERRESTRIAL BIOTA 

BOTANICAL RESOURCES 

Phytoplankton and p e r i p h y t o n  samples were taken during each field 

trxp, preserved, au?d shipped to Ebt=isco f o r  analysis, We collectsd 

phytoplailkton i n  Grant Lakc in a 1.2-liter Kemerer  bottle at several 

sl-1rf;:ce locations in each bzsir l  and one w a r  bar-tom (511 m) i ! ~  each 

b a s i n .  Each sarnpl-c was therr added to a 12-liter carboy and two 

l-li t c r  a l j - c j u o t s  were withdrawn from t h i s  composi"l ssc?mpl_e, Surf , . i~-o 

samples from Grc l r , t :  Crecili;,  F a l l s  C r e e k ,  arid Vagt  C r e e k  w e r e  prcse~-t~ec'i 

in 70 p c r c c t  alc:oho2, concentrated to ;~ppros.~.xn~it.cly 1 1 and 

rcd:c?ineCi fc)r- t > ~ : u . l y ~  is by E h c 3 s c o  s t c ~ f l ' .  P ~ r i  p h y t c ~ n  sallip_lc?s fj-0111 G r a i l  t 

Creek, I-'ails CI-cek ,  Lincl Vayt b'uc-~ek ~ Y ' C ~ L - C  c ~ k ~ t - ~ l i n e d  111' scrilbbing s i r t l n n ?  

h o t  t-om surf nccs i 1 riqs ,+ ~ i ~ h b l ~ f s ,  etc. ) and t ' f le~~ pre:;crving t l l e n r  i r z  

713 pcuc.c!it (tlcohol I ~ j r  nr?a 1 ys i i; h y  E:basco, 
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The descriptions of t h e  mapping u n i t s  r e f l e c t  t h e  variations within 

each tyi-2 .  

Dur ing  July 1982 w e  f i e l d  checlced the preliminary vegetat ion map 

prepared in 1981, We visited representative areas of each delineated 

type as well as questionable areas, previously disturbed areas, and 

sites to be directly impac:ted by project development, We d i d  not s e ~ k  

quantitative data on plant distribution, composition, or abundance but 

instead made qualitative assessment of the  relative abundance of 

dominant plants in areas to be directly affected by the proposed 

project. Areas slated for modification by project strcctures were 

measured and compared to the total avai lable  acres of each vegetation 

type, The vegetation w a s  described in terms of dominant. over- and 

understory placts. Botanical names follow Hulten (1968) , arid are 

presented in Appendix C, 

WILDLIFE RESOURCES 

Friolr  t o  t h e  i ~ i - t i a t i o n  of t h e  field study proqr-am we reviewed 

the literature and interviewed knowledgeable residents acd agency 

personr~el to identip; likely cnrn~onents of the project area's fauna. 

Once this w;ls avcorr!plished, we compiled l i f e  histories for ezch of the 

major species and species groups thought to ~cside in the study area. 

The purpose of this review w,-ls twofold: (1) to iden t i fy  t h e  chief 

natural limiting factors governing population size of each species and 

species group in A l a s k a  and (2) to ic'.entify those aspects  of indivi -  

dual L i f t ?  histories which r e l a t e  t o  the timing of key bioloqical.  

events  (e-g* dm.! s i t e  selectionl 'the rut partux-ition etc, ) which 

r;;dy be s~lhjectr  to t h e  irlfl~enccs of hu~nan  a c t i v i t y .  
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s i t e ,  pens t t ic ]< ,  etc. ) . ~ o o t  surveys were a l s o  con(riucted t h r o u g h  

adjacent  arcas t o  compare habitats a t  project sites t o  o t h e r  h a b i t a t s  

in the s t u d y  area and to migx-at ion routes. 

Data r e c o r d e d  d u r i n g  foot surveys i n c l u d e d  the sightings of 

i n d i v i d u a l  a n i n a l s  and/or s i g n  i r ~ d i c a t i v e  of t h e i r  presence (tracks, 

scat, browse l i n e s ,  etc.) , t h e  t y p e  of vegetat ion com.nunity t h e  

s i g h t i n g  occurred i n ,  and a n  appra i sa l  of t h e  h a b i t a t  q u a l i t y  f o r  e a c h  

spec ies  a t  each o b s e r v a t i o n  s i t e .  H a b i t a t  q u a l i t y  was subjectively 

e v a l u a t e d  i n  t h e  f i e l d  on thc  b a s i s  of an i n t e v p r e t a t i o r l  of the amount 

and q u a l i t y  of forage i t e m s  available at each s i t e  along w i t h  i n d i -  

ca-t.ions of p a s t  u s e  of t h e  a v a i l a b l e  food resource. Replicate  sys- 

tematic  a e r i a l  surveys were conducted s e a s o n z l l y  to aaugm~nt in5ouma- 

t i o n  g l e a n e d  from the  ground on the s e a s o n a l  d i s t v i b u t i o n  and r e l a t i v e  

abundance of each o f  t h e  species  and species  groups targeted f o r  t h e  

s t-udy.  Dam recorded i r ~ c l u d e d  sy?ecies  t y p e ,  ncmbers, sex and zge 

corr tposi t i -sr~,  location, tine of day, an e s t i m a t e  of viewing c o n d i t i o n s ,  

and s i g n  ( t r z c k s  i n  snow, escavzt ions b y  bears, e t c . )  i n d i c a t i v e  of a n  

a n i m a l ' s  presence, 

O u r  staff synthesized t h e  r e s u l t s  o f  t h e  l i t e r a t u x - ~ 3  arid fiei .2 

surveys i n t o  oa description or" use of the p r o j e c t  a r e a  by v a r i o c s  

species .  1Je t h e n  drew corvelatior~s b2tt.teen v c y e t a t i o r l  conGiun i t i e s  and 

t h e  obsprved use hy animalc, p r o v i d i n g  a n  index of h a b i t a t  u s e  by 

s ~ ~ ( ? G ~ - c s  by scnr;on,  ?<ex& w c  i d c n t i f i e t l  these naturc3,l  factor^ d ~ ~ ~ l ~ ~ e ~  

CJ~JJ!,~C of l i m i - t l n g  givCri 13013uidticlls i n  t l i2  study arl;i. s u b j e c t i L ~ e  

zp1praisa.l o f  habi  t a t :  c p i ~ t l i  ty was a l s c  made. 



I*JATER USE AND QUALITY - -!.- 

GENERAL DE:SCRIPTSON OF THE LOCALE AND EXISTING WATER, USES 

The e a s t e r n  Kenai Peninsula i s  in a miiritiine cl imaStic  r e g i o n ,  

w h i c h  i n  A l a s k a  means cool summers, mild w i n t e r s ,  high p r e c i p i t a t i o n ,  

arid frequent storms with h i g h   win^;. Precipitation i s  l e a s 2  i n  t h e  

spring and areatest d u r i n g  the l a t e  sumnler and ear ly  autumn. knnua l  

r a i n f a l l  exceeds 40 inclies i.n the eastern mountainous parts of t h e  

study a rea ,  

G r a n t  Lake is located in the Chugach Nountg2ins o f  the Kenai  

P e n i n s u l a  approximately 27 m i l e s  northeast. of Seward a t  an elevation 

of 700 ft. I t s  d r z i n a g e  area i s  43.5 square miles .  An i s l a n d  and 

narrows a t  a right angle sepzratc t h e  lake i n t o  two bas ins  with a 

total surface area of 2.5 square miles, The l ower  basin i s  i. 5 m i l < ? s  

long anc? 0 .5  miles  wide and i s  flanked by steep rno r~n ta ins  on  the  east 

a n d  a low d i v i de  to the w e s t .  The upper a d s i n  is 3.5 miles l o n g  and 

0.5 miles wide and is confined b e t w e e n  steep slopes with a flat-Sot- 

torned valley c o n t a i n i n g  a major unnamed tributary, h e r e i n  called Inlet 

Creek, a t  i t s  upper end. Several o t l x r  small g lac i a l  streams feed 

into Grant Lake, cacs ing  seasonally moderate to heavy turbidity of t h c  

lzkc waters ,  

Access to the project area is by the Anchoraye-Seward highway and 

the Alaska Rai l road ,  bo th  of which 1-ie parsllcl to T r a i i  Lake, 

crossing t h e  lower sections of Falls and Ptarrni-gzn c r e e k s  and running 

w i t l i i l i  0.25 mile of the mouth of Grant Creek .  The few resicients of 

t h e  pr-ojoct  r e  i i y  live along the ? k  Conmcrcial de- 

velopmrwt wi thiir Lhr j)l-o:ject arcs has been i m i t e d  to a hunter's c3i.i 12 

on u y ~ p e r  G r d n t  Lakc? ,  a recr-(.,ition c & i n  at t h e  mout 1-1 of G r a n t  Creek, 

~ r i d  ~i i e w  m i n i x ,  now l al-gtaly inactive . O ~ i e  cLibin and r~ppurter~,~ilt n~irie 

I t i h u i l  i i i n q ?  r 1 o c ~  t r d  I i t ?  ric3r tii s i  dc of . t;2.2!12. IiLxkt: * 

(:lil~reiitL~ 1 i S f ' Y  Vt'S ;iS 3 5t Ji.ll L l i i J  tllTCtl f 0 1 .  S ~ > < - V T : ~  S?I?Pil 

hunting i i i  t l ~ c  v,~! 1 t!y ,il;r;vc tipper (;rant :.;II~\ i i , i s l r l  ,-ii?d i r l  the mfiun- 

~ - ~ . i i . n c ~ u s  C I ~ C : ; ~  b ; ~ r ~ * r - ~ ~ ~ ! ~ c ! i - n c :  t i l t - 1  l t l k e -  F ~ c ; ~ ~ ~ ~ ~ - ~ ~ ~ I I L ~ : ;  ~ . ~ t : i l i : ; ~ >  kL-,;!! kac~:;ili:;t 

t~zci  : . ~ . ~ L ~ ~ Z - ~ I I ~  Li.~:t?~-~s ( i r ~ c l ~ i c i i ~ : ~ ;  pt\i-xrtalit31!? c r n t t L ~ n  (311 t -h t>  : x k ~ c ) r c s  L ) C  I I I \ ~ ; C - I -  

{ ; P " ~ I I I ~ :  IJL~I<:f . : )  t ~ ~ ' r ~  ~ i ~ ~ t l  il$i : i t ~ s ~ : ~ c > ~ i ~ i l  c t ~ i ~ I l I : ;  a I i  i k t > ~ : ~  Li.,tci > ~ I ~ C - G I I > < ) ~  L t11-:; c i  1 :-;L> 

q i - i  i T i  < l L q c " s l : ; : i  ! 0 ( t l  , l i l t  I " < i k @ \  ! rr11\1 L i l ~ \  'i'l*d 11 l L % I w Y ;  f P 1  1 $ 1  w l l  1 - - i x . t c > L i  t 1:,1 1 : a 



st2vl?ral- canoes axe  stored at: t:he trailhead on Grar1 t .  Lake 

remziris of severdl :-aIfiping sites. The mine on the lower hasin of 

Grant L a k e  is accessed by a C a t  t r a i l  e x t e n d i n g  from the e a s t  shore of 

Upper Trail Lake to the miner's cabin area. ~ccording to Moose Pass 

residents, a I n ~ e  individual spends the spring through f a l l  seasor,s 

tending a hard rock gold mine i n  t h e  mounta in  f l a n k  above G r a n t  ~ake. 

Fx-esurned l i m i t e d  c3onesti.c use is made of t h e  lake by this i.ndivi.duai 

f a r  wash water and f o r  recreation. 

USGS gaged Grant Creek for 11 years, from 1947 tc 1959, at a 

l o c a t i o n  0 . 3  m i l e s  upsrream from i t s  n?outh. T h i ~  is the primzry 
C 

source of hydrologic data for the G r a n t  Lake basin. The mean annual 

fl.aw during t h i s  period was 198 o f s .  Pl,lir,irnum discharge occurred 

d u r i n g  Narch and peak discharge during J u l y ,  F i c~u re  7 sun7aarizes  flow 

data. 

Originating from Grant Lake, Grant Creek E i c w s  appldximately 

1.1 miles southwesterly, emptying into the Trail River between Ugper 

ant? L c w e r  Trail l a k e s ,  Very fine glacial flour (a colloidal sus- 

pessior: 3f v e r y  f i ne  i . ~ : o ~ g a n i c  particles) remains i n  suspension 

throughout i t s  course. G r a n t  Creek has a stream gradient of 207 ft 

per mile, 

Streamflow I -  the watershed of the s t u d y  area is most ly  of 

y9.acizl1 o x i q i - r ~ ,  Flow i.11 these strearns is hiyh ,.id reflects t& 

greatzer prr?c!.pitcitio!i in the mountai l is .  Glacial. streams t y p i c a l l y  

d i s p l a y  ;t peri-od of iiiijh flow iluring thc suliiinar mont!?s and a p o r i c d  at' 

law El-ow c lu r inq  tlir wiriter nnonths, 

The q u ; ? ? ~ t y  uf surf;lcc w s t i : r  i i l  ihe K e n a i  River w d ~ ~ r : ; ! , ~ ~ d  is cj~?:-- 

1 0 A l - t e s i . i r i  wLiter Inay ( :o~: t , i in  ob j ecti.on,jb] t$ iluL~~~titii?s of 

ir.011 or ch lc? r i i !~?  r~cci~: tlac coast. C?lilCf1r in ql;lci;ll strcnms ec?ntL? i l l s  

l o w  i :o~iceiitr; l t : i i~ns i ~ ~ s : ; o i v e d  :;ol.i cis b u t  ~:oi i t . i i j is c-jl,i<:i.,il flour ~ ~ ~ c i  

i s, t -h rz rc . f r ) rc ,  t :urbj 11 n;ost o f  J ~ C C I I . - .  

1 I L t 7 i L t  j 1 1  : i ] C  ivpl 1 1 , j L ;  ~ ~ c l ~ , l ~  

rc~xjrt.c:d t : ~  i--;il!cjc ~ X L I ~  n w r  O LO 1"7"(1. r F ~ ~ t c i L  I ~ L :  C:c>kri7r f a r  t : l ~ ~ >  ~ ~ ? l : ; l l  

* 
J -  t I ?  I - .  c t i  ml~l-!u',,vi.iii!,~.~-, clI ld  Lc;(: k3rc-iLijcLllT cc21, 

O C C U K '  ~1.'; C i c - l _ i Y  1-y Ĉ1S I . ' t ' ! i l . ~ r ~ r ~ ,  111 : ; i t l 3 ( ?  ytxcirs f ? ~  - * fL \x  t!cl t: s rli  i t 

j":-cxf :<t; c ~ \ ~ ( > r -  T . i ~ t ; , ~  1 ,txidu; , 1 i , < t i  i t  , I , , i l i ( j  i i  - jciLjt211 

t r ( A r : t L r ~ i  1 1 ) .  f l - f  ~ & : ( j  J 11 ? ! I \ ~ ; < ! ~ I ~ J P ~  , ~ r , , l  f I ~ , i w  L Z ~  I < i t  ;thi-,l-i 1 t , r  , t , i i -  1 bv ;$qLi:, 



F i g u r e  7 .  >lean monthly streamflow in cfs 
f o r  Grant Creek ,  1947-58. 

October 

November 

December 

Jantlar y 

F e b r u a r y  

$!arch 

A p r i l  

>fay 

June 

J l l  I y 

r-\ugus t 



ThU pxil~1~7:- J C C ~ S S  t c i  bx3r i t  ~ r - e k  is by baat across :.iwer ' i r - ~ i i  

ids t l p  2nd the crec:k reccl \ : rs  mod,,rate recreational u s e ,  p r i i ~ c i p a l l y  

f i - s h i n g ,  near the coriflucncc i .~ith th? Trail Lakcs  syst.ern. Moose Fass 
- 

cind other area reside;>t,s hike the lowel- 0.5 to C ,  i!j ;nile o f  G r a n t  

,,,b t r o u t ,  or Arctic  g r a y l i l i g  C ' Z C ~ S ~  to fish £01 Dolly 'U 'cq~Gen,  r ; x i ~ * i - , q  

~ h r - o u g l ; o ~ ~ r  t i le  spr ing  and sumyc?r months. The zrezk is closed to a11 

sci!.mi?rx i L  (by ADFsG r c g u l ~ t i . c ~ n j  . This trail s well u s e d  and 

y:ir;..!ieis t h e  souti-! side of G r z n t  Creek from the ;noui-11 to t h e  c&nyon.  

Frt..-urnably t : : n  owner of a cabin near the mouth of the creek obta ins  

T*~at::2r from Gra::t Creek  for vz r2 .m~  domestic: uses d u r i n g  a l l  t i m e s  of 

t h e  y C a Y .  

Vagt Creek drains vagt  Lake, which is a natux~i lake on a beccn 

~01.y-er Z,akc d:: ;ill ~l.e~:atcirir: o f  z5cct 575 Zt, L3agt C m e k  is 

a1:o-t 2- ,SO(? ip l e n c j ~ h ,  CJ ft wid?, and has an svex-al l  cp-adieni; of 

a!>out 5 percen;. P , i ~ c ~ ~ s  to ilzgt Creek  and ' J i i c~  Lake i s  h~r a trail 

arouncl .the r I r a i l  Lake oriyiaatkng from r-iear the high7,c.a~ 

b r i d ~ r .  r:ver Trail River .  i;CT'i;C rehabilitated V a y t  Lake in 1974 to 
- .  

: unrjss i r?hi . :  i ~ s h  ar,d 2lo.i.: manage it ?.s J p i c  T C C ~ . T ~ ~ ~ ~ C : : I  

fii.he;-:~, occzs i  i : n n l l y  resti;r.lci~ii; it with r i b  trout. I?i.kers 

fuc.:yu;c~~: ly :r;lvcl. t h i s  trail i i c r i - ? y  sumi:e,- tu aoczss V;:r't i,ake 231 

7 * ; rt~~r-ei?tZgr1;1I r p E  ?~,~?rdiinec_l C T ~  ( j . x~ps i t~ : s  i s  a5C)il:1d;7~1.t. 

nrt,u;-id the i ~ k : )  ptlrimei:cr, A r o t h i r r  r 3  : c i ra l l e l s  Yagt Creel.;: tr,) 

f ,:;WQT 'Fra j 1 iiaki: , I I - , ~  ;;I:- - i p-v2ars ??c 1.3 useci ,  Spurt: 3'islljng is zr;>n~r Ill V c ~ c j  :' 

Srtlt::r: C ~ L I C  LC: L LS .c;n?all si zt5 ii!irj t9-1~ pLL?ct?1~t?t:t of  Y C ~ C - ~ ;  fil i~C7; ~j;~bii\ns 

c :  t. t '!ixc_li ~ , s k t >  i :\\ti et f ' i 7 i j l l i l ~ ~ i 3  p ~ i m ; t r  i1.y t c i  proh~ l2 i . t  or_:i:mli;l-at i o n  

~ 1 f '  ";to<:! i!ii L ,:1.1!bc>:\ t>:;;'?t, 

1" !i ', :; ;';-i ca:; d rc i  j i7,ci thr: p l  c ; r :  1 i I ; lo1.1~ ctrr'ct b t  ~ S ' J L S L : ~ ~  t??jl G : - a l l t  1,;~l.r~: 
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c $ y i i l  . i c i i :c '  ( ' 1  1 3  . I  ( : l : , l K L t  i ; l i  1 t !> . i t  j. S I I I ~ ~ I ~ ~ ~ ~ .  C T l  I 
l - i < x ? * f 2  C i l  P lit> l ' ik( l5 ,  (11- 
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s . 'g ls ider~~~s  a re  prescq~t  n e a r  F a l . l s  C r?ck ,  but: dctual U S P  I ? I C  Falls C r e e k  

;3rt22 is tjel.iLzr;i.21y Liuf;itt;d i.o snotv'ntol>ilc a ~ d  harschac-k ri.d.il?q, bIoder-- 

a-te1-y t u r b i d  wawc from runoff and from twci placer m i r ; i e s  probably 

precludes consumpti~~e use of creek watars. 

AL-&*SKA WATER QUALITY STA!JDARDS 

State water q u a l i e y  s t m d a r d s ,  whicl-i puovi.de f o r  t h e  protectlo;? 

of identified uses o f  Alaska's waters, are  under the auspi-ces of t h e  

Alaska  Dep,.;wtnent o f  Environments?. Conservat ion ehrol-~gh Alaska 

S~atutcs T i t l e  46, Chapter 3 -  A l l  water boities in t h e  project area 

are  classiflec? by the State of Alaska as Class C, "Water tised f o r  

growth ansd propag,itiorz of fish, shellfish, other aquatic l i f e ,  znd 

wildlife including waterfowl and furbearess."  

Water quality cuiteuia, when u s ~ d  in o o ~ 3 ~ i n a t i o n  w i t h  the water  

use d e s i g n a t i o i ~ ,  cor:stitute the itrater quality standard f o r  s, paw- 

titular water b o ~ ? y ,  Na-ker quality standards regulete man-ziade 

al_ti?ratiorrs to t h e  c ~ z t c r s  of the s t a t e ,  F i q u r e  8 presents w a t ~ r  

quality cwi t c r i s  appl i  cable to each protecte6 water,  



Sitonl.1 t:oc r z c i i ~ c e  t!re t i t i p t ! ~  of t h r :  
car:i\tansa?.im poir:r f a r  ?f?ati~sv~'it!?c 
ti,. a ; t i % ; ~ t v  Lrt  nor^: than ii l :  !?om 
t ! l z  :;i;as+r?a L1.r t .st . ihi  isht.ii norm.  

S i l v e r  Xot t o  i i scaed e r i t c r i a  In E:3.'1, !$7b  
1 

Nst t o  i.?.rctsi.d c r i c e r i a  i n  F?\, 1376 
Nor to est:r7ed criteria in K'.i-,i,, 13Zo  

Xluainun 
A r s e n i c  

Nu r .i?ronx~t~:?-l,ic ion 
XO rt!-:~:~ncnii 3r i a n  

N 3 t  t i )  t%cr?t?ii ~ r ~ i ~ ~ i ; i  iil i:i3.\, I t ' ; ?  
>:or LL) :.\,ce~.i! crlttri.2 l n  Z'ii.?, 1376 

S o t  td r:icc*:..il crir ; . r l ; i  1:; :-:T.\, 1 J 7 n  
>;oc CG e : f ~ t : ~ d  c:-iLt:rL'l l":7 

?;3i fo e:i.<:eeCi i l r i t v r i a  i n  I<:?&, i ? ? n  
:<st. to i.scL~t?J r:-i,ri>ri; i:: !:I:;\, 1976 

>{ot q a ~ ~ ~ a ~ ~ ~ !  , r i t k b c i , i  i n  )',ll:\, ~ Q : F Y  

Not t;) ~ i 2 i ' c :  ~rit~.ri,i i:: EP:l, 197:: 
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;i limltid l lmnol: ,qi---al  survey i ~ y  UI-WS (131511 W;~S co:idccted in 

19bO at pt.arnigan 2nd G r a n t  izkos. A temperature p r o f i l e  ~ 9 t a i ~ e d  

j u l y  1960 avPt;lr-migaL-l Lake showed a smooth d e c l i n e  in "cc.mperaturi2 

fl:am 5 8 " ~  the> surface t(1 40°E' ~t 230 ft w i t h  no thermocline. 

F i g u r e  12 provides tke water chemis t ry  data cbtained :or ptarmigan 

Lake on the same date .  Temperature profiles xere obtained f o r  both 

upper 2nd l owor  G3:snt Lake  in July 1960, Ilpper G r m t  Lake v a Y i e d  from 

459°F c>n ti-le svcrfdcc to 41°F at 200 f t  w i t 1 1  no evidence clif a "thcrmo- 

c l i n e .  k'emperatuues for lower Grant L a k e  va r i ed  from 55°F a t  t he  

stzrfsce t o  39'F' at 2 C O  f t  w j . t h  eviderlce of a thermoc1:ine beginrrni.ng to 

form betw?m 10 and 25 ft >elow the surface. Figure 12 g ives  water 

i h c ~ ~ i s t r y  data collected 01: t h z t  date f o r  Gran t  Lake. 

ADF&G and USFS c n ~ d u c t e d  a limnalogic~l survey of Grant Lake k? 

13r?i., Figures 1-3 ._in6 14 give ti~crmal, dissolved oxyqem, and s o i a r  

ii-lun~ir-,&rice pl-~ofi:~:e, f o x  Zune 1981. a t G r a n t  L a k e .  Duri:-~g this survey 

G r a n t  L d k ~  shot%ied s u f f i c i a n t  oxygen at depth ,  a chernaciine near 20 m, 

and a 1 percent iillcilienee l i g h t  level of 19 M i t i  the ioit;er b a s i ~  and 

13 m i n  the xpper b a s i n .  The w a t e r  cslumu? above the 1 percent ir-ci- 

ai:r?ce lighk l:?vi?l contai:?~ sufficient i ig ' l l t  i i ~ r  photosynthesis t o  take 

place! - 
I*icTsK E r e s h w a t t ~ r  p r a ~ u c t i t r i t - y  studies on i:f-le Kenai P e n i n s u l a  have 

b e  cr::di?c t ci! o;i t h e  larcier sal1nc.n-proc1ucii;g s treams, p , i r t i c . ~ l a r l i  

tkre i.:ts.nai arid Rnss i s l :  ~ ' ~ V C Y S ,  USGS hcis espt?nr?ecI i??inimal effort i.12 

pr ist  yccir-s, a:ld tlL)I-'&G has o n l y  in rcocnt: 'yri:rlrs expa~ lded  t h e i r  fresh- 

tkr;itckr p . r - c~~ iuc r i \7 i t -y  r t ~ s e ~ x - c h  . 
i$,itcr cilernisilrli dat:;i C O ~  l c c t i ? d  bl) iJSGS (1.981) i i i d i c d t e d  that pro- 

~ ( : c L  ~ t : " t > ~ i  i ~ ( ~ t - ~ r : - ;  ~ c ~ ~ J c ?  101~' I T I G ~ P Y : ~ ~ I : ~ >  3 . ~ ~ ~ ~ ~ 1 s  of alkalir-iity <2nL- ] l L l r c l -  

i : c s s .  St i t -T ic i i n ! -  dii;k;olvt?d c:-::ic;t3~? i:; pr - i> : j i~~ t  4-hrour~hc31:t the y c c l r i  ap,d 

1 i L c J 3 :  . I  1 . - I  i 1 511~yj V ~ , i  j p.~l: tr i~~~t 

uri::t c l i t :  ci. t l ~ ( .  W , i i  c . ' f  j :- ( jc t :~  *I*.? l 1y 1 o ~ " r  r> : :c t \ ) \? -  L:II~JL~ t ]it> ; ! L J ~  1-i (,lit \., gr(.-,il 

I i I I ;  . j ;$I-(. ii.itx~ijlii.i!l*l 

CI f t i . r  Lhf? c , j  tiTv>p~~ 1 l i c j  SP, : : ;LIII  a s ~ - , , ! ~ i  L < . , j - t  (!k 2 :, L ] I ~ ~  (-11 1 k# ~ ~ t i ~ ~ t ~ y +  iJc1,-jJ7 j-!, ; j l t d  

- 0  f I r 1  . I  " 1  , I  i L t l  t \ : : t  l \ : t l k j  ( ; < i  j!ll{-ll: p>]i>\lJ  L i ~  1 <-jr, :-(> pr(>c$&.t> l;)Li- 

J 1  - I - [ ( ~ I I L : ;  f - r o ~ i t  (,,i l ~ ~ * , o s  ~ ~ ~ i j  f -  i : , : > t L L ,  



%;igt*lre 12, /?1;3ter q u a l i t y  an,;lysis (surzace) of  
Ptarmigan arrd Grant  fakes, July 15, 1360. 

Lake 

1 ;IS r e p o r t e d  by LT, S ,  Fish and ' I J i ldXi f  c Service (1961) , 

Souuce: U S ,  F i s h  and W i i ~ i l i f e  Serv ice  1961, 



'c1 rigure 13. Vertical temperature, dissolved oxygen, and 
so l a r  illuminance p r o f i l e s ,  Grant Lake, 'over 
basin, June XQ, 1981, 

So la r  Iiliurninarace 
Depth 
(m> 

Tempera t u x e  Dissolved Oxygen --___-- (foot_ ccandles) 
( O c )  (mg!l) up 



P i s u r e  14. Vertical temperacure, d i s s o l v e d  dxygerz, and 
solar iblumirranc,e p r o f i l e s ,  Grant Lake,  tapper 
b a s i n ,  June 10, 1983,  

D e p t h  
(m? 

S o l a r  114uminatnce 
Temperature @issa lved  Oxygen ( f o o t  candle!s) 

( O c )  (rng/l) UP 

h 
i 7: .i.r~c i d  ence l i g h t  l e v e l .  

Source: illasica Dep:,r in~t .nt  o f  I ? i s h  atld Game lL18 1 ,  



Figure 15. Vertical temperatures p r o f i l e s  o f  Grant xJalie, lower  ba s in .  

Depth (m) 



i 6 Vertical.  temperature p r o f i l e s  of Grant  Lake, uppe r  b a s i n ,  

Depth (m) 



F i g u r e  17. Dissolved oxygen mcosurcments f o r  Grnnc Lake. 

D e p t h  (m) 

,+.---- Disso lved  O z ~ n ,  - 
October 1982 J u n e  1982 - -P----..- 

Lower Upper 
Basin Basin 

Lower  Upper  
Basin Basin 

Surface 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
15 
20 
25 
30 
35 
40 
4 -5 
50 
52 
54 



F i g u r e  18, M;;?tcr q u a 2 i . t ~  : fn ta f c r  G m n t  Lake, 

Cc t u b e r  1981 f March 1982 
1 

-- -,. June 1982 Aa~gust: 1982 
T n r s r . r  Tin-n- 
L V W C t  Llyptzl.. ? n*;r/-...iP jp-%c..r_- 

L V W C k  iJIiJt-.L 

Basin Basin $%-sin Basin 

Cotai h a r d n e s s  (cg/l as CaCO,) 
J 

Total dissolved s o l i d s  (agjl) 51 87 33  28 %1 47 

Suspended  s d i d s  ( m g / l )  8 . A  4 1- * 3 2 1 .3  1 .3  

p3 (standard u n i t s )  

% . C:ozipos i lzrri sackpie 
L "  2 ,,3 = nos b e t c c t a h l e  

_i a ::I-: .= n a t  :;easured 



II3":SULTS Qj? THE FIELD ~&3~~FFu~1 

i.!ater samples wort1 collcctec! ir, both Szsins of G r a n t  Lake ar: w e i l  

24s G r a n t  Creekr V a g t  17xcek, and Falls C x - ~ e k  in Octo1ber 19133, G r a n t  

L a k e  a s  w e l l  ds Gran t  C s e e k  and Vayt Creek  were sampled in b!arch 1982, 

d t ~ d  170th bzs ins  sf G r a n t  Lake, Grant Creek, 2nd E9a.7,Ls Creek v;exe 

5;lanpLed i n  June and August 1.992, Figures 15 sad 145 i l l u s . t r a t e  the 

v e r t i c a l  tempcratV.:re p ro f i l e s  fox b o t h  lake b;.sins. F i g u r e  17 pro- 

v i d e s  dissolved oxygen data ,  and F i g u r e  18 qiws other water q u a l i t y  

d a t a  abta-d f o r  Gxarit Lake, A d d i t i o n a l  suspendc2 s o l i d s  and tux- 

b i d i t y  meastrr~ments weKe taikea, f o r  both basins of GxanP: Lake in Zune 

and August  1982, F i g u r e  19 provides the r e s u l t s ,  Dissalvec? ~Dxygen 

rneasurments were fiat bake:? in March and August 9982 due to equ.ipmerzt 

f a i l u r e ,  and aclverse weather conditions in June 1902  ~ ~ r e c l u d e d  any 

n ~ i d l a k e  sanl~~lirzg efforts in the upper b a s i n ,  Fi.g-crrcs 20, 24., 2nd 2 2  

provide water c,t:aiity da ta  f o r  Gr ;n t ,  Falls, and Vagt creeks, rer;pec- 

t i v e l y ,  

Lakes in g e n e r a l  s r e  broad ly  c l a s s i f i ed  i n t o  t w o  opposing types: 

eutrophic (:rich ir! nutrients) and ciiigcst:rc2phic (pour in n u t r i e r ~ t s )  

( K u t t r i e r  1971) . G r a n t  Lakc i s  an oiicjotrophic lake, as are  most c?eep 

wi lde r i i e s s  area l akes  cf s c u t h c e r i t r a l  Alaska. Host temperate l akes ,  

Like thcse or! tile K ~ n a i  Peixi.nsuL:~, under.90 f r e e l y  c i r c u l s t i ~ q  periods 

j i ;o l< :~~ic t . i c )  dnd arc g e m m i l y  thermally s t r a t i f i e d  w i t h  two circ~x- 

l s t l o n  p c r i c ~ d s  e a c h  year ( d i m i c t i c ) .  ALthoiigh most deep lakes >Ire 

dir:~ici:ic, some do n -;i n i x  complr,tei.y d u r i o q  o ~ i c h  c i ~ c u i  cxtion prricd. 

1 r i r t - , m p l c  tc spri c~ mix i.rl(- rjccurs rfiorc of tc i i  t h t l ~ i  incompietc? ?:all rnixil~!; 

because b r e a k u p  o c c i x s  s l i o r t l y  bcf ore the r;u!.l.iru>el- sols wjlt.11 ]lc_hat.. 

i : u a n ~ f c . ~  to the wni-c i -  i s  r n ~ ~ j 5 ,  caizsirrg str;ttif.il::c.-tion M c h  l i . r n i t s  

r i  . I '  yes[; Its o f  our w i i t e r  q u a l i t y  s,intplincj ~-3-:~jram 

inciicat-c t-hctl wi i t c~ :  i ~ n d i c s  in the G r a n t  l,;tliii  hy~1vt;t.J cctri: :  pro j ~ c t  

a rea  h i ~ v c  cI1~11-~ict-c~3-i : i t i . c : s  :i i m i l  C ~ Z -  t o  ~>t-l?{~>r w i ~ t ~ ~  bt~cli C ~ S  ill tllc ~c> f ;a  i. 

I~!l.vix d r i ~ i ~ i ; ~ ~ . c  . 



k '  9 I J n t c r  q u . ; l i c y  c l ~ i t r a  Eor (:r-znt Lake, "i 01 d e p t h ,  

-- June 8982 ---- Auqust 1982 
pL----p- 

L o t ~ e r  Upper Lower W p p e ~  
Pa ramc L ;ir Bas i n m  Bas i n  Basin Basin 

Turbidity (N'TU) 0 2 8  0,  43 0 , 2 4  0 , 4 6  

Suspended  S o l i d s  (mg/l) 



F i g u r e  2 0 ,  Water quality d a ~ a  far Grant Creek, 

Parameter October 1981 5farch 1982 June St982 Airgrrs~ 1982 

T' ~ o t ~ l  H a r c i n r s s  (mg/l as CnCO ) 
3 

A l k a l i n i t y  (mg/1 as CaCO f 
3 

Total. dissolved s o l i d s  (mg/l) 

Suspended s o l i d s  ( m g / l )  

pH (standard uaits) 

Turbidity (NTU) 8 - 8 2  0.41 0,25 I. 1 

Sulfate ( m g / l )  284 6-2 4 , O  4 3  

KD = not d e t e c t a b l e  
2 ,  %>I = n o t  ~ e a s u r e d  



Figilre 21, W~tcr- q u a l i t y  data f o r  Falls Creek, 

Parameter October 1981 June 1982 August 1982 

Nitrate (mg/l) 

Orthophosphate (mg/l) 

T o t a l  Hardness ( m g / l  as CaCO,) 
3 

Alkalinity (nlg/l a s  CaCO ) 
3 

T o t a l  dissolved s o l i d s  (ng/l) 

Suspended s o l i d s  (mg/l) 

pH ( s t a n d a r d  u n i t s )  

Temperature ( 'c)  

T u r b i d i t y  (NTU) 

Co l~duc t - iv i ty  (pmi~os/ci;,) 

Cni iforms ( i j /  100 ml) 

SuZfa te  (mg/l.) 

Chl o r i d e  (mg/ l )  

1, ND - n o t  de tec tab le  
2 NM = no t  measured 



P i g u r e  22. Water q u a i i t y  data f o r  Vag t  Creek. 

Parameter October 1981 - illarch 9982 

--\- -..- - P--.-"-..* - I&-- 

Nkra te  (mg/l) 0 , 4 4  O f  9 

Orthopht1sph3te (mg/l) NDI !D 

T o t a l  Hardness (mg/l as C2CC ) 
3 

32 27 

Alkalinity (mg/l as C a C O  ) 
3 

26 28 

T o t a l  d i s s ~ l v e d  s o l i d s  (mg/l) 46 94 

Suspended so!ids (ng/l) ND 5 

pfl (standard u n i t s )  6 ,  I. 6 , 6  

Q 
Tempera ture  ( C )  6 .5  1,O 

T u r b i d i t y  (NTU) 0 . 2 2  0 , 2 4  

3 
Conductivity (umhos/cm) 66 NPIL- 

WLiEornls (111 100 ml) 0 3 

S u l f a t c  ( m g / l j  NM 3,7 

Chloride ( r n g / l )  PJEI ND 

X I  ND - n o t  d e t e c t a b l e  
2, NM - n o t  measured 



t i o n s  at Grant Lake i n  t he  months of June and August,, 1982, and 

October, 1981, showed i-t t o  bci gradual ly  stratified with c:viderxce of a 

thermczcline i n  August and no s i g n i f i c a n t d e c x e a s e  i n  dissiolved oxygen 

with depth. Grant Lake showed t h e  mast strat i f l icat iaml in Alagust, 

The e f f e c t  of pH values on f i s h  has been investigated since the 

1920's. The p H  of n a t u r a l  waters var ies  from about 4 t o  3, t h e  lower 

va lues  be ing  Sound i n  boggy a r e a s ,  the higher ones i n  alkaline streams 

in drier por t ions  af t h e  Tjnited S ta tes .  E l l i s ,  Westfal.1, and E l l i s  

(194611 stated t h a t  Inore cspmon values range from 6.7  t o  P * 6  and that 

in 90 percent  of t h e  areas where freshwater iish were found, t h e  p H  

range was 6 , 7  to 5.2,  Normally, t h v  lower t h e  pH va lue ,  t:he lower t h e  

m i f i e r d .  content. Generally, waters  slightly on t h e  a l k a l i n e  si6e 

support nore f i s h  than waters  on t h e  acid side. The p H  off Grant Lake, 

Grant Creek, F a l l s  C r e e k ,  and Vagt Creek are s l i g h t l y  a c i d i c  t o  

s l i g h t l y  basic (6,0 t o  7 A) and r e f l e c t  t y p i c a l  pH leve2s measured by 

ADF&C t h roughcu t  t h e  Kezai dral-;age (J. Koenigs, pe r s .  corn. ; USGS 

Specific conductance i s  a measure of a water's czpaci ty  t o  carry 

a3 e l ecc r i c  current. It is directly propor t iona l  to the concentratian 

of dissolved  solids ap-d i s  an i n d i c a t i o n  c3.f n ~ ~ t r i e n t .  zvai lzl .bi l i ty ,  

blost lakes surveyed by ADF,I;G in southeast Alaska have a s p e c i f i c  Coi l -  

ductance of l e s s  than  50 rnicrornhos/cm (Schmidt and Fiob~lcds 19751, 

which s u y g e s t s  l ~ w  p r o d u c t - ~ v i t y .  Watslold (1976), i n  s t u d i e s  of upper 

Coak I n l e t  bdsin l z k e s ,  stated that on the bas i s  of conductance v a l u e s  

alone, waters  with values l e s s  t!-iaj~ 100 mics-onnhos/cm gcrcllerally yield 

Lini tt2d data are avail ablt;. or1 fresh waters of th K ~ r i a i .  P e n i ~ l s u l a ,  



SEa3.1. c"tiffererice-ts in chemical composition t h a t  occur between 

Z?rar:t La"?, G r a n t  Creek,  Falls Creek ,  Vayt Creek, .:ir:cl, o ther  water 

bod-ies in s o u t h c e n t r a l  A laska  probably r e f l e c t  d i f fe rences  i n  2rainage 

basin g~olog:~, altitude, and rnorphometric characteeris t ies .  T low 

specific conductance. low concentratio~s of dissolved solids, and low 

a l k a l i ~ i t y  and hardness indicate, low product iv i ty  frar p r o j e c t  area 

tsa teus .  The r e s u l t s  from our  fie16 t r ips  a re  similar to USGS (1981) 

data Zrom t he  project  area and indicate t h a t  p r o j e c t  area water bodies 

hsve chemical anr; physical characteristics similar ~ , J I  those measured 

elsewhere i n  t he  Kenal  drainage basin (2, Koeniys, pers. corn. ; USFWS 

1961-; USGS 1981) . 



AQUATIC BIOTA ---- 

i?.!ACROPfiYTES 

Ne Sound t w o  conspicuous maerophytes i n  t h e  sinail lakes and ponds 

i n  the study area, Ti-?ese were water lilies and buckbean. Whit2 water 

crowfoot garcws along the  shore of Gran t  Lake but is abnndant only at 

the outlet of the  lake. A small stand of a sedcje tms found in a 

protected cove at. the nalrruws between the upper arid lower Grant Lake 

basins. This sedge was also seen bordering a small stream near Grant 

Lake. T h o ~ g h  GSFWS ',?,952) found two species of green filamentous 

algae,  brown algae, water milfoil and rattail ;n the pro jec t  area 

waters, tq.1nse species were not observed durinq the 1981-82 fieid 

investigations, 

INVERTEBRATES 

EXISTING KNOXLEBGE QF THE PROJECT AREA 

F3nd production areas are important hab i t a t  component fo r  

j u v e n i l e  sz lmon and trout. Density of fish may be regulated by the 

abundance of food which may cone  from the  substrate, the s u r r o u n d i n s  

l a n d ,  o r  the  plankton of a lake.  The aquatic Fnvertebrates are an 

i m p o r t a n t  index of the productivity and quality of an aquatic environ-  

ment. Plankton c o n s t i t u t e  a n  important compoi~ent in the aquatic food 

chain and ~ r o v i d e  a food storacje bast for f i s h  and other aquatic 

organisms. 

The makeup of the zooplankton i n  g l c i c i e r - i n f l u e n c e d  a q u a t i c  

sy,tcrns qei lcral ly  renders thes.? l a k e s  less productive f o r  r a i s i n g  f i sh  

t h a n  c lea r  water systems. I n  ~ u c h  systems zsoplankton populations are 

cjcnerall: c c ~ r ~ ~ j l r i s e d  of copcpods uast  if^=-^ w i t h  a n~ilrkecl nhsencc of 

cLadoct...lr.;~-iir~s (J. K o e l l i n q s ,  pers. ccinurl, ) . , ' ~ ; . I L ~ ~ ~ I c c L - ~ K x ~ s  ~ 3 x - c :  c ~ m ~ n : ~ ) i :  in 

c h c > r  watc . ,c  systems (2nd arc cl~isiex I ~ T C ~  f o r  s i g h t  fce~l~r t r i  like fish 

t h a n  a r e  copcpocis. f{otiflcirs: ~11-c qi.r~t?rall y tcci ::mL~ll ;ind tr.irisparc.!:t 

to r ~ ~ ~ t k t !  1.11) ;i ,c;it_)~n.iFic:~intt p c - ) r t i i ) ~ ~  of ttlc d ic t r  of fish, 

f i l ~ t c r c l r i r l t ~ ~ r t c - z b ~ ~ ~ t - ~ ' ~  consiilr~~tc- ;I I c:or~sili?~e~- g r o u p  i.1; the-\ 

; z r ~ ~ l r l t j . c :  t:ct1~1~c.it pix, 1nc:tldc:d x i .  or~~,it-ii.,c;rns t- i lat-  . l  r r L t l ~ t >  

I ~ k p  0 1  :I ~ w i i : q - w , l  t c r  :;uk?st~-,lt .~;i  . r: n t >  t-l~-otip i s  t - c ? ~ n j > ~ ~ t - : ~ l d  1 : ~  ~ ~ : : ~ i r : l  J.tjv , I $  



immature o r  larval i n s e c t s - - a n  i m p o r t a n t  lj:.' i n  t h e  a q u a t i c  food 

c h a i n  which p r o v i d e s  a f o r a g e  base f o r  most  f . ~ s h  and larger a q u a t i c  

v e r t e b r a t e s ,  T h i s  g roup  feeds on d e t r i t u s ,  0t50r i n s e c t s  b a c t e r i a l  

p l a n k t o n ,  and l a r v a l  f i s h .  Changes o r  d i s r u p t i o n s  :in t h e  a q u a t i c  

e~ lv i ron rnen t ,  such as . i r ~  t e m p e r a t u r e  regimes, t i ~ r b i d i t y  , s e d i m e n t a t i e n  

of the s t r e a m  b e d ,  and d i s s o l v e d  oxygen c o n c e n t r a t i o n s ; ,  can  markedly 

i n f l u e n c e  t h e  number and t y p e s  of m a c r o i n v e r t e b r a t e s  p r e s e n t .  Such 

changes  u l t i m a t e l y  can  a l t e r  t h e  nunbeus and t y p e s  o f  f i s h  that the 

water body can s u s t a i n .  Since macroi r - ivcr tebra tes  a r e  sampled e i r s i ly  

and  are q u i c k l y  a f f e c t e d  by changes  in w a t e r  q u a l i t y ,  they can serve 

a s  c o n v e n i e n t  e a r l y  i i .  i c a t o r s  o f  p o s s i b l e  changes  i n  w a t e r  q u a l i t y  

(U. S ,  Army Corps  of Z n g i n e e r s  1978) . 
q n e s  (1970) s t a t e d  t h a t  t h e  b e n t h i c  f a u n a  of streams i s  remark- 

ably s i m i l a r  worldwide and t h a t  a l p i n e  co ld -wa te r  s t r e a r ~ s  a r e  occup ied  

by a d e f i n i t e ,  a l t h o u g h  l i m i t e d ,  ve ry -co ld -wa te r  t o l e r a n t  macruinver-  

t ebra te  f a u n a ,  which i s  adapted t o  s p e c i f i c  c o n d i t i o n s  s h a r p l y  d e f i n e d  

by c o n s i s t e n t l y  low t e m p e r a t u r e s  and  (ofter:)  m i q u e  c h a r a c t e r i s t i c s  of 

g l a c i a l  m e l t w a t e r .  The i m p l i c r l t i o n  i s  t h a t  even  r e l a t i v e l y  minor  

a l t e r a t i o n s  i n  such  h a b i t a t s  may reduce b o t h  t h e  s p e c i f i c a l l y  a d a p t e d  

m a c u o i n v e r t e S r a t e  f a u n a  a n d  t h e  c o r r e s p o n d i n g  f i s h  f a u n a ,  

Bottom fauna have heen  c o l l e c t e d  t h r o u g h o u t  Alaska by v a r i o u s  

groups ( C ~ a i y  and M c C a r t  1374 ,  C r a i g  and Wells  1375, E l l i o t t  and Reed 

1973,  McCoy 2 9 7 4 ,  Nauman and  Kernad1.e 1974). The most  a b u ~ d a n t  

benthic organ i sms  found i n  Alaska  a rc  D i p t e r a n s .  Ephen~ercpterj. ,  

Plecoptera, and T r i c h o p t c r a  a r e  generaily abundznt  i n  streanis, and  

O l i g o c h a e t a  and Pelecypoda  a re  o f t e n  common in l a k e s .  L i t t l e  s p e c i f j . ~  

i n f o r m a t i o n  i s  a v a i l d b l e  for thc Kenai  drainage. 

