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GEOLOGIC INVESTIGATIONS OF PROFOSED SHEEP CREEK, CARrSMP 

CREEK, AHD 7!UlWER LAKE F W E R  SITES, AIASKA 

By George Plsfker 

ABSTRACT 

Geologic canditlons at Sheep Creek, Carlson Creek, and Turner 

fake are dl.6cussed in relation to possible plans far hydroeletric 

power develqmant. The proposed sites art on the rugged mainland 

of' Southeastern Alaska along Castineau Chtr:lnel and TBku Inlet near 

Juneau. Bedrock i n  the  area cons i s t8  of a caaatal strip of narthw~Bt- 

w a r d - t m ~ d i n g  Zol'ateci metamorphic rocks w i t h  a tcap  northea.ater ly 

dips .  This belt af rocks is adjacent t,o t h e  Coast R a n ~ e  bathol i th  

on t n e  northeast, with a 2 to 3 mile wide zone of i n j e c t i o n  gnelss 

between the min batholith and t h e  metamorphic rocka. Unconsoli- 

dated glacial and post-glacial deposits of Quaternary age mantle 

the bedrock over large parts of the area. The valleys of Sheep 

and Carlson Creeks have been modified by glaciers of Pleiataccne 

age and Turner I ~ k c  occupjea a rock-basin formed by ~ L ~ c i a l  scour. 

There is an excellent site i n  meenatone bedrock at  Sheep Creek 

for either 8 concrete or a rock f i l l  dam. A c o n d u i t  from the dam 

to a pawerhouse along Castineau Channelvould be on bedrack f o r  

most of the  distance. Slate bedroc* 8uitable for a powerhouac 8ite i r  

cxpuoed near the  mouth of Sheep Creek. To the northwest along 

Gastineau Channel, bedrock is concealed by a mantle of glacial 

deposits of unknown thickness. The reservoir I s  in eesentially 

impermeable bedrock; however, s amin haulage adit of the Alaska- 

Juneau gold mine would probably have to be sealed off to prevent 

flooding of the mine workings or possible loas af water f ~ o m  the 
reservoir. 



The dam, diversion tunnel, and pawerhouse at Carlson Creek 

are all in bedrock consisttng af fresh in jec t ion  gneise. This 

rock I s  we11 s u i t e d  a8 the foundation of a concrete or rock--fill 

dam, but foundation treasment would be required t o  seal off closely 

spaced open jointe trending perpendicular t o  the proposed dam ax is .  

The diversion tunnel would stand unsupported except poesibly where 

it would intersect two zones of closely spaced jointe. The reaer- 

voil- would be in essentially impcrasabls bedrock. 

' Both the main dam and auxiliary structure at Ruller hakc 

would be on an excel-lent f o d t l o n  of gmni t l c  rock (~ranadiorite) .  

Loose Landslide debris would have t o  be removed at the dam s l t e  to 

expose fresh, saund bedrock. There is a pawerhouse site in bedrock 

dlong RuPsr Creek a t  a stresa eltvutlon of 16 feet. Foundation 

conrlitions f o r  a powerhouse at tidewater, near the mouth of' Turner 

Creek were not studied. The conduit would be on aound g m n i t i c  

rock throughout its length, and tho rcnervolr is entirely in 

relatively tiat m i t i c  bedrock. 



tba 4tologieaL Stmeyam pragrr~ tor study and rvarlu- 

study of the gplsology at t b  thw gcmr alter MihaTibd in Wrr 

=port w Irladrs during the perid fmn A q g u t  22 t o  &p.b+mber 5, 

of tha U. 8 .  Omlogia&l Ckzfflry uccrspt for tha Turner Lake reser- 

voir ei- map whi& is f r o m  the Taku River (B-6) Alaska quabmgle. 

Thr, to-- 1n the v i o i n i t y  of tha tunnel alineaent at Carlson 

Omsk was d f i e d  f m  tha Juneau {B-1) Ua&r quadrangZa. !be 



h-evloue investigatlone 

The g e o l w  of the area under consideration hue been the sub- 

j e c t  of intermittent study, both regional and local i n  nature, 

following discovery of gold in 1880 near the present arite of Juneau. 