Zooplankton were: collected by A D F & t i  from b o t h  G r a n t  Lake b a s i n s  

i n  Junc 1961 and iiugrist 1382. i ' i r jurc  2 3  l i s t s  t h c  zooplankto l l  

o r g a n i s m s  c u d  i n  9 ; ~ n d  t h ~ j . ~ -  i ? e n s l t y .  Tlic l 9 P 2  datti is s t i l l  

incompl  e t c  but jsr(3l-iminaxy r e s u l t s  show si-rnil ~ i r  ii,iih.e.-up of organisms 

as i r i  1981 (1;. A c t  l and ,  pers .  c : c ~ m m .  ) . Preliminary r c s~ l l t s  i n d i c a t e  

t h ~ ~ t  Grarit Lake may imc of t h c  most ~ ~ r o d u c t i ~ r t :  l,rkc!; in t:kle K ~ n a i  

sy:; tcm based r j r i  the c i x i s t i n q  l ~ r c j e  popu1 , i t i o i ~ s  o f -  i.,ipcpods ~ 1 1 ~ 1  

r c ~ t i f c r s  ( 3 ,  I b e ~ ~ i c j ~ ,  pt21.s. ctrrnrcli.) . 



Figure 2 3 .  Ic ien t i f  ication and enurns rn t  ian of zoop1ankt:on 
for G r a n t  Lake,  June  9981. 

Tasa 

N-amber 
(0r~anisms/m3) ---- 

Lower  t fppes  
Basin  Bas in  

Eucopepoda ( copepods )  
Cyc l i spo ido  
Naupf ii 

Ro tator ia  ( r o t f  fers)  
Kelficot:ti.a --- 
Rsplanchna -- 

S o u r c e :  Alaska Depa r tmen t  of  F i s h  and &me 1981. 



I n  1953-60 the U.S. Fish and Wildlife service surv'eyed Grant ~ a k e  

at the mouths of its various tributaries to letermine the species 

camposition of aquatic invertebrates. At the time of this stud:; 

caddis flies, stone flies, blackflies, and snails were recorded (uSGIJS 

1961). 

Figure 24 gives the results af a macroinvertebrate survey c9n- 

6ucted by WAPORq, Inc, during eaxly  June 1977, This cursory study was 

limited to the mainsrsem Kenai River and the lower reaches of majvw 

tributaries. The study concentrated on mayflies and stone flies 

because these groups are known to be important to immature salmon as a 

food sour -e and b5cause they are often sensitive to changes in stream 

conditions. Sampling procedure involved kicking the substrate 

upstrsarn from a stationary small-mesh screen or net and hand-picking 

larger rocks and logs. Species identifications were hased on adult, 

mature pupae, ant? occasionally or; larvae of well-studied genera. 

Several for1n.s indicative of very G D L ~  environments were  fourid to be 

widespread in the study area ( U . S .  Army Corps of Engineers 1978). 

Figure 25 gives the results of a survey by the USFS during Jure 

1972 on Vagt Lake and tributaries, The area was found tc be rich in 

b l a c k f 1 i . e ~  and chironomids and to have average numbers of mayflies, 

stone flies, and caddis flies. The abundance of benthic invertebrates 

col l t .c ted by flcwse (1972) l ed  him to believe that Vagt Lake p r o v i d ? ~  

an average: food source for fish. 

RESULTS OF TIIE FIELD PRGGw&3 

Zooplankton were collected by AEIDC in each basin of Grant Lake 

i i i  October 1901 and March, June, and Auqust 1982. Figure 26 lists 

zooplankton typcs arlrri their deri:;ity for each i;ke basin. Two species 

,of rotiftxs and one cyc lo~)o ic?  cupi?pod spccics appear to c i~xn ina t e  the 

zoup l i i nk ton  c o n ~ p o s i t i i x ~  in i t  iiiki..  This ~icjl-r~cs with tho 1991 

piclirni.riary f i n d i n g s  by i l l j l ' & C ; .  'I'iit. weir abscnco of ci i~doct?rans  w o u l j .  

he clxpectr:tl i n  a (> lac ie r - fed  1;lkt:. The pri:scri;:~: o f  l a rge  ~ i u n t b e r s  of 

c o p c ~ ~ o d s ,  a1 thouqi.1 riot ds sn1 t .~1b1~1  LIZ clcidc~ceriln:: f rorn ,2 1 : ~ r ~ l y  f c~oci 

s o u r c e  poirit  of v i t w ,  w o u l d  1n,ik(2 C r c t n t  I.;ikci ~i compat:ihli  i k r~v i . ronnc~~t  

~ O I C  2 l ~ ~ . : L t l ! j l ~  f i:;!: l i t l ) - t ; t ' T y ,  



Figure 24. Macroinvertebrates co l l ec ted  in June 1977 
by \4APOM, I n c , ,  by s i t e .  

Col l ec t ion  Locat ion 
1 

Taxa 

P-Annelids 
C-Mirundinem (leeches) 
1-Iaemopsis rnarrnorata ( t e n t a t i v e )  --- 
P l a c c b d e l l a  - pa ras i t i ca  ( t e n t a t i v e )  

P-Arthropods 
C-Crustacea 

O-hphipoda .  (scuds) 
F-Gammaridae 

Gamaru~s lacustris - 
G .  (Anisogammarus) c o n f e v i c o l u s  - - 

C-lnsecta 
O-Coleoptera ( b e e t l e s )  

F - G y r  i n i d a e  
Gyrinus p i c i p e s  
G ,  rnin~rtuls - 
G .  p 1 e u r a l i . s  (tentative) - 

O c t h e b i u s  d i s rec tus  
PP 

F - D y t i s c i d a e  
&abus  ant i l racinus - 
A ,  verus  - -- 
I L l y b i u s  - .  a u g u s t  i o r  
Hydroporus t a r t a r i c u s  
d. 

11, occidentalis 
I PL 

H. griseostriatus ( t e n t a t i v e )  - 
13, tademus - ---- 

s p *  
R1n;rntzli; w a l l i s i  ( r  c n t n t  i v c )  --- 
R, suturellus 
- - .  

t i 2  311~3 w:tls . ; l t i r i~-oJ h is !k-~---.-,- ---------+-- 

fI * f ~ l l t l i ~ ~ l t ~ ~ ;  -- ".--.*.. ---.."---.- -* 

1 sp lerlclcr~o i d e s  ( t ~ n t a t  i v c )  - --_(.".. -- 
i lxirol,  ills F l l s  ipcs  
I ------. 



Fi~,cure 2 4  (Ccntinued) , >lacro inver tebra tes  co i l ec  tcd 
in Jurlc 1977  by lSLIPO!tl, Enz. , by s i t e .  

F-Empididae 
1Jiedoir;~nnia sp. (tentative) ---- 
Unde t e rmined  genus  

F-Sinuliidae (diversity not considered) 

F-Tabanidas 
Tabanus  sp. (coastal marsh only) -... 

O-Ephlemeropt era 
F-Ephemerellidae 

s p  hemere113 (Drux-lella) dodds i  - -- 
E ,  iner:r:is - ---- 

F-Eaet idae 
Raecis s p .  (two tails) -- --- 
Saefis s p ,  ( t h r e e  t a i l s )  --- 
B;-ietlis s p ,  --- 

F-S i p f l l ( > n u r  i d n e  
Arnc i - c r ~ l s  vn l i c l i ~ s  
"__ -----.-I -_ ------I_-- 

O-Iic.t!;~!' p t  e r a  (t ruC l ~ t i g s )  
t.'-C:r, 1- i:; hci,~ e 

I?--S<i 1 id idxe  
50 1 (1 t l  L % l  s 13 * - . - --- 



Figtare 24  ( C o n t i n u e d )  . M a c r o i n v e r t e b r a t e s  c o l l e c t e d  
in June 1 9 7 7  by 'I.J;LPOK!i, Inc . ,  by site. 

- - . - 
Taxa ColPect ion L o c a t i o n  1 

F-Nemouridae 
Nemoura ("apoda) sp. -- 

F-Leuctridae 
Leuc t r a  o c c i d e n t a l i s  ( t en ta t ive )  

F-Capniidae 
Eucapnops i s  b rev ide r r s  .- 

0-Trichoptera ( c a d d i s f  l i e s )  
F-Rhyacophi i idac  

R h y a c a p h i l a  - s p .  P 
Rtlyacophi la  s p .  2 

F-Glossosornat i d a z  
Glossosorna alascense 
C,  intermedium - 
Glossosoma -- s p ,  

F-Mydrupsychidae 
A r c t o p s y c l ~ e  l a d o g e n s i s  
Hydropsyche G.  (H. b i f i d c l  group) 

Eccl isomy i n  cons per sa -.." -- 
Nemotaulius hostilis -..---- - . ---- 
H t i s ~ l " ~ p k g r l  nx d e s i q n *  CL t- .US - -- ,-- -L-,--- 

011c~cos:noc~cus , J I ~ C : J ~ C I ~ -  
-w"-.*-- ? --..----- --------- -. 
I,irnn l r r s  sp. -- 
Unidcntificd p .>ncrn  

W l ~ i . t c  rrictlim s t r i p i . ,  gil.l.s all.. s i ~ t g l c  

F-Leptocer ida i l  
Get-ac 1 ( ' ~ e  exc, i s n  --.---- - ----- 



F i g u r e  24 (Cox~t inued)  , Xacroinverte 'urates collected 
in June 3 9 7 7  by IJAPORX, I n c . ,  by s i t e .  

--. - 

Taxa Collection Location 
1 

F-Empi didae 
Wiedomannia s p ,  ( t e n t a t i v e )  ---- 
Undetermined genus 

F-Sirnu.Liidae ( d i v e r s i t y  no t  c o n s t d e r e d )  2, 13, 116 

F-Tabanidae 
Tabanbs s p .  (c-  ?"a1 marsh o n l y )  -- 

E p h e m e r e l l a  ( ~ n i i e l l a )  ---- dodds  i 
E ,  inermis  - - 

F - B a e t i d a e  
Baetis s p .  ( two  t a i l s )  -- 
Eaeris  sp. ( t h r e e  t a i l s )  - --- 
B a e t i s  s p .  -- 

F-l jeptageni idae  
E p e o r u s  (xonopsis) s p .  
Cinygma s p .  

7 

Cinvgmala s p .  
.1_ -- 

0-'ricrniptcra ( t r u e  bugs)  
F - C o r i x i d a ~  

F-Sa l id idac>  
Sol.dulC1 sp. -- 

0-@dona t a  ( d r a g o n f l  i c s  and Cian~self lies) 
):-Acsh~~,f dae 

Aeshzln j {rncca --- -- 

0-Plecsptern (s to11cF.l. i e s )  
F-Ptilronilrc iclac 

P ~ e r c n ~ ~ r ~ : ~  l k i  i):id i a  ----.--- ---- 



F i g u r e  2 4  (Conti -nued)  . P l a c r o i n v e r t e b r a t e s  c o l l e c t e d  
Ira Jurrc 1 9 7 7  by IJrlPORi4, Tnc . ,  by site, 

Taxa C o l l e c t i o n  Location I 

Brachvc~ntrus americanus 
A- - 

C-Gastropods (snails) 
icola - .  s p .  (heavy b o d i e d )  

S t a g n i c o l a  s p .  ( s l e n d e r  b o d i e d )  
Gyraulus s p .  

~ - ~ e l e c ~ ~ o d a  (clams) 
F-Un ionidae  

Anodonta i m b e c i l i s  
7 

F-Sphaer i idae  
Sghaerium s p .  

1 
S i t e  Key 

P - Kenai River marshes n e a r  mouth 
2 - Beaver Creek a t  S t e r l i n g  Highway 
3 - Kenai River be tween  Moose River and  S o l d o t n a  Creek 
4 - S l i k o k  Creek a t  KasJ lof  R.ond 
5 - SaLdotns  Creek a t  S t e r l i n g  f'tighway 
6 - Kena i  River at S o l d o t n u  Campground 
7 - Funny River 
8 - Kena i  Rivcr  be twscn  Beaver Creek and Soldotna Crcek  
9 - Moose River 

30 - Kenai River at Naptown r a p i d s  
11 - K i l l c y  R i v e r  i i t  mol.ith 
12 - Widdt.rl C r ~ t s l i  ; a t  road t.0 S k i l a k  TAafie Campground 
1 3  - Russian R i w x  
14 - Kcnai R i v e r  be low mouth of Russian River  
15  - Jilneau Crcek  a t  rnolit'li 
16 - Cuopcr  Crcclr ;1pj4ros i mil r+e  1.y onc-clu;ir t t>r m i. it.: above  rnont.11 

S0u.t-ct.3: U.S, ~Zrrily Corps  uE Ilngi!-:cc.rs 1973 ,  



F i g ~ ~ r e  2 5 ,  I n v e r t e b r a t e s  found i n  Vagt Lake and t z i b m t ~ r i e s ,  
J u n e  1 9 7 2 ,  by t h e  U,S ,  F o r e s t  Service. 

- -- 

Invertebrates Abundance 
9 

Stone  F l i e s  - Plecop te r a  Average 

Blackfliez - D i p t e r a  s i m u l i i d a e  Rich 

Mayf l i es  - Ephemerop te r a  Average 

Fla%wurix - P l a n a r i a  Average 

Freshwater Shrimp - Gamarus Very Few 

Water Boatman - E c m i p t e r a  c o r i x i d a e  ---- Few 

Water S t r i d e r  - Herniptera g e r r i d a e  -- - Few 

Midge Larvae - D i p t e r a  c h i r s n o m i d a e  R i c h  

Mosguita - D i p t e r a  e u l i c i d a e  Average 

Cadd5s Flies - Trichopte l fa  b r a c h y c e n t r u s  Avorage 

l h i r l i g i g  Beetles - C o l e o p t e r a  g y r i n i d a e  Few 

S n a i l s  - K o l l u s c a  gastrvpoda Few 

----- - ..- 

'A.burLdance d e s c r i p t o r s  a r e  r e p o r t e d  a s  found i n  original r e p o r t .  
Source :  Wowse 1972, 



?-.' 

P I ~ U L - ~  2 6 .  I d e x ~ t i f i c a t i e n  and  enumcratian o f  zooplankton from Grant  Lake, 

2 
.-- _________ O X  ganisms/md _ __ ----- 
Octobe r  1981 - ---- --- - -- -- l+farch 1 9 8 2  --.. 'June ----- 2982 
Lover U p p e r  ?,owe?r Upper  Lower Upper 
Bas i r r  i3:as in Basin Basin B a s i n  IT3asin 

P v- 

A u ~ s t  1982 -- --.----- 

Lower Upper  
Basin  B a s i n  



F i g u r e  1 7 .  Identification and enrimerntion of b e n t h i c  
nrganf  snls from Grant  Lake ,  

L 

----- ~rganis rns jm -- - 
October 1981 - - June 1982 

-.9--c------CI-.I- 
- 

Lower Upper Lower Upper Lower Upper 
Basin  Basin Basin Basin Basin  Basin 

Dipeera 
Cil-ironrsmidae (midges)  201 67 8 488 A30 43 1 775  

P l e c o p t e r a  , s t o n e  f l i es )  14 
T r i c h o p t e r a  ( c a d d i s  f l i e s )  7 

O l i p c c h a e r a  (aquatic w o r m s )  2 1 76 86 4 7 3  215 473 
Mcmatada ( round vonrrns) 1 1: 14 
Wirudinea (leeches) 14 43 

B i v a l r  ia (clams) 
Gas t ropoda ( s n a i l s )  

Gammaridae (scuds) 14 



Bottom fauna tor: cted -from Grant Lake by AESBC i n  October 1982 

and June and Aagust 1- 2 2  by dredging and screening a r e  ic3entified an6 

enune:rated i n  Figure 27. Samples c o l l e c t e d  during t,hese surveys 

ccntained relatively few insects an3 showed little d i v e r s i t y ,  which i s  

typ ica l  f o r  cold-water, g l ac ie r - fed  systems with small  l i q t t o r a l  zones, 

The most common groups were chironomids, s l igochae tes  etnd b iva lves .  

These crganisms awe n o t  always r e a d i l y  avai lable  t o  f i s h ,  which 

sugqest ing t h a t  Grant Lake, e s p e c i a l l y  %he upper b a s i n ,  would not 

provide the  most s u i t a b l e  habitat Eos: adult i n sec t ivorous  f i s h  like 

grayl ing  but may have s u f f i c i e n t  plaakton populat ions t o  support  

juveni le  salmonids. 

Adult mayf l ies ,  b l a c k f l i e s ,  caddis  flies, and cram f l i e s  were 

seen near  the  l a k e ,  and caddis  l a rvae  and water  boatmen were observed 

i n  f i s h  minncw t r a p s .  

Bottom fauna c o l l e c t e d  by AEIDC i n  October 1981 and March, May, 

and A,ugust 1952 from Grant Greek  a r e  i d e n t i f i e d  and efiurcerated i n  

F i g u r e  2 8 .  Sanples c o l l e c t a d  during these surveys shewed l imi ted  

d i v e r s i t y  which i s  eomon i n  cold-water,  ~; l .azieu-f  eci streams of 

Alaska and i s  cons i s t en t  with o t h e r  area-wide obsc-rvat ior ,~ (J, Koe- 

nigs, pers ,  corn. ) . The most comc;~; organisms were chiror,omi.ds. 

Grant C~'rec;;k ~ l s o  had s u f f i c i e n t  numbers of mayfl ies  and  stone f l i e s ,  

which, along w i t h  t he  larger midge populrtt io:~, could support both 

juveni le  and adult f i s h  p o p u l a t i o ~ s .  

Bottom fau:>a co l l ec ted  by AEI3C in Qcto'oer 198l from Vagt Creek 

a r c  identif.i.i?c! and enumerated i n  Fis jure 29- Samples co l l ec tcd  f r o m  

V;gt Creek showed the mmost diversity of t h e  locatiol~s sampled. T h i s  

would be expected 'is Vayt Creek is not g l a c i a l  or as cold as the other 

project  a rea  systcrris. rfsironomic'is, s tone  f l i ~ s ,  and f resh t ia tc r  clams 

wcrc the  most- ;it~ur~Cirlrit- L C ~ X ; ~ .  

1 3 a t t c l r n  I co1 1(.r:t:od by L C  1 I ? c ~ o ~ c ~ -  1 'rind ,Tune ;ir?c3 

Iiugust., l l j k ? ?  P L O ~  F';!1Fc; r r c e k  ,art1 i c i t 9 r i t i T i t ; ~ i  ;inct i~:i : lr?:t_.rLit~~ci i i ~  I:iq- 



~ r p n i s m s / m ?  
October 1951 March 1982 Play 1 9 P ?  August 1932 

D i p  t era 
Chironomidae (midges) 
E m p i d i d a e  (dance f l i e s )  
Simuliidae ( b l a c k f  lies) 

Ephemeroptera (mayflies) 
Plccoptera js tone flies) 
T r i c h a p t c r a  (caddis f l i e s )  
Cobeoprera (beet les)  

0 l igac :hae ta  (aquatic worms) 
Hirudinea (leeches) 
E i v a l v i ~ i  ( e  1az-1~)  124  

H y d r a c a r i n 3  (writer r n i t 2 : ; )  6 
C o r i x i . d n c  i w a  tcr  boc i tnur~)  



F i g u r e  23. Identificnt i o n  a n d  enumeration of b e n t h i c  
organisms From Vagt Creek. 

Organisnis /m 2 -- 
October 1981 

D i p t e r a  
Chi ronomidae  (midges)  
Sim~liidae ( b l a c k f l i e s )  
Heleidae ( b i t i n g  midges) 
Rhagionidae ( s n i p e  flies) 

Ephemerop t e ra  (mayflies) 
Plecoptera (stone f l i e s )  
Trichoptera (caddis e ' l i . 2 ~ )  

O l i g o c h a e t a  ( aqua t i c  worms) 

G a m c n r  id:ie ( s c u d s )  

Iiornoprcra ( l ea f  h o p p e r s )  



Figiiri l  30. I d t : n t i f i c a t i o t ~  a n d  enurnera t i o n  of ben t t i i c  
o r g a n i s r i ~ s  fro:n F a l l s  Creek .  

organisms /m2 - -- 
O c t o b r r  1981 June 1982 ~ i u g u s ~  1982  

D i p t e r a  
Ch i roncmidac  (midges) 
Empididae (dance f l i ~ s )  
S i m u i i i d a e  ( b l a c k f l i e s )  

Ephemeroptera ( m s y f i i r s )  
Plecoptera (stone f l i e s )  
Trlchap tera ( e a d d i s  f l i e s )  
Coleopt  era (bee t l e s )  
Mornoptera ( leaf  hoppers) 



PISWERI-ES RESOURCES 

INTRODUCTION 

T17~  G r a n t  L a k e  hydroelectric project would affect t w o  aquat ic  

systems: t h e  G r a n t  Lake and G r a n t  Creek dssai~age and the .Fal ls  C r e e k  

dra inage .  A t h i r d  system, Vagt C r e e k  and Lake,  was exarn,ined during 

the early phase of study (autumn and  winter), but due  to realignment 

of project f e a t u r e s  (Ebasco Service, Enc. 1982) this drainage no 

longer  was considered p a r t o f  the project area, and no fu:rther sttldy 

of it was conducted. 

Grant Creek and Falls Cxcek. provide h a b i t a t  for seve:ral. species 

of saI.monids which cantribute to the f i s h e r y  in the Kenai River 

drainage (Figure 31). Twenty-one species of fish have been reported 

in the Kenai River drainage (Figure 3 2 ) .  The Kenai River is one of 

t h e  mas;t important upper  Cook I n l e t  systems in terms of habitat for 

reproduction of anadromous fish. These i n c l u d e  f i v e  species of 

P a c i f i c  salmon, D a l l y  Varden c h a r ,  and eulaehon. Historical sport arid 

c o m i e r c i a i  hL: vest data fo r  chinook sa lmon i n  t h e  Kealai Rives are 

l ~ r c ~ ~ ~ ? r - i t c d  i n  F i g u r e  33. Sport h a r v e s t  data f o r  o t h e r  anadromous s a l -  

m o n i d s  a r c  prcsenlted in Firjuve 34.. Avnilable Cook Inlet conmercial 

harvest da ta  t o r  Other anadromous sztlrnonids does not adequately 

rel'l.cct "i-hc K c . n ; l i  R ive r  pc'rtjon and i t  is therefore  not prescntcd ,  

The  sp:3rf; and commercial f i s h e r y  :_'or salmon i.5 a major campc~nent. of 

t h e  K i ( ~ l l i ~ i  a rea  ecanomy , 

Tha foiltiwiriy d i s c u s s i o r t  ~lf the aquatic systems ~ t f f e c t c d  by thcz 

proposeti p ~ . - ~ - ~ t : c t  b c q i n s  w i t h  a brici .  c j ~ c ~ i j r - ~ ~ p h i c  descriptiori o f  p r o j e c t  

waters, iol iowcd S,y :;peeit?s acc-c)~ln ts  o f  t ho  a q u a t i c  ruscsurccs fourid in 

121-o j ect t r l j c i t ~ ~ ~  . A k2cptzz- ,r t i  i:ll;rpt~r* {pp. 190) d i s c u s s t : ~  t b t ,  s i y n i f i -  

C L ? I ~ C ' ~  of t I lQ$i t \  XL?S(JI,~~-CQ?< . 



F i g u r e  -51, Ken32 River d r a i n a g e .  



Figure 32. F i s h  species r e p o r t e d  t o  occur  i n  t h e  
Kenai  River system, by spec i f ic  P o c s t i o n ,  

1 

S p e c i e s  -- CoXXec t i on  Locat ion  
2 

-- 
Se1c.c ted  

Mainstem perennial 
Kenai t r i b u t a r i e s  

Arct ic  lamprey (Lampetra j apon i ca )  none- 
"king (chinook) salmon (Clncorhynchus - t shawytscha)  1-5 
"sockeye ( r ed )  salmon ( 1-5 
* ~ i l v e r  (coho) salmon ( 1-5 

chum (dog) salmon ( 1 9 2  
\ 
B 1-5 

"xainbow trout (SaL 2-15 
*Dol ly  Varden (Salve l inus  - mal.ma) 1-5 

n o r t h e r n  p i  none 
l a k e  t r o u t  2-5 
ecr1acho.n (T 1 , 2  
iongf  i n  smelt ( S p i r i v c h u s  - thaleichthys) 1,2  
scu lp in  ( C o t t u s  s p  .) 2-5 
*slimy sculpin (Cot tus  2-4 
*coastrange scu fp in  (Co 294  
s t aghorn  s c u l p i n  ( L e p t o c o t t u s  armatus) B 

* cyl indrae t rm)  2-5 
* t l l r e e s p i n e  s t i c k 1  -..--- s te ros teus  acuLdatus) 1-5 

n incsp ine  s t  ~icltlclraclc (Pungit it..: - p u n g i t i u s )  nvne 
P a c i f i c  h e r r i n g  ( C , l u p e a  -- pa l l a s i )  1 o n l y  
starry flounder ( P l a  _____A--m4-.d.--_ tichthys --- s t e l l a t u s )  1 o n l y  
longnose sucker (Cato~tomus -- ca tos tomus)  ncne 

"Arctic g r a y l i n g  (~hymallus --- a r c t i cu s )  3-5 
( i n c l u d i n g  Kenai 
Lake t o  Snow River) 

6-5 
6-11, 15-20 
10-11, 13-15, 17-21 
a l l  excepe 12 
none 
6 ,  7 ,  9 ,  10, 15 
a11 except 12 
a i l  except 1 2  
8 
19  
none 
ncpne 
a l l  
7-10, 13, 15, 16  
9,  13 
none 
none 
alL 
6-8 
none 
none 

1 ,  Adapted from K e n x i  River  Review., 1978,  U S .  D c p a r t r m e ~ ~ c  of the hrmy, 
A l a s k a  D i s t r i c k  C o r p s  of Z n g i n e e r s ,  

2. Locati-012 (ref cr t o  Figure 31). 

King County Crcek 
Ef.idden Crec?k 
J e a n  Creek 
R r a s s  Lax1 Kivcr 
Co017t2r C:~:cc!k 
..Jtrnc.t~rx Grcck 
Qlx:lr t ;: Crcclc, 
' l r a i l  C l r c ~ t ~ a k  
t't~x:rrmli;:ar~ Grcek  
>;rlow f2,i.v~b..r 



m e  rxgure 33. Sport and comiercial harvest of chinook salmon bound principally 
for the Kenai River, 1947-1983, 

- -- 
E a r l y  Run Harvest L a t e  Run Harvest Tosax liarvest -- 

Year S p o r t  Commercial Tota l  S p o r t  
L 

C a m e r e i a ~  TQ tar Spore Csmercial T o t a l  
-- -- 

1 9 1 4  1,685 L 67 1,852 3,325 5 , 4 0 4  8,729 5,810 5,571 10,581 

L 97 5 615 181 796 2,700 3 , 4 9 7  6,197 3 ,315  3,678 6 ,993  

1975 1,554 876 2,430 5,859 7,361 1 3  , 220 3,413 8,237 15,650 

1477 2?173 i ,OP& 3,231 5,524 7,613 13,127 7,697 8 ,671  16,358 

1978 f ,542 858 2 ,400 8 ,271  18,786 19 ,057  9 , 8 1 3  11,644 21,457 

1279 3,6~ ;1_  1,073 4 ,734  5,798 7,188 12,5586 9,459 8,261 17,728 

1980 1 , 9 4 6  663 3,130 4,355 8,955 12,410 6,381 8,718 15,540 

198 1 4 , 5 2 5  945  5,471 5,455 7,694 13,1151 9 , 9 8 0  8 ,642 18,622 

1 9 8 2  
2 

5,466 1,100 6 ,566  4,820 11,500 16,310 10,276 12,600 22,876 

Xean 2 574 7 69 3,401 5,120 7,677 E2,799 7 ,696  8 ,451  16,200 

1 .  Znc2.udes t h e  s p o r t  harvest at t h e  mouth of Deep Creek 
2 ,  1982 data are preliminary 

Source: Hamerstram 1980; S ,  Hamerstrun, p e r s .  coma, 



Figure 34. Sport harvest of salmon (exc lud ing  chinook) 
i n  the Kenai River, 1976-1980, 

Effort Soekeye Coho Pink Rainbow Dolly To ta l  
man-days salmon salmon salmon t r o u t  1 Varden harvest 

1 Sockeye sal:xon estimates do not include an estimate for t h e  shore  harvest outside t he  creel 
census  area. The creel census area includes two ma-instem KenaF River segments ,  one b e h o w  
S o l d o t n z ,  one below Ski iak  Lake. 

5. P i n k  salmon estiinatfs are only valid for the creel c e n s u s  area, and s i g n i f i c a n t  harvest occurs 
below the creel census arez.. 

3, 1982 d a t a  have not been summarized (S.  Hamerstrom, pers. corn.). 

fiCrec1 ci-nsi .1~ d a ~ a  f o r  the years 1976-1980 reflect liarvests below Ski lak  Lake on ly .  
1487 data reflects system-wide harvests. 



lowbush c r a n b e r r y ,  f e r n s ,  a l d e r s ,  spruce, hemlock, and a few cottcn- 

woods near i n l e t  s t r e a m  d e l t a s .  The s h o r e l i n e  is littered with 

f l o a t i n g  and sunken organic  debris and p a t c h e s  of t h i c k  macrophyte 

growth  i n  t h e  f e w  littoral areas. "he upper b a s i n  is more t u r b i d  than  

t h e  l o w e r ,  presumably  b e c a u s e  of a s h a l l o w  s e t  ~f narro lxs  s e p a r a t e d  by 

an i s l a n d  t h a t  d i v i d e s  t he  b a s i n s  and p r e c l u d e s  complete mixing of 

t h e i r  w a t e r s .  S e v e r a l  l a r g e  l og  jams have c o l l e c t e d  above s h o r e  a r e a s  

that are to the Lee of t h e  normal wind patterns a s  w e l l  a s  a t  t h e  toe 

of se:.eral l a r g e  a v a l a n c h e  s l o p e s  and a t  t h e  sha l low nar rows sepa-  

rating t h e   basin^. The water s u r f a c e  of t h e  l a k e  appears t o  f l u c t u a t e  

m o d e r a t e l y ,  p r c ~ a h l y  r i s i n g  t o  i t s  h i g h e s t  d u r i n g  summer runoff and 

f a l l i n g  t o  s. low p o i n t  i n  l a t e  winter. The d i s t a n c e  from t h e  laice 

s u r f a c e  to t h e  h i g h  water mark was approx ima te ly  s i x  f e e t  i n  Oc tobe r  

1.981; however, i t  was a t  o r  above t h i s  mark i n  August 1982. 

Numerous s h o r t  s t r e a m s  o r i q i n a t e  i n  t h e  nearly v e r t i c a l  mounta ins  

s u r r o u n d i n g  much of t h e  lake .  Three  g l z c i a l  s t r e a m s  also e n t e r  t h e  

l a k e ,  as  do two modera te ly  t u r b i d  s t r e a m s  a t  t h e  upper end of the 

upper b a s i n ,  

P r e v i o u s  i n v e s t i g a t i o n s  (USFWS 1961) i rxdica ted  t h a t  Grazt Lake 

s u p p o r t s  a s m a l l  p o p u l a t i o n  of c o a s t r a n g e  s c u l p i n  and dense popu- 

l a t i o n s  of t h r e e s p i n e  s t i c k l e b a c k .  F a l l s  i n  t h e  o u t l e t  s tream 

preclude i n m i g r a t i o n  of other fish s p e c i e s ,  and none w a s  found  duriag 

our sampling. Our i n v e s t i g a t i o n s  have c o n f i r m ~ l  the  p r e s e n c e  of 

s t i c k l e b a c k  and sc r r lp in  i n  b o t h  b a s i n s  of t h e  l a k e ,  NO fish were 

found i r l  any of t h e  i n l e t  s t r e a m s ,  and no other s p e c i e s  of  fish was 

taken in thc lake, 

The t u r b i d i t y  c211Cl c o l d  water ~)f Gran t  Lakc and its t r i b u t a r i e s  

appcar to limit t h c ? i r  potc.ni:i;-11 as f i s h e r i e s  habitrat for most cjanle 

1 klos.;evt;r, LE.lc:, 3;ikc may ;;lrrJvc to br. a su:it:;qblr: srLlrsc2:y filr 

p Z a 1 ~ i C : t i v ~ ~ ~ ~ " o u ~  ~ ~ E J C C ~ L - I S ,  S U C ~  CIS j u v ~ ~ : i I ( >  SII)CE;CYC ~c ; ! l i non ,  A D ~ ~ G G  lldS 

hi:c?lr s t uc iy i r~ i j  iCen;\i cirainilgr: ~ ~ z k i t s  fax f i v c  y i " i l r s  t.-0 loo;lt;e su i i .a i l l t t  

ktclckcyci nurr:cry arrcis f o r  J u v ~ r i i  ltts pru&lcc:d .t'l-~;m the T:-ck j 'l, 1 , ~ k ~  

ila t c f i e r y  ( c : ~ r r t - l r ~ t P y  l ~ c q i r l ~ ~ i n g  i . t s  iri+r-st year of c>pcr;it--i~~rr f , ~ 1 1  l~:?;. 

A D l ' b l ;  : , t t m t , l t . c i  c;r;in-r: L t L t k ~ ,  ,inti prt~lirninal-y i.rlclicatlul:,.; , i l - ~  t-hclt j - t  17,2S 

t h c j  :;clc~.rict icjhrsst 1: l t in~ktor l  i - c inc~r l  tr:(at.i d,rf$i C 3 f  1 i-&CsS :\ir)~+~k(; tc,stt ,d 

r .  1 : r  i ' f . i l i i l i3ll l . i .  L ~ . l ~ l * ' ! % ~ ;  Li 4 J t < l  t i 1  :;c> 2 1 ; d l  <: ' i t  <2 < i k y * p 1 -  1 \ 



penetration in the lower basin than expcct~d (I,. F l a g g ,  pejrs. conm. ) . 
Pathology investigations have confiwmed the presence aE IWN v i r w  in 

several grclpc-sed sockeye juvenile nursery lnkes in t h e  Kenai drainage. 

Sockeye spabvners in Grant Creek have not been examined for the 

presence of I H N  virus, b u t  they do not currently utilize Grant Lake as 

a nursery area. Grant Lake waters should, therefore, present no viral 

danger -to artificially cultured fish (J, Sullivan, pers. coxrim, ') . 

Grant Creek 

Previous ..%DF&G investigations of Grant Creek focused on i t s  use 

by salmoc species as a spawning stream, All investigators have noted 

that the glacial turbidity and turbulence of xhe creek hanxpers accu- 

r a t e  s-iirveying ar,d spawner enumeration. From its origin in Grant  

Lake, it flows approximately one m i l e  in a southwes-terly di~~ection and 

discharges into the isthmus between upper and lower Trail Lake. In 

tile upper section it courses over t1-1ree substantial waterfalls, 

through a rocky gorge, and over large rubble and boulders, The Zgwer 

section is somewhat less turbulent, having fewer boulders and more 

frequent gravel sl.loals, althoery1-s the g ~ a d i e n t  o f  the lower 0 I 5 - m i l e  

seyrneni, is still fz i r2-y  steep. The width o f  the stream is approxi- 

rr-iatcly 40 to 70 feet, Cover for juvenile f i s h  is available along 

stream margins arid in backwatzrs, deep pools, and in a S c w  s m a l l  si6e 

channels t h a t  offer k o w t 2 r  v e l o c i t i e s  d u r i n g  low flaws, 1 ~ 1 t e r s t i t i a l  

spdee arnony c~bbles ancf coarse grzve1.s irflso px-c>vides Z O ~ J ~ Y  f o r  small 

Cish. 

C11inool.r Cind sockeye? sclmon spawn in Grant C x - t x k .  F i g u r e  35 

p r e s e n t s  recorded peak pscilpernent count - s  f o r  t h e  years  1952-82, ?'llzsc 

cour2ts tirib probab1-y l ~ t g  due to the turbidity which llmi ts ciccurate 



Figare  35. Peak saL:;~on escapemenr cou11t.S f o r  
G r a n t  Creek ,  1952-1981. 

Year 

Species --_____ ---___1_-"----- 

King S a l m ~ r r  Sockeye Sainon 
Nui-~~ber of Spawners  'iL7un.kie-r o f  Spax~r-lers 

85  T o t a l   salmon^^ 



Grant Creek in mid-August and e a r l y  Septenber ,  i n d i c a t i n g  ::hat a delay 

of one to t w o  m o ; ~ t l l s  occuvs hetween e n t r y  into t h e  Kena i  River and the 

arriva:t of chinook spawners at Grant Creek. Sockeye salmon also 

appear t o  enter Grant Creek almost ce:~eurx-ent ~ l r i t h  the chirloek r u n ,  

USFWS p i . ? :3d ica l ly  sampled Grant Creek with minnow traps from 

July 1959 through January 1961 (USF!?S 1361) . Captured species 

inc luded  king salmon, coho salmon, Dolly Varden, and coastrange 

sculpir ,  (Figure 36) . USFlYS (1961) a l s o  r epor t ed  t h a t  spr r t  f i s h i n g  

pressure was l i g h t  due t o  the t u r b i d i t y  and tiistarice of t h e  s t rean 

from t h e  highway. T h i s  r e p o r t  indicated that ang le r s  l l s u a l l y  caught 

one t o  f i v e  fish and that there was an occasion;..l t ake  o:E 10 t o  15;  

Dol ly  Varden r e p r e s e r l t e d  t h e  b u l k  of the  catch,  b u t  a few rainbows 

were also t a k e n .  The re  are no r e l i a b l e  e s t ima tes  of current f i s h i n g  

e f f c r t  i n  Gra~>t  Creek waters. 

C r e e l  census information was collected by AOPstG at the rr,outh of 

Grant Creek o n l y  during 1964 ( F i g u r e  3 7 ) .  Our personnel t a lked  with 

t w o  local residents who were fishing i-n T r a i l  River a.t ti?& mouth of 

Grant Creek i n  August 1982. They caught two small  E o l l y  Vrirslen 3nd 

one small rainbow trout in about an krorir, N o  rou:id whitefish have 

been repor ted  i n  the literature except in a 1364 creel  census, when 

the Sward ADiz&(; biologist caught one specimen while f i s h i n g  (T.. KC- 

Henry, pers. eomn. ) . 
Ffloose Pass area resiiicrlts estirnatcd t h a t  100 to 660 man-days of 

fishing occur on G r a n t  C r e r k  each ycar, pri .mc:r i ly  far Dolly Vzrden and 

rainbow crout. A well-establ.i"sired trail csists along both banks of 

the c r e ~ k  from the* r.~out:h ~ C J  the qcn-ge. Residcrits a l s o  K-eperted t h a t  

t h e  papl; . lati~~n o f  Ljo1l.y Vcirden has c'.rc,;>r;N? cons id i . r ; l l~ ly  over the 

yea r s .  G r ~ r ~ t  C r e e k  is closed t-o spor t  f i sk l i l~c j  fox- salmoli by ADk'&i; 

: . . I  t i  iil t h o u q h  evidti:ice of i l l  f i s h i n i j  wL1s d i : ; c ~ > v ~ l r e d  bl- 

ni:rDc. i~lciiciix-y o .  conrru. ) i i i d i ~ d t e d  t . ! i L ~ t  ; l c t u r i  I L i s h i i ~ ~ j  p~ V S : ~ U I . - ~  

is j>~ f ! t~ ( l i 3Ly  much lowt-\r t-hL1n ?o(:,11 : - t>s i i l i c? r l t_ , i ;  ctr;"Lirt~;iE~:; ~ i ~ : t l  t:o ~ C C + S S  

d i f f  i c u l t y .  



r 36. F i s h  specics s o l l c c t c ~ i  by m i i i n o i ~  t r a p  bgy USlFWS in 
G r u n t  Creek, J u l y  1959 t h i - O U ~ I I  .Trinuary 1961.  

- Species  
King Coho D o l l y  
salrncm salmon Varden Sculpin 

January  
Februa ry  
PL~rch 
A p r i l  
Iia y 
June  
3111~ 
Augus f 
Septt3inber 
Octobcl- 
Novernber 
December 

-- -- 

S o u r c e :  1.T- S .  F i s h  anti IGZ.ldl.i.fe S e r v i c e  1961. 



Figure 3 7 .  Creel census conducted at t h e  mouth 
o f  Grant Creek b y  LZDF~G 1 9 6 4 .  

No. oE No, of Catc:fi  p e r  
a n g l e r s  Species fish ef'fc?r t 

6 / 9 / 6 4  3 R i j  2 0 . 2 6  p e r  hour  

- - - 

Source:  k H e n r y ,  pel-s . comi~. 1951. 



F i r  3 .  Month ly  and a n n u a l  nlearl i ; isshsr-ge (cfs) 
at t h e  LISGS ga*fSe on Grant Creek. 

------ --- - 

Oct Nov Dee Jan  Feh Nar Apr May J u n  Jul ilug Sep Annual 

--- 

?le a n 184 189 56 31 23  20 31 152 445 518 4x3 307 198 

P e r c e n t  8 5 2 1 1 1 a 7 20 23  18 13 
-- - - 

Source :  U , S .  F i s h  and W i l d l i f e  Service 1961. 



spawning activity csmplicate spawner identification and e n ~ m e r a - t i o n ,  

During the lower flows of October 1581, Grant Creek was still turbid, 

swift, and deep enough to prevent crossing on foot and to hamper ob- 

servati~n, 

Falls Creek -- 

Falls Creek is a clear, cold stream that drains the ]?recipitous 

mcuntains between the Ptarmigan and Grant Creek watersheds, Eight 

miles long, it is tributary to the Trail River below Lower Trail Lake, 

An inactive placer  mine is located approxima%ely three miles apstxeam 

f r c n t  the mouth. A series of falls and cascades approximately one mile 

from the mouth prevents fish passage above that point. An active gold 

mine is lacate6 just east of the higlxuray and railroad t:esicle, Three 

to four acres adjacent to the active channel in the lower 0-5 miles 

are covered with tailin$s, and 100 yards of t h e  streambed in this area 

have been relocated. 

The lower mile sf Falls Crsek appears to provide limited suitable 

habitat for salmon spawning. Investigations by USFWS in 1359 and 1960 

indicated that no adult salmon use -the stream; however, loczl resi- 

den ts  cind the Seward ADF&C biologist reported . FfcHenry, pers, 

conm,) t h a t  salmon may use t.he lo~ier 100 feet of Falls Creek, Cold 

water temperatures may l i m i t :  its production potel l t ia9.  

USFWS axso sample2 Falls Creek with minnow traps from ,S~.ine to 

Ic'uvernber 1959, Figure 39 gives the ~csults of that effort. T h e y  

ncted that aithouyh traps were set f r o m  t h e  mouth to approximately one 

mil o ~i l~s t r rearn ,  all king salmor; j~rvcniles were ~ c ? ~ . c I L ' I ?  fx-OM the! lower 

200 yards of the s t r o r l m ,  

TJi; obscrvtxl ;lo s;iIn:on ~ltilizntior~ of Falls Creek  during our 

~ I I V ~ S  13~g;i tior~s, 



Fi? ; i l l -~?  3 9 .  Species  t2icc.n by the liST;i\;S us ing  minnoxc t ~ - 3 1 1 ~  
in Falls Creek,  Jilnt.. t h r o u g h  Sovem'ncs 19159. 

---. Species 
King D O Z ~  

s,a1~:01? Varden  ScuZpin  

June  
J u l y  
Auglls t 
September 
October  
November 

Source: U. S. Fis i l  a n d  N F l d l i f c  Se rv i ce  1961, 



maintained trail to the lake provldes hiking access for sport fisher- 

men, The trail begins at the south end of Lower Trail Lake. Another 

trail follows the outlet strear! from its mouth to t h e  Lake. 

The lake provides excellent habitat for the maintenance of fish 

populatiuns, although spawning areas are minimal. There are small 

areas of suitable gravel in the inlet stream but s t o c k i n g  by ADF&G 

maintains the sport fish population. In 1963 ADF&G stoclred 49 Arctic 

graylino adults in Vagt Lake and in 1965 added 170 grayling adults. 

Tn 1372 sampling of the lake by ADF&G determined the presence of resi- 

dent pcpulations of rainbow trout, D o l l y  Varden, s c u l p i n ,  and numerous 

stickleback; however, no grayling were captured in the system. 

Subsequent to those investigations a trickle-type dam was con- 

structed by ADF&G and USFS at the lake outlet. to restrict outrniqration 

of stocked fish. Inrnigratiori from lower T r a i l  iiake is effectively 

vestrictcd by a  falls approximately sixty feet above the mouth of  the 

creek. The lake was r e h a b i l i t a t e d  by ADF&G with rotenone in 1973 and 

stocked with 26,200 rainbow trout in 1974. This stocking effort was 

successful arid 2roduced good sport fishing opportunity for rainbow 

trout. ADF&G supplemented this fishery in July 1980, stocking it with 

8,600 rainbows (L. Larsen, pers. corn. ) , 

The  t o t a l  length of the ourlet strsarn ([Tagt Creek) is about 

fifteen I1uncirei3 feet. The upper sectiosi iif the cr l>ek  has a moderate 

gradient, stable bank structure and an adequate pool:riffle ratio for 

fish pr sduc - t ion  (75%: 25%) (Hawse 3-97?) . There is cover avaiLablLe in 

the d e b r i s  jams and a l a n i ;  the grassy u n d e r c u t  banks,  b u t  there is 

1ittlc. spawlilrig gravel. cwail ; iblc+ The lower s e c t i o n  is in a sravsow 

-LIrock canyoon with stct2per gradient and fewer  ;ireas of cc?vel-, 

b;,i s,irnpl ed V ~ q t  C'rt~eli with rni:~iiow tr;ips a n d  a L,;ickpazli PI ect:?:o- 

s h o c k e r  i r i  October L 9 G l .  Cii~lnow p i  I w~i:; unprodi:i:t.i ve i r l  tile 

stl:c.an! s e g ~ n c l r t  a t ) o v ~ t  trli-itl! f c 7 l . l ~ .  Iri f-hi-. .lc;~%~cr 311 y,~xds of tirli? sL?-.ii~:i:? 
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fri?z?n, with a minimal f l o w  below t.he ice and la rge  aufeis areas at 

t h e  mouth and at several l oca t ions  midway betwecii t he  mouth and the 

o u t l e t  of Vag t -  Lake, 

Subsequent to these  investigations, it was determined t h a t  che 

preferred plan developed by Ebasco would have no impact on Vag t  Lake 

or Creek. A s  a r e s u l t ,  we conducted no furrher i nves t iga t ions  on the 

Vagt Creek basin, 

FISHERIES INVESTIGATIONS 

The b io log ica l  c h a r a c t e r i s t i c  of the Kenai River  d r a i n a g e  that i s  

of most c u r r e n t  interest t o  Ran is i t s  u s e  a s  a  spawning and r ea r ing  

area by salmon, Information pertaining d i r e c t l y  t o  the aquatic biota  

of the watershed, therefore ,  i s  li.n-iit-,ed primari ly to that which re-  

l a t e s  d i r e c t l y  t~ salmon, P r e v i o u s  i1:vestigations of the  w a t e r s  t h a t  

will he impacted by t h e  G r a n t  L a k e  hydroelec t r ic  p r o j e c t  have a l s o  

focused on salmon use, F i g u r e  4 0  i l l u s t r a t e s  some l i f e  h i s t o r y  

f e a t u r e s  of t h e  t h r e e  spec ies  of sal~non k~owri or. suspected t o  u t i l i z e  

Grant Creek arid F a l l s  C r e e k  f o r  spawning. 

We begar? f i s h e r i e s  inves t iga t ions  i n  October 198L t o  v e r i f y  and 

expand t he  infcsrn~ation pertairl ing t o  t h e  u t i l i z a t i o l l  nf these -stems 

by salmon and  o the r  spec ies .  The f o l l o l i i n g  provides l i f e  h is tor \ .  

irlforrna-ttion 3s well. the habitat ~uti1izatior-i c:haracttisi.stics of tl-,e 

spccics found i n  the p r o j e c t  waters. 

K i n g  (fhinock) Salmon -- -- 
King s(;llmon critcr t h e  I;trr?ai syst t lm ir: t w o  d i . s t i r ~ c t  rtlrls, 'T11e 

fi.3-i;t b e g i n s  i r l  i ; ~ i .~ -  :!;iy, peaks i n  mid-June, arid e n d s  i n  ca=;y j u l y .  

??lie sccond xu11 b c q i ~ ~ s  ii: carly July, pczks i r i  l a t i?  ,!ul-y, drid t . r ~ r l s  by 

~nj-( i - l iuqust .  l ~ f i c l . i < ~  t a c ~ c ~ i - ~ ~ y  t . 2 ~ ~ 3 ~ ~ 1 r 7 ~ 3 1 t f - s  C O ~ I C ? L ? C : ~ . L ~ C ~  by USFb;S j.11 t - ] ~ ~ :  p a s t  

t .h~*<;(> ~ c c ~ T > ;  i n ~ l i ~ ~ i  L Q C ~  t l ~ i ~ i  C\-IY- 1%:' Z L F I  i- i ~ j l  PXC L L I ~ ~ ~ I . ~ < J ~ Y  -jri +;~:ik>l~- 

tar./ y .  I:; of t I ariu 1 t 1 i i : - , i r  S!jLl\g:i 11xclu::jvely 111 bht: 

m;ti 1-1:: tcin !:(~n<ll ( ( 2 .  lt~~rcjtlr , l ~ ~ > ~ : i  . C:~I::L~~+ 1 * l ~ r e ~ , ~ i o u s  ~ I I V C ~ : : ~  i ~ j a k j . 0 1 ~ ~ ;  1 1 2 ~ ~ 2  
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to t w o  rnonxhs between e n t r y  into t h e  Kenai  River a ~ d  ax-r.ival a t  t h e  

upper exrd of the Kenai drainage at Grant Creek, 

King salmon prefer to spawrl in deeper water and v~~i l .9  rx t i l i ze  

substrate of larger-size particles for redds than other species of 

salmon. Bcth  males 3rd females axe aggressive on tlne spawnin9 

grounds. Each female may be attended by several males but  at tempts to 

spawn o n l y  with the dominant male, Smaller males may dart i n t o  the 

redd and deposit sperm as the eggs are released. After spawning, the 

female digs at the upstream end of the nest and covers the eggs with 

gravel. The females may dig more than one redd and spawn with more 

than one made, F e c u n d i t y  va r ies  with the s i z e  nf the Eema,l.e, b u t  the 

average fctr ea r ly  r u n  Kcnai fish is 9,000 eygs/fernale and 22,000 

eggs/fernale for Late run fish (W. Heard, pers, c o m r n . ) .  

Fertilized eggs hatch the foliowing spring, and the alevins spend 

t w o  to three weeks in the gravel before emerging as free-s~jrimming fry. 

b i o s t  juvenile kings will spend one year  in f r e s h  w a t c r  before mi- 

g r a t i n g  to sea in late June. D u r i n g  t h i s  per iod ,  they feed c h i e f l y  on 

t e r r e s t r i a l  insects ,  chironcmids, c o r i x i d s ,  caddis f l i e s ,  mites, 

s p i d e r s ,  aphi .ds ,  small  crustaceans--virtually a t ~ y t h i n g  available t o  

them, a l t h o u g h  t l i e y  do s o t  appear to ea t  fishes duui-i~g t h e i r  Sresh- 

wt1te. r  Life ,  Adults r e t u r n  a f t e r  two to s i x  years  a t  sea ,  An esti- 

rckted 50,000 kings spawn in the qenai River drainage a n n u a i i y .  

Several K e n a i  I<ivclr tributary systems support escapements of several. 

thousarid I c i n g s ;  Ilowcver, upstreax-i t r i b u t a r i e s  average escapements of 

50 to 200 f i s h  (Co Bilrcjcu, pers. c o m n ? ,  ) . 
Kino s a l m o n  u t i l i z e  i;rsr?t C r e e k  f o r  spcjru~iing 2nd r e a r i n g .  

Previo i i s  i n v e s  t i g a t  or-s (USFWS , 1961 ) havc found rzi ir ini i  k i n g s  i r l  G r a n t  

Crt2elc in all. months ~ x c e j > t :  $lLirzil ant3 !.lay ' I  3 )  Recorded peak 

s 1 ) ; r w i l c r  esi.,ipcm~?nt counts fo r  thi :  r .L952 r 9 zre pre-  

i t  in i T h ~ a  CIVI'L..I(JC ~!p;!k. c o u n t  O F  s ;v iwn inc j  l i .~x<1s ciuri!'iq 

ti, i s  t i ?  i:; 1 9 ;  i i n w c w r  , 2 riin f 1 t i  r to year. 'T1:e 

l , i l  y i l s t  I ~c:~.i>~.-t9r>ii was .LC:, I .  O \ ~ ~ i t l r . ^ t ' t i  t 1 0 1 1  2011cjLi ~- '~cx~zs  in 

I Q c i  , > ~ t ~ r c  ~ : h ; ~ . t '  l ? t'i'i t. . t-;~)rncz previolas :c ) [ i n  t s III,I:,* i l L i \ - t \  b t f t b ~ l  ? 0:1. i?t:t> t o  

I -  p ( , ~ ) r j t - "  ri1~:;c~rva ~ : L O I I  rol:(-J it :  i.urls l l ~ : c l  I 1  CIIZ f 1mv:l; t hat: I - ,  , 111 

. p i ~ ~ c j ~ ~ : ;  t- k ' i  C ~ ~ I I - C ~  3t3 ) n f j c >  i I :  :~tlrcl r t l i q o x t i c t i  I t i l t >  I<v~r2 ;-rlcf 1 0  ' ,' 

. > k i t  C' i  ; .?; * 



- tigure 40. Generalized, Kenai R i v e r  life history Fnforlnatio~l f u r  Pacific 
salmon known or suspected t o  spawn in Crant Creek, 

T i m e  s p e n t  in 
fresh :cater a f t e r  Average weight Average eggs 

Spezies of 
1. 

emergence f r m  Time spent Age at of adults - p e r  Emale --- 
,-a 2xon gravel at sea spawning early run late run early run late run 

King sa lzor i  3-12 rnonttls 1-6 years  3 -. 7 3 0 , 0  l b s  37.0 3,bs 9,003 E2,000 

;tijcl salmon 12-36 months 1-4 years  3-6 5 .0  Ibs 7 * 0  Ibs 3,700 3,500 

SiLvzw safxon 12-36  months 1 year 3-4 7 . 9  I b s  1 0 , 2  I b s  3 ,703  4 ,  f.00 

- k .  ks :ep t iuns  t o  these g e n c r s i  characteristics occur  f r equen t ly .  

Source :  l f e r r ~ l l  1970. 
t- 
L *  Burger, pers ,  cunm, 
5. Maxricrstrox, p e r s ,  comm. 
1' 71 
P.. L ; ; K ~ ? o : ~ ~  pers, coma, 



P r e v i o ~ z s  investigators foundi rearing king salmon in Falls Creek 

during fa19 (Figure 39) b u t  four?d no adult spawners u s i n g  the creek. 

Local residents reported that the Lop.ver 100 feet at the outlet may 

have been ~ t i l . i z e d  by spawning salmon i n  past: years. 'We fourld no 

u t i l i z a t i o n  of Falls Creek by k i n g  salmon d u r i n g  its inves-tigations in 

1981 an2 1982, T h i s  mziy be t h e  resd-t: s f  increased placer mining 

a c t i v i t y  i n  the. lower segment of the Creek. 

Our f i e l d  activities began in October 1981, too late for spawner 

er~urnera t ion;  however-, w e  observed king salmon in spawning coloratior, 

during an earlier (August 1981) preliminak-y field trip. At that time 

Gras:t Creek was zt an extremely h i f ' l  s t a g e ,  and turbid \,cater condi- 

t i o n s  precluded an accu,,~e enurneratior, of spawners, As noted 

previc~~sly (Figure 38) , the moi~ths of highest flow in Grant Creek arc 
from June through Xulyust, and flows remain fairly high u n t i l  November, 

These high discharges d u r i n g  peak spawnixlcj a e t l v i t y  have hampered 

previous attempts at spaxner ide~tification and enumeration, 

D ~ ~ r i r l c j  t h e  lower flws of 3ctober 1381, Grant Creek rern?incd 

swift, turbid, and deep enough to preclude crossing on foot, Careful 

obse rva t i on  as well as eiectroshocking and angling did n o t  result in 

the discovery of any adult king salmon d u r i n g  at this time; hc:vcver, 

ten p a r t i a l l y  decomp~>sed carcasses were countcd from the mouth upriver 

to the gorge. AUFGG cnumcrated 45 klzjcjs duriiiq their survey in August 

1981 (Figure 35). 

During Plar-c": 1982 the low flows i11 Grant Creek enabled iz c'ietailed 

<:valuation of the availability of the spawning gravel in Grant Creek. 

The: overall n,rl:urc sf the substrate rnL-lt_c.uials i r l  G l - L l ~ t  C r e e k  i s  de te r -  

mined  pcir t ial l  y by tiic s t e e p  yraciicnh. anti ycnttra1l.y iii.gh trelocit ics of 
ir 

the c r rck ,  w h i c h  t-i~nd. to wash s ~ n a l l c r  sl~~iw:iir-itlj. ma?-t.rials out- of t:lw 

sy:-itc?rn. Suf>:; tra te rnat t i ~ r i  Ll 1s are  vi?ry co;iusil +ltlu-cluqhout. t i l t -  entire‘ 

It!iicjt.h csf t l ~ f i  ~ . r - t , c : l : ,  rL?x?(-jincj in si:*i; L r i \ 1 1 1  : ; I I I ~ ~ L I  ~ . C S  l c i ~ ~ ; t 2  ~ - ~ r i 1 3 ) ~ l . t > : - ,  (i;-3. 

t .  5 0  I u p  t u  J ;~"I:<~UY'C 01 Z I 1 ~ c j o  cok;l)lt~s ar?~l  TVst-%ry 1.11-qt-" t , , ~ u l c i L ~ r s  

( 2 5 0  trun arid I c i ~ * ( j ~ r )  il(f,i;: thc' X T I O U ~ ~ I  of" f 1 1 ~  C.Olt<j . \JC\"L"Y f t b w  j ) L t t ( ' l > t ' i ;  c ) f  

r j r c lv t ?  1 ( 2  t 0 4  lnm) t i  - I  r r ~ _ v ; ~ r  I , L1r!c3 I * ~ L X I I ~  C) t' 

I 1 I W I  t'i~ i : i t > c i i i l r ~ ~  t c : c J I~~s ; ( . :  ~ c > b k ~ > ' l t ; s *  ' i ' l ~ t \  < I  l - c b , ~ > ;  t- hd?. 

1 1 2  1 1 1 f ;  1 1 1 f l . c : ~  k i c ' l  1 t ' T  t h c t l l  , Iy , ' rbT", : r~c"l ,c) te '~ l i  1 c i  1 11\1 L. r 1  3 - 

K~IO!:: ( 1  k ; i ~ , i I , ~ r i  : ;>,q (7:; J(>t t l ~  r . ! : - r - i ~ h d  1): ;  ; I : \  j t  c - t -  Y U * ~ ~  y f  L S ~ I C I  1 t>v , i  i ~ I , I ?  1 1 1  (11.11 1 I - , \ {  



- zra  dcp - j c tFd  in ~ i q u r e  41. The m i l r c i n s  ~i tho c r ~ e k  XcXc  t,layr-]> *' 

{:a-,,~at ~ y d  i &.arch ; however, some strc;ii?,f 1 ow does @ C C U r  t i l~o3gi '  miircji!: 

subs: rLitps 1 0 ~ a t i 0 : 1 ~ .  There i s  e x t e n s i v e  i l n w  beneat?: the 

bdiik ice .l-.elvpj ill I:.any l ~ - 2 t i o n s  as well 2:; Kany a u f r l i s  beds ,  i ; lc ' . i - -  

cat  ing 2 >otarlt;cl L :on t r i bu t i on  of g rcu -dwa tz r  to w i n t f  r flow. 

nuiinc; zally ~3gzst 1982, w e  surveyed G r a n t  C r e e k  f c x  spawning 

I ' i\:ngs. !zk x:~;ilir..;a a t0t.d of 11: ir stud*? areas 1, . i r  and 3 (Fig- 

u r e  A ) .  ~hzsr adi:It.; app5rent.l~ r e c e n t l y  entered the system and 

were noving shout a grea t  d e a l  from art23 t o  a rea ,  and  probably were i n  

the prGce_;s 2 f  selecting spawning zreas. Only one female in study 

area 1 sr-m-cj to h o l d  position t h r o l - n h o u t  t h e  s u r v e y  period. h'o 

~ ~ c t i v i  spawning a c t i v i t y  was obscrved in e a r l y  Augus t .  Several of th2  

dip12 poo ls  nay have held a d d i t i c n a l  unobse2--:ed kini! a d u l t s ;  howevcr , 

tlsi-11~; an i-.;ect.~osE.,ockcr in o::e s u c h  area producec? no a d d i t i o n a l  fish. 

Zjuriiicj t!ln tiiis-d week of ;=gust, 1982, G r m t  Creek  was resurveyed 

for s a c t i v i t y  and a total cf 46 kl i igs  were recorded :Fig-  

u r e  42). !?ater c ~ - ? i r i d i t i ~ n s  were n e a r l y  i Z e a 2  f o r  ~ b ~ e l . v t ? t i o ~ ?  fron t h e  

rivcr Sar.ks, excel,t: ir; deeper ! ~ s ~ F s .  , ieverCij  pc'.il-s of 'Si~gs wexe S L ? ~ ~ :  

ir. ar t?as  of f a i r l y  iarcll.7 su5strcltcci however-, th .zy see!nef;l to have r;o 
. = 

t i i r 5 ~ ~ ~ i t . y  i i i q ~ i n g  t i i rouq i i  C!!c top l a y e r  of c ~ b b l e s  to t h e  rnedi~::? 

gx-axrcls h?l,s:s, 

ix ic,-cue 37 .-;flc_:ws f l - i t z  r e s u 3 2 ;  or' iiivesti;,!d.tii?ris \>f -the t:t j j i z d t i . ~ ~ ~ :  
. - 

ot "x-an t  C1-ct?E: k y  ~ L L V P I ! ~  i r k i r? ;~ .  s~i1~c1.i ~1s.il1~j n~i.lln~it7 t r . 3 ~  an6 ~ P P V - 0 -  -..A- 

: : h i .~~*kcr .  h i t : : 7 . ~ ; t ! ~ i t : - t 2 ~ ; l ! ~ s ~ > ~ x ;  I I ~ s ~ ~ ~ c T ~ < ? ~ I  of k l ~ , q  S ~ I ~ R I O ; ~  ~ ~ l \ ~ ~ > r > i - ] p 5  { : j~~qht -  

in mi s:r\r,:~ +--_;ipc i i t  ( _ ; r a n t  C i-el-1: 1s p ~ - t : t ; ( t l ~ l r t ~ c l  .in j<'iq~?l-l;'. 41 1. >i ~ Q ~ ~ ~ ~ ~ ~ , ~  

1 .  f ' ? - t -qu t>! ,~y  :II :>tc,(-jrarn 0 f f - ~ s , h  ~31.1rj I-&<; tht; 1 3 ~  r f c ~ ~ r i : L ~ ~ L : t ~  0;; *-kit> 

c 1 L ' ? i i  / l i l  i i > l ~ ; Y < ' i S ~ \  i S j : - i ~ : : t ~ l > t - i ? t d  jl? A!'37p::i?ix :\, l:x)ljL>i2_' 1, 

1 !- :k:<?i: i t  1 . 1 . -  ?!-it: b:i n t t ' r  i t :  i j -I til,lt 

, . I  h r : l j  r c c j ? l +  c::tzi! 1.y 1 t &,:t ~-.i~.;i-io(-E:;l~- l i ~ y ~ ?  p 1 I i l c i ~  j 1 tl 

I .i I i: i ; i -  - I 11 + ' I - 1 I 1 ; I -  I ? 4 < ~ k - , ; ~  c i i L c j  1 7 i ~ c ~ ~ ~ ~ i l l  



c 41. Principal. p h y s i c a l  c 
s r r l m o r ~  spawning succ 



Figuie 42. iocarion of king salmoii and red %aiman .\p;i\-c;ling 
zctitlities, Grant. Creek, August i 983. 

King salmon spawners (indictires m e  or n o r e  individuals 
8 -total ob,eri8cd - 46) 



Loeac i o n  

>i.finilow 'I'T~T? :. 
----4L 

Sample area 1 -A *I 5 i 0 2 1 

saIi".-. &t!..le area 2 1 7  1 1 0 3 

Sa~ple area 3 37 0 0 r? 8 

S a m ~ i t .  4 1 li 0 0 4 2 

U - - . _ _ I - I _ I I C - - L - I - U - - - - - -  

To-t-31 F i s l l  711 6 2 4 34 

TL';c af ' l 'rap t i o u r s  89 306 262 108 126  

Cat 211 PC r EL) LILA O,S9 0.011. 0 .01  0 . 0 -i 0 . 2 7  





1uvi3ni les  ci2llccteci in June 1982 were l i r g e r  t han  zverage (90 ti] 

100 rrm:), 

Durinq the perfor~arice of the block and removal populatior. study 

in !~!dy 1982 (Appendix B) , king a l e v i n s  h:ere stimulated to Leave the 

g r a v e l  prematurely by the electroshucker. Thc presence of thrse fish 

cor~fi rmed spawning sctivity and overwinter survival in the potential 

spawning gravels previously delineated in sample area No., 1 (Fig- 

:arc 41.) . 
D u r i n g  the fall 1982 trappifig effort, juvenile king salmon were 

found in all sampling areas but were most numerous in the lower and 

mid-river segments. These juveniles generally exhibited a ~lreference 

for habitat .that csntainec? moderate velocity (1 to 2 fps)  , suc i l  as the 

margin of t h e  i na i~ l  channels. They also were present in areas of 

generally high veioci ty , where large scbstrate 01- organic debris 

provi,;ied cover and SO]:\<? r e  l i e f  fram h i g h  v a l o c i t  ies , 

These data would indicaic;.- ti-zit the king salmon juve!,iles utilize 

i';uar?t C r e e k  f o r  rearing year r u t 2 w  c?Lt.ho~lqh we suspect that scme 

i n i d i v i d n a l s  may leave tile systern to overwint-er in 'rk-ail Lakes ar 

beo,-irnp very dr:c?et..ive d u r i n g  winter al~C:, seek interst-ir;ial :?ahitnit-. in 

th i l  c:i->arst' suk~s t ra te  of the streart?. Some juvenile k i n g  saLrno;: ~1s). 

PI;T.OT .,;rjrlt C31~et.k fryer:\ 1I\rc?iS ?,akt-1s fa r  c~;ip~por-t anis- r ic  feedis-:g, espe- 

cial.3 ly i-n t h c  fall. At tliis 15.1~12 the' w a t e r  c,i 'I'L-aj.1 I.,,~kct becams v e r y  

i-arhi iJ  ;:on~p~?~:tl.L:l to thi: w a  tel-:; 01: G l r c u l t  C r e e k ,  

Soc'kcyt? ( W ~ C I )  S c i  lrnci1-I - ---- ---- ----- 
:i~.~c;kc:y~: : ; c t l c i ~ ) r ~  L ~ L - I - I ~ ~ - ( ~  .ilYi ~ k c  K . t . : r ~ ~ ~ i  S\~:;!:C~III ill Lwn d i s c r P ~ - t . ~  r~,ins. 



Soi-'<pye szlmon knowi, to u t i 3 . i ; ~  G r a n t  C r e e k  i c r  s ~ ~ z ~ w R ~ ~ G .  

7rl l ;ypg: : j  pr;.cun?abiy outi:li.gratc to rear i i ~  t i i f  'Tra i l  IaT<ike sysren. 30 

jocfieyr juveniles havir been observed in G r a n t  Crcek .  F i g u r e  35 

orovidss t h e  recorded peak spswnzr escapement counts for t i l e  years  

1352 t h r o u g h  1952.  he average nur3ber of sockeye enumerated in p e a k  

counts i s  6:; however, the run fluctuates g r e a t l y  from year t o  year. 
rri ' .ne l a r g e s t  number recorded was 3 2 4  i n  1962. None was recorded i n  

c o u n t s  i n  1957, 1959, 1976, 19778, ox 198C. 

Some local r e s iden t s  have repcr ted  sockeye s p a w n i n g  i n  t h e  lo~yer 

reaches of Fzlls Greek; however, US171.i7S st.udic;s in 1959 and 1960 

illciicated t h a t  3:. aclult sockeyes were in the stream. No ADFSG 

escdpcnent surveys have been recorded. We found no evidence of 

sockeye s p a w n i ~ c j  in Falls Creek; however, 10 sockeye carcasses  were 

o b s c ~ ~ c d  at low water a l i ,~ lg  t h e  ba:;ks of T r a i l  ;iiver near the eon- 

fi~e12c-e of Falls Creek in C~ctober 15S1. IXo sockeye were e n u m e r a t e d  i n  

A c g ~ s ~  1332 in this a rea  due t o  t;2c t c r b i d i ? . }  of the water ,  

3iicl~t3)~e en t c t r  G r a n t  Cre21.c in &ticj:?st aiid early September. No 

C<-)C-+K Ld*\7c 
'..%. ' Live car dead,  ere oi3scrrvc;id by AEICC in October of 1981., 

Cur:j.r:g t hz  tllirci week. of ~~uc; .us",  of 1982, 135 sockeye were oountcd in 

t7::+,11?t Cs-rck .ill?dt?r oh~orvaticn col?ditions. The majority weye i l l  

Y - v l *  i d e n t i f i i i a  areas of patentiai:].;~ suitabl? cjrave2. (Fig- 



C O ~ L I  ;z?-non are knowr, :n u t i ? l i . z e  Srant Creel< fcr rzari i2g.  

P s - m r i o s s  1 1  .--est Fgators -found ju -ce l~ i  le cohos ~ n l y  i1-i the t i m e  per iu6 

f rum Ai~?- t l s t -  t h ~ o u g h  October (Figure 36) , No previous ir:li7estigato:-s 

renor ted  cohos spawning in Grant C r e e k ,  h:lc3. no escapc:i?n7t data  ara 

The major food f o r  juvenile cohos 1s terrestviaf i n s e c t s ,  €?see- 

cial1.y diptlex-a and  hyrner,oyterz, The d i e t  may zilso inc lude  m i t  

beetles, aphids,  t h r ip s ,  cullembola, spiders, a rd  pexhaps zooplankton, 

b l a s t  fcedincj i s  a t  t h e  s u r f a c e ,  Larger coho juveniles may often be 

serious predators of young sockeye salmon (Koos 1960). 

Dur i :~g  October 1981 an3 again in August 3982 we a c t i v e l y  searched 

far evidence of cok.,o .c.pi:~21~;:;;i~~l~ a c t i v i t y  b u t  .found none. Some cchos 

en-cer t h e  Keaai system very  late i n  tfic yea r  and may not ar r ive  to 

spawn :in G r a r l i  C r e e k  i t  NaverJ2i.r and hate December. No field 

i~?vc,-s t iga"; : j~c~~~s were conducted cluvilig these mcr-rths, 

T h e  3.-nsults of irivestiyations of the u t i l i z a t i o n  o f  Grant Creek 

by j uve r r i i e  coho salrrisn usi.rlg minr~otv. trap and elzctxoshockcr appeal* in 

F i s u r e  45, A Len;th/:freyuency histogram of ; u v e n i l e  cchos trapped i.n 

iS~i31-it Creek is presented in F i g u r e  46. i-I, lsngj-,h, 'frr-lq~~cn~:~r histoyran 

of f is11 captused ~ S Y ~ I I L ]  the perf ~ ~ - ~ i a n c c  of the block and r c ~ o \ i a i  

dici 1rt3t: t ; i i l i z a  ,IS w i d ?  a i-ni?ije o f  kCibi t ; . , t  3s did j t l v e n i l o  k_ i r~c j s ,  

,YuveniL;: col.los S I I ~ Y , \ ~ C ~ ~  ii ~ I - C : ~ ' ~ - ~ ~ L ' C > S - I ~ C  f o r  ~ k i ~ 1 1 b o . 1 ~ .  water w i t h  low v e l c - r k t y  

c i i l i ?  , ~ n  abur~c?;l~;i:t? of c ' ie t r i t  ,il_ c:o~;,'e?r, T h i s  t y p e  o f  Ii;;i>i.taC w a s  q c n p u a l -  

I y Eottilci o n l y  1 1 1  tlrc d~>t.i~, 1)00L>, anci b a r k w a t - c r  t i  Y ~ - , L I S  in the LQWCY s ttldt27 

t i ;  ij\lv(lii.i kt> C (  )\'IC^)S ~ ~ P J ) I ' C I  T,--cL~ to be u c s t  r i c t  cd t c\i tlie Iow~, r  t-l:.r*c\t? 

! 1 r i  Y"" 'ci ,TS I \ l i i i !  ! 1 1  5 fi'.?l!ili i [ i  t l i i ?  I S  ~ t ; ~ l i I \ '  cil'i'5l. 'rii~? 



Oc toi7~?1 i"ia r CC:?? J1 i3 )J .June al.igr?s t 

'Locl;t i o n  1931 1982 1982 1982 .t 982 

~ Sample area 1 0 4 0 

~ Sample area 2 0 0 3 

Ssn~p'llc area 3 -I 
*- 0 0 



F i  D!ire 4 6 .  i.ci-jgt-h/ f requw-~c:y !ij sfograiri n f  c ~ ~ h o  sa lmon  j u v e n i l e  taken 
by minnow t r a p s ,  S r a n t  Creek,  1981 --I982 .* 

4kl 58 55 
" " .  . j -- . ,, t r *  . '  * ,v : . > t  L ~ ~ ~ Y I L K > % C Z  d ~ i r i f i r ;  t.{i<: b l o c k  a&>; 

3 ,  

: * : .': tA &*L*-.:- =r.  .: : 1: #*%tj;:LT.e-:*: 2, ' A h i b i :  2 * 



cohcs may be i to Grant. Cri'i 'k I - 1  t i i ~ h i - i  waters sf T r i l i  1 

Lake c3urlr.q tl:c l a t e  suxner  Lird fz11 or are prci;r:ny o f  ilr;tnc C r e e k  

stacks, 

Rai r? l - .ow Trout -...- 

,?c'zi.i!b~w t - ro~ .~t  begin -to seek o u t  s l i a l r u w  gravcsl. riffles to spawn 

c?urinq .late i.wi1:tc.r or ezr?y spring ,$hen water t e n p s ~ c a t u r e s  begin to 

increase, A r edd  is prepared in fine gravels by t h e  fernale hefore she 

re leases  from 2110 ta 6,00G egy;s, depending an hex s i z e .  Hatching 

normally occurs from a pew weeks to of:veral mo;lths after spawning, 

dcper,dir?q ~311 water t.cmpcyatuucs. Energence occurs s21leral. weeks after 

h a t c h i n ? .  Fry .'ire usually seez: in groups si?eltt?rc6 song stream or. 

l s k e  marg las .  Smz3 1 t r o u t  f c : ~ b  mainly on crustaceans, plant mztcrial, 

and 3'quat-ic i ; lsects until they are  l a r g e  enouqh to l e d .  cn other Fish. 

Rt?irl!>ow t r o u t .  ar? I;ricti;n riz u t i l i z e  Grantl Creek for juvenile 

re~uimlg and  a< . lu l t  fo r>- -Fny . .  Xc? cbservatio:ls have beer: made of ra inbow 

spawninc: in [;rant Creek ;  howev2r, several aaulks were p r e s e n t  in t h e  

crec"rci;i :.jay cLr,c', :until.. Rainbcws are a c t i . v e l y  suuci i t  bq- fisher;-nen at 

thi3 mouth 311d i3 t.ke t icstrean sctols of G r a n t  Cz-eek,  

Thc r e s u l t s  of invzst- gari ions of tl?e utilizdtioir cxf Granr. Creek 

by 3uvc1-1 ile rn i l g h ~ c s  usir;; ni~irow < yaps and c ~ ~ ~ ~ L ' T T o s " . c : ' ~ ~ ? ~  ;ire gi{.:- 

senti2d in Tig~~rc 47. A L e r i ~ t h ~ ' f : - ~ ~ i ~ : : f : ~ ~ c y  h is rcqrzn  of rai::hows trai~pccl 

i n  Grailr i 'r iack is rl-i.~i~:;t~i.i i!: ''i.-:ur72 3 8 .  A le~?g';h,~Yrec;il~~:icy h i s t o -  

,jrL~i? of f i s h  cc?p-urcd  d z ~ i n q  t l i ~ .  ~~~- i i ) r r~ i i i r , c c  of ?lie CaPtiirii (~i t hi. 

13"iock a i d  ~ - ~ : r n o ~ ~ a l  ? 2 : h : t > ~ c s : > ; e  is r ~ x - ~ : ~ ~ ~ ~ : t ~ d  i ~ i  .:i:;>pfi2ix 13, F::<l~ibjt:  2 .  

* - ' L 1 I ?  I r ,  I : ~  Y i 1 s sc.i.n;t~,i : c) bc: IIII-I- : O X ~ I I I ~  

~ ~ ~ S ~ ~ ~ h l - l ? ~ ? ~ ~  1:) '311 S ~ U C ~ V  liYCdb !1dk2l! <i t ->< K J ~ I ~ ~ ~ T ~ . C ~  <L-\.?I:I S ! I ~ I ~ ~ ~ L ~ J ~ ~ ,  ~ L c 2 f \ ~  

y;:,'it_rq- ' (1 < j W . ~ > t j  ]20]- t2 : :  *vsvi+ ,<j*-i?*ki+ ( 3  T b ? & J ~ t > ~ ~ ~ ~ , ~ .  :~:.I:C ~ t k i ' ~ ~  L R I C - ) I ~ ~ . ~ & : ~  

Y L ~  2 b?:: \ l I * t \  L i ? - i ( ' t  I T - " * 4  i l :  '"%; 1 :.* t . 2 -  r?\>b t: -A*.!  i\yt> :A : t 1 1 ~~?~~~~ ;2$; 

I - 1  2-i.i: i,rll.i11 1 o . . ,$.. -11 .  Y-:.~:?!Jo~,~~:; { : i j - F ; P  : I  ,l 1- 1: 1- i :I 

I 1:' .#:'.:? I! L 1 ! 4 : . : : ;  . . : : : : <  ; ( ]  1 : 

, ' 1 -  ti),' ; 1 - t . -  ] ( > I . !  : i 1 : . *  i l ~ j ~ . i l - f ~  , ; , . )* :! * -  I r c 1  ? ( > l  L i bV < > ;  i l k < >  

l L + d r l  1 :  : - < i l : : : ~ ( v ? '  ! 1 , -  : k J : " :  ;: j ; ' )  t . {  ;, t? - f ,  * A ; 1. 2 :  1 * a *  ? . t-11 1 : : 2 \):TI 

T- i -11  1':- 1: 1 I t  :;*,* ': : * rt * 



F-igure 4 7 ,  Grant Crcef.r ~:iinbcs\.~: t rou t :  talcen by rninno~~s trap alkd 
elec t rosl~oel ier  , (I)c t i z  Ser i9S 1 - ;\ugust: 1982. 

Sample area 1 13 3 0 L 4 3 

Sample area 2 2 0 7 1 1 

Sample area 3 6 0 3 1. 2 

Sbrnple area 4 3 0 0 0 0 

T o t a l  F i s h  

T o t a l  Trap Hou~s 

Catch Per Hsur 0,29 0,OL 0,06 0.03  06 

I, )I 27 zm r ~ i r t b o w  was ~3Ei~;i:t b?i a t ? ~ g l i n g  ;it t h e  ~~rrout:i? o f  Grnrzt  Creclc, 
;;;hell by ;ingl -ing in L TT~ITCC ; xd r l - j . t i o~~a l  r a i n b v w s  (30 to 30 cm) weye ' 

Grant  Creek, 



Figur 45. Lengt - i i / f r eque~~cy  h i s  tugram of rainbow t r o u t  j u . ~ e n i l c c ,  -,&en 
by minnow t r a p s ,  G r a n t  Creek, 1983,-1982,25 

. 5 :  .? rcirr, sf f is?i ~ a k e ~ i  by e l e c t  rc tsf ; t~cker  d u r i n g  t h e  b l o c k  a n d  
-, _ _ - < > :  .. rxcrci~t ::re su~~~arizcd i n  h~pendix B ,  Exhibic 2, 



D o l l y  Varden 
p- 

Golly Varden spawn i n  October and November. These c h a r  p r e f e r  

medium to l a r g e  g r a v e l  f o r  r e d d s ,  and t h e  female  may depotsit  600 t o  

6,000 e g g s ,  depend ing  on her s i z e .  The eggs  develop s l o w l y  through 

the  w i n t e r  period and h a t c h i n g  o c c u r s  in March or  April. ?'he a l z v i n s  

remain i n  t h e  g r a v e l  until erneryence in late April  t o  mid-May. The  

young feed actively as  soon as t h e y  emerge. Major fooi?s i n c l u d e  

in sec t ; ,  s p i d e r s ,  and a n n e l i d s  as w e l l  as s n a i l s ,  f i s h  eggs, and 

various s m a l l  fishes. The f r y  tend  t o  be inactive except when 

f e e d i n g ,  and they grow quite s lowly .  In nonanadrornous populations i n  

Alaska the young may spend from several months to three or f o u r  years 

in streams and t h e n  move t:o 3 lake, J u v e n i l e s  of t h e  anadsornous form 

rear  i n  s t r e a m s  t h r e e  o r  four years befo re  a seaward migration i n  l a t e  

May. Sexual  ma tu r i ty  is reached ir. three to six years i n  both types 

of populations. Males o f t e n  m a t u r e  a year e a r l i e r  than  females .  Not 

a l l  a d u l t s  migrate i n t o  fresh water to spawn; some may e n t e r  streams 

o n l y  to feed.  D o l l y s  can spawn more t h a n  once ,  r e t u r n i n g  t o  t h e i r  

n a t a l  stream i n  mid-July t o  late September. Spawning m o r t a l i t y  

va r i e s ,  b u t  a s m a l l  number l i v e s  ta spawn more than twice, Few appear 

to l i v e  longer than  e i g h t  y e a r s  (Armstrong 19691. 

Dol ly  Varden are known t o  u t i l i z e  Gran t  C r e e k  f o r  rearing. Pre-  

vious i ; ~ v e s t i g a t j o r i s  havc recorded t h e i r  p r e s e n c e  duxir!g t h e  m o ~ ~ t h s  of 

F 1 a r ~ h  th rough  September ( F i g u r e  3 6 ) .  Kear ing  D o i l y s  havc a l s o  beer; 

recorded i n  F a l l s  Crcck d u r i n g  summt?r  and fz31 (Pi-gure 39)- No obser- 

vations have ht-r>n made of Dolly Varden spawning i n  e i t h e r  Grant  o r  

F,-I ll s C 1 - c ~  jCs ; I-~CI'~?C?V(:IT, adults h,tvc-; been observed in G r a n t  Creek dur-irlg 

t h e  f a l l .  I!ol.lys are ac t iv ib ly  sough t  by  f i she rmen  a t  t h e  nloi~th and i n  

ups t rc ;~m pocil.s of Grant Creek cis well as i n  t h e  'L'rai.1. l c ikes .  

'T'hQ r.c.:;~.ll. ts :;1L r n j  l ~ : ~ c : i . ~  t ic tppi  nq  invcss tiy,lt-ior.is ( 7 f  i h c  uir i . i . i z ;~ t i c ! i~  

of G r a n t  C r e e k  by ~ u * ~ ~ c n i L c  D o l l y  Vnrcicn Lira prt.st.ntc>d i1.i E ' i g m  49, A 

.l-c:~~g t . l l /  f::c>c.i\.~~l!cy h i s  t . c ~ c j  c ~ f  Llij2 2 q; I ' t~rcl t :n  t ~ , ~ p p c ~ c l  in G r a n t  Crc t lk  i :; 

g~r~::;t:j~f:~:~j j 11 1 4  i ~ U L  (1 ! iO lcnqt h , ' f r ~ ~ p ~ ~ n c y  hi:; t - L - q r L i ~ ~ \  o f  i * i ~ ; l l  C : ~ ~ L I ~ L I I , ~ : C - ~  

d u r i r l y  t i - 1 ~ 3  j~(~r-f '(-.rnicince ( 2  t tlic blui:k rir,cl ri?movi~ 1. t1si3x..c 1.:;~ 1:; l::-t>sen tec! 

ir: Appi-?x~di:.: i i ,  k:>:hil_tit.. 2 . .  



\-- * i f l g i l r c  l+g + 
Gr.111c CreekL Deli V,ircien iaken by nlinrliirc t l rnp  and 
e i e s t r~>s i iu s l i e r ,  L I !  19Y i - X u j i ~ s t  1982 .. 

OC tr_7btizr 112 r 2 11 ?la a;* J u n e  hugus t 
Lacati~n 1931 198.2 1982 1982 1 9 5 2  

Sample area 1 10 9 I? 15 21 

Sample  area 2 

Sarnple area 3 9 0 13 I 26 



F i g u r e  50. ~ength/frequency histogram of Dol ly  Varden juveniles taken 
by minnow t r a p s ,  Crane Greek, 1981-1982,A 

0 :  f i - h  i J r  .;I by . i i -~ ; r~~ . i ; i i c%cr  i !ur ing  t h e  block  and 
L, r .  r i i  d ~ t -  3 ~ : - z l ~ r : ~ e d  111 kAppc-'sdix £3, E x i i i b i t  2 .  



The results of irlvestiqatioi~s using minnow traps of t h e  USE? of 

Falls Creek  by juvenile Dolly Varden <ire presented in F i y u r e  51. A 

length frequency hisrograrn of these f i s h  i s  presented i n  F i g u r e  52. 

Dolly Varden juveniles were the i n o s t  ubiquitous fish found in 

Granl:. Creek. They were distributed in all study areas in a wide 

variety of habitats, including shallow, slow water; deep pools; stream 

margins in sections with high velocities; mid-channel in areas where 

l a rge  boulders  or d e b r i s  protected them from high velocities; and in 

temporary backwaters and side channels d u r i n g  h igh  flows.  

The Dclly Varden captured i n  Grant Creek i n  May (including those 

taken during the elect.roshocking conducted during the block and 

rernoval exercise) and June a f  1952 were all 65 m or la rger  (Fig- 

ure 52). The absence of fry indicates that Dollys du not spawn in 

Grant Creek. In August 1902 Dolly varder. ranging from 55 mm to 30 cm 

were observed in n e a r l y  every Lacatias? i n  which observations were 

made. This would i f ld ica tc  a high level of r ca r i . ny  recruitme~~t from 

t h e  Trail. I r l . A ? s  sys tem,  which was extremely g l a c i a l l y  t u b i d  relati: 

to Grant Creck at this tirns, G Y ~ I I - t  Creek and other  relatively clear 

streams may play an important role in the production of Dally Varderi 

in the highly t u r b i d  T r a i l  l a k e s  area ,  L i k e  the other salmonids czf 

G r a n t  C r c c k ,  Dolly Vard~m bec,'c"irt~ii trruch less evic'ier~t i n  the w i n t e r  

moll ths . 4 

DoLly Varden were the o n l y  f ish species can$it  i n  Falls C r e e k ,  

They were distributed "Lflruuylnout t h c  creek in a d i v e r s e  rarlye of habi-  

t a t s ,  including thc area h c i n q  act,j-vcLy pZacc:r mincd, Thc cold water 

and ;ninisrrcj activity of Creek prr : )~.~ i .d~d nlcirginal h a b i t a t ,  a n d  t11c 

u t i l i z a t i u r ~  r.)f the c ; r cck  was ~0~1siClt-~r;tl-)3-y J.ess tliL?n that of G r c i r l t  

<;reek. IJI t i h r o  Wlltter I.'a I t s  C r s c k  t.i;ls I~'TOZF:II sol i c1I.y to the th;nl.weg 

n r ~ d  of f c + r c ( - i  no c?v~~rwi.r i t :ox:ir i~~ 11sb.i kit, No c~viilt-?t~crt? of c i d t ? T t  I J e ~ k 1 y  

' v 6 i i ~ - t i p r i  o r  sj-)as*irhi-r~y t x c t i v i  t.;? r w r - ;  r-i~c:r?l:clt~d i.ri l.',~lit; c3lr.ek. 





77 r i g u r c  52 .  ~engthifrequency histogram o f  D o l l y  Varden j u v e n i l e s  taken 
11;: ginnoid tr;il!s, F a l l s  Creek,  ! 381 -1983, 



apparently do not migrat-e except for spawning and a r e  quite sedentary. 

The coastrange s c u l p i n  may migrate seasonally, d o ~ n s t r ~ e a n  $n the 

spring and upstream in .the fall or win , teu ,  

The slimy s c u l p i n  i s  almost e x c l u s i v e l y  insaotivnraus i n  i t s  food 

habits, & d i n g  on diptercr larvae, ephemeroptera, and t.richspteua, 

Sn)-~l le : r  f i s h  feed most heav i ly  on d i p t e r a ,  d specially c'hisonornids. 

The food af the coastrange sculpin consists m a i n l y  of ben th ic  insec t  

larvae and nymphs, incXuding t r i chop te ra ,  pf-ecaptera, and ephemerop- 

t e ra ,  3 : t  may also prey on salmon fry and  does compete fo r  food w i t h  

coho salmon f r y  (Ringstad 1 9 7 4 )  * 

Sculpins are found both in Grant  Lake and i n - &  GranQ Creek, The 

scul.pirr u n i f o r m l y  found in Grant Lakc is the slirriy sculpin--Cot%us --- 
coyjinat~xs (IRichardsan)--and t h e  species found in Grant Crcek ( e x c e p t a t  ---- 
t h e  outlet o f  the l ake  above t h e  f a l l s )  i s  t h e  coas t range  sculpin-- 

Cottus a l . e u t i c u s  (Ci lbcr t f  * Previous investigators recorded s c u l p i r l  ---- 
in Grant Lake (USFWS 1961) and Grant Creek during most months of the 

yeear (I?iyenrc 3 6 ) .  

In our invcstigatjons of Grant Cake, s l i m y  sculpin were trapped 

in very srnsrll. numbzrs,  especially relative t.o stickl2back ( 5OQ, ' 1 )  . 
They were found in shallow littoral areas in both bas ins ,  usv .a l ly  i.n 

coves t v i t h  i?vicIea~t detrltal cover. Two were found  in Grant C:reek in a 

I.awgc pa01 f.~r:tc\reen the ueapev and l.awcx f a l l s ,  Thp numker of coast- 

r.an$je s c u l p i n  found in GrLtn t  Creek. was moderate, Nir?e?t:ct?n were taken 

i n  traps and 70 by electroshocker d u r i n ( j  t h e  e n t i r e  E i c 2 l d  study. They 

were present in all. seasons c ~ f  the year arid in ; i l l  study a r e a s  exocpt 

khc !  uy;pemosi_. i r r  b c t h  swift-rwrrir~q and a u i c t  watcr tklc?y were found 

hugcjirlg the JSot. tc)n~, 131 ten 111 the hcarls arid ta i l .  s of ri f-flcs , 

f":_t?vious ir lvt", I - ~ y c ?  LCJ::S f ~ \ i l ~ d  t h ~ ~ a t > : : 1 ~ i l i t ?  st i ~ ' k l t ~ b c ~ t : E ; - - i > ~ t : i t : i ~ ~ ~ t > ~ j t ~ ~ ~ l ~ :  
v- - -. ------ - - 

aculc>n t:us ( L i n r l d e u s )  --in (.;ran-?: L , + ~ k c  r:i 'Laxcjtz rlum13crs (tlSY\.IS 1 . 
--------" - 

S t i c k  Eilbtick ~ i u t l  oL ten I .  foot1 for lLiryc3r f i  F;i~c:s or. birds 

SJ~-ccdi r?g  i,c.:ernus i r i  sp r i : ly  and s u ~ i u ~ ~ c r . ,  'I'hcx r ; l , - i l ~  builds t 1 - i ~ .  rlt?zst:. L i ~ ~ t i  

c ~ t l a r d s  1 t 3 1 -  kc251 s l ' a w n  i:l(;, Serxu,il irlattlrit:~ 1s rc\t lr :f : i~~! L I ~  t * j ~ t b  f i L - S ~  < > I -  

< \ ~ C % A Z .  . :;I.. i ~:j.::I~tb;t~:f<~ t ( ' r i  t ;1,00111 , i ~ \ k  B i c ' i ?  t l l i ~ l  L X ~ : ~ L " C ' I  5; , 1 7 ~ :  

t - l ? t t l . ~ ~  {I i @ > ? -  ( * d l 1  jll2 vttt-l; d i l ' t l ~ ~ : ; ~ ~  



In o u r  i i i v c s t i g a t  i o n  of Grni i t  Lake, s t i ck l . ehack  were found m a i n l y  

i!~ moderately shall~w littoral areas in both  basins; however, t h e  

numbers of fish per trap in t h e  lower hasin and narrows area exceeded 

those in the upper basli; ten to one.  No sticklebac:: were found  in 

areas o f  d i s tu r l a sd  s h c ~ r e l i n c  or i r 2  the pelagic  ::one* 

I n c i d e n t a l  Fishes ----- 
Both adult grayling and whitefish have been repc~rted in Gran t  

C r e e j k  (Figure 3', AiELr3C 2 3 8 0 ) .  These species are  beli-eved to be 

o p p ~ ; r t u n i s t i c a l L y  feeding i n  Grant. Greek and are not r egu la r  residents 

n r  spawners in the system. 6Jc collected one g r a y l i n g  i.n October 1991 

in Stu* Area 3 o f  Grc.rir?,t Creek;  none, were collected at any other *time. 