The en t i r e  Juncau gold belt, extending frm Port Houqhton an the 

south, northwestward to the boundary of British Columbia, was mapped 

st reconnalas~nce scale by spencerd*and Wright (1906). Buddington 

and Chapin (129) extended th i s  regional study to include most of 

southeastern Alaska. Detailed surface mpping i n  the Juneau area 

has been largely res t r ic ted  to the Juncau and Vicinity 1:24,000 quad- 

rangle, which includes most of Sheep Creek basin and parts of the 

Sheep Fork and Salmon Fork of Carlson Creek (see f i g .  1). Spencer 

Fi- 1, Generalized geologic ump of the Juneau-Thku Inlet 

area, Alaska, shaving regional setting of the proposed power sites. 

and Eakih (Ekkia, 1922, unpublished) mapped thir area tat a male of 
I 

1:24,000 and subdivfded and named the formations described in thle 

report .  Subsequent detailed ruriacc mapping in the area by Twenhafel 

/(1%2), Sainebury (1.9531, and by Barker in 1954, was directed primarily 

tawam3 corrrplcti~n of unmapped portions of the Juneau and W c i n i t y  quad- 

rangle, and refincmnt of Spencer and Eakin's earlier work, In con- 

nection w i t h  hln study on the correlation of the &aozoic atmtlgraphy 

of Alaska, W r t i n  (1926) aasignea tentative ages t o  the formertions i n  
w 

Ohe Juneau area, which are follovod In t h i s  report. No previous Be- 

tai led napping i o  knam in the vicinity d' the Carlson Creek os 

Turner Lake p m r  niter. 
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phyniogrsphx.--The arca discussed in this report i a  an the 

arrinhnd In southeacrtern A l a a k a ,  at approucinrrtely 5BQ 15' H. lati- 
r 

tude and 134' 00' W. longitude in the Juneau and %ku R tvcr 

11250,000 quadrangles. The parttr aitctu arc on atrema t:mt dl-&.n 

i n t o  Taku I n l e t  and &stineau Channel. Wi th in  the mapped area the 

mountains rise abruptly from aea level t o  s nmKi~u!!II elevation of 

about 5,000 feet, vith an average local relief of 3,500 to 4,000 

feet. In the vicinity of the! power sitea small patches of perme%nent 

ice and snaw occur only in sheltered brrrins above an elevatim of 

2,000 feet. Northeast of the mapped arca permanent ice and anar 

coverO the higher paku and ridges and fram these ice cape eewral 

valley glaciers extend to low elevations along upper Taku 1nl.et 

snd the 'Faku Rivar. One of the most important factors in sculpturing 

of the present topography was the cxtensivc piedmont ice sheet which, 

during the Pleistocene epoch, filled a l l  the valleys in thiu arm 

and apilled war the topa & soae of the rldgea that lay below a 

preoent elevation ranging from 3,200 to 4,000 feet .  The Ice flowed 

souttnteatunrd throughout most of the area and extended acrosa south- 

eastern Alaska to the Paciflc Ocean (Buddington, 1 9 9 ,  p. 24 ). 



Relow the upper surface of t h e  ice uhect,  ridges and mountains 

arc amuoth and rounded al.thauqh on the higher s l o p s  tney are 

loca l ly  scarred by cirques, Vre higher peaks and rtdi;r,es which 

stood above the surface of the ice f i e l d  are serrate and pinnaclcd, 

m l n #  ta continued exposure to f r o s t  action snd headwnrd erosicn 

of cirques. The larger valleya In t h e  ares are broad, flat-floored, 

and U-ytapcd,  as B rcault of g lacia t ion whlch vldened, steepened,  

and straightened the pre-existine; river val.lay$. Gou~lng of the 

valley floors by t h a w  glaciers has proiluced the deep trough-like 

basins that n w  conta jn  lakes or forwrly contni ned lakes now 

filled with alluvium. hst ineau Channel and Taku Inlet  are fiords 

whlch probakly were forner stream valley3 4eepened bclm sen l eve l  

by glacial scouring and sutscquently invaded by the aea upon melting 

of the i ce .  Fnl lowing rei'rcat of the ~laciers and acrleral uplift 

of the  ares relative to sea level ,  many of t h e  streams cut deep, 

narrow gorges in the broad valley flac~r?l. 