No whi te f i sh  were observed or collected during o u r  s t u d y ,  
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BOTXWXCAL RESOURCES 

1NTRODLJCT:LOPl 

The Kenai P e n i n s u l a - p r i n c e  William Sound region i s  t h e  n o r t h e r n  

limit of t h e  coastal. hernlock-spruce forest- which stretches nearly two 

thousand miles from Oregon t o  Alaska. I n  s o ~ ~ t h c e n t r a l  Alaska t h i s  

type i s  g e n e r a l l y  l imi ted  by s teep rnaunta ins  and glaciers t o  a narrow 

coastal fringe (Ruth and H a r r i s  1 9 7 9 ) .  The p r i m a r y  species p2:esen-t i n  

the coastal forest are w e s t e r n  hemlock and S i t k a  s p r u c e .  P/Sountai!.n 

~ kernlock o f t e n  t a k e s  t h e  place of w e s t e r n  hemlock, and white spruce 

often rep]-aces Sitka s p r u c e  as a m a j o r  component of this f o r e s t  type 

0.1 the Kerlai Peninsula, White spruce/Sitka spruce hybrids are found 

on the K e r l a i  P e n i n s u l a  (V ieueck  and L i t t l e  1 9 7 2 )  , Cornon urlderstory 

plants include a l d e r ,  rusty menziesia, v a r i o u s  hlucberwics,  and 

higlabush cranberry, Areas of poor d r a i n a g e  o f t en  sup9ort open bogs, 

typicc, l , iy vecjetated with low sh rubs ,  mosses, and  sedges (Vierec l t  and 

L i t t 1 . e  1 9 ' 7 2 ) .  T i m b e r l i n e  on the K c r ~ a i  P e n i n s u l a  i s  generally a t  1,000 

to I ,SOU ft (1-uth and Harri-s  1979) . 
G r a n t  Lake lies in a v a l l e y  with steep, avalanche-prone slopes, 

Tkbe mountain tops are essentially barren of plant l i f i .  and have 

numemus  permanent  snowfie lc?~.  Barren areas a r e  common throughout the 

a lp ine  and suksalpine arrias i r ?  the fornl of talus slopes, cliffs and 

rock outcrops, and d ra i . naye  a reas .  Alpine areas a rc  r e s t r i c t e d  and 

o f t en  i.nterspewscarl w i t h  b n r r c n  a rcas .  Z ' f ~ c .  s u b a l p i n e  mosiac of a l d e r  

thj.c.ke ts and q r a s s / f o r b  rncxi-ldaws i.s the rnos t d o i n i n a n t  v c y e t a t  i o n  type  

in Lhe Grant Ti,.ike k;lnsir: ancl is the plninc~rq( c\ssoci;itioxl in the F ; I ~ . ~ s  

Creek  drt t i r~; igc.  The  l rll ci t C r e e k  va  I l c y  of a t  Llakc st~y~p-l'orts EL 

mattxre b a l s a n ~  popXinr ;issc:c-i i - i t a i ~ n  c i l o l a q  the c l i t l  t-a L ~ ~ l t ?  r u n i  f e r  stands 

f a r t h e r  u p  valley. C o n i f  c r  s tan& occur  i r l  sonit. .:t~,il;inckLcl--Eree s.it.r>s 

arrjurid t.lle ldlcc, Tilt: (trtxi betwt;t:~z (;rLznt 1,111E-tc: Ltx;d 7's-;~i.l Ic:nkes i s  

fi.rrrt~stc~1 ~ w i t . 1 1  i;e:r i fcr-5; c;;lnd rnixttd cor1iEer,/i?ro~2dl ?: , i f" '  stnnds wk.tic;l.l t4 r t s  

brejk c i r r  by st:vtlriil pent3s c.3r1t3 ilurntlrotls bi)crs, 

Thc h i c y 1 1  : ;r lc;wf~i l l iaricl t 1-rt-jzrt3nt ;xvci 1 nric- hc ,~c t " i  v i  l jv <IL.C i i : ' ~ ~ - ~ o ~ - t ~ t ~ l t  

:"oh ~ I ' I  t 1 i . I I Cr3IrUT:ll11.J Y i t '?; i r: t : t ~ c l  >;tlliipe -i tAt l l - i .  



m ;;-ill., s -c i f f - s t ewed  p l a n t s ,  such as t r e e s ,  a re  usually a b s e n t  froin 

avalanche chute?; sir,-;+.> they  are  regularly broker. off by the force  of 

an avalanche. Shorter, relatively f l e x i b l e  plants. such a s  aljcr and 

grasses, are  ::at as easily Ciarnaaed and are  o f t e n  p ionee r  s p e c i e s  i n  

rcvec_letat ion of d i s t u r b e d  sites.. 

DESCRIPTION OF MAPPING UNITS 

A species list is included as Appendix C and a map deli-neating 

v e g e t a t i o n  associations in t h e  project area is included as Appendix D. 

T o n i f e r  Povest ------- 
This vegeta t ioa  association type is represented in the study area 

primarily by white spruce and western hemlock in pure or mixed stands. 

Mour;tain hemlock o c c u r s  at h i g h e r  elevations, Undzzstory slxrubs are 

D r i m a r i l y  r u s t y  menziesia, e a r l y  blaeberry, and Alaska spirea. 

Devil" club can be found i n  moist areas and along drainages, Forest 

o p e r ~ i t l g s  may support S i t k a  alderb s e x v i c e b e r r y ,  P a c i f i c  r e d  e lder ,  an, 

Si t lca  mountain ash. Other comxr;n sllxubs i n  t h i s  type are trailing 

black c u r r a n t  and American red c u r r a r ~ t ,  The ground cover i n  t h i s  t y p e  

is ~ x i ~ r n a r i l y  a carpet of --- Sphagnum spp. and other mosses wi th  five-leaf 

bramnb:!e, and lingonberry trailing over t hc  moss carpet. (This 

association c a r r e s p o n d s  to V i c r c c k ,  Dyrness ,  acd B a t t e n ' s  (1982) L e v e l  

:';I closed rieedleledf fok-cst e x c e p t  for the black s p r u c e  bogs which 

ecrrespond t o  Leve; TI open n e e d l e l e a f  fort2s-t.) 

C o n i f e r  forest occurs primari ly Between G r a n t  Lake  and Upper 

Trail. L a k e ,  i.n patches along the shoves of Grant I d e ,  In the va-Iiey 

of the in1r.t. s t r e a ~ ! ~  and between l;he mouth of t h e  Falls Crcek valley 

and t h e  Tx-ai l  River, Areas of paor dvairlciqe may support opcrl c i t - a ~ l d ~  

o f  k!.ack spr\icc with an nilt i tbrstory of 1,~ihrndar  tea, Li.~-iqonbcrry, and 

r f ~ t ~ i '  17 I,IIP~P?:E'; j nv t f r  r i  1 0.f x;p1-1,l;cjr;urn moss and  1 i~I;-~erls 

( p r i r n c l r i l y  C l a t l o r i i . ~ ~  s p p ,  ) . Ttlcse black  :;prnce bogs occur along t l lc!  

T r d  i 1 l i l k e s  a n d  scri t tored  throuql~o:: t the l i ~ w t >  r c lcviition:: , ~ r o u n c i  pond:. 

n r ~ d  ad 1 ;-1c:c:n t to the 1 3 1  1 2 * ~  open wr; t- ~nc ;~ idc~ws  . 



Rroadl.cai! Fovcs t 

This associ.ation i s  doninated by cottanwoad w i t h  an unde r s to ry  of 

xciher-  t a l l  (15-25 ft) f e l t l e a f  w i l l o w ,  S i t k a  willow, S i t k a  alder, and 

occasional  white spruce. The ground cover is extremely sparse and 

corsists of scattered patclies of horsetail and river beauty. F r e q u e n t  

flooding i s  probably z very important force in this type .  [This type  

corresponds with the  Level IV closed balsam poplar forest of Viereck, 

Dyrness, and Batten (1382) . ) 
T h i s  association occurs in the project area only al.or,g I n l e t  

Creek and an a small delta t o  t h e  west of the main delta. I n l e t  Crzek 

dazs rxot have a well-defined channel  a3d appears to shift i.@s C Q U ~ S @  

across the delta f r e q u e n t l y .  During July 1 9 8 2  t h e  mzin Sody of the 

stream flowing directly thrqugh a mature cottonwood stand. 

m ibis t y l x  i s  dominated by paper birch and whi t e  spruce w i t h  

western hemlock on r e l a t i v e l y  w a r m ,  dry s i t e s .  Cool. w e t  sites awe 

often dorninatsd by black spr;xce. The com~~or, u n d e r s t o r y  piaL:ts of this 
* * t y p e  are riisty mt-YE; cs l i i ,  highbush cranbexxy, :?arly blueberry, 

Amerj.can red c i l r rant ,  axld i3;rickly rose, Devil's club is .Foilrid in w e t  

places and along streams. Open sites often suppor t  Sitka a l d e r  

t h i - c k c t s .  The ground cover i n  the mixed forest is primarily mosses, 

bunchberry, f i v e - l e a f  bramble, and  lingonberry, The mixed forest type 

occurs i n  t h c  project a rea  in a band along the T r a i l  Lakes  and i n  the 

Vagt: Lake area. (This ty$e corrzsl:onds with V i e r e c k ,  Dyrness, and 

Ba t t en  (1382) Level I J I  c losed mixed forest,) 

Riparian Scrub 
-*-- ---- .... 

T h i s  I s  a r a t h e r  c;.irnplc ciSliQC.t.~lti . i)TI,  1.t C O I ? S ~ S ~ . S  almust. r n t i r d . ~ ,  

of wi l l . uws ,  P l a f i t s  s u c h  '1s r i v e r  b e a u t y ,  Eiuisw' t>ud,  ~ ~ ~ s c ~ ~ I L I  I oncIr  on 

c l r  icr. :;i LCS,  X ~ ~ U G  j r inf ,  I I : , ~ ~ c  I J ~ )  th~z '  ur;cler:"3c)ry vc3c-jt> t t l t a i ~ ) t l  , ( T h i  s t y p e  

corresl,onds w i t 1 1  V i c r c c : k ,  1)yriic:ss r i?,~t tcn ( 8 )  i..t:vel Li i c~p t%:1  

t.lI.1 : ; J I Y I , : ~  scrubl. j D i s t r i i > r l r  i ~ ! n  o f  t h i s  Lypex  i s  **-erey r t~str ic: tcd ir: 

t h e  pro; t>cl.t: n rc~a ,  c)cct~wri.,ncj o111y c % l o n q  tlr'ii> LnJ tit CrtitlEi, i i r l  t::.? Cjrar?t 

L t r Z i r \  tlelt:,1, ; ~ r : c !  i r i t  c r  sy,c>rs::cl w l  l.21 L ? ~ c j  X;sc;,i~ilt>~i1 i - c ~ r t . \ s t ~  



'IJ1)Land Scrub -- -- 
This c o m u n i t y  makes up most of the subalpine veaeta t icn  i n  thi? 

s t u d y  area. I t  i s  primarily con,posed of S i t k a  alcier t h i c k e t s  i n  a 

complex riiosaic with t h e  grass/forb meadow type. Becaus;. of this 

complexity, w e  i1;cluded most of t h e  g r a s s j f o r b  meadows in this unit on 

t h e  map. (A description of the meadow t y p e  f~llows.) T h i s  closed 

s c r u b  c o m u n i t y  has a p o ~ r l y  e. L\ .essed u n d e r s t o r y  composed g r i m a r i l y  

of l a d y f e r n .  I n  some avala~che c h u t e s  t h e  alaer  i s  mixed with 

wi l lows .  Rus ty  n e n z i e s i a  nay f o r m  s u b s t a n t i a l  portio~s of this type 

along t h e  c o n i f e r / s c r u b  interface. ( I t  c c r r e s p o n d s  w i t h  Viereek, 

Dyrness ,  and B a t t e n  (19e" Level ZV closed t a l l  a lde r  scrub.) T h i s  

a s s o c i a t i o n  g e n e r a l l y  occurs f r o m  700-2,500 ft along t h e  mounta in  

s h p e s  th roughou t  the s tudy  zrea,  

GrassjJForb 3eadow -- 

T h i s  comm.~tnity forms a mosaic with t h e  upland s c r u b  type des- 

cribed above.  A s  stated, k 3 c a u s e  of the conplexity of the a s s o c i a t i o n  

and the sn?aTP  size of t h e s e  meadows i n  t h e  s t udy  a r e a ,  w e  i~cluder-l i  

most o f  them i n  the  upland s c r u b  u n i t  on the maps. The l a r g e r  nea6ows 

were m~pzed s e p 2 r a t s l y .  The  primary c o n s t i t u e n t  of this type is 

b l u e j o i n t  grass.  Salmonberry, red raspberry, fireweed, cow par sn ip ,  

f a l s e  hellebore, and goatsbeard :%re found t h r o u g h - a t  these mzadows b u t  

gerrerally are sparse. Dry, rocky slopes o f t e n  support p r i c k l y  r o s e ,  

yarrow,  3uck ic  sagewol-t, cranesbill, and harebell. Nunkeyflower is 

conspicuo:rts along Grainages. (These t ypes  coruespc\xlii t o  V i e r e c k ,  

Byrr?cr;s a,ld Batten (1982) L e v e l  I11 mesic y r a ~ n i n o i d  herbaceous and 

1,eve.l 111 mesic f o r b  herb;lccous.) T h e s e  meadows are  l o c a t e d  p r i m a r i l y  

al.ong the slo;~es of both  G r a n t  L a k c  and t h e  I7al1s Creek valley, b u t  

s t11~zP.1  xnc?ai~:iows a l : . ;~  C L S ~ T  bc\ fc:ilrld 111 the mixtr"d fo re s t  and onif er fores t  

F30q ( W r i t  Meadasr) 





Barren 

These a r e a s  are  mountain tops, talus s l o p e s ,  cliffs, and snow- 

field which have less than 10 percent coverage in plants,, 

VEGETATION OF IMPACT SITES 

Figure 53 r e l a t e s  the  amount of each vegeta t ion  type t o  the 

yo ect s t r u c t u r e s .  amount l i k e l y  t o  be modified by p j 

G r z n t  Lake Drawdown Area 

The area t h a t  would be exposed by t h e  drawdown of Grant Lake i s  

essen t ia l ly  :- - r r e n  of macrophytes with the  exception of two areas. A 

protected cove a t  the neck  between the  upper and lower bas ins  of Grant 

Lakt supports a small s t a n d  of t he  sedge -- Carex r-hynchophysa. ?'he 

o u t l e t  of Grant Lake has a r o b u s t  stand of white water crowfoot. T h i s  

plant provides habitat for a great many freshwater  c lan~s  and  snails. 

G r r a ~ t  Lake was the only location where t h e  white w a t e r  crowfoot was 

found in the study a r e a ,  -- C. rhyncophysa was a l s o  found along 2 G r a n t  

Creek tributary s t r e a m ,  

Fzall_s Creek I n u n d a t i o n  

The proposed F a l l s  Creek d a m s i t e  is lo~zted in a steep-t~a!,I,ed 

canyon with v e r y  l i t t l e  vegetation, primarily a l d e r s ,  seatt.ered mosses 

and saxifrages, It is ant ic igated t h a t  the  darn and inundation would 

e f f e c t  no more than 1 a c r e  (D, S m i t h ,  pers. eornrn. ! and s h o n l d  n o t  

impact any majcr plant communi t ies .  C o n s - t r u c t i o n  of t h e  dam may 

disturb an area of transition between c o n i f e r  forest and upland scrub 

and grass/foub meadow. These are very common types in t h e  study a r t > a ,  

E'all s C:rcelc;, Diversion T'ilnnt? l ,-ind Accc s-;s Rclad - c---p-----7--- 

The ;>re l i i n i n a r y  ~ i t l s i c j  13 o f  thc Falls C r r t j k  cliversiun " c u n d  i nd  

a c c ~ m [ ~ a n y i r ~ g  nccr-::-;s road phct3s the111 ~ ~ C ? I I C ~  t h ( 3  i r l  tcrf ace be ti, ~ Y C I I  t h e  

conifer d;ind rnixcd forest.  t y p e s  and the upl. ini l  sc:rub type. Tiiu sc rub  

i.n this C ~ Y * C ? C ~  is  p r ~ r n i i r i - i y  alctow anc'r r l l s t y  rner'z::i.t:sia w i t h  IlittLc or no 

~ l n c l e r s t u x y  a s l d c  from l,;itchc>; clf l ~ l u ~ ~ n l r l t ,  'I'!lc? t u n ~ ~ z l  nrld rt:ad m i q k t  

i i c :  r-cjutt>ti thri>uqk: ~i 1 i r c j e  b1cc;oi : l t  i ~ ~ c ~ c ~ ~ i ~ i i ~ :  w f 7 1 . ~ ! ~  k ~ c - ~ r i d ~ ; r : i  ~ I I C V S O L ~ ~ ~ ~ C ~ T I I  

t i  J Cr; int  k i 1 1  t i  r ! ~ t i r i ) ~  pt irQ s ta l i t i  ijrcw t r 7  I I C ~ ~ T I Y  



F i g u r e  53, knoun t  of cover types t o  b e  a l t e red  by p r o j e c t  s t r a c t u r e s .  

Conif  c r  $I ixed  Broadleaf Rf par ian  Upland ~ r a s s / f o t . b  r?lqtmaiics 
f o r ~ s f  f o r c s t  f ores:. s c r u b  sc rub  mcatiow Bog Alpine Barren (Gr;tilt L a k t  

. C C i j  J L T c ,  L i t  t r *  , l i ~ r ~ ~ - i f :  

:; :t.: I ! ~ ~  -,e i i ir i r e s  ;I:-,: apy,rc~zi i;,lt i o : ~  based  or1 pre l iminary  s i t  i n g s  crf p r o g e c t  s t r u c t u r k s  and  may change  significantly w1it;n exact  ~ ~ i l ~ , s  a r c  
. :: 131:i.r~ I ! ? * J C  i j e ~ i l  rounded rts the r;carest. i n t e g e r ,  Areas f o r  pro-ject s t r u c t l i r e s  a r e  based on f i g u r e s  from D .  Srni t l i  ( [ i e r s ,  corrm~.). 



seven ft d u r i n g  the 1082 field season. Patches of cow parsnip and 

occasional willow also occur in the area. The forest types tend to b e  

slightly more open along this edge, as the trees are near their 

altitudinal limits. This openness a l lows  the u n d e r s t o r y  to grow more 

profusely than it does in c l o s e d  areas. The f o r e s t  and scrub a r o  very 

common types in the study area. The meadow areas along this route a r e  

not unique i n  conposition, although they occur. at a much lower 

elevation, have less of a slope, and are generally larger than most 

mea.dows in the area. 

Falls Creek/Trail Lakes Access Road - 
This structure would primarily cross through the mixed and 

c o n i f e r  forest types in an area charazterized by rolling hills and 

small drainages. Some small bogs might also be disrupted by project 

construction. None of these areas is particularly unique relative to 

the rest of the study area, although the bogs are the least comon 

vegetation type. 

G r a n t  Lake/Powerhouse Access Road 

T h i s  s t r u c t u r e  would be rou ted  through conifer forest and bog 

comrn~lni-ties f o r  most  of i t s  length. As w i t h  t h e  other access roads, 

there zre no affec ted  areas which are unique relative to the rest of 

the study area. 

Patverhouse Site 

The proposed powerilouse site is i.2 a paper birch stand at the 

i n t e r f a c e  between a mixed f o r e s t  ar~cl a bog comuraity.  The  urlderstovy 

is almost e n t i r e l y  rust:, r n e n z i e s j , ~ .  Th- ground cover is moss w i t h  

b y  five-leaf bramble, and hunc1ibcrr.y. 'i'i~c bog conununity is 

vr-r-y sl2iubby w ? sc i i  t t c r c d  b l d c k  I .  The r;hriibs a s h r ~ t b b ~ r  

c i r :que f i )~L ,  , i r  b i r c h ,  1 b tea iinci : l w , i r f  blu~i>t?rry. Ground 

Wver is nrosscs (1-irimar.i 1 y ':i,i-inyr!um spp- ) - ---- - ,trld l i che r l s  fprinarily 
Cldlxrlcrrii.,-t s p p ,  ) w i  t.h c.rc>whcrry, 3 I1~qc_>ribt~g:x.-~~ Ijrltl cloudbr7rry . As wiC.11 ..-----.-..- 

the:! ~ t h c ; ~  projc?i-t :; t r u c t : ~ ~ r c t s  ;̂, t-hcl v.i/cqc-l,;t t i  c3r1 types th<3 t a u u  l ikc.", kc3 

bp llf *c ;c t  i i c i  d r i s  w t ? J  I ri;~trt~stlzntc:rl i I: h e  :st uc15~ (3x "c " t . t  ., 



SUCCESSICNAL TRENDS 

There are several major factors that influence ziuccession, 

including the type of seedbed available, vegetative community present 

before disruption, seed and propagule sources, degree of dlisruption, 

and climatic and weather conditions. Of these, the type of seedl,ed is 

one of the most influential, If the exposed soil has a large campo- 

nent of unweathered parent material and has never suppo:rted plant 

life, the invasion and development of vegetation assoc:iations is 

called primary succession. In secondary succession, the seedbed has 

previously supported vegetation. Past vegetation may have been 

destroyed by such forces as fire, cultivation, or timber harvest. The 

soil, including humus, remains, and there are usually some residual 

plants, propagules, or seeds (Daubenmire 1968). 

The type of succession will influence the types of associations 

and the rate of replacement that will develop within the com.unity. 

Secon2ary seres profit greatly from a seedbed which has an active soil 

fauna, residual plants, a ~ d  an abundance of available nutrients. This 

abundance of rlutrients is due to the presence of organic matter, 

r n i r ~ e u a l s  which have %seen broken down by plant exudates, and the 

ability to retain water. Primary seres must cope with a comparatively 

sterile environmentP bli~leral s o i l s  clo not retain water well, nutri- 

ents may be severely unbzlanced or physiologically unavailable, and 

there may be a lack of good r a n t i n g  medium. The rate of recovery can 

he extremely slow under these circumstances. 

In the study area, primary successian areas ir~clude landslides, 

talus S ~ O E : L J S ,  cliffsI mountaintops, recently glc:,ciated areas, lake- 

shores, streambccts, and assaci.ated guatri.9. deposits, Though plant.  

growth in some of these arcas may he limited by contin~isl perturbation 

or c?.utrcrne physiological f dctors such as cold temperatures, other 

a rcas  may klecornc w v l  l v e g e t a t t d  i-ii less thari 50 lrc;irs ( ~ ! c > J t i ~ c s  1981 

An in;>ort;irlt ch ; i r~ i c t c r i s t l c  of "good" s i t c s  :;pan to br. .i 1a1-91: pro- 

p~rtion of f i i - i ~  par t lc lcs ;  i n  the soil. S.r~z-f;ni:c c"ieprcs:;ions a p p t ~ ~ ~  t-c 

bc irnoo:-ttlnt c o l ~ ~ : i : ~ i r : q  si t-cs k>ecausc or' tllc c i? l l~?et ior l  (4 .tiat2 

r.,;.tr-"t-;c l e s  , 1 < 3 0 ! i ~  ~ t - ~ ~ . q ~ t i ~ i c :  n ~ f i t t ~ r  ir arid I:IO i s  txr:~? LIS wc 1 1 ~-)rot-t:ct I..C-~Z 

f rorn :;uur % l n { l  wl r . i i i  ( ! ! c ,  X; .~;LL~; I c i t i l  ) , 



Source of seeds o r  o the r  propagules nea r  the bale area i s  also 

important i n  determining t h e  pioneering species .  Lars;?  bare a reas  

tend t o  vegeta te  from the edges inward due t o  the proximity of seed 

sources.  i n  the  harshes t  a reas  Stereocaulon spp., ~ m b i l i c a r i a  spp. 

and o the r  l ichens  and some mosses would most l i k e l y  p r e v a i l .  Where 

t h e  amount of f i n e  p a r t i c l e s  is g r e a t e r ,  herbaceous species  such as 

fireweed and woody p l a n t s  such as b i r c h  and willow may invade. Shrubs 

such a s  highbush cranberry and red raspberry may invade i n  a reas  with 

a rnoderste content  of f i n e  p a r t i c l e s .  The ni t rogen fisiricj shrub a l d e r  

appears t o  colonize s i t e s  where f i n e  p a r t i c l e s  make up a high percent-  

age of the  s u b s t r a t e  (Holmes 1981).  Areas such as lakeshores an6 

stream courses may be a f fec ted  by hydrologic changes which could 

i n f l u e n c e  co loniza t ion .  Permanent f looding would l i m i t  p l a n t  q e c i e s  

t o  aquat ic  and emergent spec ies  i f  s u b s t r a t e s  are  s u i t a b l e .  Lowering 

of water l e v e l s  o r  changes i n  stream courses could make some a reas  

ava i l ab le  f o r  p l a n t  co loniza t ion .  

!gillow i s  a common pioneer  spec ies  along r i v e r s  and streams, 

Lowering of water l e v e l s  i n  s t reams may have some e f2ec t  on adjacent  

veget9tion c o m ~ n i t i e s  through a decrease i n  seasonal f lcoding as  w 2 1 1  

as  a possible decrease Ln a v a i l a b l e  water. This would depend 2 g r e a t  

c3eal on t h e  groundwat,;.r s;jituatior.i i n  the  area .  An example of t h i s  

type of change would be a movement from 2 ripax-ian  illo ow colfimunity t o  

a n  a l d e r ,  b i r c h ,  or cottonwood assoc ia t ion ,  

The types of areas which support seconc7,auy succession include 

avalanche chutcs ,  b u r n s ,  hladcd rozds, bl~wdr~wns , and any o the r  

sur face  p e r t u r b a t i o n  i n  a l ready vcqo t a t ed  a r e a s .  Xn add i t ion ,  

succession i s  an  orgoing process  within any give12 vegetat ion type. 

Again, t h i s  process nnay be limited by the  physioloyical  l i m i t s  of 

plclllt g rowth  t?nvirronmcnt3l. c a n d i t i o r ~ s ,  s u b s t r a t e ,  and 2ropayule  

sources,  'The s e ~ a i r i t y  of CI~S~_\ZX~~L~X~C~? 6Cin f l d ~ t ?  pro1 C T L ~ ~ I ~  e.f fecl-,s on t;lac 

revcl;ctatiori ni LI si. t . . t .  S c v e r e l y  rlisturi)i.;d 2: i t c s  would prrobably I I ; ~ L . ~  

f r:w(,r v i  ah le residual plilrits, 2 n d  i ~ o u  i d  take lcirrc~cr to  revegrtatc. 

F"i%;icied roads and c;t"chor scvcxc  c ! i s  turt-,;lnce wltic,*fix rcmovc? ,-~ncj 

corny3ar:t- .tf..lc. s c s i . l  c!clr:troy r n o s t  ( i f  !.hi? prcvi ,or ls  v f - : q ~ t , ~ i f . l ~ , ~ l  iilld !;::::"',l.;~> the 

o r  to C -  Ir iv, idj  n:j s p ~ ~ i i s + i  .ire of  tpr: f i l - p w t . , ~ d ,  l t ~ p i  lip t-311ci 

I _ i ! i ; ? t ~ ~ " ,  tUd~x-  fo r~n  d t 3 r 1 s t . ~  + h i ~ - k ~ \ t - : ;  ( I ~ L I P ?  l l~~: isg- :~l  ) - ( I ~ I C ~ S  v , v q i t - : ~ ~ ~ ~  L t  f t ~ ~ 8 1  

')rc! ~i 1::; * 



Avalanches generally do not remove a l l  o f  the vegeta t ion  in their 

path,  however, m o s t  tree spec ies  a re  destroyed. More f l e x i b l e  plants, 

such as alder, willow, graminoids, and o the r  herbaceous species, 

genera l ly  surv ive .  Because avalanches tend t o  recur  i n  t h e  same 

pathway, many avalanche chutes  e x h i b i t  a scrub community even though 

t h e y  may have t h e  p o t e n t i a l  t o  support forest communities. 

F i r e  sweeping through an a rea ,  may leave many p l a n t s  e s s e n t i a l l y  

unharmed o r  may des t roy  a l l  aboveground p l a n t  t i s s u e .  R a r e l y  w i l l  it 

des t roy  a l l  roots and underground propagules,  which o f t e n  send up 

shocts  within a y e a r  of t h e  f i r e .  Fireweed i s  w e l l  known fo r  f l o u r i s 1 . -  

ing  a f t e r  a f i r e ,  

The Kenai Peninsula has been t h e  s i t e  of many forest fires, The 

t w o  l a r g e s t  i n  r ecen t  h i s t o r y  occurred i n  1947 (421 ,000  ac res )  and i n  

9369 (86,000 a c r e s ) .  Nei ther  burned t h e  s t u d y  area, Per iodic  burning 

or' a rea  f o r e s t s  has been a t t r i b u t e d  with creating favorable moose 

h a b i t z t ,  Successions' t r ends  after fire are  essentially dependent on 

the previous vegeta t ion  (Spencer and Hakala 1964; Hakala e t  al. 197P)* 

A t  lower elevations burned over areas tend t o  favor  hardwood browse 

species such as aspen, wiilow, and birch. I n  t ime,  and without t h e  

inf luence  of f i r e ,  c o n i f e r s  eventua l ly  dominate (Spencer and I-Iakala 

1964), 

ENDANGERED SPECIES 

Currently, no i n d i g e n o u s  Alaska plant species arc  ,isted by the 

U , S  Fish and W i l d l i f e  Service as threa tened or  endangered .  However, 

t h c r e  a r e  31 spi3cies c x r r e n t l y  under r rv izw (Federa l  Reqis ter ,  - Vo?, 

4 5 ,  No, 242, &Ionday, December 15, 1980). 0i thesr, only one Puccinel- 

I.ia t s - i f l o r a  has been reported orz the f.;en,li Per,znsul;-i, T h i s  a l k a l i  -- ---- 

grass it; found i n  thc: coi~sllal wetlands r:;' the Cook I i~ Ic? t -K~n; . i i  Penir i -  

s u l a  area (tu!rxrray 19t30) . Sj :-ic:t$ 110 n a b ~ t c i ~  is av'7 i-1 tible withi.11 t 1 - 1 ~  

study area ,  tiiis sp~cies w i ~ u l i !  riot. ! : t >  c s p c c t ~ d  !.a occur. ;,n{;l was riot 



WILDLIFE RESOURCES 

INTRODUCTION 

Th? fauna of the Kenai P e n i n s u l a  i s  relatively simple compared to 

that of the mainland because physiography poses a forrnitfiable barrier 

t o  animal  migration. The peninsula i s  connected t o  the  mainland only 

by a mountainous isthmus about 1 2  miles across. Many species which 

a re  widely dis t r ibu ted  and locally abundant i n  i n t e r i o r  Alaska, e .g . ,  

ground squ i r r e l s  and p i k a s ,  a re  absent from the  Kenai Peninsula. 

T h i s  sect ion reviews " c h e  d i s t r i bu t ion  and r e l a t i ve  abundance of 

b i rds  and mammals within the s tudy  area.  Information presented here 

i s  based on a comprehensive statewide l i t e r a t u r e  review, interviews 

with knowledgeable res idents  and agency personnel, and a e r i a l  and f o o t  

r---irv3ys of the project  area.  A t  Ebasco's request ,  w e  made subjective 

- -  .;ation estimates f o r  s e l ec t  species. Note that most of our 
J - 

- -.. w ..:ates per ta in  strict3.y t o  those animals present  within the  study 

area i n  a given season i n  a given year. T h i s  i s  an  important point  

since most of t h e  species involved aye wide ranging during w a r m e r  

months. We do not know whether o r  n o t  these numbers describe a 

d i sc re te  population o r  whether t hey  represent only pa r t  of that 

population. A k a ,  remember t h a t  t h e  re l i z ib i l i ty  of a given estimate 
\ 

varies in relaticn to the level. of infcrrnaticn available a t  the t i m e  

the estimate was made, For example, estimates s~pported by long-term 

t rend datz are  probably more r e l i a b l e  t h a n  those which are  not.  

Again, keep in mind that all estimates presented in this s t u d y  arc 

spec i f ic  to 3 s ingle  i n s t an t  J n  time. We made no attempt to account 

for natural ly  occurring changes i n  population numbers through time n o r  

did we attempt t o  evaluate the influence oi? hunter-induced mortality 

c ~ n  our estimates, Also at EbascoDs srequcst, we focused on severa l  

spcci-es and species groups move t h a n  o t h e r s ,  T h c s c  arc moose, ~allts 

sheep,  mountain t bears, beaver, ~ 2 t ~ i m i i g a n ,  spruce g rouse ,  

r ap to r s ,  and waterfowS. 

:~ood f r c ~ q s  ( Par \a  s t )  dur? w ide l l*  d 1 t-hrouc~i.iout --- --*---- 

.I - i . lab~.t~i  ts K thc Kc.n,+r i PI:~! i n s u  l a jiioriqe 1976; D. S!:~:IIC:~>I" 



pers . cornm. ) . Suitable b r e e d i n g ,  r e a r i n g ,  and over-winter habitats 

are found i n  t h e  western part of  the s tudy  a r e a  between Grant  and 

T r a i l  l a k e s .  Specimens were o f t e n  n o t e d  on the benchland w e s t  of 

G r a n t  Lake anii a l o n g  Gran t  Creek. Although h i s t o r i c a l  s i g h t i n g s  of 

b o t h  t h z  rough-skinned newt and b o r e a l  t o a d  e x i s t  from Cook I n l e t  it 

i s  doubtful t h a t  either s p e c i e s  o c c u r s  i n  the  study srea (Hocige 1976). 

Recent s i g h t i n g s  a r e  consp icuous ly  a b s e n t  and both r e c o r d s  r e p r e s e n t  

r ange  e x t e n s i o n s .  I n  all p r o b a b i l i t y  t h e s e  s i g h t i r i g s  re f lec t  chance  

e n c o u n t e r s  s i n c e  n e i t h e r  s p e c i e s  has heen  s i g h t e d  on the Kenai 

P e n i n s u l a  i n  r e c e n t  years. 

The Alaska  a v i f a u n a  i s  vast and diverse, compr i s ing  approx imate ly  

382 s p e c i e s  ( K e s s e l  and Gibson 1978) .  O f  these,  abou t  130 s p e c i e s  are 

found on the Kenai P e n i n s u l a  o r  i n  i t s  coastal waters  (USFS unpub- 

l i s h e d ) .  It appears l i k e l y  that approx imate ly  105 s p e c i e s  c o u l d  

either i n h a b i t  o r  m i g r a t e  th rough  t h e  Grant L a k e  p r o j e c t  a r e a .  

Compre:.e:~sive a v i a n  s t u d i e s  have n o t  been previously conducted within 

pro jec t  b o u n d a r i e s .  

F i g u r e  54 l i s t s  b i r d s  t h a t  may o c c u r  i n  t h e  p r o j e c t  area, t h e i r  

s c i e n t i f  i.c names, b r e e d i n g  s t a t u s ,  r e l a t i v e  abundances , and breeding 

hab i t a t s .  (Abundance ratings refi3r m l y  to  umbers within project 

b o u n d a r i e s .  ) This i n f o r m a t i o n  was c o n ~ p l l e d  f r o ~ n  a literature review 

and o n - s i t e  f i e l d  i n v e s t i g a t i o n s .  F igure  55 compares a v i f a u n a  h a b i t a t  

t y y  -3 t o  v e g e t a t i o n  a s s o c i a t i o n s .  The ma jo r i ty  of i n f o r m a t i o n  

ga thered  on  birds was i n c i d e n t a l  t o  o the r  s u r v e y s .  -Abbreviated 

accrsu~lts @f ";he major spcclzs groups a s  ~ ~ 1 . 1 .  a s  i n d i v i d u a l  a c c o u n t s  of 

upland game birds arc: presented below. 

During o u r  f i e l d  studi~s 63 specics 01: bi-rds were ~bserved. This 

rcprcsents  40  percent- o f  the t o t a l  nui?brr of s p c c i c ? ~  presrlrit on the 

kccntzi I)c?ninsuln and 58 percent  of those species whi.ch could s e a s o l ~ a l l y  

us62 t h e  project  drca. The pirobak~ility <>f r ~ b s r r v i t i g  all the specips 

listed in F i i j t l r e  54 in any cjrie year is 1-motc .  The 6 3  species  

otiscrvcd prohLi51y rey>rcsents the rn , i jor i ty  of t h e  bird t y ~ x ~ s  which 

t ~ t  i I i:zt:d t he  ( I r c l r l  t Ila.ke ~ t \ l d \ ~  r i Z T E 2  1 ilt?l-A;i , i t .  i C; :;a rcqztu.r:sta:l-- 

icit:j..vc r ; f  t h e  typii  t ~ ~ i i l  r~urnbrr o f  k,irc!s found i n  oi:.tlt:zr r y ~ c > ~ i ~ ? t ~ i i r ~  ~ ~ ; * i l l t : y s  



Figure 54. Avifauna which probably inha%iit or rrligrate through the Graslt Lakc study area. 
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Figure $4 (~..:a~tirmed). Avifauna which probably ighabit or migrate through the Grant &ake study area. 
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Figure 54 (Continued). Avifauna which probably inhabit rrr. lnigrate through the Grant Lake study area. 
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Figu re  55. C ~ r n p a r i s o n  of avifauna habitat t y p e s  
to vegetation associations.* 
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of the Kenai  Mountains.  Of t h e  63 species observed, 43 s p e c i e s  were 

known o r  i n f e r r e d  b r e e d e r s  w i t h i n  t h e  G r a n t  Lake studly area. Cnly  

passeriforrnes were present in large numbers. An i c e - f r e e  area a t  the  

o u t l e t  o f  G r a n t  Lake was a n  i m p o r t a n t  w i n t e r  f e e d i n g  ground f o r  a. 

r .na l .1  f lock  o f  m a l l a r d s  du r i i l g  t h e  w i n t e r  o f  1981-82!. T h i s  area 

proved t o  be one o f  t h e  most  i m p o r t a n t  a v i a n  h a b i t a t s  w i t h i n  t h e  

p r o j e c t  area. 

Loons and Grebes 

Fcur  species of loon and two of grebes i n h a b i t  t h e  Kenai  Penin-  

sula ( G a b r i e l s o n  and L i n c o l n  1959) .  The re  a r e  no published r e p o r t s  of 

a r o j e c t  area use by lacns and grebes. However, a pa i r  or^ common loons 

were observed b r e e d i n g  on V a g t  Lake d u r i n g  t h e  sumner of 1376 (~rud- 

gen,  pers.  c o r n . ) .  Common and r e d - t h r o a t e d  l o o n s  are f a i r l y  comnon 

b r e e d e r s  on t h e  p e n i n s u l a ,  and b o t h  migrate s o u t h  d u r i n g  w i n t e r .   he 

y e l l o w - b i l l e d  loor? i s  a m i g r a n t  though some a p p a r e n t l y  w i n t e r  on t h e  

Kelmi P e n i n s u l a  ( G a b r i e l s o n  and L i n c o l n  1959). T h i s  s p e c i e s '  t y p i c a l  

b r e c d i x g  g roun6s  arc much f u r t h e r  north t h a ~  the project area. A r c t i c  

l o o n s  are also m i g r a n t s  t h r o u g h  t h e  Kenai  P e n i n s u l a ;  however,  we 

obse rved  a pa i r  n e s t i n g  on G r a n t  Lakc. Red-necked and horned g r e b e s  

surnnjer on t h e  Kenai  P e n i n s u l a ,  rnigr-at ing s o u t h  in. f a l l ,  Some horned  

grebes have  heen repor ted  t o  occur year- round on the Kenai  P e n i n s u i d  

(Gab l - i c l son  and Lincoln 1959) , 

N e s t i n g  h a b i t a t  for Loons a n d  g r e b e s  w i t h i n  t h e  G r a n t  Lake s t u d y  

a r ea  is  1.imi"td ( F i g u r e  5 6 ) .  Vagt Lakc? provides sorr\c o f  t h e  more 

sui.tak>lc a v a i l a n l o  h a b i t a t  due t o  a ready fc>:,~~d source ( s m a l l  f i s h )  and 

lake margins which are dclequate 5or nest constx-uction (marshy areas 

and cl s m a l l  i s l a n d )  ; howc7 :e r ,  the size of the lakc p r o h i b i t s  r lest i r ly  

by more t h a n  u r ; ~  p c ~ i r ,  Gran t  Lakc  a l s o  px-c>vic'les some n e s t i n g  habitat 

in isoli:tcd areas .  ;,?ore t i l a n  i , !~ t?  i'<ij..r ~ ( 3 u I - d  p i i sL i l y  liest ~ ! 1  ",)is i,.tkc:, 

'Thc sxt~~ill pard:; l.oi:a"ccd an 11110 l>c.nch bc-"t-w,tren~ !;rL3i-il: T-akt: <ind Trail. 

Laki-.s ;\re poor nc1:;"r; i x ; c j  hctb i  tat- ' C E ~ I ~ > ~ C :  t:i t 'ticlr snza i l s ~ ; Y C  ~ ~ i ~ j l  J.GC:]C, C~I: 

food sources, 

WC? rloLt:cX sevcr&l  1 cr)rvmon l~>i)i:>, c:~!r.i t:g the r-;tr~dy pericliii. 'I'lle b.ircis 

~ c i ~ t ?  c > h ~ t : r ~ c d  r..)l: f ; t - , ~ r ~ t  I f L ; ' i i ~ c j  L J V C T ~ ~ I < > ~ I C ~ ,  011 'i7rLt L 1 J , ,laic- (311 

t k c  A p,:l'lr ( I X > S I : T V ~ ~ ~  ~ ! \ I I * + I \ C J  irur-ic r j l i  ' , ' c i ~ l d  L , c i i ~ C  *",t+j:p ~ : ; ~ ~ ~ ~ ~ l l c b d  k*i, 





b e  nesting. A p a i r  cf Arct ic  loons ilt3st2d or. Graat Lake during the  

summer of 1982. ='his i s  an  unusual occurzcnce as moist ~ r c t i c  l o o n  

nesting takes place much further north. R. R i c h i e  (pers. comma 

stated that a few pairs have Seen knor\-n to nest on the Kenai Penin- 

sula, but there are no published records. Gabrielson observed a pair 

at. the mouth of the Kenai River and suspected they were nes t ing  but 

could n o t  c o n f i r m  it (Gabrielson and Lincoln 1959)- it is not 

known whether  these birds w i l l  return to the same nesting grounds 

during ensuing years. Figure 57 gives the timing of s i g n i f i c a n t  

b io log ica l  events f a r  this group of birds, 

Swans and Geese 
P 

Trumpeter  stgans and one race of Canada qoose (&ves tern  Canada 

goose) are  cormon breeders on Kenai Peninsula Iet.rlands (Gabxielson and 

Lincoln 1959, Hansen et al. 1 9 7 1 ) .  There are no published reports 

sta.tincg that e i t h e r  species have been observed nesting in the Grant 

Lake area* &lost nesting habitat for these species occurs westward of 

the project area where the f iena i  Feni~su-ta forms a broad low l e v e l  

p la . in ,  dotted w i t h  numerous Pakes and ponds. ~ g h i s t l i n g  swans are 

comnon m i g r a n t s  t h r o u g h  the Kenai Perilnsulci  area (USE'S, unpublished) 

but i e w  if a n y ,  stop fo; appreciable periods of tine. Migrational 

routes tend t o  E o l . l o w  t h e  coastline, se ldom reaching fax inland, 

These birds generally nest in areas of extensive marsh land or 

areas typified by numerous pot hole lakes and ponds, Such areas do 

not < ? x i s t  w i t h i n  t h e  Grant IJal.:t? study arc::. There is a possibility 

t h a t  some b i r d s  may n e s t  a long V i ~ g t  Lake or the small ponrls between 

Grant Lake and Trail lakes s i n c e  some scit:abl_e ncs t i r ig  h a b i t a t  i s  

a ~ a i l a b 1 . e ~  however, t h i s  u s c  is  unlikely. Wc did not observe any 

yccsc or swans d u r i e q  the s t u d y  p c r i c ~ d .  

A r;ubsi>ecic:; of C a i ~ i i i a  ~ C C J S C : ,  t h c ~  iilc.ui-i;ill Caiizua. Goo:if, is note- 

wor t~hy  2s it: is on(? cT t-t~rcc; A l , ? s k L z  bixcls l i s l ~ c ?  cis a &f.;rc;itened or 

c?nci;irlgereri spilc4i c s .  i t s  brci:dinq raricc LS Li.rnitcti to the i\lcut:i.dn 

i s l i i r ids  hundreds of nilt;:-; 1;0i.:thtii3st C I ~  the s t u d y  arc t i .  'Jlhe f a l l  

rnlijraiion a r t  pioct:uris n o n s t o p  direct-Iy r the ~ u 1 . f  o f  

i i i c t s i c , ~  to r ~ o r i h c i r r ~  C 1 ' for:l iii. '!'iii:r.i: ;ir(i :1<) krio:vn i 'ubl is i icd rrlcort[s 

t 1 1  ~ r i  1 i :  c C P  1 1 :  j \ ] L 



F i g u r e  57. T imetab le  of s i g n i f i c a n t  b i o l o g i c a l  events  f o r  
Poons and grebes--southcentral  Alaska. 

[ Rear ing  / / i / /  

Source:  Gabrie lson and Lincoln 1959,  
Tcrres 1980, 
Kessel and Gibson 1978,  



appears highly u n l i k e l y  that a n y  members of t h i s  r a c e  would occur 

w i t h i n  the project a rea ,  

Ducks -- 
Several species of ducks i n h a b i t  the Kenai  P e n i n s u l a .  S p e c i e s  

composition ranges from such common b r e e d e r s  as mallards and b u f f e l -  

heads  to uncommon m i g r a n t s  such as  t h e  r inged-neck  duck. We o b s e r v e d  

a t o t a l  of n i n e  s p e c i e s  of ducks  w i t h i n  the project area d u r i n g  the 

st-udy p e r i o d .  Two species were known to breed and two o t h e r s  were 

s u s p e c t e d  of breeding i n  t h e  area. An American widgeon n e s t  c o n t a i n -  

i n g  s i x  eggs were observed a l o n g  the f r i n g e s  of Upper Trail Lake, and 

a female common goldeneye and a s i n g l e  downy young were observed a n  

Grant Lake. A paii- of h a r l e q u i n s  w a s  observed on I n l e t  Creek and 

appea red  to be on a n e s t i n g  t e r r i t o r y .  A d d i t i o n a l l y ,  a green-winged 

teal was a k a  s e e n  a l o n g  ' i n l e t  Creek and was a s s u r e d  t o  be n e s t i n g .  

The project area offe rs  ~ ~ i e d ~  though l i m i t e d ,  t y p e s  of duck 

habitat (Figure 58). There are areas, p r i n c i p a l l y  around Vagt Lake 

and the bench ponds, which are s u i t a b l e  f o r  such  g round-nes t ing  ducks  

as maLlarf7is and American widgeons.  tn add i t . " , sn ,  there a r e  s t a n d i n g  

dead trees which a re  suitable f o r  t r e e - n e s t i n g  species such as mer- 

gansers and goideneyes, The latter a r e a s  are sczttered t h r o u g h o u t  the 

s t u d y   arc^ auld a r c  ;i.cljLaot;~~l: to wi~ter source\s, 

During the perid of time whcn Grant Lake is iced over  an avca a t  

the outlet of the lake r t ~ m a i n s  i c e  f r e e  (Figure 581,  This a r e a  proved 

t o  be a w i n t e r  fer:dii~cj a rea  for a flock of rnrJlarcls. A s  many as 30 

birds were recorded in thc opening, U p r r : ~  closer examinat iozl  of the 

area ,  we fcrund the I.akc bottom t c )  be r i c h  w i t h  w t - i t e - w a " c c u  crowfoot. 

7 i c i d i k s ~ r l d l  ly , ~1t"c,ic!-1ct2 tu t h e  pj lL i~12 : t :  were arr abwr:drince o T freshwater 

i s  c la s i~s ,  and  insect  l.arvct. r ? c ( - ; t l i r ~ c j  areas bccamc s e v e r l y  

restricted duri.nq w r n t . e r ,  t h ~ r t ? ~ c ) r - c  an- i  ;iL<'ii  w i t h  open witt.er iind 4 

ro,!c!y s~l1:ply cs-L' food m,xy L J I ~  tx-itical tc:, t h e  s u r v i v l ~ f _  c)t t.hcsc? birds, 

W i t 1 2  the e x c r p t i o n  of ti.;o pools  11: < l r - , l l - i t  Sre.ck !.h~ s i s tiic: on1 y .ireit 

wi t-,i~.i.n t h t >  #.!xi- ire pro j tfct L t h a t  r t ? ~ n a i r ! c : c l  ice--fret and has ~ 1 1  

aLdlxrzc1;ant ci.rji.illc~L2Bt: fc?(\(! '-.T)uL-~:L' t . t i ~ ~ J ~ ~ j 1 1 i . l ~  t F 1 t 3  w i n t e r  cri' l i , l U l - b ? , : ,  

111 L,kilT:mdry I :- ' , i t  1%;  fowl r l<>: ;  L 1 !-kc; l l< ih  L t < t 4 -  .i 5 \ ? k l  j-y 1 j 181 1 : l#qist-lj ii 

1 . ~ 0 1  t ~ : : f  !i(.)undci~*i(;i:-; . t4f31.i .~ ~ i l  ) i t  . * d!\:? !>I. P c Y i i J * \ j  





b i r d s ,  and o n l y  f o u r  u u t  of 15 species t h a t c o u l d  ne.s t  then? were 

ei ther  known or suspected breeders ( F i g u r e  54). The  ice-free area a t  

t h e  o u t l e t  of G r a n t  Lake appears to be an importcct krinter  feed ing  

area. 1Je observed a minimum of 30 birds utilizing this small area 

during t h e  winter  of 1991-82. Ficjurc  59 presents a timetable of 

significant biological events for ducks, geese, and swans. 

There are five hawk spec:ies, two species of eagle, and two falcon 

species  u t i l i z i n g  t h e  Kenai Peninsula for breeding or migrational 

purposes (Gabrielson and i.incoln 1959; USFS, unpublished). Quinlan 

(1978) observed a breeding pair of goshawks near Kenai  Lake. She a l s o  

saw red-tailed and shaxp-shinned hawks during her studies, The USFS 

(unpublished) stated t h a t  goshawks, sharp-shinned, marsh and red-= 

tailed hawks are  u n c o m c n  r e s i d e n t s  of Chugach National Forest, 

Rou~jh-legged hawks have also been observed on the Kenai peninsula, 

although not within the p r o j e c t  area (D, Spencer, pers.  coam.). 

A s i n g l e  sharp-shinned hawk was observed during field studies, 

This bird was observed in a small  d r a i n a g e  along the south shore of 

Cxnnt Lake" super basin, The expanses of foxested area provide 

n e s t i n g  habitat fox- ~cnskiawks, r ed - t a i l ed  hawks and sharp-shinl~ed hawks 

(Appendix D). S i m i l a r l y ,  there are several c l i E f s  which appear to be 

s u i t a h l c  f i ; ~  nncstirlg rough-legged hawks Ncsting habitat for marsh 

hawks is m o s t l y  cc:2fined to t h e  bog areas, 'The rack of observations 

does not neccs:;arily neax t h e r e  were no Iliirds withir~ project boun- 

daries, but if p r c s c n t ,  r.iuxn43crs would probably be low. 

A s i i ~ q l c  A~iixican kes t r e l  was obscrvcd on the nort:t~crn slopes of 

Grant Lake's upper bas i .n  above ~ I I F '  Efedvex: ponds at the c'<tst' clzd. 1.t: 

gave no i.ric3 icat i orrs o f  brecc1inc.i. 

R;llr! tli~gI.t;ls ill-;:. : . - ~ \ ~ * l l  1.drl.y cjb:;tx.r.vi-c': 011 t ' f l ~  i:l?nai Pcrlir isuPa (Gab- 

K i-, Lsol; ,111i1 i , i  ~ ~ c o  1.q i ' ~ 5 9 )  , .lrid <? s i t ~ q l e  132 lil ~acjl;, was c)b:;i.rvcd alc,nrj 

c;ra:it Lakc c l r ~ r i r l c j  Oc tobcr ir$:3 1 . iiz L c i  t : ; ~ c j  Les rt,gu l;ir? y i:ongregi~t:c near  

driy s t r i ~ i m  w i t h  ::,ll~nr~riid r:ulis, ? j f .neral l \~ i.n prc2pc)r.t i ~ r i  tlo i lip q u , ~ l i  ty 

o i  fec2di nrj art%,1:; ; i ~ i c i  s u i .  t a b i  1 . i  ty c ? f  r~r3 : - ;1  i r:cj kin hit:;^^:, ' I i l i L b  ~:in,-+I 1 c ; r d r l t  

C : L - P V ~  f i d ~  ruri L :; r m t  c ~ f  su1fic.i{-3r1t ~ ~ I C I ~ ~ I L  ~.I..Ic!~: t-(1 51:::: { t i  rt f - j  >-i"t-f2qit-j llk7 

1 . 1  iii I r;unOjc?-:;. r~c . s t i r~c i  I w l l l - , l  f c ~ u n d .  



Figu re  59. T i m e t a b l e  of significant b i o l o g i c a l  events f o r  
ducks ,  geese, and swans--southcentral Alaska. 

Source:  Gabrielson and Lincoln 1959. 
Bellrose 1980, 
Kessell and Gibson 1979 ,  
Hansen et aP, 1971,  



We regularly observed gclden eagles, both juvt?niies arid adults, 

within the project area. F i r s t  siqhtincjs occurred durinq aerial 

surveys in April of 1982 and continued during each ensuing trip to the 

pro jec t  area. All the birds sighted were well within the alpine zone. 

Lymann Nichols (pers. corn. ) regularly observes golden eagles in the 

G r a n t  Lake area during hir surveys of mountain goat and Dall's sheep. 

He believes that they nest in the area but has never found a nest 

site. Figure GO depicts r ap to r  nesting habitat in the pro jec t  area. 

Three races of peregrine falcon, two of which are endangered, are 

present in Alaska. Falco peregrinris anatum and - F. - p. _tundrius,  the 

encax:e,ved races, breed in moderate numbers thuoughout: interior and 

arct:ie Alaska, respectively (D. Roseneau, pexs,  corn?, ) ,, Exposure to 

pesticides apparently resulted in a sharp decline cf the breeding 

population (Cade and Fyfe 1970; Hickey 1969) though p3pulat~o~s no:? 

seem to be recoveri~g (D. Roseneatl, pers.  corn, ) . Records present& 

by Gabrielson an6 L i n c o l n  (1959) indicated that these birds were once 

f a i r l y  cowmcn migran ts  through the Kenai P e n i n s u l a ,  Few have been 

seer1 i n  recent years, Most s i g h t i n y s  are reported from recognized 

migration c o r r i d o r s  which parallel the outer coasts. It appears 

u n l i - k e l y  t h a t  these b i r d s  cccur w i t h i n  the pro jec t  area. The nonen- 

dar!gered race, F+ p *  pedli, i s  p r i m a r i l y  a coastal. species and also - - -  

has not been sighted in t h e  i n t e r i o r  of the Kenai Peninsula. 

Spruce Grouse - 
Four species of grouse i n h a b i t  Al-aska , b u t  only one, the spruce 

grouse, occuus on the K e n n i  Penirlsu1.a. Spruce grouse  'nave been 

studied most intensively of  all uplcind game birds on t h e  Kenai Penin-  

sula. Mixed f o r c s t s  of black ,ind white spruce a1or:g with birch 2nd 

pop la r ,  a t  v a r y i n g  successiunai stages provide idcell habitat (Ellison 

19-73, 1074; Wccdcn 1965) . I:(~mogel~ous stand:; cif  c~xl i  f e r aus  or dccidu- 

QUS L I I C ~ S  prc?ville ma rg i ; i ; i l  i l ~ ~ i ~ i  tat for: sl)rllnt> y rc>usc, 

'I'hc cl.osi?il r,dt$rc o f  tki~? (:~,r~ifcrou:; f i~rcs tc ,  ,it ClrC2:it L,&Q 1n;iy 

111 p r ~ c l u i i t ; .  ~1 ts icjh c3c..:r~si t1.7 of tlicse birds. I ( l l t ? ~ ~ : :  arc i . s o l a t ~ ' d  areas of 

nixed f'oz-cst contr::ii?~ i t i e s  , r i a  a1 onc-j T r a i l  1 'ikr2s c ~ ~ l c i  ;jloilt~ 

';dot: i , , ike t i  1 whi.i:h (3 i i - t - ~ r -  t k ~ t i  t ~ c ' ! i t  Iiabi t a t  j i i  t h ( >  

f>rc>-j+l<+C I I ~ C * C ~  i , l ' i ~ ~ \ ~ ~ + ~  61 







A total of o n l y  eight adults and one chick was observed, though 

moxe tkmail r>ne chick i n  t h e  a r e a  could be assumec3. P r o d u c t i o r ~  a f  

s p r u c e  g r o u s e  on the Ksnai P e n i n s u l a  is high. Average clutch s i z e  i s  

7-5 eggs, Siiatching s u c c e s s  has been r e p o r t e d  a t  93. percent ,  ( E l l - i s o n  

1971, 1973,  1 9 7 4 ) .  Chicl; s u r v i v a l  t o  t h e  f ledgl iqcj  5 taqe i s  a l so  

high, E l l i s o n  (1974) reported a 5 .9  j u v e n i l e  per adul t  r a t i o  i n  d u l y  

and a 5.5 j u v e n i l e  per  a d u l t  r a t i o  i n  August, i n d i c a t i n g  a minimal 

loss t o  the brood, These h igh  p r o d u c t i a n  f i g u r e s ,  c o n t r a s t e d  w i t h  t h e  

low nunibex of birds observed, also indicate a l a w  populati.on within 

the stud~y area, 

The f ~ o d  habits of spru,-E grouse have been well tleeumented 

(Crechton 1963; E l l i s o n  3-966, 1976;  Jonkel and Green 1963; Meeden 

1965; Zwickel ,  Boog, and Rrighalr! 1974), During w i n t e r  months t h e  

major fogd i s  spruce n e e d l e s .  A s  spr i r ig  approaches  and qro~l.nd veqe- 

t a t i o n  r e a p p e a r s ,  bisrds e ; l Q r ? r o g ~ e s s i v e l y  fewer s p r u c e  n e e d l e s  and 

begin consu~ning other foods, By summer t h e  pr incipal . .  d i e t a r y  items 

i n c l u d e  cranberry,  n o t a b l y  t h o s e  persisting from t h e  previous fall, as  

w e l l  as b l u e b e r r y  ( l e a  fbuurls aiiri l eaves)  , unripenecl cxowber r i es  , and 

lichens, Other major foods  a t  this t i m e  include c r a n b e r r i e s ,  Car?>:  --- 
seeds, an6 horsetail, A s  fnl.1 approaches ,  the d i e t  g radua1 , ly  shifts 

allce agairr to spruce needles. Other fa13 foocis i n c l u d e  C~~II~;)CP"Y~P,C~, 

blueber ry  l e a v e s  a n 2  f r u i t ,  and seeds from various p l a r ~ t s .  A l l  thesc 

food items arc a v a i l a i  lc i n  var ,  iny amounts in the Grant. L a k c  st.udlr 

area {see botarlical section) . 
Natu ra l  predators of spruce gr-owe which G O U ~ < ?  inhabit cllii c?r,?nt 

L a k c  area inc.lur?c hawk owls, qwcat  horned owls, and goshawks, E'ox and 

lynx, which are  known t-u inhabit t h e  aucci ,  a rc  also prc-4atox-s. 

$:2.11sor-1 ( 1  974) w i t r . c : < s c r l  ti yoshsiwk. l c a v i n y  ;t 1 . i  ~ l n d  comrni:,~:Ly 

t-sbscrvcd t hcrr~ Fl y i n y  just be1f3w t i 3 ~ ~ r : t : ~ ) p  S C ~ . L - C ~ I  i rlij s ~ 1 2 :  p r e y ,  , C ; ~ T U G C  



h a b i t a t  w i t h i n  tfie project area i s  adjacent t o  areas easily accessible 

te h u n t e r s  ( V a g t  Lake t r a i l ,  mining  roads, e t c - ) ,  

117 S u I w ~ a r y ~  t h e  spruce g r o u s e  population i n  the G r a n t  Lake area 

a p p e a r s  l o w ,  T h e  normally h i g h  p r o d u c t i o n  of s p r u c e  g r o u s e  on t h e  

Ker:ai P e n i n s u l a  and t h e  low numbers observed by AEIDC personnel 

i n c i i c a t e  low numbers p r e s e n t ,  Perhaps t h i s  i s  due  t o  a  number o f  

f a r : t s r s .  F i r s t ,  much of t h e  s t u d y  a r e a  i s  c l o s e d  c o r ~ i f e x o u s  f o r e s t  

providing o n l y  m a r g i n a l  h a b i t a t  f o r  any  Large d e n s i t y  of b i r d s .  

Secrond, l o c a l  hunting p r e s s u r e  may have a significant effect on l o c a l  

p o p u l a t i o n s  o f  s p r u c e  g r o u s e .  Food r e s o u r c e s  do not appear t o  be 

l a c k i n g ,  and predator p o p u l a t i o n s  do n o t  a p p e a r  high enough to l i m i t  

populations o f  s p r u c e  grouse. Figure 6 2  presents a. t i m e t a b l e  o f  

s i g n i f i c a n t  b i o l o g i c a l  e v e n t s  o r  spruce g r o u s e .  

Three  s p e c i c s  n? p ta rmigan- -wi l low,  rock, and w h i t e - t a i l - - i n h a b i t  

t h e  I;ei;ai P e n i n s u l a .  Even though p t a r m i g a n  $re h i g h l y  coveted! game 

birds, few Alaskan s t u d i e s  have been made ,XI them and no comprehensive 

s t u d i e s  of t h e s e  b i r d s  have been  u n d e r t a k e n  on the Kenai  P e n i n s u l a .  

Dur ing  t h e  studies at G r a n t  L a k s  we d i d  not conduct any s p e c i f i c  

alpine s u r v e y  r; s t - r i c t l y  assessing p t a r m i g a n  h a b i t a t .  R a t h e r ,  i n f o r -  

ma t ion  was gathered i n c i d e n t . a l  t o  o t h e r  surveys b e i n g  conducted i n  the 

a l p i n c  zrcas ( e . g . ,  bedr d e n n i n g  s u r v e y s  and b o t a n i c a l  surveys). 

i i a i i  tat f o r  i ~ t c ~ r n i g a r ?  is found throl i r jhout  a l p i n e  o r  subalpine 

ro::r.s near  or abovc ti.n!.c?rline. Bicaust :  each s p e c i e s  has d i f f e r e n t  

i i ; k , ~ . t a t  prc.Cerences, [ i l l  three cari, 2nd often do, c o z x i s t  a t  d i f f c r c r i t  

a i t i t c i i i n ; i l  levels on  t h e  same rnount-axri. h'ceden ( 1  365) di.scribecj 

ha!; i !:,it- p ~ ' e f e ~ u i ~ c ~ ? s  o f  thi: t l1ri . i :  spec i.rs (k ' iyurc .  63) . 
1 G I  l,;lkci at-cx pro.i~icli?s t i  fcjx- a l l  t k ~ ~ - c ? t s  sy)t.cics 

{ i ~ ' i q u ~ ~  64) * 5:ost t i  h i i i ~ i  tcil w~ t h i : ~  I pro:jcct i t  ii; 

1 1 1 :  r his - - I  i L C  ,i! 1 ,jb,,vp 1 , 500 f t  iIi 

t? 1 .  . J d :n;iny :;FI;~L 1 f ~ o c - k ~ :  ~ 3 f  w * i  1 Lc)b2 ajicj 

i ~ t z t i :  r ~ i  cj,.ifi b ~ ~ i - h  i r l  L!I(? { . ; ~ J I I ~  LdL:I<tl i l ~ ( I  :* '<I 1. j. L; ( : r L : k 2 k  c j y i ~ ; L ~ , ~ ? i j ~ ~ ~ ;  but, l \ c )  

i f .  f 1 :  " . 2 :  ::<,::* j >, r ,  " t j l y p t .  , i l l c ;  

1711 ii::. i 1 : l .  1 r :  , i ; i i - . . i i l  . ' ~ t . ~ .  



F i g u r e  6 2 .  T i m e t a b l e  of: significant b i o l o g i c a l  events f o r  
spruce grouse--southcentral Alaska,  

selection 
i 

Rearing C- ---_ -II_^___I- - L 
I 

Brood d i s p e r s a l  I L___- __(-l_ll- I 

Source :  E l l i s o n  1371; 1973;  1974 .  
13cedcn f 965, 



Re'lat ion t o  
T L I T ~ c I " ~ ~ ~ ~  

Nests 

Broods 

L c ~ : ~ > l .  qr: an5 w i t h  3 l l l 0 ~ -  : . I O C ~ ~ L - ; ~ ~ ~ . I ~ J P  SIG~LI?CJ q)~~): : i lJ  .Sti)62p S L O ~ ~ S  and rldqe-l;,  
z l f l ~ e f  fGat: lrcs,  sr gt;lg- ir, ! ? i l l y  c o ~ i l t r y ;  z id f i l 2  ~ : t , - n  Zr0t6nd 0lrq::-33 3r.c 
t 1-3 to niodcrari: mounts l n  s lu i>cs  of  ~ o u i l t a i n s .  hlr;;:, S ~ Q I I ~  bancilcs : 
s l o p e s  and t c r r n c s s .  l ~ J ~ e s ,  cliffs and r o c k y  
Frequen t ly  zt bottom of ou tcroas cowton. 

v s l l c y s .  

Lusurlcinr g r o l ~ t h  of  
p l z r ~ t s  ove r  n o s t  of 
g raund;  sh rubs  u s u a l l y  
3 - 8 ' ,  s c a t t e r e d  i n  v a r i -  
abba q u a n t i t i e s  through 
a r e l s  dominated b y  
q r a s s e s ,  s e d y e s , ' n o s s c s ,  
ciic~srf sh rubs  and low 
herbs ,  

Vegetative caver  n e a r l y  
complete,  hut s p a r s e  an  
driest and i ~ i $ h e s t  es- 
poscd s i t e s .  Shrubs 1-4 '  
concen t r a t ed  i n  sha l low 
r a v i n e s ,  on s o l l - c r e e p  
lobes, i n  l i o l l o i ~ s ,  e t c .  
Nost p l a n t s  l e s s  t h a t  1'. 
Creeping  woody p l a n t s ,  
r o s e t t e  p l a n t s ,  sedges ,  
l i c h e n s  abundant and 
don~rnant  over w ~ d e  a r e a s .  

P l a n t s  r a r s l y  Yorn contzc- 
uous cover ove r  ground,  
escepc  in most p r o t e c t e d ,  
mals t  5 1 t c s .  Shrubs a l ~ o s t  
absent, e ~ c e ? t  f o r  dwarf  
f o r r s .  Wide vari2tth:.E 
p1;nts p r e s e n t  in sma l l  
qczntitics , 

Usually a t  upper edqc sf Lowcs t  brccding birds at Above timberline. Occasion- 
t l 6 b ~ r ,  znong w i d e l y  extreme upper f r i x j c  or 2 l l y  w i t h i n  100-200' ( v c r t i -  
sci l t terecl  t r e c s .  b one- t z e z s ,  .".lost b i r d s  froni c z l )  of 1 3 ~ t  trees, u s u s l l y  
tit;:es s l i g i i t l y  be low t r u e  100-1000' above Zocai 500-2000' abo1.e f o r e s t .  
t ~ : -ko r l i~ : c  whcre e x p a n s e s  cimbexl i n c .  
o E  treeless a r e a s  e x i s t  
because of poor d r a i n a g e ,  
cold mi.croclsmatc, e t c .  

I nc lude  shrubby and 
"open" v e g e t a t i o n  types 
fwi.th p l a n t s  less than 
e y c l e v e l  t o  p tar rn iqan) ,  
Cocks h a b i t u a l l y  use 
e l e v a t e d  p o i n t s  ( rocks ,  
trees, h u ~ ~ . ~ o c k s  ) dur ing  
c o u r t s h i p ,  Males r e s x  
J u r r n g  d a y  in sna l l  
c l u ~ p s  of sh rubs  a t  
cdt2cs o f  open a reas ,  

Higher propor t ion of Unkncwn 
"open" v e g e t a t i o n  t h a n  i n  
wi l low ptarmigan t e r r i t o r -  
i e s ;  some c c n t n i n  ilo 
s h r u b s ,  Cock s i t s  on rock ,  
k n o l l s ,  e t c .  with no  over-  
head vey c-tcit ion dur i n 3  
a c t i v e  c o u r t s h l g  p e r s s d s  
and o e c a s i a n a l l y  in rest 
of day ,  

P ro t ec t ed  by :~r.c;c.tatiaia Concca1ix:g vegetatron Unkr:o.t\tn. In Rocky ?ttn. 
( u s u a l l y  slirubby) from u s c a l i y  p r e s e n t  over  n e s t ,  areas, u s u . i l l y  on lcdcjc o r  
abovo and ~ i d c .  Ono bu t  sn i a l l  proportlorl of ~n rccky a r o s s  beside a 
open s ldc b o r d e r i ~ l y  n e s t s  w i t h  no overhead bou lde r .  Few n e s t s  r n  vego- 
operi area. I n  t!lc rnLilcs'ccoxlc 11:nznt. S i t e  v u y  t a t i o n  t a l l  enough f o r  con- 
t c r r z i o r y ,  s i ! : ) ~  i a r  t o  t h a s c  s ~ l i ' c k c d  ct.-ilmt>nt. 

by w i l l o w  ptarnlqan. 

r i ; l b~ tn t  s l i r i l l las  ti3 12cst 
s L t c s  . Young c?.iick:; 
t e n d  t v  u s t ?  arccis of 
/ f X r y  L C ~ W  v r ~ / j i : t ~ t ~ z > ~ t .  
U l i l t : ~  brooi!:; us<: 
th lck.rbLn L( :T  C:~CCI[JC 

cavcr, :lo1 .,, i ,irc,.is ~)L-P-  

F + > r r r c d ,  - . ~ z t i i  r r r - c % , \ t  ? l ~ t - ; i !  

c l i v t ~ r s i  ty. 

Si:ni.li;ir t o  : ~ c s t  s i t e s .  Poor?\ .  k ~ o t ~ t l .  Broods stlztsm 
Uroods tcnd L o  co:!~irrcqeitc to p r c L ~ r  rilosk r ~ ~ o l s t  a x c s s ,  
i l l  i l C Z 1 : ~ t .  S I ~ ; I ~ L * S  On r l d t j ~ 3  G S P L ~ C ~ < I L ~ Y  I iCc7r  ~nOwp, l tc i~es ;  
.ir;ci uppz:r sl i ipcs,  D ~ . n s i ?  C! l icXs i~icic nnor.iq rocks, 
:;hr:ibs a v o r ~ l t ~ i i .  Y~~t: ly L ~ ~ ~ L 3  L K  c?ods rare1 y sec?r, 1x1 

2 :  I K 1 r i 1 1 t 1 -  p l ; l t ~ \ s  w 1 t!lntlt l ,irrjt' rock:; 
i r b r  out. 01 s ~tj1,r c-vtq- ~ K I L ~  l ~ k . ? t ] ~ s ~  
>,nt>l l  :; * 

X I  
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E';~od items for p'larmiyax~ cons i s t  nainly of 3:~ils~ twigs,  ~ C ~ W S ,  

and f lowers,  Some ~r t ima l  :natter i s  taken ( i n s e c t s )  but not i n  l a r g e  

q u a n t i t i e s  (Fiicrss 1 9 7 2 ;  Weeden 1963, 1965) . Dux=ir;g w i n t e r  willow buds 

and twigs and b i rch  ca tk ins  and twigs are t h e  principal food i t e m s -  

Additional small q u a n t i t i e s  of c ranberr ies  and aspen buds and twigs 

asre eaten. A s  snow r e t r e a t s  i n  sp r ing ,  food s o u r c e s  i n c r e a s e  i n  

d i v e r s i t y ,  Willow and b i rch  a r e  s t i l l  a major pur t ion  of the  diet; 

however, other foods include h n r s e t a i i  t i p s ,  bearberSries ,  f l y  l a rvae ,  

and ca terp i l les rs ,  During t h e  supmer months food items shift from 

twigs and buds t o  include mostly f r u i t  and l e a v e s  of blueberry,  Other 

foods include c ranber r i e s ,  crowberries,  and flowers.  During f a l l  food 

h a b i t s  p a r a l l e l  those of spring, shifting back t o  buds and twigs.  The 

Grant Lake area provides all t he se  foods though no.;ne i n  great abun- 

dances  ( r e f e r  t o  hotonica l  s e c t i o n ) .  

Natural predators  of ptarniigaii known t o  inhabi t  t h e  study area 

include golden eag les ,  fox,  l y n x ,  coyote,  wolf, marten, weasel, 

e r m i n e ,  and woiverine. Ptarmigan play an imporxant r o l e  as 2 prey 

spec ies ,  and many c a r n i v o r s  depend on then, especia l ly  during t h e  

winter months .  The e f f e c t s  of such predat ion on populations have not 

been determined. Huntirig pressure  in ths area i s  unknown, though t h i s  

pressure i s  probably v e r y  l i g h t .  Weeden (1965) sa id  loca l ized  hunting 

prcssurc h a s  t h e  p o t e n t i a l  of dlrninishing s tocks .  However, populaticn 

f iuc tua t ic~r is  a rc  a na tu ra l  phenomenon, and a n y  reduction i n  numbers i s  

u n l i k e l y  t o  be caused by  hunting pressure. 

Populations i3f r o c k  and willow ptarmiycxi? i n  t h e  Grant Lake arc-:a 

are probably ~ t v c r i q e  for the Kena i  Peninsula as a whole. Neitilcz 

specie.:: iirrc: u v c r l y  ab:indmt i3u i: both were commoi11.y observed in 

; ipprc )~) r id te  hahi t a t s  . Thciiq!l no whitc- ta i led  p ta rmigan  were seen, 

thi:; clocls i i ~ ) t  !iie<il: that n0r.e occur sinci? t he re  i s  suitable habj tat- ja 

t h ~  s tudj i  a rea .  l ' j  (jtirc 65 pr-cseiit:: a tir;ic>t:iibLe of sicjl1ificaitt 

h.i.rilo{-lic;;nl evcr l t  s for. ~~tar . r . l ic j , ;n ,  



Figure 65. T i m e t a b l e  of significant b i o l o g i c a l  events f o r  
ptarmigan--Alaska, 

T e r r i t o r y  selection I 
- 

7- 
I 

/ Rear ing  

Source: Weeden 1965, 
DeLeonardis ND, 
R o b e r t s  1963, 



t i - on ;  however, no nes t ing  habitat i s  availab3.e within the project  area 

and n o  cranes were observed, 

Sharebirds -- 
There are numerous species of shorebirds on the ~ e n a i  Peninsula,  

Reported nes t i cg  of semipalmated plovers are l a c k i n g  within the 

p r o j e c t  area, tl-mugh these b i r d s  are known to be fairly cornon inland 

nesters on the Keilai Peninsula [Gabrielson ar,d Lincoln 1959). We d i d  

not observe any nest ing during f i e l d  studies, Black-bellied p l o v e r s  

are more common along the c o a s t a l  areas of the Kenai. P e n i n s u l a ,  We 

did n o t  observe any black-bel l ied  plovers, and the  p robab i l i ty  of 

these b i r d s  occu r r i ng  within the  project area i s  low, We observed 

f i v e  species of shorebirds during the 1981-82 field season, Of these ,  

fo7~r were assumed t o  be breeding (Figure 5 4 ) .  Both species  of 

yellowlegs were observed breeding i n  bogs on t h e  bench between G r a n t  

arld T r a i l  Lakes. The spotted sandpiper was along I n l e t  Cx-eek and t h e  

cc.c;lnon snipe along Upper T r a i l  Lake, Though no  nes-ts were found, 

adult a c t i v i t y  indica ted  nes t ing .  

The Eskimo curlew ,s l i s t e d  on the endangered species list and 

h a s  occasicr:ally been observed on t h s  Xenai Peninsula.  Accounts of 

these Sircis <ire mainly historical, and many people believe the bird 

rnay he e x t i n c t .  Priricipal br-fieding gr~unds appear limited t o  t h e  

arctic c o a s t c ~ l  i s  Few have been sighti.!d in recent  years* 

13oiibins et dl. (1.966) rq?ortcd o n c  sichteci in Galveston, Texas in 

1959. 17i i jg ins  ( i i i 0 4 )  r-epcrteci thr t i ikir?q of C? specirne!? i n  t h e  Kena i  

t.i(>l:rltilins near iiomcr. He s i ~ i i ~ z i ~ l a ~ e d  t t- i~c species was a fairly 

common E n l l  rnigrm-it tf:c:wc. 



were observed within the pro-~cct area during f i e l d  studies, t hough  no  

nest ialg a c t i v i t i e s  were seen, M o s t  of the b i rd s  seemed to be mi- 

grants, 

O w l s  

Five species of owls are known t o  i n h a b i t  t he  Kenai Peninsula 

(Gabrielson and L i n c o l n  1 9 5 9 ) .  Studies by Lewandoski and Rice (1.980) 

indicated that grea t  horned owls are the most abundant species and 

exhibit a preference for coniferatis forest habitat. $40 owls  were 

obseu'ved d u r i r ~ g  the f ieJd  studies; however, suitable h a b i t a t  occurs 

throughout the Grant Lake area, and t h e y  probably are present. 

Kingfishers -- 
Gabrielson and L i n c o l n  (1359) reported t h e  be l t ed  kingfisher i s  

common throughout the s t a t e  but n e v e r  i n  large numbers. Kingfishers 

were commonly observed by AEIDC personnel around t h e  Trail lakes and 

Grant Creek and it appears t h a t  the bird probably nests wit hi,^ the 

area * 

F l i c k e r s  and Woodpeckers ---- --- 

One species  of f l i c k e r  and  three  :<pecies of woodpeckers reported- 

ly occur in a l l  s ~ l i t a b l u  hc~h i . t a t s  nn the Kenai P c n i n s u i a  (Gabrlielson 

and L , i n c ~ l n  1953; Quinl i in  1978). iJe o b s e r v e d  f l i c k e r s  and h a i r y  and 

n o r t h e v r ~  t h r e e - t o e d  W O C J ~ ~ ~ C I < < ~ X S  an t h e  l~@rjcX~ betwc?cn Grant and. t h e  

Trail lakes.  'There wclrrrt many s l t a y s  and dead standincj  t r e e s  in a l l  

fo r i ? s t  types t i i r ouyhou t  ihcl  st:udy area .  Nost o f  these r l i splayrd 
3 

woodpecker siqri ,  i l i c l u d i n y  f c!cdirq ho le s  ~IIIC! . :csc~r~~teci  n e s t i n g  !loles . 



t,*lsser n u n b e r s  of b a l k  swal1o.c.r~ were a l s o  comnonly seen .  A1L three 

species were bel ieved t o  be b r e e d i n g .  

Grey j a y s ,  black-billed magpies, and northerr. ravens were all 

observed d u r i n g  our  fieid studies. These  were seen t h r o u g h o u t  t h e  

s t u d y  area i n  a l l  vegeta t ion  types.  

Black-capped chickadees were abundant within the mature s p r u c e  

f o r e s t s .  Flocks of up t.o 2 0  b i r d s  were common, Inany clontai!ling young- 

of-the-year. Boreal chickaciees a r e  a l s o  found on t h e  ~ e n a i  ( G a b r i e l -  

s o n  and  L i n c o l n  1959); however, none was seen w i t h i n  the  p r o j e c t  a rea ,  

We observed several- dippers  along t h e  flowing c:r:eeks w i t h i n  the 

p:roject area, Young were  s e e n  a long both G r a n t  and I n l e t  creeks, 

ind ica t ing  bveeding i n  t hose  areas ,  

Five species of thrush occur wi th in  pro-ject b o u n d a r i e s ,  They are  

Arnericar: robin, and v a r i e d ,  hermit, S w a i n s o n ' s  and grey-cheeked 

thrushes, 'She f i r s t  four are carrimon Sr2edexs, and the hermit t h rush  

is most conspicuous. Grey-cheeked t h r u s h e s  were r a r e l y  observed b u t  

were assumed t~7 breed within the  p r o j e c t  a rea .  

E,oth ruby-crowned and golden-crowned king1ct .s  a r e  known kc o c c u r  

on the K e n a i  P e n i a s u l a  (LjSF'S u n p u b l i s h e d ;  G A r F c l s o n  and L i n c o l n  

1959), R u b y - c r o w  k i n g l e t s  were abuadant i n  the  project aprea i n  a11 

coniferous f o r e s t s ,  

A larqe f l o c k  o f  hahimian ~ a s w i ~ n ~ j s  wert? observed f e e d i n g  on 

insects at the mouth oT Grant Creek .  Numerous younq were p r e s e n t  i n  

t h e  f l o c k ,  

L J ~  observed f i v e  speci,c:; of warble r  iiurirlg field studies. 7 ' 1 7 ~ 4 .  

~ ~ ~ c " t o ~ i i i l g c 3 - ~ ~ ~ 0 ~ r 1 f 3 r j ,  yellow, m ~ r t s l e ,  Tcwnsend '  s <.i~-id K i . l s o r ?  ' s t ~ ~ a r b l t 2 r s .  
\ 

r I ' h e s ~  were cornmr~illy s e e n  t h r o u g h o u t  the upland scru:)s aiid r i . p?x - i a :~  

s c r u h  cor~rmuriitlt:c, (Iic~tc t h a t  :\r,izblc:rs tci;~*c also obscr-vild o n  t h o  



In surimlary, the a v i f a u ~ a  of t h e  Grant: Lake area i s  varied, thouqh 

few birds are present in h r g e  numbers. The most important hab i t a t  

ma).' .be the ice-free areas i n  Grant Lake and Grar~t  Creek. These areas 

providec2 an abundant supp ly  of food for a f lock  of mallards dur ing  the 

winter of 1981-82. Spruce grouse numbers appear low within the 

project  a rea  p r imar i ly  due t o  ths poor q u a l i t y  of t he  habitat. 

Ptarmigan numbers are r~odera te ;  however, !:he use of t h i s  resource fo r  

food o r  r e c r e a t i o n a l  hunting i s  s l i g h t ,  probably due to t h e  d i f f i c u l t y  

i n  gaining access t o  those a reas  where the b i r d s  a r e  l i k e l y  t o  be. 

prrnjiP'ilriL S 

The mzmmalian fauna of the stuciy area i s  comprise6 of a nearly 

e q u a l  mix of herbivores and carrlivores ( F i g u r e  6 6 ) .  T h i s  circumstance 

is not klnique i n  Alaska and i s  representa t iv3  of the  rnarnrnalii fauca  

of t h e  Kenai Peninsula as  a whole. I n  genera l ,  t h e  habitat i s  

marginal f o r  mammals and suppor ts  f e w  ind iv idua l s  of niost species.  

Notable exceptions are some south-facing a lp ine  and s ~ b - a l p i n e  com- 

munities, which are i m p o u t a n t  t o  r e s iden t  botrids. 

The mamnalian fauna px-esect i s  highly mobile; most species a r ~  

species groups arc  migratory moving seasonal ly kletween disparate 

rancjcs i n  recponsc to chanq ing  rnvirenmrctai and physiological  condi- 

t i o n s .  Movements betw-.een rzriqcs a re  in f  l.::~*iced t o  some deoree by tl-ic 

rugged physioqrsphy of the  reqioli aid by tht: phcnology of snow melt. 

Several  distinct t r a d i t i o r i a l  movement corridors of large mammals were 

r~otcd  , 

F i g u x c  66 l i s t s  observed and/or l i k e l y  cornparicnts of t h e  EIGZ- 

mali l:rn f';iu.i;r, t11i;i.x s c i e l ~ t i f i c  I I ~ I ~ C ? S ,  i l ~ i ~ ?  t:ht?ir re1 a t:ive abundance .lil 

the study 'Ircxi. ?'he list rty~ri~sc~its 3. sy:ithcsi:; of puL?li.stied. axiii 

u n p u h l  is11c.d r.kj;orts, iriti~rvii?w.is w .l tli 1.~1iii-y time i ~ ~ - c ; i  r c s i i ! ~ . ~ ~  ts , and thc 

rc:i;ul ts of o u r  :iic L c l  burvtiyb;. Tilil .I is t I L i  - I  LO t &\L 

yi0ti.d pre i i  jil.; ! y , S U ~ ~ - I  ilcti vt3 jlolji! l , i  t i 0i.i c \ : : t  ir:i(i t.t.:; l i , i ~ r .  ! , t ~ i 1 1 1  py:nv i t , l ~ i i  

f C  :;c 1 cc t t ,iiid i c i t  1 t . t i  k 2 ~ ~ 1 : ; ~ c \  :< k . c > { a ~  L > > ,  t- 

1 , ~  E I ~  t 'if. i (>XI:; P l ~ t a ~ i :  ~ l ~ 2 r : ~ ~  ~ i l ' t ~  ~ i t ~ i - i r ~ c ~ c '  C> 1 : - ~ t ~ ~ l ~ ~ ~ r t ~  a 



in Sela~ive popula t k ~ n  Source 
study 31x3 abundance estimates, 

- --- --- -.--- ----- _--- -- me- 
Surnmeg9 .I3-3~2 - 

Kicrosores hoyi 

I," 

C l - i ~ - ~ : t - i c l : ~ ~ ~  (XPW v j c ~ r  Ld 1;1ic2) --- -- --- ----- 
(:I t.t!~l-",c.ni,rnys r u t  ii ilr; 

?!icroetrs pCIl!l*iy 1v:ti-i i c U S  



F i g u r e  6 6  ( t :ont i l l~ l i r id)  . ? lamm:~Ls  3f t h e  s t u d y  a r z a .  

P "... ---"...---- - -. >---%.,.. .----------- 
Occurrence Sub j ec  t ive 

i 11 Relative p o p u h a ~ i o n  Source 
study area abundance estimates, 

---1-- -l_lp-l____-p- 

Surnrrier, 1982 
---*_*___(PI- - - 

>lustzz iidae (:.reasels and al l - ies)  - . -- 
Xar t 2s a1rre-r icana V 
l f ~ i s  -1.a erminea Y 
P.1ustel.s ~ z i t r a l i s  Y 
Mus @el3 v i s o n  Y 
Gu1.o g u l o  Y 
Lxi-tra canadensis Y 

F c l i d n c  f l ynx )  ----- 
F e l i s  lynx  

Sav idac  (mountain goat ~ind sheep) --- 
@rpnninos a c r e ~ - t c a ~ l u s  Y C 50 L,'L,3 
Ovis c 1 ~ 3 l l i  Y C 30 1 , & 3  



in all forest a;:d scrub s s s ~ c i z . . t i o n s .  Evirie!?ce of the gK2SenCe 3- 

shrt:ws in the study area  w a s  limited to t h e  sighting c f  tracks during 

t h e  midwinter foo t  survey. $il;cc a l l  of the shrews knowxi to inhabit 

xhe E:~nai have s i m i l a r  gaits, and s ince  most, with tlhe exception of 

Microsores hoy i ,  are about t h e  same s i z e I  d i f f e r e n t i a t i o n  of tracks to -- -- 

t h e  species level is impossible based on t r ack  sets alc!nze Shrew sign 

was more abundant in older forest conmunities, beccming conspicliousiy 

l e s s  noticeable above timberline. Nowhere was it &sentl however. 

Vesper t i l ionidae  - 
The little brown bat (piyotis -- lucifugus) is a connun r e s iden t  or 

southcentral Alaska, but little is known of its life histor; 

Kocturnal in lower latitudes, these bats a!-- cre~uscular in Alaska. 

11-~ddividual are f r q u e ~ : c l y  observed in su rnm~r ,  i-itinq along st~eam 

courses f o r  insects. Picst, if n o t  a l l ,  littic b r o ~ , , ~  bats -.ri?sumably 

migrate t o  warmer lc%titudes w i t h  t h e  onset of cooler weather i n  f311. 

>joni: was s i g h t e d  by , ~ c Z D C  persorinel i n  t h e  study area during the 

course of thi :; study but they undoubtedly r. ur. 

~ o : ~ i - l y i r ; g  scrub ~isi;i?ci,iLii?ns of the study area 1 7 . 'This 
' " c3bseuva t.ii:r: is Ld:;c?d I I  . 2jra t h e  r e s u l t s  of "i;e rnidwintcr f oL7t 





Based on the tr;icki;ig evidexlcc, 10i\i--ll;ii;~; areas hor2eri.nq Txail 

:akes constitute the centey of h a r e  distribution and Ldxndance in t h e  

p r o j e c t  area, Suicab1.e forage items i:; these arsas are sparse 

however, limiting t h e i r  potex~tial as hare habitat. F:i:-ther, preferred 

w i n t e r  browse species, such as ?ii.l.low ant! b i rch ,  show evidence of 

overcropping indicating that the pspulation h a s  exceeded the limited 

carrying capacity of the range. &lost browse regensiration in these 

a reas  occurs as new growths of adventitious shoots. Pr5rnrtry regenera- 

tiion through ad~.rentitious shoots  i -s  a widely acceptc:d indicator  of 

over-use of the resource by hares,  

Despite their r e l a t i v e l y  Low rzu~hers ,  hares appear to play  an 

in?portant robe i n  the ez~euget ics  sf the s tudy  area, Curso ry  f i e l d  

examinatior: €1.;;' predator  scats ir,di.cates t h a r  hares  f o m  the d a e t x y  

m a i n s t a y  of coyotes an6 lynx. Scat esanti~zat ion also i nd ica tes  that 

hares a re  important dietary supplerne:~ts for bears ,  wolves, and 

wolvcrinc, 

This yroup of predators is relstivel:. abundant in the s t u d y  ares. 

and the finding of hare remains in the n1ajorit.j of' pr-edatcr scats  is 

probably s i y ~ i  f i e a n t ,  

i h r m o i -  s arc crsrmor1 rec;i.dmts of a1.p.i.n~ f u l ~ d r a  cur~ui~ui?l t i e s  ~ ~ ' i ' t h i ~  

tile study- (Ired ( F i q u r c  68) . ?'!IPS? ,.inimals arc oiie of the ;:lost co1;- 

spi cuoiis mamma? s pre.;i,~rl:. Pluinr-ro~s o b ~ c ~ - ~ ~ t i ~ n u  of hot21 den s i t e s  

animals were mad.  i i l i r i n q  the C ( ~ U i : 5 c ?  3 i  OU?:. fit2-Ld S ~ U ? ~ C S .  1 1 1  g e n c r ~ l ,  

m a r m o t s  rangcad LIE! t w e e ~  a?? i i ~t i l c ' s  i'f l 500 to 3,000 ft t h roughcu t  t - l lc~ 

s t u d y  ,Ire&. Sic~r!  and ~ightinqs wcx-<> r : i o s t  iibi~rid;in+: in the ~ ~ ~ r ~ i ~ ~ -  palls 

k i t  (11 thuucjll o t .h t> r  ,?i-iLcis 3I.s~) i;;iciiv.t .?ii  m a r ~ : i i > t  ~ - c > ~ ~ c ~ > n t r ~ ~ ~ i o n r ; > ~ ~ ~  

' I  1 )  K 1 c t 3  ji:.thiiclti#n:l on ill,iirndts I.\- i ,oc?rs  a:ld 

coyc~tes  was i i r ) t - t ~ 4 ,  1 i i ,  1 1 1  uo 1 p iI1 apt, (:r--. 

i ~ ~ i i i i r - ~ c j  :;f:;-~;or~:~l ci 1 ;;I I -  i b u t  L O I I  (;I. l > t t L i x - s  * 
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"ro l l l 7 l r l c - q  s c i t : i k r r e l s  ! * j r>~e  adec i ,  however Gran t  L 1 c k e  is withi.1: the 

psabable rang? c)? this spt.lci.cs. T n e  n s u t u r n a i  and  scc:retive 1iat:rrre of 

t h e s e  s~ecias re~der r s  them d i f f i c u l t  t o  observe or to determine their 

p~c5:2;e:>ce , 

Castox-idae --- 

A l t h o ~ g h  beavers (Castcr canadensis) are one of the nost abun2ant  

f u r b e a r i ~ y  n~a.malc i n  XLc~ska,  t h e y  are not common in the study area, 

We found recent evidence of beaver to be scarce and with  few excep- 

tions e o n f i ~ e d  t~ Gran"cL;?ke proper 2nd its t e rmina l  t r i b u t a r i e s ,  

Several. Eactars  are  responsible for l imit incj  study area beaver both 

arcaly 2nd numericzilly, 

High-quality forage items are severely l i m i t e d  i n  t h e  study area. 

Beavers subsist l a ~ g e i y  ~ 1 r . l .  the cambicm layer of c c x t a i n  deciduous 

trees a n 6  shrubs. Preferred decxduous foods are confined to plants in 

the f a m i l y  Salicaceze ( w i i l o w ,  aspen, ccttorlwoodj and to a lesser 

extent t o  birch i'iieager a r~d  l;utherfo~:c-i 1957; blurray. 1961)- in - 
cjcr-,e.r-al , beavers st-::.rm to r-iref emr carranunities dominated by a species of 

P o p u l u s ,  bl;t wi!,.?.ot.r ~ o ~ ~ u ~ l t i e s  are probably more s t a b l e  ani=i, I~ei~i le ,  

mc.-?rz? _nruduct-i.ve thrc;uc;l: t i n 1 2  f itlxrray 5.961 , Duzing summer, beaver 

suppl.r?mr;:nt tI?c ir d ir 1. wi kh colisiderable arni)\l::cs of herbaceous  and 

a q ~ ~ ~ t i c  v e g e t a t i o n ,  

inti the cilidjil~~?! l a y e r  reprilsents 3 very sxall pil.rc:eiitage of 

~ T c ~ I - ! ~ E s  ' tot- i i  i rnzss, bc:av(.?i- r t ~ ~ ~ i r ; ?  Larqe y.Ll~3i2ti.tit-lr; of S r o w s ~ ~  to 

surv iv i? .  'The? I I I ~ I ~ ~ ~ I I L ~ I ~  c i a l - l y  ~ ~ ~ t ~ r ~ t ~ r ~ a n c t ~  t - c ? ~ ~ ~ i ~ * c ~ ~ ~ e n t  cjf c a p t i ~ v e  ~ i c i t ~ l t  

bociver ha., !,et.n ~3 l c ? ~ I . ~ i  t e d  by c <it l ( ii '57) . During  summer 

i i ldivldi ia  l ;iclul L v r - a r n ~  n i m i l ~ i i  o f  1. 5 1 ;  of ~iqu~t-c 

~ t : i j e t c ~  t l i ( j ~ r  t ~ ~ ~ r  (?ci:~; :n i r ? j i r i ~ i ~ i l  [$;:it. L r r t l c p l i  l-crnc>l: ts , luts  set: at *i . 5 li>s, o f  

qr~c-~ ;  t ~ - t : ; ~ J ~ b i ~  { j k *  1 * - ?  I L - I : ~ ~  ( i f  c j r t l t b r l  ~ ~ i l . ! c ~ t v  ~ C Y  +d::trr ( C ' o w c ~ r ~  ci: Lil. 1~15"j )  

1 2 1 r -; i 1 -- - 1 i I i.rlLkb i > i .  ~2 t-c ti: n ( ~ ~ ~ ~ ! b f - ( - ( ] j . ~ ~ r  1) i~:kl t : l -  

f - hC i :~  Lli(.>sc ~ ~ ~ ~ J O I - ~ C ~ C ~  t d ~ ~ ) f ~ ~ : ,  &:I j > e x , i \ r  >?- i i \ < t ; )  1 \- 1 i :;t: t i ~ > ~ % ) ~ i r ~ l s  ~ ~ 1 -  

z> e c.- .I 111:; " u.f : , u L ~  , t k  I 1 .  c " f i : : J ~ \  ; t l r :  i i . . ! f i  ' l 'kij t ;11,1i tb> ;  i 1 I - C \ I I C ~ ~ I  ly < > ~ - ~ ~ ~  1 

c l t -  ~ . I ~ - O [ - J : < # ~  j a t b r  ~ ~ ~ ' d ' \ ~ < ~ l  8 2 r  ' l ' t ,  i I '  { ' d ' t ' < ~ ~ i < ' ~ -  ti l i<1 ! ~ ~ ' ' - ~ v ~ ' Y i  (11 < [  ? \ ) [ I  ) * i \ : , > ; k ~ ~ j l  1 :-,; 
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or 12 to 15 acres of willow per year  t o  maintain v i t a l i t y  (Yeager and 

Rutherford 1954) , 

Large, c s n t i ~ u o u s  starlds sf h i g h  q u a l i t y  beaver forage items are 

at a premium in the study area (Appendix D) . Weas  w i t h  suitable 

forage arc limited t o  t h e  lower reaches of Inlet Creek and its broad 

delta, the outwash plains of a few of Grant Lake's terrninal t r i b u -  

taries and the lower reaches of Grant and Falls creeks. Few of these 

a reas  have p o t e n t i a l  a s  beaver h a b i t a t ,  however. Most s t e r eam courses 

i n  the stuzy area axe iLl-suited lor beaver colcnization, Stream 

bottoms and stream arid lake banks are usually comprised of large 

cobble or exposed bedrock, which arc; not. conducive t c  e i t h e r  dam 

construction or maintenance ar to the establislnment of subterranean 

lodges, Cobble basements a r e  often permeable to water ,  negatirig o r  

seriously comprclriising t h e  gmrpose of the dam (Boyce L974). Nost 

strenrns i n  t h e  s t u d y  a rea  a l s o  experience recurring catastrophic 

freshets. Floods pose forlnidable problems f o r  be?aver and are  a 

s i g n i f i c a n t  i i m i t i n g  factor t~iroi ,~ghout  t h e i r  range (F,utherford 1952;  

Yeager a n d  R u t h e r f o r d  1957)- 

Gnly one area 1 ~ i i - t l i t 7 ~  t he  p r o j e c t  boundaries meets all of t h e  

c r i t c r f a  of prime beax~er 'hc?b.itat, This artla centers on che northern 

corner- of 1nli.l: ::reek's delt::~. It i s  bordered on t h e  w e s t  b> Grant 

I,aki. ,  on t l ic:  n o n - h  by stce;: r!~;ic!ltain slo;ics,  a i d  011 the south by il 

d -  o f  I ! ~ ~ i ? t  r e  (Yiqcr-e 61)). The e n t i r e  area u s e d  by 

l~cavcix' L \ C G U ~ : ) ~ C S  Irkle fact u f  c? 3; ix-q~ a c t i v t ?  avnl irz~lckcl shoot  , Evidc~m~ce 

of  t i l e  i : ; i l u i , ~ ? c ~  5)C  s i ? ~ ? ~ s l i d < : s  c ~ n  ihe v i ~ i j e ' i s t i o n  is r i . a i l i ly  apparent .  

e r  I s l i o w s  1-ides he ,iiivcii! I-;igi.ous f o r  b c , ~ v c r  by I I to 

rct t-ard t i l t . :  scl-r-c., whj r;h .is ilc~n~iu~~i?:~d. 1)y ;I ~\;.i l low assoc:i.~~t io!r. 

~ ' ' !c~~lr  " l o ( - l : j k > : <  c,(-c-l'il- i l l  t~l~.is  a 1  kt'$ (!7L;i, i l :t.: -70); L-~1lly {:>rIL? *1~?;3k:aL-L; t - 0  

2 c ( I 1 >  7 )  l r  1 , ! ; t ' ~ ~ ~ t ? r  iicl i v i  t\' i 11 t l l  i :; ~i,t*i!;I ~ t 2 i i t . ~ ~ $ i  

c l l i  SI . IZC~ 1 1 I 1 ~ l \ i  i '1, I ! /?"9 t..<'iil b'!l l c ' i l  I 1 1 1 ! Y 1 J I i ,I 
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i l - c n l  It:Lta-f-, i,3yL>ck, 4 +- ' 

7.- - ,,, 1s sparcr i  rh13 rr3\jaqes ~f Z~:Y:~GCY;C: fl\?.?t?d~ a roc-:: 

I;s ;.r].st> &lll:e~j;lr slid will rerzii> so U I : ~ ? S > ~  !.hi? areasf ~ : : C ? L ~ : ~ O ~ U Q ~  j-ii 

c11angc.d. Sno~sl~des, which pcri.tzc?ically lay waste to t h e  areti' :; 

v e y z t 3 t . i o n f  r e t a r d  ti::tz successionai sere ir? fz.i.ol: of ci c isnse iy  stocked 

v:illow cormr.unity. Secr;ld, substrates in tl1i.c sxea are conpx-ised 

chicfly of a thick layer of organic debris, f a c i l i t a t i n g  dan: and iodgc 

construct:ion 2nd r~airltenance, T h e  thick orqanic m a t  p r ckab2y  owes its 

01-igins to t h ~  influence of sno\~slides ,. 

Smal l  numbers of bczlvez: also reside i n  Grant. L a k e ,  but  these 

h a b i t a t s  a r e  law quality arid appeay incapable of sustsi .~: ing beaver 

over time. Baserncnt materials of " t h e  lske banks are cori~p~-ised 3." 

e i t h e r  cjl.c,cial alluvium or cxposcd beduc2izk. As a consequence, 1aciqcs 

a r e  cor-istruzted d i r e c t l y  or, the bank ( F i c p r e  70, nunher s  4 through 8) 

v+-here t h e y  a r e  cxpost?d f-o the influences of predators, flozting i c e  in 

spring, w z t v t : ~ ,  civalancht-;~, a3d hake level f l ~ l c t ' c ~ a t i o n s  r e s u l t i n g  frcm 

periodic heavy r a i n s  and s p r i n g  breakup, Food items are particularly 

szalrce alorlg the s h c x e  af G r a n t  LL,;2ke (;ipr;'e::di.x D) Porci r2g b e a v e r  to 

ccnsume ur~pslaiablc b~-cwse such a s  alder, A1ti1oug.h unpalatable 

spec, -2s a r z  f a ~ - ~ ~ r e d  construction m&tcrisl s , beaver seldom cnnsxrme them 

e:.eeept i l l  the most ~ r y i ~ g  of situations (S3ough 1378). 

T h c  lack of s1.li.t.abI.e shcltcv 2nd E o a ~ ~ ~ ~ r n 3 > i n e  to limit beavcl- 

f ~ o t c ! i t i ~ i l  j r: ~ , l c h r t  Ledrc  :,raper. Oiily oar  of tile lakes loLiges (pig-- 

u r e  7 9 ,  n u m k t ~ r  7 )  sho?\;;ed s i g n s  c ~ f  reccrx resider~c:l~ ; r3lld nonp sh<-,wed 

;I:;~)~ i !~idc . : i~t :  v :k~a tsc ,o~~~r  of ;vlinci-s~- food c;?e-'Il(i~, e i i i i c r  past fir p r G : ; t : l l t ,  

F'ocd ~ a c l - ~ c s  2 -  im!:iiu-t.,ii-it kc, hunver s i r~cc  y ~ 2 ; l n ~ ) t  S ~ : _ Y V  j;fe t h t l  

w i r ? ? - t : r  i. i i.tl ' ic~!:: i : h t . s r n .  ' I ' \ IC~IX-  ~\bsc:~c-c i z ~  Gr,-ii+,c YJc~kL> i s  ~iyo)-~;lbly ~ ~ < j ~ ~ . i -  

1. l.cdri%. 
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possii.ilixy :h; l" irrnt  IJake i3ceivt.r~ cone i I K  irhe sycrsm. 

C a n s i d L > r i i ~  local physiography a-.d the area"  s reLat i~e  isol.a.tic,r: from 

otiicir suitable bezver habitat, ho~+;.;fver, it seei;ls likely that Clrant 

Lake bea~srs are o f f s p r i n g  from the colony located at .-he head o f  the 

l ake ,  

We found e i g h t  beaTier lodges in the study a r m ;  all but two 

api,c;ircd tc be aba:idoned (Figure 70, numbers 1 and 7) . 1 , ~  dzdition, 

iue fc.u;;d a pair of beavers on G r a n t  Lake i?..cpyed i n  wh;t appearec! t o  

ae lodge-buil.dinq activities (Figu;rz 7 0 ,  numb;.r 9) , These ar~i.zr,als 

rcpea tediy  t a i l  slapped upon detection of t h e  s u r v e v  boa t  and refused 

to leave the eari'a when w e  s t o p p e d  t o  i n v e s t i g a t e .  One i nd iv i c ' ua i  

repea tedly  cl~srd with the boat, splashing water  i r i k o  it. A s i n g l e  

fresh!.!. c u t  aldex bough, apprr\,:irnately 1.5 cm. i n  diameter a t  th- 

base, was fount3 etncl~cred i n t o  the l a k e  bottom. T h e i r  str(:ng de'-cnsn 

a ~ d  the anchoxed st ck l ezds  us to believe t'22y were in the process of 

lodge buildir~g at this sits. As w i t h  o t h e r  Gran t  Lake lodges, t h e  

sitc lacked q - p r e c i ~ b l e  foci3 resources and offel-;ld 3.ltth protecti .cn 

fxom either pre2atcrs 3 the eIt?r~~rr,ts. A l h;\aaves'. was zlsa 

i\l.?se:r~~~:t-i in T c w e r  Trail :,akt.s ;:car its 01 Ic t, 

Thi3 .<nuc!y e~iiiild L?:Scjx-e food zachz cc?nsci:~ictli.aln L;egd!:, so we al-c. 

i-~riiible to s;ly 1q.i th cex-t;i:::'~~~ how marly c--;f- ~ I I E ' :  ladq~:; i:'i ~ i i e  c7r~c: L3r2 

,=I .,Ltuzl c- ly a c t . ~ . \ ~ e  2112 tio~$- nan; are  rc?.ic t . r's tiir.lt-2s o f  a c ~ r , : ? ~  iiurkf.--t-s 

OL I:c:c;vi:r pel- cc.:cirly ir? Idac;l;a ~ ~ 3 k - y  from foui r .  ( L i b  to f 3 v.: 

:Kc.)G~I'Lz 6 , t30:~cca 1 5,711) , Assumirig th.-xi- L j l . 1  1 0 d i - i ~ ~  i?rt7 r3.r t i ~ t . 4  ;.,I\(! 

tzli,lr. 3 1  3. rt?pi-t>scr~: 1: m i  PS o f  S I ~ F ~ ~ - ; ~ C ; C  s i z e ,  1li11'12 ,~;~~' lc>'s; iht 'x  !j~:tw~:~?; 3 1 7  
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dces ~ c t  appear t o  be t h e  cast? on the &nai Peninsu3a, howcvt-,r 

(Petersoli  and iYooiington 1999a, b; Petersor. 1382) . Bzavi'r rernair~s 

were ?resent in q n l y  5 pexcrnt of 5 4 2  randomly collected wolf scats 

from the Kenai  P e n i n s u l a  (Peterson and  iqollington 197%) . r)t her 

pr-edakors 02  miaor import~nce to beaver population b i o l s g y  include 

bihck an6 brown b e a r s ,  wolve-ine, lynx, and c o y o t e s  (Libby 1954) ; ail 

OCGUX in t h e  study area, 

Beaver are the ixost widely distributed and common furhearer in 

a11 of ~qlasica. Some linited trappi~g for beaver does acczr in this 

erea, but we have been unable to def ine  the level of trapping. 

Intex~.lie.l-:s with 1 r e s i d e n t s  indicate that trapping i n t e n s i t y  

varies c~~siderably between aad w!':hin years ,  much depending on market 

conditions. At least one beaver t r apper  h_.3 active i n  t h e  area d u r i n g  

the  w i n t e r  of 1981-32, Rased on the evidence at hand ,  be$aver t r app i rq  

i s  more a recreational pursuit than a comercial one, 

Figure 71 details sqmc of the important milestunes i.n t h e  

seasopal cycle of beavers, 

Cuicctidae 
------.-? 

Tracks o i  microtine rodents wcre observed on snow i n  $!arch 

t h r o u g h o u t  the study area t o  t h e  2,900 ft l e v e l ,  which was t h e  a l t i t - 2 -  

dinal l i m i t  of f o o t  L v c y s .  

f.Jo individual rn icro t l -~es  wexe trapsed o r  observed. The species 

12robzhl.y preser;?: in "re  area i n c i ~ ~ d e  - M. --- oeconomus tin? $1, c j r e q a l i s ,  - 
Three spccirnens cf tl- - northexri  red-bc:eked vole w e r e  seen i l i  J u l y  

138% c ) r ~  the Vagt Lake t r a i l . .  This i c  a c o m m o n  rna1nnw.1 throughout t h e  

KG:- i s i  P ~ n i n s b L n ,  

i r r  
I G2 .r;pii-zi.t~:; of l e r n m i  r ~ i g c ;  r-ii~iy o c x r  i l l  t L i i s  r tg i~311 , however, t h r y  



F i g u r e  7 1 ,  T i m e t a b l e  of s i gn i . f i c an t  b i o l o g i c a l  events for 
beaver. --Alaska. 

Source: Eoyce 1 9 5 4 .  
LibSy 1954; 1957,  
f.lrimrxay 1.9 6 1 . 



linc:. Populations arc highly variable and fluctuate r-adically o\-er 

relatively long intervals. Occasional scattered porcupine sign w;.s 

noted in the study area, generally at altitudes of 500 to 1,000 ft. 

The species is not abundant at this time within the project area. 

Three types of wild canines range in the Grant Lake-Falls Creak- 

Trail lakes regions: wolf, c o y o t e ,  and red f o x .  T h e  wolf i.s a 

frequent transient; the coyote is probably a resi-dent or common 

transient in the m a ;  and the red fox is a rare or occasional visitor 

or recent resident, 

The wolf is indiqe~ous to the Kenai Peninsula and existed in 

significaiit populations prior to 1900. A period of intensive trapping 

and poisoning operations follawed and by 1915 the wolf was essentially 

exterminated from the Kenai. The species was apparently absent from 

the Kenai u n t i l  t h e  Late 2 9 5 0 ~ ~  F~llowing t h e  end of predator control 

programs wolf populations on the adjacent mainland increased and 

recolonization of the Kenai Peninsula ensued. By 1975 wolves occupied 

most of the awa9.lahle habitat en the Kenai Peninsula, Peterson a ~ d  

Woulingtor,  (1982) reported an early wi.nt.er population of 185 wolves 
2 

occupiccl 13,700 km o f  the Kenai Peninsula. 

The wolves in Grant Lake aw2a are probably the group known 

as t t ~ c  Mystery C ~ c e k  pack (Peterson 9962), rangir:g in the mountair.  

occasion as far as Nellie Juan L a k e ,  

Wolves have  beex1 oc:c:as.ionally reported I t & e n  in the Grant 

Lnkcl- 'Frai l  Lakes area j.n rcctlnt y e a u s .  (?!I , J anuary  1.3, 1982,  AKlDC 

bit.) Loqi:jt Sx,c:r~ct;r and c:hnrteer p i lo t -  PI c?ucjor, w h i l e  o n  '3er.i a1 :xirvey, 

saw C ; ~ X  W(JL\ ,~CS ( t w o  clarE: phase ,  fc)txr liyht pht-i:;~2;?) ;\I-onc;~ the nc_)nrt:h 



Pi-. had been coursing low-lying bench a reas  a t  t imber l ine .  r\~urnes-ous 

tracks of mountain goa t s  occurred i~ t h i s  area at this time and it 

seems probable t h a t  t h e  wolf was a c t i v e l y  hunting them, 

The wolf i s  an effective predator o1-1 a large number of animals, 

j -nc luding moose, Dall ' s sheep, mountain goat ,  snowshoe hare, beaver,  

and o the r  c a n i d s  such as coyote and fox.  No wolf kills wewe  noted in 

the G r a r r t  L a k e - F a l . 1 ~  Creek area during the  b r i e f  f i e l d  observational. 

periods af t%lis study; however, rnaesc remains were found i n  several 

wolf sca . t f ; ,  

The coyote is a more recent i nhab i t an t  of t h e  Kenai Peninsula, 

apparently colonizing- the area in the ea. 1930s- It increased 

rapid]-y in numbers and kas Seen a promincz?t and wide1.y d i sk r ibu ted  

rneri'ber of t h e  local fauna since then. 

Coyote sign was noted over rcuch of the  area on a l l  f i e l d  t r i p s .  

L i k e  the wolf, the coyote. is w i d e  ranging and will t r a v e l  and hunt 

throughout all h a b i t a t  types a% thc study area, It i s  probably a much 

more Erequerlt t r a n s i e n t  or r e s iden t  of the Grant Lake-Falls Creek area 

t h a n  t h e  wolf, T h e  delta of I n l e t  Znreek was a. centex af coyote 

a c t i v i t y  d u r i n g  t h e  winter  of 1 9 8 2  where they were hunting for hares 

3 n d  ptau:.migan. A frequently ust-d ccyote travel route was natcd on the 

benchlarzci i>etwecn Falls C r e e k  arid G r a n t  Lake i n  the timberline region 

at the base of t h e  mountain s lope.  

The xeci fox  is an i n d i g e n c ~ ~ ~ s  rnenlber o f  the Kenai Penirlsula fauna. 

IEisCus.k(:nl accvulr ts ind ica te  t11;r t it may 1rave been abtlrldc3rlt a t  one 

t ime. T h i s  is  n o  3or tge r  the eclso. T r a p p i t ~ y  and poisorling a c t i v i t y  in 

I ht: t2a r ly  p a r t  cof this ccntury (aimed at the t:limirk;ition of the wolf) 

cipparently inclni33ec3. t:hc rcti fox as an ~\ssoc:i;itc?c? casua l ty ,  A s  f;lr CIS 

is Itx!elwn fa:; p o p u l ~ i t i c ~ n s  on t l z r  lierlai ~ V C '  r-t~lil;lii'it'd low thvaulgh mui-11 

of t l - l i  s c:cllll;ury. 'T'hf* ;in ir:?,~ l 11~11; ] lot 23ee1-1 tr;rkt\n nor i>kisclr-vc-d by t l i ' i \ -  02 

t:f-ltr i : r n p p t ~ r s  I+;tzowr~. tc, oi!ctu;t tt? i r t  ? , l i t .  Gr,ir-lt. i ,Liki*-i ' , i i  i s  ZL-L'~'~.: ~-c;dc;ioli. i\ 

:;inc~l.c? s i - b r - l e . : ;  cf- fox tr<rt::f.;,r; w a s  n c ~ t - r ~ d  1)y AI(Ili(3 olt M;ircZ? 1 ,  1 ~ ~ 8 : '  ii; t-'lztl 

V a c i I  , taTCd,  1 '  t ~ P d  f OX , ~ O W C - \ ~ ' ~ ? Y  J. s :3[3~ ~ ~ ~ 1 1  fi 1 \! r?1l 1 ;' ii ?̂ dl':<? 

t . ~ ~ i ~ ~ s ;  len-t i . r~ tk;? ::f-~.~cj:,f t i r f l t \  * 



Situated i n  t h e  s o u t h w e s t  portion :,f the Kena i  I1eninsula,  the 

G r a n t  Lake  p rc j r c t  area i s  mostly cciiiprised of high n ~ o u n t a i n s ,  o f t e n  

capped wi. th i c e  f i e l d s  and surrounded by na r row,  deep-gorged  v a l l e y s  

with s h o r t ,  s w i f - s t r c a m s  and tirlibcrcd Iswl.ands, Conifers art. the 

dominant vegetation with S i t k a  spruce, white spruce, and hemlock the 

most cornon, Timberline is r e l a  Lively low, graduating with i n c r e a s e d  

elevation into slirubs and a lp ine  vegetation zones. T3e diverse 

habitats r e s u l t i n g  from the area" v a r i e d  topographic f e a t u r e s  provide 

niches f o r  both black and brown bears,  

Black bears are one of the most widely distributed and abundant 

large mamals on the Kenai Peni.nsuPa, The  -tsri&eured and brushy areas 

u E  the r eg ion  afford goad protective cover,  which probably accounts 

Ear their ability to withstand intensive hunting pressure typifying 

this p a r t  sf s ~ u t h c e r ~ C s r a L  Alaska ,  Brown bears,  on the oS1.le.r hand,  a rc  

sparsely dis tuibr! ted throughout n ~ c h  s f  t h e  region, T h e  Grant Lake 

project area i.5 peripheral to the K e n a i  Peninsula proper and mountain- 

aus areas of Prince Wil.liam Sound, where brown b e a r  d e n s i t y  is much 

h i g h e r  because a f  b e t t e r  h a b i t a t  conditions, The f o l l o w i n g  nau ra t i ve  

d i s c u s s e s  s p e c i f i c  p o p u l a t i o n  a n d  h a b i t a t  c l ~ a u ~ c t e u i s t i c s  o f  each bear 

spr-?cies, 

Brotvn Bear. 'i%xonomi.calXy t h e  -terms "browni' and ""yizzl y" are "-. - 

.";ynor~ymous arzd for tElc ~: ,~lupose  of t h i s  repart, t:he term brown bear 

refers or1l.y to a single c3assifiel-l t iol-1 and slloukd not be corlstrued as 

d suR:rsk;cci f i c  c?i:si~jnct"cirm The terut?sl_~:i;il p a s t  of t l r ~  Grarxt Lake 

s t g d y  cmpllasi-zed t h e  dr>li.r~eat ion of habitats and geni.::al. mowemw~t 

paktcsrrls of ixclrs as irlf~rred EYUM t h e  observecl suasor~~ull. ( r e ? l a t i v c )  

Ct is t l r ib~~tic .~~~ aburid,inr:e, F i t l l ~ i  clata obtaj-rlc?ct cit lr lng I .  and 



arcas .varied in size from several square kilometers to more t:kfar> 
2 

30 km , Distaxzces betwiten g iven activity areas may vary markedly 

since :individual bears may itlcorporate one or several drainages as 

pa3Pt o f  t f?eir  year-round range ( B ~ ~ c T J ~ s  and I-lensei l97%), Similar 

surveys corld~~cted by t h e  ADF&G iri o the r  aavcas of optimal habitat 

showed " c h a t  brown bear movements are  confined to limited a reas  and 

movements in excess c f  48 km were a r a r i t y  (ADF&G 1973), 

Ccins ider iny  tlrr: study area's physiography and it's pproxirnity t a  

human developments and the liiqi'eed an?ounts of usable h a b i t a t  and 
2 f o r q e  resources w i t h i n  the c o n f i n e d  117 kwt Gran t  Lake project  area, 

brown bear nu&ers  would expectly be low, representing but a frac'tion 

of the regicn9s total populatian, The 1981-82 f i e l d  studies confirmed 

this expectation. During the study period we observed only 16 widely 

s c a t t e r a d  sets of brown bear tracks and sigt-\Led only t h ree  indivi- 

duals; a family group ( f e rna l e  with m e  yearling! and a mature single- 

ton. ,RDF&G aut l loxi t ies  reported that h s u f  f i c i c n t  fo raye  probably 

prirnar:y factor f o r  t h e  low d e r ~ s i t y  of ailrjtlal brown bears in t h i s  

region (ADP&G 1 9 7 3 ) .  The highest r e p o r t e d  brown bear h a r v e s t  s ince  

1961 f o r  - the years 2976, 1980, and 1981 f o r  all of Game Eanagument 

Urli"c ((Sewardj was three bears,  For the past 31 y e a u s ,  t.he annu~il 

harvest averagcc2 cq>proxirnately one bear per year (ADPhC 1982), 

C~?nsi .d t? l r ing the i r i t ~ n s i v c  hunting pxcssure in s o u t h c e n t r a l  Alaska 

t11c:se cxtr t lmcly l o w  hzrercsls figures prc.f,,ibly r:eElcct the s c a r c i t y  al2d 

low d e n s i t y  of b r o w n  bea r s  in this r e g i o n .  

The r1umbc::r of brown br?ars pxsb:ibEy range fucm abouic 7 to 25 

ani.mals in a gi.tfr?n year  within "LC Grtint: J a k e  pwolcc-t area ,  w f a i c i l  

prc~b~ldbl\f r-i-*ktrr\sen-;t-, s , c ; r n d l l  scgrr,~t~t: c ~ f  the r c g i o n k  t o t a l  brown bear  

p q i u l a t i o r l ,  Tllc perioci o f  g r e a t e s t  ,.\c!-ivi.E-,y notad d u r i n g  t h i s  s t u d y  

L ~ C ~ : L J Y * X ~ ? C ~  i n  t l lc  l L 3 s t  11;lIf O F  Itlay, coir~t:.ii-i~nl w i  t-11 clcn cxncrqPr.icr3 c ~ r ~ d  

t)rccdill~j ;~c" i : iv i  t ies ,  ' 1 ' 1 ~ ~  !"lay 2 1 c i c " ~ i  c:l 5i11r'vt~;\ w t 1 ~ 1 1  ~ I I ~ C C  h r i - ) w ~ i  i:t:,la:s 

and ciq'tit i . n d i t * i d u a l  sc'ts of  b r ~ w r :  Zjec11: t-rtz&lz; wt- : rc  noted , su~~ejcst.i;..ci 

t , l t i i  t, u r~w,~ r i i t r  t 10 1 i t ~ S Y O L J I I  L i t ) i l ~ : ;  V ~ S  i.t.t'tt t 21i? K f r \ l E  (" 

pz-ojor-~t c t X C i l  c ~ ~ - ~ ~ i n ~ l  n~icl-l\l;iy, tI~l,otht%r l o w  c!c~r-i: ; i t :y- i x~d ic~, ; te ,mr ~:c ) : i c : t~ r r re i i  

1 : { ~ e '  t I . i  1 :  , I h \ ~ ~ I ( Z L S ~  i < ! t i c  i 1 j l L h t ~ +   it- 

tor!c?,i t i r t r ~ : ;  C)(:CLL:~ . I   it t J r -  (.olra-sc.:; , ~)~*O~TI.~IIC~~I"C ? \ ; L ; l i < {  

J ?  1-2 1 . 0 1 I *  K i  1 ! 1 :  . I :  1 !'..w, 1 f <lIjY;" 



brawl-I  b e a r s  reside year-rourid within tiic Grant I . .~kt? project  area and 

available infarmatior: indicates t h a t  no more! than 10 i n d i ~ ~ i d u a l  bears 

u t i l , i z e d  t h e  study arel? d u r i n g  the spring and ezrbjr surnrrlr:? periods o f  

1982.  G i v $ r ?  the species w i d e  rarlgi.ng characteristics and low nznrbers 

throughout the eastern half aP the Kenai P e n i n s u l a  we helieve t h a t  as 

many as 25 brawn bears may be present  in t h e  s t u d y  a r m  in any given 

yeax, I n t e r c h a n g e  between r eg iona l  subpopulatians i s  r e l a t i v e l y  

i n t c ! n s i v o ,  and use of the area by transient bears j.2 G O ~ T O ~  and is 

pri.rriaz-ily related to the seasonal apkpalilabilitl~ o f  Ii,n:ited food 

resolirces. It s h ~ u l d  he empha~zsized tha"&brown bear n u d e r 5  are n o t  

co~~stctnt * 

Seasonal ac t - iv i t i es  can be priracipally categorized into f e e d i r g  , 
rest : . iny,  s o c i a i l  z i n g ,  traveling, and denriing behaviors, Feeding and 

sucializb~g, as d i s t h c t  activities, g r e a t l y  i n f l u e n c e  t h e  extent  of 

mavement, Social activity includes dontimance and s e x u a l  interactians, 

the l a t t e r  sf which often impels breeding animals ta travel consider-  

able distances. Feeding a c t i v i t y  ir~r:luiies stalking, catching, alld 

e a t i n g  prey a ~ l d  g r a z i n g  nr eating p a r t s  o f  p l a n t s .  This t a k e s  a large 

p a r t  ot the activity budyet expendited in speciali.zcd habitats, 

P r h c i p a l  feeding habitat in the project area occurs a l o n g  the 

sr iuth and sou",~eas.t slopes above the north s i c i e  of C;:;rznt Lake and it.' 5 

upper v and in t h e  iippcr part o f  the Falls Creek drairlage. 

Habitable tcrrail:. i s  1i:nitei-i sy:,-ltially by extensive s l iowfie lds ,  

g l .ac icrs ,  cxp:~r;cd bc:drc?ck, slide ( ~ r l c i  Ltv;ilanc2-nc iXXC:aSi alld surf ace 

w a t c " ? ~ ,  S?S cl C O I I S C ~ ~ ~ ~ " I - ~ C C ? ~  x ~ s a b l ~  h a b i t a t s  ,are i n  t l ~ c  Sorrr~ of small 

c l i s c i l n t i n n o u ~  units h a v i n g  low to ~ ~ u d e r a t e  for-;tge v a l u e s ,  

t;'orLicje resources are p~ i m d s - i l l  y ht.wbncctsus pl,~x>ts; (carex- ,forb 

mcadot~ variety) fourid i n  s c a t t e r e d  ~ i t x ? s  c~j3~_"v62 t ' t le? 110x131'1 s i d e  ~f G Y ; ~ I I ~  

i,;tki! and at i nt-ermcdia ti. 1.1 cvations o l  t h e  uppc!. i i ~ y ' s  r i ~ r t 1 1  sic:c; 

m,~rii~ot coi.onies i . ( ~ c t i f  YL! j-11 rn(~st- l ~ l , p j - ~ ~ c %  zr-ici : :~ i l~a l . j .~ i .~ - :~  ,ii:t?<-~:; ~~b~rtic:~iJcir- 

1.y , d c t i c j  the sz>uL\~ :: idc.: uf' Solar illid L a r k  i ; i o ~ i r ! t  ,tin:;; al:cl ,x t l t ~ , i n l .  

L~IL"L:L* W ~ I ~ U ~ I  hpt.x~(:!.i k r ~ ~ ~ w r i  : + ~ L I P J I I  L ~ I  Gi :L t~ i t -  ( ' L - L x ? ~ .  l ' i ~ j l ~ ~ t - %  7 2  c2t?pia~;!::; 

t h c  L o c , i t i o n  c r f  K T I L ~ J O ~  i-~>f~.acjo ~ T " ~ " S C I U ~ C C S  C ~ I I I C ~ ~ . E T ~ ~ > I . ~ ? ~  tc, l ) c i  of Lc,w 

qu,3 l i t y ,  





s t r ~ l l g  w i n d s  G%nc! sliow, vegct , i ted  ;:reas ~ > $ p f a r  limite6 to sca t -  

t e r e d  loca les  protc;tfd i2y i;nclls, swaies, and the Leeward aspects of 

some rav ines,  ~ h c s  willow .f ield-suba1.p ine ~ e a d o w  cc~~plt lx:  an the n o r t h  

si.de c i f  tFic upper v a l l e y  lorins a t i r a n s i r i n n  zone betrueiin the true 

a l p i n e  and lower alder comnunities. Fertile s o i l  and abundant 

moisture lnake i t  high in plan t  pxoductivity, which wobabi,y accounts 

f o r  h c t t e r  foraging, but it is limited in size. T h e  south s i d e  of -he 

upper vdl1.e~ supporrs l i t t l e  vegetation except for a discontinuous 

alc3e.r b e ; l t ,  extending along t i d e u l t r i n e  and upward in less precipito-1s 

r a v i n e s ,  These slopes arc  c ~ ~ t ~ p x i s e d  02  a g l a c i a l  rubble and barx-en, 

late-snowfall extremely Low p l a n t  productivity, On the south  side af 

Grant Lake north-faci3g subalpine slapes contain a n  abundance of alder  

interspersed with streamlets, ravines, and avalanche c h u t e s .  A t  lower 

elcvatj.or.;s, canifkraus cover occurs along the crest o:E larger rock 

outcrappinys as w t z l l  as between r a v i n e  an6 s l+.dc areas ,  

Tlzc sca t te red ,  law-qual.itgr -ox-age resources sl~ygcist t h a t  the 

project  area i s  used ~u t a in ly  by t r i i ~ ~ s i e n t  brown bear'sY Bear activity 

in the Grant at12 F a l l s  Creek dk-ainagas ctiidentl.57 pe, .& s e v e r , ~ l  .cijeeks 

afte~ den emergence in b a t e  &lay when px-irxipal a e t i - v i t i e s  consist of 

resting and i n t e r c i c t s n g  w i ~ h  o the r  bears > g h ~ l e  movillg randc,rr,ly al,ong 

tlit;; s lopas  gear "he sno~hfl . ine ,  Tnt crdlr13i.r,ag..ne t r a v e l  4s more pronounced 

c3u.z-i-rig t h e  i season and  oclrlsi.dc;l-able in texchange ,  at l e a s t  

amcny older-aged a n i m a l s ,  probnb-ky occurs  Setwscn -,:he G r a n t  Lake basil] 

;;sea and ad j aizctlt d r a i n c i g c  systc>ms,  particul zr:lv bettveern T r a i  1 creel.; 

and  Paradise v a l l e y s ,  

I l enn ing  licibitat was de I ir;cst:ed on t h e  b, ls is  of s i q i l t i n y s  of 

i n d i ~ - i d u ; l l  l ~ c ~ ~ r - r ;  a i ~ d  t h c i r  s i c j ~ i  .it: tlir t i . m ~ ?  o f  den emersjencc a n d  on 

t h ~  h(,lsis o f  ~ t ; " , ~ t . i i  ill t_loiim/-~r'hi c: ,tncl ~ c i ~ c l ; ~ i  t,.ian c:hL3rc t:.c~r.j.st:~.~,c; f. T)lrt;.e 

rcpl j catc l i c l l  i copter  :;ilrvcsys, f:ic-:wii April ii, a::ti 30, 2nd M ; I ~  1.1 , were 

ti:ned to ,~:;i;t>ss r ! t ? i l  iiil\t.l(jeiice .kct:ivit:* . \ i ~ i !  ic.l;itc t;hosc f i i i t l i n c j s  to 

what was bo..l.iclw;ii t o  bc  j r ) t t ? i ~ t . i c i l .  c l ~ ~ : : ~ i i ~ q  il;lbi.tat, A L j j -  $3 

St] TVC'y' JICJL~PTS t " ~ [ : t ? ~ I c i f ? ~ !  Cli:? t.kic3 t., h t-i>tl t;L1TVt.:y~ ~:psllJ.t~:a i n  t:hl-t~e j-jr0wrz 

br>crus c % ~ i C ' i  I f 1  c ~ i ; " : f i ? r t - ~ : t .  s c t ~  t j i  t.taiic:l.;:; ~j - ) ! ;c~r -v~?~-*  
. . 

!5Pcir  f r L l c k ! J  L l l . : : L  1 ~ ~ ~ t - k ~ ~ ~  \.,!I Apl* i 1 3 0  T.slt?rtt <lt t b t d  l"%?iL:<~ 1 f) > ; ~ J - > ' * ~ f : < ~ ~ : ~ >  

~ Z ‘ ; ~ , C C S  9.17 t i  C ; J ~ ~ J I ~ - .  L r i k ~ \  , t t . ~ ~ r l .  i ' t L i ~ t > ~  2 L C - I T I  1 f i ( - ; ~ n + -  o ~ ~ : , ~ ~  i t > l l : *  

i :;c: l i i i i ~ d  r 11t.i i I .  1 r f  . m i i  PX! 111 f - >  : 2  IJ!.; i t % t  ~ 1 ;  l ; ~ t ~ > ~ j  Lii l l - l  te ;,jtilt A t ;  



h e l i c ~ p t e a r  s11xvey- The increased activity during the three week 

i n t e r v a l  implied that emergence activity peaked arour.d mid-May. 

Lateness of s p r i n g  and e x t e n s i v e  F o u l  weather l i k e l y  delayed den ernex- 

gence and al-tewed spring movement activities so results may n o t  be 

representative, 

Activity chronoiogy and factors known to a f f e c t  den s i t e  selec- 

tion enab led  the sub-jective delineation of th ree  units of p o t e n t i a l  

dcnning habitat (Figure 73 [Pjote: o n l y  those areas cl~nsidiered to have 

p o t e n t i d .  as dcnrlimg h a b i t a t  were surveyed; t h e r e f o r e  t.hi.s survey i s  

less t : h n  t h e  t o t a l  s t u d y  a r e a , ] ) .  Unit 1 appears t o  have t h e  most 

potential, based on anrvunt of observed bear activity and the s u i t a b l e  

$?.ope conditions, Soiljrock substrate and  vregetaizion componm-ts 

essential to den site selection are also present. On the south-facing 

slapes p a r a l l e l i n g  the n o r t h  s i d e  of t h e  l a k e  basin and  lower h a l f  of 

the upper valley, denning would l i k e l y  occur a t  an a l t i t u d i n a l  range 

of 360 to 756 rn,  he b e s t  h a b i t a t  of: this unit c o n t a i n s  the h i l l y  

terrain b o r d e r i n g  the alder zone l o c a t e d  above t h e  lower h a l f  of t h e  

upper v a l l e y ,  Extensive areas of surface bedrock, precipitous slopes, 

2nd s p r s e  vcgetati .cn cover along the westward section reduces habitat 

U n i t  3 e x t e n d i n g  along t h e  south-facing slope i n t o  the upper p a r t  

oi t h e  F a l l s  Creek v a l l e y  i s  considered to have sone potential as  

dcnnit-19 habi:t*xt* Bear activity occurred in this area d u r i n g  the den 

erncrgence pt?z'ic'id, Snowpael; at the altitud~3 of Unit 3 (750-900 m) 

should be of sufficient depth, camposition, and dtlratior-1 to be usable 

fur denr~lillg purposes and goad ~irainc3,qe ( s l o p e )  and open shrub com- 

munities could he ;A:I added ir~ducemerlt for. denniny i n  tiiis u n i t ;  
', 

howcver, avcli!.clt~it-t space for d e n n i n g  i.s I l .mited,  and  i r r  a11 prob- 

a b i l i t y  the uni";s:, r d a ' . l t  hi-2avi.l ;r u s e d ,  

'rhe I.~-IT.~Jc 'VU 1 irne of ~ l l ~ f d c : ~ '  bt'dr~3cEC, q7reci.pj.t.o~~ ttlrr3i11, arid 

spi.rr_sc veyctativn yrti~~tly reduei?s the der~ni l i i i  k~otcr l t ia l  aiollg .i:ilil 

st!tit-her:n slol~c:s c ) f  Iaki.. has i n  and upy?c-&r t 9 , 1 l  ley. Av~iilabl.t.1 c3c:nel.irlcy 

t ' itij3itclt. .  i n  t jn i  83 :! 1s 1 l i rn . i t t ; .d  t ~ )  Chose a r c m  h;lvix~q less ruycjctl r c l i l  L', 

rnair11.y r i c 1 c j c . s  :~ , i r~%l . l t : l .xnq t:hc I c ) w t l r  I m r t  o f  tilt: t w o  l c ~ k c r c t . L  t r ibus-  

t . , ~  J c s  t i  r t i l t :  s o u t  h~3n.r; t s ~ c t  .i tjr; 13 t (;%-,me: l",,ik~:, ' l ' l~cl  :;a i .1 

: ) ~ i l ~ : ; f - ~ ~ l ? , t >  :; 1 <>[It?  ,.i!,ii Let ~ ( j i ! ~ ~ l t ~ ( 3 1 1  [ > t C l V  i d V : 3  : iU i  f dkl LC? C T J I , ( ~ ~ - ~ "  c > I I > >  iIc>j C ~ ~ ~ I L  





c o n s t r u c t i o n ,  Rocky outcroppings and la rge  boulders  prc-,vide some 

caves o r  ~latutral c c ~ v i - t i e s  for denning, b u t t h e s e  sites ax-e I.irnited in 

number, Westevard or' ern i t  2, t h e  slopes are subjected to 'neavy ava- 

lanches and are without suitable substrate to have s i g n i f i c a i n t  yuoten- 

tial as denning habitat, 
2 

Approxiinately 11 percent of t h e  total 105 krn hear  su rvey  area 

provides habitat s ~ i t a b l e  for brown bear d e n n i n g  (Figure 7 3 ) .  The 
2 

most important habitat is present i n  the 5.5 km Unik 1, which 

represent  about 47 p e r c e n t  o f  the total h a b i t a t  ava i l ab le  for denning 

purposes. I t  seems reasonable t o  assume that nu more than or;e or th70 

f a m i l y  groups anc! poss ib ly  t w o  or three s o l i t a r y  animals would den 

within the Grant Lake project  area in any given year. 

C e w t z i ~  cjeomorphic: f e a t u r e s  of t h e  G r a n t  Lake region probably 

affect movement k?attcrr~s. i-iigh glaciated mounta ins  may pr.eve2-t or at 

l e a s t d d c c ~ e  bears  frcm moving d i . r e c t l y  south and east of the projt3c-k 

area t o  ad j aceizt Paradise and Snow R i 1 7 e r  drainages. S i ~ n i l a r l y ,  the 

giaciated rugged terrairt north of the project area probably impedes 

~r\ovenzents between Floose Creek and upper p ~ l r t i o n s  of the  Trzil Creek 

d r a i n a q e ,  These obstacles probably impel b u ~ w n  bears to move later21 

to valley s y s t c ~ s  to reach scasunal activity a r e a s  in adjacent 

drclt inaq~ systems. 

The slopes west of Solars  and TJar:k rno~int.alns and the ridge par?.i- 

.ti.or;ing Grant and T r a i l  l a k e s ,  c c l ~ s t i t u t e  the pril:cipc.,l t r ~ v e l  routes 

to and from the <;rant 1,aI:c valley, Of s?conda,rls importarlcc to inter- 

ckrnjniicjc; t r a v e l  is t ' r i c ?  p ~ s s  int-crsect.in6; t!?~. ilt?C?~'3watL>~ areas of Moose 

C r c ~ 1 . c  ei1-id the Srlaw Rivcsr, The oxtscnt  t.l;t?se a r e a s  ;I?YC> used remains 

unknowri . T h e  i i b s c n c ~ l  of i ntcrdrni:~ac~e bcqr trails r c f l t ~ e t  t h e  low- 

cicr1s j . t~ stLxt;t~s of tshr riiqi onnl. brown ho;tu popu.lclt i i:1n rathc-ir- t - h ~ l )  the 

a'D,;encv rJj  tx - ; i r i i  t- i or1,l i ~novr?mcl~ t ~) ' i  t:"ccnls , I!i->vi-?mc+r:t: l.i,it t c.rns i:xh.ik~ited 

11y l i rown be;r~- , l i t t a r  ri+:ri r i t  t c r r , ~ t  i (: wL th sc;rnt. , i ? :  i ~ n ~ ~ l s  

t i t  <31inost 1 1 -  1 thc r o t  c-iirtx-t t to I~P:~C:II 

;~(-i;i ,lct?r2t nLiqc:5 ,, ' l ' ~*~! ( :k  oh:;t: r :vc~  t -ic)r~s d ~ ~ r i  r ~ c j  the 2 1 x-t.xi-onncl is- 

, , t j i l ; t  ' r t3r t ic,l 1 rr~c~v~~r.iat:xlt-: t 1 t i  t -h i :  ti1,p.i &" 

y -  i , i -  F,) 1 l:; c'si>ctk r ,  : ~ . ? r ~ t i  t . . i ~ c  c;l-,:r:t- I,c~kcl v d . . ?  L-J? t x n < i  

t - t!zt? i ~ 1 ~ ~ o : ; l ~  (:rc\i~k. r3rt2 1 ~?<?q t ' ,  7 1 i 1 ' r ~ t r t " l  1 ? t . - 4 - ~ v s : t q 1 1 ?  

t i r ~ ' t ~ q  111 t 11"  i.,i%+' i t i  ! I  1 ,!:'ci 



Fignr.; 7 4 .  J20catio.i  and amount of potential bcowr, trpar 
denning h a b i t a t  w i t h i n  t h e  Grant Lake study area. 

Grant  Lake. Study Area 
Denning Habitat Locat ion 

Square 
Miles Acres Hectars 

Uni t  i North  Grant Lake 2 -  1% 1,376 556 

Unit 2 Sou theas t  G r a n t  1 , 10 7 04 265 
Lake 

Unit 3 North F a l l s  Creek 1 2 0  768  310 

T o t a l  area o f  %.aKc~ Basin; 4 , 4 5  2 ,848  653 
denning un . i t  s Falls Creek 

T o t a l  area su rveyed  40.20 25,728  10,411 



v e r t i c a l  t o  ~ ~ ~ o u n t a i r :  ::lopes i n  response t o  the seasonal avsai'.;iblility 

of foot sources. Figure 75 depxcts prorninen i n c t i v i t i e s  associated 

w i t h  seasonal range uses, 

Tlne reduced s p a t i a l  d i s t r ibu t ion  and. low-quality fi20d sources 

coupled with the l imited defining habi ta t  appears t o  be the m a j ~ r  

l imi t ing fac tors  of the regional brown bear population. Residential  

development bordering the  Trail Lake system and extensive use of 

comiercially important f i she r i e s  has  had a l imi t ing effect on brown 

bear numbers, b u t  from 5.n h i s t o r i c a l  standpoint t h e  brown bear 

population probably has never been substantive i n  t h i s  a rea ,  a s i t ua -  

t i on  primarily a t t r i bu t ed  t o  low forage production. 

Black Bear. ~ e c a u s e  black bear have a m  a f f i n i t y  fo r  forested areas 

and occupy l e s s  range, habi ta t  components are  l e s s  complex t h a n  those 

of brown bears.  tionetheless, l i t t l e  i s  known about the habitac 

requirements of black bear i n  Alaska, A ground-level reconnaissance 

during the f a l l ,  spring,  and summer periods was made t o  assess  

r e l a t i v e  abundznce and gei?eral d i s t r i bu t ion  of black hears within the  

Grant Lake 2rojec-t area.  Track, s c a t ,  and actual bear sighti-ngs were 

recorded In an  ?ttempt t o  deteumi~e the? in tens i ty  of habitat US? 

r e l a t i v e  t o  tI7e loczt ian  of proposed project  fac; l i t i e s .  Black bear 
- 6 3  a c t i v i t i e s  within the project  area are  generally associated w l t i ;  

v a l l e y  f loovs, small a l l u v i a l  p i s i n s ,  lakeshores, and in terver l i~c;  

stream systens.  l'hc2se eompone~;ts are l i m i . t : t ? d  i n  t h e  pro] e c t  area. 

i?ec:reationdl.. fac i l -k t ies  and t h e  :bloose Pass  p ~ 7 p ~ l l a t i o n  cellter a r e  o f t e r ~  

visited by foraging b lack  bears unc!~;r cover of s p r i q y  fol i i igi . .  

A t o t a l  OF nine black bears  anc3 two t r ack  sets, and about 10 

 scat:^, presurnal)ly of !-,l;tck h t ~ a r  origi-r;, w ~ l s  r ? c , t i . t l  i l u r l ~ ~ ~ y  the t h r ~ t *  

f i ( 2 L t l  .'trivcsticjc2t-ive p c r i o ~ i s ,  ' m a j o r z t y  c:,f behar:; {trlc? s i c g r l  wcis  

o112;e rvcd r:thi.xr C; r a n t  T) , i l . : f - ,  c ? u x ~ i ~ r j  t,ht' L; l i~ ; t ?  IL?t;,,! r c - l [ - t - ) ~ ~ ~ ' i ~ ' ~ i ~ ~ , ? n r : ~  . L ' C I I I C : L I ~ -  

r t r l L l y r  ( ~ t l  1 y olre b l c i e k  fxxr w t j s  t ill i i ~ e  r ~r?;i?t_~r-c~d CI.TC,I ( iowrl-  

: ; ~ T C ~ ? I Y I  o f  the ~ ; Y ~ z I ? ~  I,akt> 011t1i"t;  ~ W C >  LTLIC'~ SUT:; 'i.:+:l-t\ i10tt ' ii  c i l ~ 3 ~ ~ ~ j  t l h ~  

t>i_lcjc.. or r,owc?: ' : ' rail  I,;;kc c i ~ i r x r t i j  t:ht:' c:ct-obtlr l.):.il ? - t t ~ - c i n : l . l ;  ss~lr?<.i., 5,-,tt- 

s i r j n  L\I,~S ev t : r~ . l~"  c i i h t  ~ - i b l l t - ~ c i  w r t - h r n  .irl 1 t i  I : :  I 1:i; +:- 

30T) m l i i  ~ I I c ?  ~ir-f i ' " ; l  k>cti~c>cv-i t i ~ ~ d  ~ i ~ . o ~ i r : c i  the 13FTtl s l ~ ; t t l ~ n ~ ; .  l 'k , i~i l .* j~ ~ $ ~ . L - I L ; C T ~ - I ~  



F i g u r e  75.  Timetable  of s i g n i f i c a n t  ~ i o l o g i c a l  events f o r  
brown bear--southcentral A l a s k a .  

/ Breeding H l l i  
1 A l p i n e  f o r a g i n g  I 

pine fo~aging I 
/-'- 

1 1 . 1  I i 
I Lowland f o r a g i n g  

- 

1 I i i t e r d r a i n a g e  t r a v e l  / ' / ' / -  i__--- -----*-*- I I 
I - 

Source: I J i l son  et a l .  1980, 



no evidence of black bear activity in the upper G r a n t  Lake v a l l e y  was 

c?isccvt?red dutring this s tudy .  

As with brown bears, the activity patterns of black blears appear 

to be regulated hy the temporal and spatial distribution of food 

resources. En the Grant iakg project area, black bears prcobably move 

from one area to another back again, following essential:ly the sane 

route without establishing permanent trails. This may be aln efficient 

foraging pattern related to exploitation of food resources having a 

patchy distribution. Under optimal conditions, a permanent trail 

netwosrlr connotes stable and concentra2ed food resources as wel.1 as a 

high population density. Food resources within the Grant Lalie project 

area appears to be moderate at best. 

Studies show that individual black bears occupy a r e l a t i v e l y  

small range most of their lives. Activity patterns are generally 

stable and habitual from year to year and, depending upon age//sex 

specific characteristics, home rar~gt.  size was found by some research- 
3 

ers to v a r y  from 60 to as small as 5 km" (Reynolds and Bc~cham 3.980; 

Xodaf feri 1378) . Preferred spring foods co~sist of grasses, sedges, 

and scavange, i n c l u d i n g  garbage, 

Information obtained r h roug l~  field reconnaissance can be used to 

speculate on number black hea r  numbers present in the G r a n t  Lake 

projccr area. Rased on actual sightings, track and s c a t  siqri, i t  

would be  reasonable to assume that 20 to 4G black hears range within 

the Grant Lake project area, Considering the axrrea's size and the 

re1 i ; t iv i : ly  small home ranqe size of blaclr b n a i  comparrcl to b r o w n  bear, 

i t  seems reasonable that 10 to 15 animals range within the project- 

~j rea  year-round, and pl11:i or ~ninus 20 black bears irlterrnittcritly visit 

i l l ie 1;ro-jcr:i: circa as tra~i::.ixents. Al'lrjC: biolcqjcits LeLicvc: t h , ~ t  the 
3 

d c ~ r l s i t y  averages one bc.,ir j i ~ r  40 km'. 113. n b l a c k  bear- study in ~iortl:- 



Rears p r i m a r i l y  move back and f o r t h  from t h e  T r a i l  l a k e s  lowlands to 

t h i s  zalle, h l t h o u g h  b l a c k  b e a ~ s  rarefy v e n t u r e  f a r  f'acom a d e q u a t e  

s h r z ~ b  or t ree  c o v e r ,  t h e y  move f u r t h e r  up t h e  open s o u t h - f a c i n g  s l o p e s  

t o  feed upon new, s u c c u l e n t  v e g e t a t i o n  ( fo rbs  an6 sedge) as t h e  silrmer 

progresses, During l a t e  J u l y  and i n  August ,  salmon p r e s e n t  i n  G r a n t  

and I l a l l s  c r e e k s  a r c  s o u g h t  by black b e a r s .  Wecause! salmon are  

u n a v a i l a b l e  i n  g r e a t  nunbers, b e a r s  i n t e r m i t t e n t l y  fairage i n  t h e  

s u b a l p i n e  zone u n t i l  l a t e r  i n  August when lowland b e r r i e s  become t h e  

p r o m i n a t  d i e t a r y  a t t r a c t i o n .  E l d e r b e r r y ,  b l u e b e r r y ,  rost?hi?s, s a l ~ o n  

b e r r i e s  a s  well as l o w  and h ighbush c r a n b e r r i e s  are p r o b a b l y  u t i l i z e d  

heav i ly  a t  t h i s  t i m e .  F i g u r e  76  gives t h e  chronology of range u s e .  

B l a c k  bear e x h i b i t  a higher  degree of v a r i a b i l i t y  t han  brown bear  

2,: ~ P I I  s i t e  selection--an a d a p t a t i o n  t h a t  p r o b a b l y  r e f l e c t s  h a b i t a t  

diversity t h r o u g h o u t  t h e i r  c o n t i n e n t a l  r a n g e .  P r o t e c t e d  sites are n o t  

always s e l e c t e d ,  however, 6s s e v e r a l  a u t h o r i t i e s  have  reported f i n d i n g  

females  w i t h  young i n  o2en d e p r e s s i o n s  u n d e r  boughs of c o n i f e r o u s  

t r e e s  o r  i.n 5e1ise t h i c k e t s  ( P e l t o n  et a l .  1980). The advan taqe  of 

t r e e  cover and  s u b s u r f a c e  p r o t e c t i o n  g r e a t l y  r educed  h e a t  l o s s  d u r i n g  

cold w i n t e r s .  R lack  hear d e n s  u s u a l l y  a re  s i m p l e  depressiors b e n e a t h  

l a r g e  trees, s t u n p s ,  and  under  b o u l d e r s  or  t h e  b a s e  o f  rock;. c u t c r o p -  

p i n g s .  O c c a s i o n a l l y ,  man-made s t r u c t u r e s  such  as  d r a i n a g e  c u l v e r t s  o r  

czbin subspace, may be used a s  w i n t e r  den sites. 

B l a c k  bear dens f o u n d  o n  t h e  Kenai P e n i n s u l a  by Schwartz an6 

Franzman (1980) were on  tree-covered s l o p e s  of moderate s t e e p n e s s .  

Rcusc  of t h e  same den and c o n s t r u c t i o n  of new dcns i n  old s i t e s  were 

e v i d e ~ t l y  commonp lacc~  D c n n i n q  c h a r a c t e r i s t i c s  of Grant L2k2 black 

bears are probably simil;tr, 

~ i k ~ l y  d c i ~ n i n g  h a b i t a t  r t h e  Grant L,ake area would i n c l u d e  

slu-uce-co~ercrl s lopes  ;nii h i ~ . i s i d c s .  rv'ct places ; open t e r r a i n  

would  l i k e l y  bc ;ivt~iclcci as places to den. P r i m a r y  c i c n n i ~ l ~ j  h c ~ b i t a t  f o r -  

b l . dck  ocdrs probdblj, occurs  in ' I ' ra i l  Ltiker;  and  &loose Cr r i ik  va l ley . ; ,  

1iht:rcas the ~ o r c s t e d  habit:  it d l o n g  ti],: Tr~il lakc.:; .!ppesrs less s u i t -  

C ~ L I ~ P  !~ec~ iusc? c - d  i ~ ~ i m ~ ~ r ~  c I i : ~ ~ ~ ~ r b ~ . i ~ ~ c t ~  a116 :I:;Q o f  chk-  d y : ~ ~ ~  Lls '3 p r ~ l ~ ~ , ; ~ ~ ~ ~ ~ -  

r o u t c  by h r z r s  t r d v t l l  i i:q alc,riq thc vciLLey f 1oi.r ;1r.,3 . i ~ ~ t ~ p i . ~ ;  co l in~c t i . r lu  

1 :  I "  T I :  . 'I'hc r i c i g c  l , i ~ i - w i ~ + ~ n  - 7  ' i i~cl  1- ; 5;clil th 



F i g u r e  7 6 .  Timecable of s i g n i f i c a n t  b i o l o g i c a l  events  f o r  - 

black  bear--southcentral  Alaska. 

- - 0  

i h u ~ c e :  ;:cdaf Zcrl , - 1  .., . 
Schwa-rtz and Franzmann 1980. 



including Ptarmigan Creek dx.-ainage would appear to bc nsnble denning 

h a b i t a t  for those black bears  resident to this locale year-round* 

In contrast to the propensity of brown bears to move Latera l ly  

along valley bottoms and across alpine slopes, black bear movements 

tend to be vertical within the same drainage and closely  associated 

w i t h  shrub  and tree cover. For this reason, the wood:land pcs~ t ion  of 

the study area is more important to black than brokcfn bears,  

The lack of stable, concentrated food resources and continuous 

interaction with the human inhabitants of Moose Pass c o r i s t l t u t e  the 

most prominent Limiting factors to blxk bears in the Grant Lake area, 

Increased human activity would likely trigger a decline in the number 

af resident beaus, but transient animals w o ~ l d  probably be little 

affected over the long term, The adaptability of black bears to the 

k ~ ~ z a n  c1eaent; implies thak the cx~zrenk number QE b h x k  beax zeparesenk 

a stationary populati.on. 

A less serious limiting factor appears to be the number of bexcs 

B ~ C E ~ ~ ~ C E &  233 &Z&%ZS-S+Z €32 l i g 5 $  S Z X ~  ~ ~ z B $ ~ B z ~ ~  23336 Tk~53Z hZ53T~e~k55d 

i n c i d e n t a l  to the taking of other game species by s p r t  h u n t e r s .  

Although the Grant Lake project  area is not copsidered good bear 

huntins ares ,  moderate hvnting pressure is exerted on DalEk ssheep, 

mountain goat, and! moose, sv black bears are subject :  some esploitz- 

tion. 

Mustclidze - 
Martell ;arc indigenous to the e Peninsula and or-ice were 

prominent in the fur trade. Early in this century marten populations 

c'ir;?stically declined, perhaps, like some o the r  fu rbea rc r s ,  as a result 

of hcavy trapping and as a side effcct of a p o ~ s ~ ~ n i n g  campaign against 

wolves. The animal was slow to rec:over bat is now present  over much 

U E  tile mounl.,ii.r, ,?nd f o o t h i  ll c) f  t l ~ c  Kenai I'clii~isula. A i~roii:s-- 

s i c l n s l  tl:lil~piir ;-rncl r t ~ s i d ~ . t n t  of MOOJ~' 1Vis:~ we t a l k ~ f d  w i t 1 1  Elad ~ ~ i ) t +  take17 

m;irtf:ii i ~ i  the G r a r ~  t L.aki2 b;is i n  1311 t report c.d a si zeabli.  inar ten  poi lul;i- 

t iuii  in i i i i '  Snow I ? i y . r c r  i o n r i  t r y  s o u  t h e ~ t s t .  (ii the jlro-Ji.ct ~3ri.a (i:andit:, 

per::. c a m .  ) . J 1 s  i s  3 1 -  d resi i t , n t  c i  Cloosc P ~ S S  

r ~ ~ ~ i i ~ r t c d  t iut  n ~ i r t i ~ n  i.:,is rcdst i .:el-;. Ci~K~RCll i  3-11 i o w t ! r  !.',il!:; Ur.t>ck (pers.  

l * . a i ~ ~ ~ R , ~  ) ( " l : ~ "  1 i g h l ~ I  ( : ~ O W S  ~ I C ; L $ : ( ~  t rt?~*I<$i t ~ i -  t j  :i i 1 ~ 1 , ~ r t t - b ~ 7  , i t  t w t >  



l o c a t i o n s  i n  March 2982;  one on t h e  I n l e t  Creek delta a t  the east end 

of Grant Lake and the o ther  on the t imbered ridge nor th  of F a l l s  

Creek, The s p e c i e s  is p r e s e n t  though not abundant i n  t h e  c o n i f e r o u s  

fo r e s t s  of t h e  s t udy  area, 

Weasel awe widely d i s t r i b u t e d  throughout  t h e  Kenai :Peninsula,  

The Gran t  Lake area is no excep t ion ,  ar*d t racks  of t h i s  m;irrmal were 

nated throughout  a l l  h a b i t a t  t y p e s  of t h e  s t udy  area. There i s  

cansiderable variation in density. Sign was most abundant i n  g ra s sy  

a r e a s  near t i11rbeuline and around l a k e  marg ins ,  probably as a r e f l e c -  

t i o n  of abundance of v o l e s ,  the p r i n c i p a l  prey s p e c i e s .  

&lo mink were s i g h t e d  by o u r  f i e l d  crews d u r i n g  t h e  survey p e r i o d  

and vexy little sLgn indicat i i2g t i ze i r  presence w a s  noted-  Tracks and 

sca ts  were most cornion a long  t h e  s h o r e l i n e  of T r a i l  l a k e s  nea r  t h e  

rncuth of  G r a n t  Creek  and i n  Grant Creek proper. During Marc:h of 1 9 8 2 ,  

we noted a single set of mink tracks a l o n p  the west shore  of T x a i l  

River. it r a n  from ope:+ water into a t a l u s  p i l e  d i r e c t l y  a c r o s s  from 

t h e  mouth cf G r a n t  Creek. The s i t e  rnay nave been u t i l i z e d  for denning 

purposes ,  

Hak~ii-at s u i t a b l e  for mink appears  l i m i t e d  t o  the lower reaches of 

P a l l s  a n d  G r a n t  c r eeks  and to the shoreline of T r a i l  lakes. Sabi ta t s  

a l o n g  T r ~ i . 1  lakes a r e  probably important  o n l y  following salmon Tuns 

when spawced-out salmon ga ther  in sha l lows  t o  d i e .  Trail l a k e s  are so 

g l a c i . a l l y  t u r b i d  t h a t  mink a r e  probably unable t o  l o c a t e  prey i n  it a t  

o t h e r  times, 

-ased on t h e  in format ion  a t  hand,  t h e  m o u t h  of G r a n t  Creek serves 

a s  t h e  cerater of d i s t r i b u t i o n  and abul~ctance f o r  t h i s  s p e c i e s  in t h e  

stiddy area .  Lack of s i g h t i n g  ~f i .rldividuals coup?.ocl w i t h  s c a r c i t y  of 

s ign  and l i m i t e d  habitat l eads  u s  t o  b e l i e v e  t h a t  vexy  few mink 

inhabit the study arcs, 

~v'oltreri~~t? a r e  r d . , ~ t i v e l y  i:ti>tlnddntr; predd,ito4.r-;- 011 t h e  Kt?llrl i  Pc:ni.lz- 

su la. W.iclc-r,anqiny kjy n a t u r e ,  t h e y  car: bty f0~1~1i-1 i n  a1 1 J l a b i t c 3 t  typcts , 
most ccjrrunonly i l -1  mouritairl ;iuch;l~: ( F i i j u r e  7'1) , In Mar-ch 1382 our  crews 

not t2d  wc; lver - in i - ,  tracks in a rzurnber ot I v c , ~ t i a n s ;  Lnlc t  C r c e k  i ? t 3 1 t ; 3  and 

on t r s  the t ~ a s  t w a r ' c i ,  t r i i v e r s i n c j  the bclr~ch t,rincl bs low t i n d w x l  l n t - :  b c t - w c c ~ ~  

~. 'a l- ls  Crc:.cr.k ,incl Grlirit.. I,,aE:t., and tktlv t imf~crli  nr: ,Area ~ r - 1  thci wt-st  ~cirjge:! 

o f  llc?qck 1."13l~n1:.(i ~ 1 1 ,  1,. ~ ~ ~ \ ! ! ~ i i t  3 K ) r c t -  : i r ''!;t?v(!~.i 





o r  eight" o v e r  t h e  course of 20 years of trapping i n  t h e  Grant Lake 

drainage basin, A t  p r e s e n t ,  t h e  Grant Lake-FaLIs C r e e k  area i s  

e v i d e n t l y  w i t h i n  t h e  t r a v e l  and hi ln t ing range of one or xriore wolve- 

r i r i e s .  I n  pa r t i cu l a r ,  t h e  I n l e t  Creek  d e l t a  was t h e  s i t e  of con- 

s iderable  w o l v e r i n e  f o r a g i n g  a c t i v i t y  i n  March of 1982. Se!vzral  prey 

s p e c i e s  were i n  t h i s  area a t  t h e  t i m e ,  

R ive r  otter a r e  r e l a t i v e l y  abundant and widespread on the Kenai 

P e n i n s u l a  b u t  no s i g n  o f  their p r e s e n c e  wa- found i n  t h e  study a r e a .  
r 

S u i t a b l e  hab i t a t  f o r  otter i s  limited t o  the lower reache l s  of Grant 

Creek. Lack of h a b i t a t  p robab ly  p r e c l u d e s  t h e  es tab l i shmen- i  of a 

r e s i d e n t  population. O t t e r s  a r e  p robab ly  presfnt as  t r a n s i e n t s  

t h r a u h o u t  t h e  area, however, 

E e l i d a e  - 
Lynx are  widespread over the Kenai  Peri insula.  Dependent as they 

a r e  on t h e  snowshoe h a r e  as a primary food s o u r c e ,  l y n x  d i s t r i b u t i o n  

and p o p u l a t i o n  l e v e l s  c l o s e l y  shadow t h a t  of t h e  h a r e .  Forest  and 

b r u s h l a n d  c o u n t r y ,  where t h e r e  i s  an abundance o f  hardwoo2 browse 

plants a v a i l a b l e  for hares ,  i s  pr ime lynx  habitat. Currently, t h e  

h a r e  population on the Kenai P e n i n s u l a  and, t h u s ,  that of t h e  lynx a s  

w e l l ,  i s  h i g h .  The Grant  Lake-Falls C r e e k  area h a s  a relatively ioc; 

h a r e  p o p u l a t i o n  and f e w  a r e a s  of c o n c e n t r a t i o n  so l e v e l s  of lynx a r e  

c o r r e s p o n d i n g l y  l o w .  T r a c k s  of a single lynx were n o t e d  in t h e  

t i~nberl i-11e arca east of Vagt Lake. Lynx would n o t  l i - k e l y  develop m ~ c h  

g r e a t e r  abundarlce h e r e ,  

Pdloose, a ho larc t ic .  spcci-es, have been part of t h e  Alaska fauna 

f o r  a t  least 175,000 ycars (IJeReschc et al. 1974, Pcwc and iiopkilis 

1967). The Alaska race, n l c c s  ~ l c e s  q i n c i s ,  is one of s c v c n  subspecies --- --- --- 

x c c c q n i z e d  worl-dwide arid is d i s t , i n c j u i s i ~ ~ x i  p r lnc jpa l . ly  by it:; large 

size. In uncxpl .oi*tcd populations A. a. g i 9 s s  males oftcl i~ , ~ t . t ; ~ i n  1,600 - - -- 
pounds at- r n ~ l t i l r i t y ;  fernalcs s e l d o m  c-:.:ceccf 1,000 pounds. Moosc a r e  not 

p ~ l r t i c u % ~ l r l  y ;ibilrrddnt w i t 2 - i i . n  1:hc st:\icIy arca a t  t h t s  t i i n r c " .  Spvr . r c~I  

i x f  rjrs c i l  scni:;:;ed ki t -1  o w  ; I I - C ~  i ~ r c ~ b a b l  !: r:osponsihLc~ f*i,r 1 i. t i  :; t:udy 
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&loose a r e  charactexistic i n h a b i t a n t s  c>i: subclimax s e r a l  stafjes 

a1:d typical ly  a t t a i n  t h e i r  h i c jhzs t  dens i t i e s  i n  forested areas which 

have been modified by f i r e ,  f lood,  cr some o t h e r  form of timber 

removal (Leopol.d and Darling 1953) .  Moose are p r i m a r i l y  browsers 

throughout most of the  year. 'Phis i s  especia l ly  t rue  d!uring winter 

mont-hs. They appear t o  prefer willow browse t o  a l l  o thers  (Spencer 

aix5 Chatelain 1953) .  Moose utilization of wi l l low seems highly skewed 

in favor of xela t ively  f e w  types. These are :  S.  a laxensis ,  - - S. novae- 

anyliae,  S .  i n t e r i o r ,  S. arbusculoides, arid S .  pulchra (Milke 1969, --- 
Wolff 1 9 7 6 ) -  En some areas (mostly those disturbed by f i r e )  moose 

u t i l i z e  b i rch (Betula - spp,)  and aspen (Populus -- spp.) t:e a grea te r  

extent than willow (Spencer and  Chate la in  1953; LeResche and Davis 

1971, 1 9 7 3 ) .  Use of browse other than willow appears tc be r e l a t ed  

more t o  ava i l ab i l i t y  than species p::eference. Spencer a,;ld Chatelzin 

(-2353) believed that winter food varied c h i e f l y  according t o  p lan t  

ava i l ab i l i t y  on given ranges, Low bush cranberry and fo l iose  lichens 

apparently serve as  important a l t e rna t e  winter foods ofi some ranges 

(LeResche and Davis 19731, Use of these low-growing forms i s  u s u a l l y  

r e s t r i c t e d  by snow cover,  and such use is s i g ~ i f i c a n t  o n l y  on shcl- 

tered ranges, 

biixed species s t a n d s  of browse generally seem t o  be of greater  

value t o  moose t h a n  predominantly pure stands (Spencer and Hakala 

1964; Cowan e t  a l ,  1950)- T h i s  seems to apply as  well i n  winter as  i n  

sumner, even though t h c  nutrient value of: winter browse species is 

uniformly low (Oldenmeyer e t  a h ,  1377 ;  Kubota et a l .  197G), suggesting 

that l i t t l e  cjain would accrlle t o  rnouse which had access t o  mixed 

specips s t a n d s .  

Durinq w a r n  mc. ,wtAs  tiln dict of moose coris~sts of the previously 

listed browse species plus a variety of terrestrial and aquatic 

1 1  Bcgiilrling in I.;\tc Mdy f i ~ w l . y  cm~rgcnt grassi::; and q u a l - i c  and 

rn,3rsh vcyetiitiirrr, such ils s ~ d g f t s ,  hors t> t ; l i . ? ,  p<~i l c~wcx t :d ,  b!lckf;c,rn, and 

watcr 1 i ly drc activcly souqf-rt ( L ~ H c s c h e  at-ici I>,%vis 19?3 ; 1,eFiescIztz 

1 ;  I]. Spc?ncer,  p-)01-s, C O L ~ )  - t l ~ w L y  crnerqcrlt d q w t  ic v t ~ y a ? t a  tion is 

r i ch  in sod ism (i!*clc~~$iky <mi l  Liord;iri iili-4 1 ) , arid it:; ;ivai labili ky nt3y 

p i  ,ly a c ruc iLi l  r c j l t :  ir; e ! - o p u l C l t  i on dy:iLinl.1c~; ( T ~ C : ~ C ~ ~ J S ~ T {  I ~ ~ l t 3 1  1 

:,ktkh~:; L I I I ~  O L t . ~ ~ i  k ~ t 2 t i q t ? O l )  i l i l ?  d l ld  '1'lei? 1 1 t i k . k s 5  ' ' I iL'L tlrt ~ J l : 3 ~ 3  1 3 1 1 t * k ~ L > c \ ~ > 1 ~  



and water l i1 .y  qrn-dti-i, and much evidence was  ound of their u s e  by 

moose. Aquatic plants are  eaten with decreasing frequency throughout 

th@ summer as  p a l a t a b i l i t y  decreases. During t h i s  period, Nmose begin 

t o  eat i nc reas ing  amounts of p re f lo ra l  fox-bs and mushrooms (LeResche 

an6 Davis 1 9 7 3 ) .  Browse u s e  increases as f a l l  approaches and herba- 

ceous vegetation declices i n  pa l a t ab i l i t y .  

S~lnuner range does not appear t o  be a l imi t ing factor .  Ponds and 

lakes between Grant Lake and the T ra i l  lakes produce abundant aquatics 

and much evidence of t h e i r  use by moose was seen. Lower slopes 

adjacent t o  Grant Lake support vigorous stands of Calamaqrostis ---- 
canadensis, and sxitable browse, while not abundant, occurs t h rough~u t  --- 
t h e  study area. I n  sum, t h e  study area produces appropriate swmer 

focds i n  seemingly su f f i c i en t  quan t i t i es .  

Th2 chief natura l  fac tor  l i m i t i n g  moose nurnbers i n  the study area 

appears t o  be the  amount and q u a l i t y  of winter range. With few 

exceptions the vegetation sere  has advanced beyond the stag2s favoring 

palatable browse. A s  a consequence, few places within ,.ne study area 

meet a l l  of the c r i t e r i a  which collectively describe w i ~ t e r  r a g e .  

Relilainirly winter range i s  largely confined t o  t h e  active floor',p-ains 

of lower Fa l l s  and Inlet creeks (Figure 7 8 ) -  In these locations t h e  

vegetatioa sere i s  per iodical ly  retarded by t h e  ac t ion of flood 

waters. Both areas support palatable rip;iri .an willows (Appendix D) ; 

neither, however, i s  b e i n g  utilized t o  i t s  p o t c n t j - a l .  Examination of 

browse l i ne s  indicates a much greatcr  u s e  i n  the recent  pas t  t h a n  a t  

; )resent ,  

Several factors may responsiblt: for lack of g r e a t e r  recept use 

nf the study are<, i n  winter by moose. Snob dcpths cuuld occasionally 

exceed t h e  h e i g h t  of ijillow stands, even thouqh inany p l a n t s  esceeij .i n 

in he ig l i t .  A l t h o u g h  rnoosc can i > , i s i l y  rcach browsc 3 n~ ahovc ground 

i c v c l  (Wolfi 1970) , t h e y  iidvc d i  f f i - c u l  t y i r a v e l i i ! ~ ~  in t;rlow d c e ~ ~ c r -  t lidti 

a mci:e.r (Cr3;xdy 19"1:2 - A l t c . c r n i i . t - - ~ ? I ~ ,  access t c s  t f i c s c s  iscjl , i tc>d st-~ltlr'ls o f  

w I cotilci rcstr ; cteil by s n c w  dr l i ? th ,  avz! ti:ich<:s , j1,1 ;-p 

? c t ?  1 . Tktr w i11t.i.r i ) E  i 98 l - i i 2  w a s  not+ ,j,rr?- i c ~ i  l , l r l y  severL2, 

howi.ver, i it P l i l , c l y  t h a t  ut-her t?xpl;llla t ions i n ~ i s i  l)i? : ; o ~ ~ g h t  t ~ >  

r3xpl rz why inn:; t, moo!;t3 1 t >  f l- t h t l  c ~ ~ L I I I ; .  . a r t .  t i l t i r l r l c i  w i  r ~ l - r l i - ,  X,,li-.lk o i  \,i>.,cL 
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m o r t a l i t y  (Winman 1979,  1980a, 1980b) b u t  l ack  of a.bund3nt food 

resc :ec due t o  t h e  advancing age of t h e  sere in a l l  p r13babl l i ty  i s  

the c n l e f  reason f e w  moose o v e r w i n t e r  i n  t h e  study a r e a .  

Plost moose w i t h i n  t h e  s t udy  a r e a  appear t o  be m i g r a t o r y .  

S i g h t i n g s  of i n d i v i d u a l s  and s i g n  were more cornon d u r i n g  the warmer 

seasons t h a n  during w i n t e r - - d e s p i t e  t h e  s e v e r e  l imi-kat icins on v i s i -  

b i l i t y  imposed by t h e  l e a v e s  o f  dec iduous  t r e e s  an2 f o r b e s  i n  sumrer .  

Several clearly defined t r a d i t i o n a l  t r a v e l  r o u t e s  were fount?,, pro- 

v i d i n g  a c l u e  as t o  t h e  normal means of i n g r e s s  and cgr:ess used  by 

mcose ( F i g u r e  9 9 ) -  

Noose movements on t h e  Kenai P e n i n s u l a  as a whole peak s e a s o n a l l y  

i n  May-June and Novchcz-Decembeu ( B a i l e y  et ale 19?8), These p e a k s  

represent seasonal movements by m i g r a t o r y  s t o c k s  rrioving from l ~ w l a n d s  

t o  up lands  and u p l a r d s  t o  lowlands ,  r e s p e c t i v e l y .  PIovemellts of  males  

g e r ~ e r ~ i l l y  exceed those of f e m a l e s .  Males t e n d  t o  c a v e r  greater 

distances t h a n  females  d u r i n g  t h e  r u t  ( B a i l e y  et al. 19781, but t h e s e  

d i s t a n c e s  vary wide ly  among i n d i v i d u a l  moose and t e n d  t o  be g r e a t e s t  

among t h e  two- and t h ree -yea r -o ld  age  c l a s s e s  (Bailey e-t a l .  1978) .  

Average s t r a i g h t - l i n e  d i s t a n c e s  moved between summer and w i n t e r  ranges  

by fierlai P e n i n s u l a  moose four years  of age  and o l d e r  v a r i e s  between 

11-7 t o  24-2 km; some t ' i~o-  and t h r e e - y e a r - a l d s  move up to 60 krn 

( G a i l e y  et al, 1978) , 

Home r a n g e  s i z e  v a r i e s  between h a b i t a t  types and whether  o r  not 

an irldividual moose i s  m i s r a t o r y .  Ranges of noi?r?~igratory Lowland 

moose a r c  a p p a r e n t l y  smal le r  than those of nor~migratc~ry upland i n -  

habi i :ants ,  dncl upland winter ranges 2rtL - than upl.and su lmer  

rangcs (f!ailey c t  ale 1378)- Eefiesche (1974) argued t h a t  upland 

r a n g e s  i r ~  Alaska are i n f e r i o r  to lowland ranges, notil:g ; r lhc7t  d e ~ ~ s i . t i e s  
3 

in t i l ~  f n r n c r  vary bctwcll 0.8 to 1 - 6  moot;e/kmk, and d r > ~ i s i t i t . s  in tht?  
2 

I c ~ t t e r  appear: C ~ C J S ~ ~  to four to s i x  mar7sc/krn , Ijplar1~1 ' i ~ in t e r  ranges  oC 

rlonmiqratc~ry stocks 0x1 rhe k : c r l c ~ i  czppc?~"l to f i v e  t i o  scvcr l  t-imes the 





(Fiqurc 80) . A s  no ted  above,  f e w  moose o v e r w i n t e r  i n  the stuc-y area- 

Stocking d e n s i t i e s  i n  t h i s  range are r e l a t i v e l y  l o w  compared t o  other 

areas on the Kenai P e n i n s u l a .  Low s t o c k i n g  d e n s i t i e s  a r e  not SUX- 

p r i s i n g ,  however, c o l ~ s i d e r i n g  t h a t  r ange  q u a l i t y  i s  generally poor  a s  

a consequence of advanced age, moose p r o d u c t i o n  in this arlea i s  l o w  

(Hinman 1999,  1980a, 198Ob), and p r e d a t i o n  by humans, wolves, and 

b e a r s  throughout t h e  Kenai is h i g h  (Hinman 1979, L980a, 1950b; 

Cha te l a in  1950; Frhnzmann et ale 1980), 

From a statewide perspective the moose resources of t h e  s t u d y  

area are r e l a t i v e l y  i n s i g n i f i c a n t ,  Viewed from a l o c a l  perspective, 

however, the resource takes  on added importance, Moose are nowhere 

abundant  i n  t h e  mounta ins  of the e a s t e r n  half of t h e  K e n a i  P e n i n s u l a  

and,  consequently, t h e  s t u d y  area's population i s  b i o l o g i c a l l y  

s i g n i f i c : a ~ . l t  to the  area a s  a whole,  The p o p u l a t i o n  also i s  i m p o r t a n t  

to humans, Hunting presssdre is relatively h i g h  d:le to A s  location 

adjacent. to the road  systen-i. Most h u n t e r s  arc local r e s i d e n t s ,  

however, i rs  p a s t  years Gran t  Lake a t t r a c t e d  a s  many a s  four fly-in 

hunting p a r t i e s  per yea r  (Judkins, peus. comIn. ) . Moose harvest 

figures are u n a v a i l a b l e  for the area, b u t  based  on t h e  results of our 

survey believe t h a t  'egal annual  t ake  could n o t  exceed f i v e .  Some 

indication of illegal h u n t i n g  was noted d u r i n g  our s u r v e y s ,  but this 

was never  verified, Conslc'teui~~g the proximity of t h e  area t o  human 

habitations there i s  ;i decided p o t e n t i a l  f o r  i l l c y a l "  hunting t-o occur, 

k'iquue 81 provides a t i n c t a b l e  of s i q n i f i - c a n t  arlt~uai events for- moose. 

Ilsvid;at> - 
Muunta in  goats inhabit t h e  txlti-re mounta in  area of' the 1;;ena.i 

P c n i r ~ s ~ ~ L d  but c ~ < \ Y ! s ~ ~ . ~ . c s  arc c3r-c3,rtest c a s t  of the railrcicid. The Krlr ra i  

P e : l ~ n s u . Z s  go;tt- p o p u i i t t i c m  h d ~  1x3311  ~ l t l r l i . j ~ ~ Q  ~ t ~ i l . 1 1 ~ '  over ;I Long 

i ~ e r i o d .  ' 1 ' 1 1 ~  populdt .  i rln i s , ho i* i i .~ t , r ,  sub jcct t-o t -c t ts i  dcx; r i~ ic  s1iort.-- 

ti'l-rn anrn.lud.l. f ?  u c t t l s t  i c r i i s  <ind s t l i  f t 2; i n  r - a r i q c ? ~  t l t l c l  ~~s- i r t . iar . i ly  t o wi,~l ter  

wtt;ttf.lt:r ear-icli i i t lns a n d ,  1.rz r t b c i : n t  y c ~ l r s ,  to 1 i ~ ~ , " C S S ~ I L  t>:;, A 
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Figure 81. T i m e t a b l e  of s i g n i f i c a n t  b i o l o g i c a l  events f a r  
moose--southcentral Alaska,  

Source:  B a i l e y  e t  31. 1978. 
LeRescEre 1966; 1972; 1974. 
LeResche and  Condy 1 9 7 4 .  
S p e n c e r  and  Chate la in  1953. 
Chatelain 1950. 
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g o a t s  b;e-c capturee 5r.e 2.c1-i~g~-~: *:.:L-;? L-~c::? :sili'ir~ i;::i2 s u l " ~ t 3 q ~ c ? i l t l ? .  

. . - monitored to ob ta in  life , ? ; ~ y ~ m '  A 2  &-. 7 - - - 3 ' - - - - +  + ,  - . i L % L ~ ~ > : :  hy>* :kc? ->..:IFKG [ > l i c k , ~ l s  

pers. corn. ) . 'This stud:, zrea rs ten22d f r c n ~  Trail. lakes to K i r g s  E3ay 

and from Treil Glacier  -,o Fxzmicaz  Ljks. The Gxa:;'; Sd;c i i ra inage is 

the n u o l e u s  of this study area. As ; zo-szqzs-ce, more accura te  data 

are available f o r  the goats of t h i s  r e ~ i c ? .  t h a  nny (other  location in 

Alaska, 

The en t i z -2  arfa under study by A5PSG hzd z: estimated population 

of 246  goats  in the sumn~r of 1072  ar.2 19881; z ~ a ~ i : ; t ? r  of heavy snow 

and severe avaXz~cbe cccditions i n  19SQ i::Cueed considexabie nartality 

and reduced p r c b 2 u c ~ i v ;  A'.-1 - +.- -fils a group, a b m t  ~ n e - q ~ r t e r  (an 

average of 50) crjmo:-:?y u s e  the G r a n t  532.- hasrn t h r o ~ c i h  xuch of the 

year 
7 ~1.thoug';., the e~tir.; aralzacje 4s zsed by cos t s ,  :i?,e n o s t  i z p o r t a n t  

.. s i 7 scct:ions arc  Located an the south--rac:r;s s lsgcls  0: t h e  ::orrn L ? ~ i . f  of 

t l ~ e  &ainaye--ye~erally small v e g e - c ~ ~ e d  benches a r d  - i % e s  ic t h e  300 

to 1,QOG rn altitudinal r a m p ,  -- - s , p ~ ~ ~  52 r k r - - - o '  7 .  84 r5ccrd the 

~ ~ s ~ ~ ~ ; & ,  ~ G Z ~ E -  A % -  a- 
f* l i c ) ca t i i ons  of goats at seasor?al 2erie2": 2s  2 ...,LA.- xe12 

s tuc%ii;is,  
" 1 .'.. Coat h u n t i n g  on the Kenai F e r ? ~ i r ! a ~ i a  is F r z s z r . t l y  - can- 

t-.roLLed by c? permit system t h a t  c-tllccatcs a l i ~ i . r t - 6  har.;-.esl- to each 

unit: of rckncjp. In 1982, 16 goat "n:~rr",ir;,g ; 2 r t s - m i t s  were issaed for tbc 

Ptarmigan Lakc-'i 'rzil Creek-bloosc C r e e k  zrea, inclcfi;,lr:g the Gra:?t Laks  

drainagc ( a ~ ~ : a  833) 

T h e  n c ~ r c h a r n  21a21" c ~ f  tllc Gt*,iri I:. L i k e  clrai~:cic;c has beex, and i s  

~:~-c :~ l13n%ly ,  ti-xc Loc~itiieii~ 1 ,.::iit-c?.Xt~~~t r n o u r i t a j ~ ~  c;oclk lasbitat and 

r : ~ ~ i f : i n ; l e ~  to S U ~ ~ O P T C -  LJCX~~I S C ~ S C X ! ~ ~  p~llt'l?ldt i c \ l i s  of: these arlimals, The 

p r l . r t~~ iuy  ~ i r c a  ~i : r l  t t ~ ~ ~ h ~ 1 ~ i ~ j t . 2  is ~ I I ~ O  t h e  :Ioi )st3 C r ~ ? t \ k  t l rn i l i agc  to thc*t 

:~f~rtl~tfrl~r;l:  and ucrusr; icf-112 ifl . ;~c:ic\r '  LO the thci:-;c to thi! ~i:~c;s l?i.\~cr-K$nl;s 

1 5 C q '  Lar.-c?<l. 

p i  ~:irt:a o f  < f ~ > ; i t ^  I:SC: i i :  t k ~  c;-'r(lnt ii,iki> ! , t l s i l l  is t t l c b  
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ckang inq  weather p, i t t e~-ns .  POL^ c.,uari~pie, f I  j e l  jorcl (19'71) describe6 (1 

suclden downslope movement o f f  of a s u b a l p i n e  fa1.2 r a n g e  into an 

old--growth f o r e s t  dominated. by hemlock f o l l o w i n g  ;a one and a-half foo t  

snos?rfal l .  111 l i m i t e d  observaticlls i n  t h i s  h a h i t a t  t y p e ,  I i j e i jv rd  

; ,371) noted mountain goa ts  f e e d i n g  i n  the undeus to r~ ; .  on - P h y l l o d o c e  

a i c ? u t i c a ,  ISPechl~umn s p i c a n t ,  and  L u e t k e a  p e c t i n a t a ,  No other plan ts  --- -- - 
were  consumed, a l t h o u g h  b r y o p h y t e s ,  Cassiope spp,, R u b u s  spp., Cornus -- -- -.-- 

spp- ,  and  V a c c i n i u m  spp, were p r e s e n t ,  

Nountain yoats  o f t e n  occupy e x t r e m z l y  l i m i t e d  r a n g e s  during 

w i r ! k e r  f I : j e l jo rd  2 9 7 1 ) .  Two basic  h a b i t a t  t y p e s  are u t i l i z e d  dvlwing 

w i n t e r .  T h e i r  use  a p p a r e n t l y  depends  on t h e  amount and n a t u r e  of t h e  

snow c o v e r ,  Type one; which appears t o  be p r e E e r r e d ,  may be charac- 

terized a s  w i n d b l o w r i ,  s o u t h - f a c i n g  , k n i f e - e d a c d  r i d g e s  (Schoen 1379; 

Idjcljord 1 3 7 1 ,  1 9 7 3 ) .  T h e s e  s i t e s ,  which suppor t .  lcw volumes of 

vegetation (Iiansen and P.rcher 1981), are  u s u a l l y  o c c u p i e d  o n l y  when 

snow c o n d ~ t i o n s  a l l o w  (Hjeljox-11. 1 1 9 7 3 ) .  Food ltems on these 

sites a r e  1i.mited ma in ly  t o  those fo rms  which remain u p r i g h t  i n  t h e  

snow,  s u c h  as  F e s t u c a  a l t a i c a ,  Carex c i r c i n n a t a ,  and Carex m i c r o c h a e t a  - --.- P --- -- 
(HjeXjord 4971, 1973;  I i a ~ s c n  and Archer 1321). O t h e r  forms e a t e n  on 

a l p i n e  w i n t e r  ranges i n c l u d e  w i l l o w  browse, mounta in  hemlock,  (IJansen 

ar;c:l Archer 1981.) , and b e a r b e r r y  ( S l e i n  1353)  . b$ounf:ain hemlock was 

p r e s e n t  i n  7 3  percent ot a l l  f e c a l  s amples  collect.ed from a l p i n e  

w i . n t c r  r a n g e s  a t  Grant Lake  (I-ianscn an2  Arche r  1381.). 

The second major  h a b i t a t  type t i  by moun ta in  g o a t s  i n  

wiriter i s  subalpine i.11 nature ( l i  j e l  lord 1971., 1973;  Schoen 1973: 

Schoen et a l .  1980). Subal .pine ranges i i r c  u s u a l l y  a d j a c e n t  t o  s t eep ,  

rocky v a l l e y  w a l l s  w h i c h  serve  as escape t e r r a i n  ( i i j e l j o r d  1971). 

Subalpine ranges a r c  u s u a l l y  occupied only d u r i n g  pcriocis of heavy 

s r ~ a w f a l P ,  Some i l  howcvel:, l i t i l i z e  s~ii>iilpi.ne rancjce; 

throughout wiritcr (2clloc.n et 211 . 1980; i i - jvl  jord 1971 ) . 
A s  so~ili CIS snow c i ; r l c i i  t ions pr rrnl t I n spr i nq , mount d i -n  goats beg j ri 

3 - 1  I S  2 I ~ : ~ r o u q l i  t l i e  d lclcr ::one ( i i ;  el j t z r d  l-971- 1973 a 

I .  r i  - i  r ( lnqei ;  arc I L j l r  i r .  to 1iint:cu ~ ; i i i ~ a l . ~ ~ i ~ ~ ~ :  

~ ~ I U I I C S ,  b i l l  i ~ i ( ~ i . ~ ~ . i c . . i u ~ i l k ;  ,.+iz*tJ rnc>r- t :  c i ~ : ~ ~ ~ ~ ~ s ~ ! c i  ( ~ I - ~ P I ~ ~ < - J ~ L ~  l ~ 3 - 7 1 ) m  l ~ ~ j ~ ~ t : ~ ~ ~ L ~ ]  

i-<lO<I i t t * r i l ~ i  < I  1 f - h i  !5 5f\;i:;(:Il t \ i >ov f~  f" i l , - i lPr-l  1 i : t l  i l l ( .  I ~ l i - i ~ i  +, lit) yoLl:i<] -j p'l\T(>:; <, f <  



lady f e r n ,  - Ca1amagrustis --- canaderzsis, and Festt~ca a l t a i ca  Z H j e l  jord 

1979) , 

Tn summduy, the Grant Lake drainage is an important ?segment. sf 

the hs'st mountain goat  habitat on t h e  Kenai Peninsula, I t  supports a 

long term average of 50 goaks; a number subject -LC) considerable 

seasonal and annual variation, These goats are a part of a grcup 

ranging over the Ptarmigan, Grant, Moose Creek, and Kings 13ay valley 

regions, Most goats move o u t  of the Grant Creek drainage f ~ w  a brief 

period ir, midsuli:mer occupying the range in varied numbers the r-3- 

mainder of the year. 

The southern side of the G r a n t  Lake drainage and F a l l s  Creek 

drainage is used ta a much lower degree than the north p a r t  oE She 

drai~age. This south-facing slope is evidently subject to i n t e ~ s e  

avalanche activity and this factor n a y  limit its utiJ.ity to mountain 

goats, Although the extent of mortality to sheep and goa ls  frorr, this 

cause is unknown, avabancl-res appear to be significant mortality 

f a c t o r  in Alaska, Five of Nichols (4980a) 20 radio-collared goats 

were killed in one winter by avalanches. Klein (9953) found 10 

carcasses i n  1952 ,  at least sever1 of which had died in avalanches, 

Reports of similar findings are conlmon in literature. 

The DaPlis sheep is a wilderness animal residing for t h e  nost 

p a r t  in rugged a l p i n e  and s u b a l p i n e  mounta in  h a b i t a t ,  Dall's sheep i n  

t h e  Grant Lake p r o j e c t  area arc  dis tuibut t - !d  in several sma l l  bands 

throughout the study area, 

Dall's shcep on t h e  Kcliai Peninsula are reiatively more abundant 

o n  t o  the i n t e r i c x  s e c t i o n s  of t h e  l icna i  Flocr l ta in  ~:ange t h a n  else- 

where. G r a n t  Lake  xnnqe constitute the o u t e r  boundary OF sheep rang2 

in t h i s  JL-CC~, Sial~lg~s i n  the s t u d y  a r c s  a rc  i s ~ J . ~ l t c c I  fro111 xc?nqes t o  

the west by t.,.llt? i - i  Icikits d systom c;~zd the h tmnn  



i l e a l t b * y  0pul;ltion. The t ~ t i j  yecorded !;zxvest of ri:ls rn 1'361 iiits 11 

(ta);p~; b-; 107 hur; ters)  , a decli~z i:i l;ot!> i:ar\~est and h ~ i : t e l s  01-2r 

I-ast yt2ars  (~praker 191i.;?). F o p u l s t i c n  s t u d i c s  a f  three r;epar-ate K e n a i  

peninsr:tt2 h e r d s  i.n t h e  areas of Cxesc~nt arid Surprise m o u n t a i r ,  a?-.r3 

the C n c i ~ c ~ r  rundinq closed area d u r i n g  ths e a ~ l y  19?Ois revealed t h a t  

lan~b production averaged. aro~nd 4G lambs per 100 ewes (1iic.h.ols 1375). 

Dalli s sheep hcvo ;? high reproduct ive potential, and m o s t  adult ewes 

and maily y s a r l i . n g s  becone pre~n;- , t  even iindex strzsse? range condi- 

cions. i - ; L J r t a l i t y  among lambs is :;ol-~lally low, averaging about 40 to 

5d pe; ent, 

In &!ay of 1980 and 1981 14 and 47 sheep, respective13 , were 

xecoxded on t h e  Grant L;..ke ranges (Nichc,~, pers, o m  In early 

j u n e  af 1982, 330 shecg were recorded by AEIDC on che s l o p e s  north of 

Zyas;t Lake, 2asec3 01-i ~ x t a n t ;  trmd C G U I I ~ S  and t he  r e s u l t s  of t h i s  

su rvey  l.$e conci~de t:.at Cll's sh=ep numbers vary n a t u r a l l y  between 

year-s and t h a t  t h t i  range of varlacion is 10 to 5G aiimals. 

F V - P  Ae. .4 t ie~t  interchange apparently occuvs with the !v?oose Cree!: 

dri3ir:aqe, particularly I I: the s-cmrner pc r i ad ,  A s  w i t h  goats, rnidel_~- 

va~.i.o:;s cE the slopes constizute favored ranqe, especially t-ecje t a t e d  

isenches,  ,in6 the upFer ~dges of t i l rheusc!  areas arrd exposed ridges 

where sorne fol-acje plzi-its axe avairable, 6gc o b s t ~ ~ v e d  sheep at v z r i o t ~ s  

s ea scns  f r c ~ r n  the L,az-k ;.lountc.,in ridge l ir t .  above !*loose P l ~ s s  to slcyes 

i r l  khe i:ppex basir! or" the d,vi-;iili?~j';r3. The location of S ~ I ~ ~ C P  obseu- 

va:-tc-,ns m26z du~ing +;l?ii~; s t u d y  arc c'iispli~yect i n  Figures 85 and 86, 

i jecduse Da1l's 1 - 1  ~ l r d  Ciiuzridl, ~ 1 2 1 ~ 3 ~  feet? a l n o s t  any t i m c l  

d u r i  ;?g tile 'ioriq da\p7+igllt Y~E '~OLYS  if supmer. h'l.~i;ox f sedi.1:~ per iods  

yi3!- . ,~r ,al ly occur e a r l y  i n  t-he r n o r n i n c ~  rirld late after-~lcton w i t h  some 







i n t o  s u b a l p i a e  tree cover, where emergent v e g c t a t i o r ~  appears soon 

a f t e r  the snow recedes. Within the s t u d y  area ,  sheep  s e a t s  were found 

i n  open - Calamags_-ostis catnadcnsis meadows as low as 1000 J F t  in a l t i -  -- 
tude  . 

Pm sum, e a r l y  summer mctrements a r e  c h a r a c t e r i z e d  by dispersa l  

o v e r  a.11 s u i t a b l e  h a b i t a t .  As t h e  seasons  progress towl~&-d wim~ter ,  

sheep withdraw t o  s m a l l e r  por t ions  of range  with t h e  necessary w i n t e r  

habi-kat. blovement t o  m i n e r a l  l i c k s  i s  an  impoutant phase of s e a s o n a l  

movements, however, no l i c k s  were found d u r i n g  t h i s  s t u d y ,  

Wint-er range  i s  the p r i n c i p a l  l i m i t i n g  fac to r .  Mosrtality among 

young lanibs i s  low d u r i n g  t h e i r  f izst .  summer but i s  h i g h  i n  w i n t e r ,  

reachi:ng 40 t o  50 p e r c e n t .  Si .n~iTarly, ,  t h e  n u t r i t i o n a l  i n t a k e  o f  

year l2mys supports growth r a t h e r  than f a t  storage, As a consequence,  

w i n t e r  m o r t a l i t y  among non-nursing y e a r l i n g s  a p p e a r s  to be h i g h ,  and 

p robab ly  approaches  35 to 20 p e r c e n t ,  E x c e p t i o n a l l y  s e v e r e  w i n t e r s  

may cause d r a s t i c  d e c l i n e s  i n  sheep numbers r e g a r d l + s s  of  population 

d e n s i t y  o r  range c o n d i t i o r ? ,  

While coyotes, wolverines, b e a r s ,  rtrad eagles rnny prey on sheep ,  

t h e  wolf appears t o  be the p r i n c i p a l  p r e d a t o r ,  Wolves, however, ds 

nut appear to exert-, much influence on sheep nuders in the Grant Lake 

arc;) except when sheep nay be forced by c a ~ ~ p e t i t i . o n  to feed d i s t a r ~ t  

from escape t e r r a in  at tlhe t i n e  wolves move t h ~ o u g h  the area .  



i3izl l ts  and  a n i r ~ a l s  have intrinsic ecclo~ical va lue s  which i n  t u r n  

have sc;r.loecenomic vz lue .  Thus, ].iving resouYcE?S IIlZLy br; viewed 2s 

hav ing  t w o  d i s t i n c t  va lue  coinponents. Ths Grant Lake s t u d ~ ~  area has 

ecologica l  s ign i f i cance  due t o  its l oca t ion  between t w o  major eco- 

systems. Communities to th easr. a r e  dominated hy a t y p e  of c o ~ s t a i  

ra-jr,forest; and t o  the west by a more x e r i c  a s soc ia t ion  typical of 

i n t e r i o r  Alaska ( ~ p p e n d i x  D). 

The ecosystem i s  an ecotone. The stcdy a r e a ' s  biota are enhanced 

by cont r ibut ions  from each ecosystem p l u s  some unique t o  t h e  a rea  as  a 

whole.  For example, t y p i c a l  maritime species  such a s  mountain goats 

f l o u r i s h  alongside i n t e r i o r  spec ies  such as  Dall's sheep; h y b r i d s  

bet\l;ccn coastal S i t k a  clxuce a ~ d  i n t e r i o r  whits spruce 6ornir:ate s tands  

of Pice?; and mountain hemlock, enhanced by the  area" abundant ?re- 

c ip i t a t io r l  and  unham~ered by cornp~?t.ition from western hemlock, o f t en  

attai:: d iameters  (22 1 in o r  more a t  hreast  he iy ' r~ t .  Further, dce "i the 

areas r e l a t i v e  isolation, several v e r t e b r a t e  populat ions may be gene- 

tical 1.; a j s t i n c t  and worthy of notz, Kr.own Ins tances  are limited t o  

c e r t a i n  salmorlids b u t  the re  is reason t o  suspect that a t  Least some 

terrestrial forms a re  a l s o  qenet+i.cally d i s c r P t e .  The rugged physio- 

g r ~ p h y  of the a r e a  restricts anilnal movements and some popu la t ions  nay 

5oc isolctted f rorn ethers - Tsd-zicioxl c f  cc;~:sl~rci.f i c s  by ycomorphic 

f c a  t l rvcs  h a s  b e e n  irn21icriatecl r ~ l s e w i l e u c  2s o n e  ~7r' the px-i:~cipal motive 
. . 

f t 7 . r ~ ~ ~  61-:.\71119 2 ;~vc> l~ l t . i 01 i a~y  ~ T O C : P S S ~ S ,  

7'hc study (trr2a also h a s  i r n p o v t a n c e  irl ;1 sociociconc-m\icc co17test. 

Stuciy are& S~TC~LIITIW I smal l  b siqr~i f icai l t  ~ ~ u n h a r s  of 

1 i d  t o  1- ~ i j i  onL-tl f ishcbr l es ,  Area fol-t:s ts , whi 11: I ~ C  t ~ i c h  i r :  

rnf->r-<:hL2rit.ib3c. t , t - . inds,  <irtJ i r n y i o r t - ~ ~ ~ i  ho.i-lrcy~?c; of f u e l  J I I C ?  F i b c r l -  tea 1oe;il 

t ~ ~ ~ ~ ~ j t l t ~ ~ ~ t : : ~ ~  ' ? I ; C * > < C  Lox-!;::~->: F I ~ s ( * :  l>~:~\r . id~l  k l a b i t L ~ t ~  !'or ITIUC:~I :jo~it"itlt L ~ f t ~ : ~ ,  

w I 1 c l  1 i L C  :;ptlc*i-~;:: : ; L I C : ~  cis: l I t b t i r  < * I H C ~  IY\~,O:;(> : i ~ ~ ~ l  a r e  . i . . r ~ ~ \ ~ o ~ : t : ~ ~ y ~ t  t - ~ >  i:]lc2 

. $ 3  1 i I i ' i .  t i .  ttr:l: cl t : ;~ l i t  1 l i::t? t I l t . 3  ~ 1 1  c ~ L 1 ~  ].i.-,~ incj 

rat i : i O l l ~ C ~ O . ;  f CJI- rf2(2r~:~li L ( '11 a 

. ~ ~ ~ t ~ i ~ , i : c ~ k ~  : - - t [ s t - t a r ~ ~ , - ~ t  i f :  ( I c ~ t c >  < - ~ x - P  ! \ ~ , \ t  ~ ~ : i t ~ ~ ~ : t ~  j t  , i i > j ~ t , , ~ ~ - : ;  L L ) , k b k t t *  t i?cxt  

I , .  1 :I t \ t  b:, . . t 1 :; , I  , P , : (3 ] + )iciij j-.." 

' ? h l  * , t  t:ciqj , t l  t i , i  , I ! 1 ,*t ' :-;,it* o : > *  9 1  . .! l \is>!(, i ryt1 l f ) i -  A 1 L l j , : , i  0 1  - 



tation routes and is located 0x1 the Kenai Peninsula, focal point for 

recreationists in southcentral, A l a s k a -  Since recreation in Alaska is 

heavily oriented cowards existing travel corridors it appears likely 

that the areas resources are used by more than local. residents. 

Below we discuss the relative sigr~i'icance of the study area's 

biota from both a socioeconomic and an ecological viewpoint. 

AQUATIC 

The Grant and the Falls Creek drainages provide fish habitat and 

production which contributes to the aquatic: resources of the Upper 

Kenai River c?rainage. Grarit Lake is under study by the Alaslta Depart- 

ment of Fish and Game (ADF-&GI because of its potential, as a nursery 

for salrnon juveniles produced by their enhancement efforts ir, the 

upper Kenai drainage, 

Inaccessible to migrating fish from downstream, Grant Lake pcs- 

sesses neither sport nor commercial f i s h e r i e s  resources. However, it, 

is under study as a potential rearing area for some of the sockeye, 

chinook, and perhaps coho salmon juveniles to he produced at the ADFG 

Trail Lakes hatchery ( L ,  Flagg, pers. co~nm.) . The hatchery (with a 

40 million sa1n:on egg capacity) is il?: Its first year- of operatic131 w i t h  

an initial. production of sockeye and coho salmon. Preliminary inves- 

tigatio~ls of water quality pararnetert-s and the plankton poptll ations of 

r;;ramit Eakc indicate that it s h ~ u l d  be an esceller~t nursery area for 

juveniic sockeye salmon. 

An expcri.mt2nt:al inlrorluctior~ or' 1 million sockr,zye fry Into Grant 

T.c~kc is schcdulcd for J I ~ - i e  of 19133- Tcntdtityc. p l m s  il'idi.cate that 

cc)ho f r y  will L3c rclc~~sc?c? .i mlto C;rL%n-t;. Lakc derrir~cj Jur,e of 1983 , al- 

though thil i:;suc3 of col.li2 '3nd sockcyc ju.ircnile cornpetition is still 

1 i r i t .  All  c ' x j )~ r in~c~~l ! .~ i  1. Y C ; ~  m s e  C J ~  up 1-CI 200 , 1300 I t t i l i c j  

s i i ]  m n n  i r l  19t i :?r  is L i  1 c-or-i:;  1dt:r-cc.? ,is L J ~ ~ I ;  . 7\11 ! proqraln to 
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there app2ax-s t o  be suTSicieii\.t L?it.?tary d i f f e l - e : ~ ~ ~ ~  a ~ d  abu!Idai?ce of 

%ec?d items i r ~  G r a r : t  Lake so this issue may not be sex-icius* 
* .  

Grant Creek" iimportar:ce to ~ l s h  prodt?cti.on i i l  t h e  Kenai  R i v ~ r  

system is pvinavily due tc i t s  ucilizztion fo r  spawn ing  and r e a r i n g  by 

k i n g  salmon, 'These fish contribute 23 the annua l  production ~f 

approximately 50,000 k i c g  s a i ~ o n  ir, the ~ e n a i  River system. The 

ntlmber QE k i n g  salmon regmrteci t o  spawn in Glrant Creek is mall 

(Figure 35) con~pzired to the overall proecction o f  the Kenai  system; 

however, t r i b u t a r y  systems above Skil;. Lzke gsr.era1l.y average king 

sal-mar? escapements or' 50 to 2CO fish, maki : . ?~  t h e  importar?cc of each 

c o n t r i b u t i n g  tributary more s i c p i 5  ic.:!-it (C. Burger, pers. comni. ) . 
Thesc fish are probably f r w ~  the a rur, into t h e  Kenai system, 

which cousists  o f  a d i s t i n c t  qroup s f  fish that separate into re la-  
* ~ 

t i i i e l y  small spawr~ing runs which  u t ~ 1 ~ z e  heaciiiatrr t r i b u t a r y  systems. 

ic?.t.e r u n  fish have 5e3n  f ~ i ; i l Z  to limit thenselves to the ntainstcm of 

the i<maF River for sp;wning (C. E u r ~ e r .  gers. c a r  ) 111 a d d i t i n ~ i ,  

the Grant C r e e k  system is one of the furthest upstream tri5utaries of 

the Kerai drzinacp utilized b y  k i n 9  s,ili;:on. T h s  grc:ictic characteris- 

+ '  ~ l c s  of the kine. salmor! i.n Grant C'rilek pay give t h i s  stock a va lcc  

which  i s  bryor,d x h a t  givel? tc: this ruri in t-.eums .JF abundancr: ;iior:e. 

S o c k r ~ r e  s a l r n o ~  a!:ic? spawn is Grznt Creek. iiistox-ical].y, -the 

n E  run size tias been q u i t r  v a r i a 5 l c  (E'iqure 3-5) ; however, nary 

more s(>ckf-r)-ii nay  spawn in the i~!t~.rcc)ri!?rcti!;q T r a i l  River.  ac the l;rallt 

Creel-: ci,ilf! u ~ l - i c e .  A c t u a l  !?urd,t:rs o? r .I t - l o c ~ ;  ~ o i i  arc 

1-! i  t i i r u l t :  to det-vrrnlnz d u ~  r o  ! iic t u r b i d i  i.;? i ? i  'i'r;ii 1 Ilivpr. i q a t e r  T!;Q 

c;i:<f of  t i i f  sockcyci run in ( ; r c i r ~ t  Crci-J: i ! 3  i-i(-i(!~r,--t-f C O I I ~ ! ) ~ ~ ~ ( I  to r u l ) ~  ill 

oi:her tri!::it;iriisi: r h 7 I + .  i :I c,l:;~? oL the (;rLllit 

Ccoq4r king i j d i r n o r : ,  I r ;  1 t - 7  , up- 
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f o r  a11 these  species of juvenile  fish. I t s  value may increased 2s 

t he  T r a i l  lakes  system becomes extremely tu rb id  due t o  g l a c i a l  runoff 

i n  the late summer and f a l l .  Its value t o  juveni les  would be limited 

somewhat: by high v e l o c i t i f s ;  however, w e  found the  creek t o  be heavi ly  

u t i l i z e d  by a l l  spec ies ,  e spec ia l ly  Dolly Varden. Subs tan t i a l  r ea r ing  

h a b i t a t  i s  ava i l ab le  i n  the  deep pools ,  b a c k w a t e r s  and s i d e  channels. 

i n t e r s t i t i a l  h a b i t a t s  are a l s o  ava i l ab le  i n  t h e  a reas  of l a r g e  

s u b s t r a t e  found throilghout Grarlt Creek. 

I n  summary, Grant Creek cur ren t ly  provides h a b i t a t  f o r  the pro- 

duct ion of f i s h  species  recogni.z;ed a s  valuable t o  t h e  spor t  and 

commercial f i s h e r i e s  on K e r x a i  River stacks, and con t r ibu tes  t o  t h e  

o v e r a l l  f i s h  production and d i v e r s i t y  of the  Kenai  River system. 

F a l l s  Creek provides L i t t l e  f i she ry  h a b i t a t  and appears ' t o  

support only juvenile  Dolly Varden. Cold water ,  high v e l o c i t i e s ,  and 

p lace r  mining  operat ions probably l i m i t  i t s  product iv i ty .  Sockeye 

salmon a r e  bel ieved t o  spawn ;n the Trail River a t  t h e  mouth of F a l l s  

Creek. The nunbrtr of sockeye using t h z t  interface i s  diSr"icu1t t o  

determine due to  the  pers is te r i t  h i g h  t u r b i d i t y  of T r a i l  River water 

during t h e  surmer spawning period. 

The Grant Lake and F a l l s  Creek  draina5;es are currently u t i l i z e d  

by humans for a number of water-rel.ated a c t i v i t i e s :  m i n i n g ,  s p o r t  

f i-shing , cariueing,  s k i i n g ,  cabin s i t e s ,  snowmachininq, arid other rec- 

r e a t i o n a l  use. Grant L a k e  has l imi ted  access i .b i l i ty  and no sport fish 

in r e s i d n r ~ c r : . .  The pr inc ipa l  human clet lvi ty aplpcars t o  be r c l n t c d  t o  

t h e  i n i n i r i g  activity in the l-ewer hasix-r and occasional- u s e  of a  rnbix: 

in the upper b a s i n .  A mine access road connects Uppcr T r z i . 1  T,ake to 

t h c  nortii end of thi. 1,ower G r ~ ~ i t  'Lake basiri. Two canoes were preserit 

throucj1:cut our s Ludy perioc3. rled r Lhi? sac3cIlc7 dam si t t :  ,-irlrrl LIL-e c t ~ ~ ~ l r n e r Z  

to be ~i:;ed r t i n  c.?i ioci  .;Ls or hilr i ters  . ; t ~ n i i - ~ ~ t ~ r m ; i n c : n t  

sl!clwr~~;>c.t . t j  i'1c3 t - 2  , I  1 l e x i s t s  f uc?m IJppf.:r ' I ' l " , t i  l I,,iki: to I ;r,?r?t I,,zkct v j  :I t . l ~ . ~  
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and rai.nboii t rou t -  ircm tile mouth of the cret~li to the gorTe. Grant 

C ~ c c k  i s  closed t o  salmon fishing. 

F a l l s  Creek has severa l  mir:ing claims, both a c t i v e  and inactive. 

The active placer dam near the mouth has  involved rechannelization of 

F a 1 . l ~  Creek.  The miner a n t i c i p a t e s  terminat ing h i s  a c t i v i t i f s  On 

Falls Creek i n  two to three years .  Some sport f i s h i n g  occurs i n  T r a i l  

R ive r  n e a r  t h e  mouth iif Falls Creelc although the t a r g e t  species are 

?robably migratin? to water bodies i n  t h e  T r a i l  l a k e s  basin. 

In summary, the project drainages do not receive heavy human 

u t i l i z a t - i o n  compared t o  other sdbdrainages i n  the Kenai River bas in .  

The most preval .ent  water-related a c t i v i t i e s  currently are mining on 

Grant Lake ant! Falls Creel.: end sport f i s h i n g  i r z  Grar?t Creek. Future 

a c t i v i t i e s  i n  praject area waters  by ADFKG's salmon enhancement 

program w i l l  undoubt~dly  changf t h e  cha rac te r  of t h e  fishery resourcp. 

TEXiESTRIAL 

~ l t - h o u g h  not of spec tacular  q u a l i t y  i n  terms of tl:c elltire K e n a i  

Peninsil] a, the 5t:: i i~ areas ' ce~restrial. resoiirces a r c  ecologically 

s i c ~ n i f i c ~ ~ t  ;?t least froni a local p e r s p c ~ i v e .  The m o s t  p r o d ~ ~ c t i v e  , 

and hence  s i g n i . f i c a n t ,  habitats csntrr on t h e  I n l e t  Creek delta a t  the 

e a s t  end of Grant  Lake, certain scuch-f~ci! :q  sl-cqes on t he  :lorth s i d ~  

of G r a n t  Lake ,  the out l i . :~ .  a ? - ~ d  of 6 , m t  Lzkc?, u ~ p ~ 1 -  piii-ts 0 2  the Grsn i l  

arlci E'alls  cuuk-ll; dr^ai~~ages arrc3 tile b~-.nch land be tween Vacj t ~ a k e  and 

adjacent mountain sli;_nes, In aqcirt~c;ate ci:i?s? units p r r n v i d ~  seasor~al  

.Tiic!rliily aric! I ? r c ~ c t i n g  rc?r:cjcs for ur:cjul.r-l t e s  , carl-ilvores ,;~.i3 1-nclent s as 
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i n f o m ~ a t i o n  a l s o  has e d u c a t i o n a l  potential which indiuect.1.y adds t o  

t h e  s i g n i f i c a n c e  s f  t h e  a r ea ' s  e c o L o g i c a l  v a l u e ,  

The relative v a l u e  of .the study a r e a "  wildlife resources and 

thcir s p e c i f i c  h a b i t a t s  v a r i e s  by s p e c i e s  a b u r d a n c e  oar a v a i l a b i l i t y  

and t h e i r  r a n k i n g  i n  terms of soc ioeconomic  i m p o r t a n c e ,  For example,  

alt-holzqh they are  Xi t t l e  used al: present, t h e  dense w i l l o w  t h i c k e t s  af 

the I n l e t  Creek area a t  the e a s t  end of G r a n t  Lake are  va luable  f o r  

the long t e rn  ma in tenance  of moose i n  the s t u d y  area a n d ,  h e n c e ,  have 

s i g n i f i c a n c e ,  The same a r e a  also s u p p o r t s  b e a v e r  and  other fur 

a n i m a l s  but t h e s e  s p e c i e s  a re  not i n  the p u b l i c  eye t c  t h e  extent t h a t  

moose a re .  Similarly, s o u t h - f a c i n g  s l o p e s  n o r t h  of G r a n t  Lake p r o v i d e  

essa:itial s e a s o n a l  h a b i t a t  for mounta in  g o a t  and  Dali 's  sheep, and two 

bear species. These  s l o p e s  c o n t r i b u t e  m a t e r i a l l y  t o  t h e  p e r p e t u a t i o n  

of reyional goat and s h e e p  p o p u l a t i o n s .  Goa t s  of the G r a n t  Lake 

area  represent approx i rna t c ly  2 8  perocct  of the r e g i o n a l  popu- 

l a t i o n  and thereby c o n s t i t u t e  a  s i g n i f i c a n t  component o f  t h e  terres- 

trial resources,  Up t o  SO a n i m a l s  of each species utilize t h i s  u n i t  

a s  w i n t e r  r a n g e  and f o r  p a r t u r i t i o n  and the rearing of young. rpPle 

upper p ~ r t  of t h e  F a l l s  Creek dra inage  and  mounta in  s l o p e s  a round  much 

of the G r a n t  Lake basin c o n t a i ~ l  bear dennincj and feecl ing ranges; 

however, thc?i.;i. ur-lit-s are i f ~ s i y ~ l i f i c c l n t .  t o  regiorral  p o p u l a t j  c?r~s. TIIP 

berichlax:? ahovc Vagt L a k e  s e r v e s  tllc dua l  purpose of a12 inCri.idrain~tlcjce 

t ra; /el  rou t e  for tllc Illore mol~ i l e  species and winter hahi- t-at  for the 

arc;" l l i m i t c d  r~umbers oi ~ : ~ o o s c ~  

i qa te r  i i ~ l c l  ri1arsk11and systenns hcxvc l i t t l e  vc~11ucl to waterfowl with 

tl-iu s - 1 .  i?xc:t?lation :2f thrs C;rclnt: JJakc o u " i ~ ?  t, l'his sn1al.1 sha l l o w  

wcltcr L I I C U ~ ?  t ~ ! 2 p ~ a r ~  1-0 t)e ice  fri:c c1ur:inc-j m o s t  w i n t e r  and ~;.;r~ppor-ts ,i 
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sn t h e  E.;er?ai Pe;lir?su3.&, The rt^tlc1:eakii>1:zi a a ~ i n d  ~ O O S F :  

han"iinq c ~ l ~ ~  2pFeaP.s to be low hy vircue  cf low r--~umt,?rs and access  kc? 

bettter h u n t i n g  grol-wds on t h e  Kena i  Peninsula.  Bitcausi? of t h e  f e w  

moose avaiiable, hunting has been restricted in this a r e a  -to o n l y  a 

ten  day season for hulls o n l y .  The bear harvest .  i ~ ?  t h i . s  a rea  is 

extremely low, and most of the  al l inals  harvested are  probcibly taken 

i n c i c l ~ r 7 t ~ l X y  t o  omcuntain goats  and moose, 

Fu- a n i m a l s  are s i g n i f i c a n t  sines they prrcvid2 some cash i:r,co~ne 

and a r e c r e a t i o n a l  o u t l e t .  Some l i m i t e d  beaver t rappi-ng occurs i n  

t h i s  axea, but interviews with l o c a l  r e s i d e n t s  indica ted  t h a t  trapping 

i n t e n s i t y  v a r i e s  consiSerably between and  h i t h i n  years  depending t~ a 

l a r q e  extent on m a r k e t  condi t ions .  A t  l e a s t  one t r apper  i s  a c t i v e  i n  

the area. Based o n  t h e  evidence at hand, beaver  t r app ing  i s  more o f  a 

s recr r~a t iona l  pursuit t h a n  one ciesigned t o  provide a h i g h  r a t e  of 

rncirletary return. 

i l l  z uegional context ,  1 ~ i ~ c 1 l i . f  c-oriented recrec2tion occurl-ir?q 

withrra t h c  G r a n t  L a k e  p r o j e c t  aura  appears "c be i n s i g r ~ i f i e a n t ;  

however, 10c;xl residents place corisiderable r e l i a n c e  on t h e  i~m-Leciiate 

axea cis a c o n v u n i u r ~ t  p lace  t o  p a ~ t : i c i p a t e  in variotas outdoor a c t i v i -  

t i e s  ., 
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PERSONAL, COFIf.1UNZCATIONS -- 
The following i n d i v i d c a l s  have been interviewed hy AEIDC during 

this s t u d y  in order to obtain unpublished in fc : rma t i an  on the Gs'ant 
Lake  Hydroelectr ic  Pro-jcct area, Not all of these  individuals have 
been cited in the text. 
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Quinlin, S ,  Interview, December 8, 1981. Game Civ., Alaska Bept. of 
Fish and Came, Fairbanks, 

Rich i e ,  R, Telephone conversation, August, 1982. U.S, Fish and 
Wildlife Serv ice ,  Kenai, AK, 

Roseneau, D, 2 9 8 2 ,  Tele~hone conversaticJn, March 2 6 ,  1982. LGL 
Limited, Fairbanks, AK. 

Smith, D. I n t e r v i e w ,  August 16 ,  1582, Ebasco S e r v i c e s ,  Lnc,, 
Bellewue, WA, 

Spencer, D. Interviews, 1981 and 1982- Arctic Environmental 
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Spr-aker, T. Telephone canversatiorl, A p r i l  1 5 ,  1982, Alaskri Dept, of 
F i s h  and G a m e ,  Soldotna, AK, 

Sullivan, ,T. Telephone conversat- i  on, July 16, 1382. F a t h o l o g y  Div. , 
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Decci*~l- 11, L981, Cc?m,erc i~~l  Fish P i v . ,  A l  asks Wept, of F i s h  
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Se rv i ce ,  Anehr~raqc ,  Ak , 
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AND I T S  APPLICATION TO THE GRANT L X F  PROJECT 
*- --- 

W e  were required by Ebnsco Servi-ces, Inc .  to attempt to quantify 

the juvenile f i s h  papulation of Grant Creek using a capt:ure and 

removal methodo l~gy  {Zippin 1958). This removal methad o f  population 

estimation was developed f o r  estimating small mammal popula.tioils u s i n g  

kill t r aps  set over several  trapping periods. We modified the 

teehniquc for u s e  in G r a n t  Creek by establishing a net-enclosed s t u d y  

s i t e  from which  fish could be removed with an :?lectroshocker iii 

several complete passes throragl~ the site. 

The assumpcbisns t h a t  trnderkie this method are: 

1. The l2opulation must  be essei~ti a l l y  stationary, i. e . ,  the 

joint effect  o f  b i r t h  rates, death rates, i m i g r a t i o i ~ ,  an6 

emigration must be neg1.igiblc during the period of trapping. 

2 , The p r o b a b i l i t y  of capture d u r i n g  a trapping is the same f o r  

each az~imal exposed to capttlre,  

3 .  The probabi l i t l r  af c a p t u r e  remains constant from trzppinq to 

trapping, i . ~ . ,  the animals do not become t r a p  shy and trzp-. 

pisay conditions remain the same, 

According to t h e  assurn1)tions listed above, it is expected t h a t  

t:he number nf individuals captured in the f i r s t  trapl;ir~q ser ies  v ~ i l l  

exceed the number of individuals captured in t h c  second and f o l l o w i ~ l q  

t r i l ~ ~ p i n c j  s i~r ics .  Thr. .. * -  ci>mnrerlded mc. t h o d  of c s  ti ma t:i:!g popula  ti on si.zc 

from d a t a  co.Llect:cri in a rcmcsval program i t ;  the z~ultinorninal meth<>d 

outli rlcd by %i.ppin (19513) , 

'Thi-b ~or~"; i i i ( . :~- ;~ t l ia r1~ W P  f l t i : t t i ?  i r ~  If t I.m!xpC:i r - ~ i j  ?:he ~ : ~ l l i . 1  11re and ~-t :n~~~vc^lJ .  

;netflc.d i.n C;r;lrl t C;l*t2rl l i  i r ~ c ?  u c ! ~  : 



Even though the flows in lYIay were co~~1paratived.y low, we had 

extreme d i f f i s u i t p  setting and maintaining tht-7 $-.inch n?esh 

s e i n e  riets i n  the high  velacity waters  cf Gran t  Creek ,  

2 ,  The  difficulty of maintaining our nets and, thus, establish- 

ing a discrete population over a long period of xime pre- 

cluded the use of minnow traps and forced us ko use an 

electrroshoclier. We feel that electroshocking in a stream 

with very low conductivity (14 to 16 phos/cm) ma'. be an 

j.nefficient sampling technique when used folr such an 

application, 

3, Estimates of ~opulation size based on data from a retnoval 

pxogram are  not expected to be very cl~se to the actual  

population unless large proportions of the population are 

captured. ideally, the minimum number of ind iv idz la l s  

trapped ;hc?uld not be less than 200 (Zip.oin,  1358). To 

achieve this levsl of capture in Grant Creek a fairly large 

sample area was requixed. 

The methodology war attempted for a 235-foot reach in sample 

areas 1 and 2 (Exhibit 1). This reach was blocked to the passage of 

fish hy the installation of two 16-inch seine nets across the entire 

width of the stream. The downstream net persistently became fouled by 

a l q 3 e  dislodqed by the investigators' activities and was breached 

several times during the course of the effort. It is impossible to 

determi~qo if this allowed an appreci-able i n m i ~ j r a t i o n  or emigrati.on of 

f isli. 



Exhibit 1. Capture and removal confinement area, Grant Creek, 1982. 



Three passes werc made i.n the stud17 area w i t h  the electrtl-jsht7ckf?rI 

and the captured fish werc 2-emoved from the area. The results of this 

effort are as follot$s: 

King Salmon 
Silver Sa bmon 
DclJy Varden 
Rainbow T r o u t  
S c u l p i n  

NUlIBER OF FISH 

Pass 1 Pass 2 --- Pass 3 

TOTAL FISXi 45 31 31. 

---- , . -----%-"-----ISx~- - -- rt-- --sm-"&--ia-- -*-**XI- 

These da ta  do not corlforrn t o  t h e  expec ted  r e s u l t s  of removal 

technique, We believe that the majority of these f i s h ,  i n c l u d i n g  mdny 

developing a l e v i n s  of fry, were utilizing the i n t e r s t i t i a l  h a b i t a t  o f  

tho study area .  Many werc nclt cc3ptumd in the i n i t i a l  electroshock- 

ing; however, they were stimulated to emerqe from this habitat into 

the stream where they were captured on the second e l i t c t r o s h o c k i n g  

attempt. T h i s  phenomencn and the inability to maintain a discrete 

study area would render the validity of a population estirnatt3 s u s p i -  

ciaus. 

A lellgth jf requency k i s t c ~ y r z m  oC the king salmon, c:oho s~lmon, 

Dol-ly V a r i i r h r i ,  and r a  i nlmw t r o u t  tall;r?n hy ~ ~ 1 . c c t r o s h o z k e r  dur i r ic~ this 

cxcrc isc  is presented in Exhibit 2, 



Exhibit .  2. ~ e r ~ g t h / f r e q u e n c y  histogram of iclrxg salrrLon, coho salmon, Dolly  liarden, 
and rainbow trout taken by electroshocker d u r i n g  t h e  performance of 
t h e  b lock  and removal  Ar,et'b.lod~J-ogy, ?'lay 1982.  



APPENDIX C 



BOTANICAL NAMES 

PLANT SPECIES IDENTIFIED FROM THE 
GR9NT LAKE STUDY AREA 

CO~NMON NAMES 

Sphagnum sp , 
Clad~nia spp. 
Lycopodiun~ conplanaturn 
Equise-turn auvense 
Cryptograms cwispa 
Adhyri~m f i l ix-fernina 
Woodsia ilvensis 
Gymnocarpiurn dvyopter i s  

* Dicea glauca 
P- s i t c h e n s i s  
I?, mar-iana 
T s u g a  heterophyll a 
T. rnertensiana 
Calarnagwostis canaderlsis 
Trisetum spicatum 
Festucix  a l td ica  
F, rub~ca 
Eriophorum sp. 
Rhynchospora alba  
Carex rnicrochaeta 
C, rhynchophysa 
L u z u l a  walenberyii subsp, p i p e r i  
Veratvum vi.ri.de 
Alfium schoenoprasum 
Fr i t j . ILa r i a  carnsehatcensis 
Streptopus amplexifolius 
Populu;: balsamif era 
Salix hrctica 
S. stolonifera 
5, b a r c l a y i  
S. alaxcnsis 
S, p ~ ~ i c k r c ?  
S, s i . t c h c n s F s  
B e t u l d  nand 
U,, ~ ~ c i p y r ~ i f e ? ~ * < ~  
A3 n l ~ s  c:lcispa subsp. ~.:i!li!dta 

l i l - t i c ~  yx-ac i l  i 5; 
Oxyr i a  diu~yr~a 
i i . lonl i l t  :;i.k~cric;r 
fajtly,h;tr pol.jrr;c:i~;r?~lnt 
,"tiyuilcg:jja ffr lrrnssa 
A c r o t l  i " I L I ~  tie 3 13h i r l i  f S ~ 1 i t ~ r t i  

R n c m r ~ r l c :  r i ch'x r(!:;orr i r 
, - ; 1 C; vci r ,  i r i i - l ?c>l  ) i ~ f l  1 LIS 

I < -  n i c l c c ~ u n i  i 
r j l i ~ i k  1 XC:~:X;UX~, 51 r i ( ~ k - : ;  i f 1 o.t.-\!l-n 

creeping Jenny 
horsetail. 
parsley E2rn 
l a d y f e r n  

white spruce 
Sitka spruce 
black spruce 
w e s t e r n  hemlock 
mountain hemlock 
b lue  j o i n t  
spike t r i se tum 
t u f t e d  fescue 

cottongrass 
white beakrush 
finely-awned sedge 

woodrush 
false hellebore 
wild chive 
chocolate l i l y  
c laspleaf  twistedstalk 
cottonwood 
arctic wiliow 
ovalleaf willow 
baxcldy wiliow 
f e l t l e a f  willow 
diamondleaf willcw 
Sit.ka willow 
dwarf birch  
p p e r  Jr~ireh 
Si t k a  alder 
:;lirn ~et131c 
ITK-91int-2 ir~so~-x-t.? 1 
Sib~:ri~x!l n \ i  I I ~ ? ~ L ' S ~ . C  t tuct3  
yi? l l o w  1:oxl:i 1 i l y 
w ~ s :  ell-n c o t u r n b l ~ ? ~  
wnc~r~ks hood 



BOTANICAL NL%,"\IES 

Drascra angliza 
D, r s t u n d i  foiia 
Sedan roseurn 
Boykir:i; r i c h a r d s o n i i  
S a x i f r a g a  t r i c u s p i d a t a  
S, punctata subsp, p a c i f i c a  
T i a r e l l a  t r i f o l i a t a  
P a r n a s s i a  p a l u s t r i s  
R ibes  g landulosum 
k. l a x i f l o r u m  
R .  t r i s t e  
S p i r a e a  b e a u v e r d i a n a  
L;ictfiea p e c t i n a t a  
Aruncus s y l v e s t e r  
Sorbus  s i t c h e n s i s  
melt21lchier a l n i f o l i a  
Rubus p e d a t u s  
R . ciiamaemorus 
R, i d a e u s  
R. s p e c t a b i l i s  
P o t e n t i l l a  f v u t i c o s a  
Sanga,~isorba s t i p u l a t a  
Rosa a c i c u l a u i s  
Lupinus  n o o t k a t e n s i s  
Gesreniurn er ianthurn  
V i o l a  e p i p s i l a  subsp, repens 
Zpilobiurn a n g u s t i f o l i u r n  
E .  l a t i f o l i u r n  
Echsnopanax horridurn 
Fleracleum lanatum 
C o r n ~ i s  canadensis 
Monescs u n i f l n r a  
Empetrum nigrum 
Ledurn pztl1~stre stlbsp dccunlhcrls 
Menziesin ferruginca 
Phyl Lodoce a l c u t i c a  
Cassiope s t e l l e r i d ~ l d  
Andromeda p o l i f  ol i t i  

Axctost-.~ipf-ry l.os uva- -u r s i  
A .  ctlpina 
V c t c : e i r ~ . i u m  vi t is- id,xx. i  
V, eacspitosum 
V, o v a l i i o l i u r n  
V, uLiyl .n?osum 
~ ~ Z C ~ Y I ~ C C C ~ I S  r n i c r ~ ) ~ ~ ~ ~ ~ p t ? s  
P r i r b ~ t l  1 L cunei f o  l i r ,  s n b s p ,  s a x i f  rlicj.t Trs3.i.n 
'I'ric?li t i i l i ~  ~ t ~ r ~ l i ~ i t ' ~ ~  

( ; ~ ~ 2 :  i ilr1c-l 91i';t1,1(1"~1 

i,cll~;tf;<,(jr?lli~~n ?*c>t.ti li-llrn 

A l a s l k a  b c y k i n i a  
t h r e { c l b r i s t l e  saxif rage 

l a c e  flower 
nc r t l?~rn grasz  of Parnass 
skunlc currant 
trailing black c ~ r r a n t  
mer,ican red ci lurant  
A l a s l c a  spires 

goatsbeard 
S i t k a  mounta in  ash 
serviceberry 
strawberry-leaf blackbesrr  
c l o u d b e r r y  
red  raspb~rry 
salmonberry 
sh rubby  c i n q u e f o i l  
burnet 
p r i c l y  rose 
noo tka  lupine 
c r a n e s b i l l  
marsh v i o l e t  
fireweed 
riverbeauty 
devil's c l u b  
cowparsnip  
bunchber ry  
s i n g l e  d e l i g h t  
crowberry 
Labrador  t e a  
r u s t y  rncnzies ia  
A l e u t i a n  mounts in heathcs- 
Alaska moss heath 
dwarf bogrosemary 
hearber , .y  
a1 pine bearberry 
l-incjor~t?err-y 
dwarf k ~ b u c b e r r y  
ea r ly  I r l u u b c r r y  
bfig b1.ucbcrr.y 
sn la l l  cranbrc.rr.17 
p%~* i.mrose 
iltxrc~~sc5an s t,ir f L O W ~ X .  
c; l ai.tcziaz.ii~ r7(:11 i :  i clrl 

st- ax- C J < ~ I I  t* i t i l i  



BOTANICAL NAMES 

Menyanthes t r i f o l i a t a  
Po Lemoniun? pulcherr im~zrn 
rayosotis  a l p e s t r i s  subsp, asiatica 
Mimullis g u t t a t u s  
Veronica  womskjold i i  
P e d i e u l a r i s  v e r t i c u l a t a  
Galium boreale 
Sainbucus racemosa 
Vibua-:raum edule 
Linnaea  borealis 
Campamula r o t u n d i f o l i a  
AchiLlea m i l l e f o l i u m  
Artemdsia t i l e s i i  subsp, e l a t o r  
A, arctic;, 
Petasites kqperboreus 
Arnica  f r i g i d a  
'T'a-rax&curn alaskanum 
H i c r a c i u ~  t r i s t e  

buckbean 
JacobP s l a d d e r  
forge t-me-not 
monkey flower 
a l p i n e  speedwel l  
lousewor t  
n o r t h e r n  beds t r aw 
Pacific red e l d e r  
highbush c r a n b e r r y  
northern twinf lower  
t larebell  
yarrow 
mountain woodworm 
arctic sagewort 
sweet coltsfoot 

APaskari dande l ion  
hawkweed 

k 

Spzcies may o c c u r  i n  the s t u d y  area b u t  w a s  not  observed, 
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