Climate.--The ellwatt of the area under study i a  chamctcrized 

by rather mild tsmptmturca for tha latitude,  high precipitatian, 

and generally overccriat s k i t s .  Phe temperature and precipitati.on 

record a t  a statjcm near sea level in Suncau war perlode of 9 and 

56 years respectively are summsrizcd in table 1 (weather kreau,  

195, p. 184, 1%). ?!be arsrsge annual a n W a l l  a r t  Juneau is 107.2 

Table 1. Average monthly temperature and preclp~tation st 

Juneau, Alaerka. 

inches for a period of 37 yeam aid  239.3 inches st Annex Creak 

a1 ong Taku Inlet ( ~ a d e m l  Fa te r  Comlsei.on, 1947, p. 24 ), Tempera- 

tures drop about la ?. for each 300 feet in altitude, and the 

precipitation rises correspondingly up to an estimated altitude of 

4,000 feet. Above thia altitude, prectpltation tends to drop off 

rapidly (~edera l  Power Canrmisflion, 1*7, p, 13 and 17). Southerly 

winds of l i g h t  to noderate farce are the rule i n  the Bres ati~dled.  

A t  times duri- the vinter months, however, a atccp pressure gradient 

between the hip$ ice caps in northwestern Canadti and t h e  relatively 

varm law eastern portion of the Gulf of Alamka may result in s u e ~ l n c d  

wind velocities of 50 miles per hour, with a recorded extrene v e l o c i t y  

of 70 miles per haut a t  Juneau in February 1923 (~edcral  Pawer Cm-  

mission, 1947, p. 27). 



Table 1.--Averags monthly tcmpersture and precipitation at Juneau, 
Alaska 

Month - 
January 29.5 8.0 

Pebruarfr 29.9 5 .78 

March 34.4 6.43 

Apr i 1 40.4 5 -73 

Ma;r 

June 

August 

October a .O 13 03 

November 36 -2 

Yearly averqe 42.65 



Vegetation.--The combination of high precipitntlon and rather 

mild telppsraturee encourage6 a luxuriant graKth of vegetation b l o w  

an elevation of about 2,000 feet. Above th i s  general elevntlon un 

alpina f l o ra  prevai l s .  The forarrt is predmi~tantly w e r ; t e r n  hemlock 

and spme with amall arnounta of cedar. A wide variety of berry 

bushes, devi ls  club, and other shrubs l e  present as a dense under- 

grovth, aad a carpet of mosa 6 inchsa or more ia thicknees, generally 

covers much of the forest  floor. T a u s  s l o p s ,  alluvium, and land- 

el ides  are usually covered by thicketa of thorny bruah; pun?; a l l u v i a l  

so i l s  supprt a tangled t;rc~Kt;h of alders w i t h  some cottonwood and 

willow trees. Ul of t h i s  area i a  in the Tongass Rat:oual Forest. 



Bedrock 

Bedrock in t h e  area consists essentially of a cosstal  band of 

northwestward-trending metamorphic rooks a p p i n g  steeply to the * 
noA-theast, This band is adjacent to a n  extensive co~plax of g r a t i c  

rocks to the northeast ,  w i t h  a 2 t o  3 mile-wide a x e d  zone of 

injectiorl gneiss betweer. t he  granitic and mettunorphic rocks (fig. 1). 

The belt of metamorphic rock is part of the Wrwgell-Revillagigedo 

belt (mdangton and Chapin, 199, p .  49) wMch occurs along the 

southwest f l u &  of t h e  Coast Rtlr~ge b a t h o l i t h  throughout southeastern 

Alaska. The metamorphic rock8 in the Juneau area were 8uSdlvided by 

Spencer arid Eakin (~akin. 1922. p. 21) i n t o :  (1) Clark Peak scklist - 
unfossiliferous varieties of foliated quartz-andesine-biotite-hom- 

t 

blende schists with  minor th in  calcareoue beds; (2) Persewerence 

slate - unfossiliferous black graphitic slate, possibly 3,000 feet 

thick,  and (3)  the Gaatiaeau volcanic group - andesitic g m e ~ s t o n e  

and gree:iatcne tuff w i t h  minor mounts of linestone aqd fossiliferous 

cd.careaus slate. In t h i s  report the Coast Range ba tho l i th  is nub- 

divided into (L) a border focfes of inJection gneiss consisting 

largely of qdartz dforfte showing prominent foliation w i t h  many 

relatively t h i n  "screeris" and remnants of s c h i s t ;  and ( 2 )  maasive 

quertz d io r f t e  and granodiorite with r e l a t i ve ly  f e w  schist remnants. 
. F 

The boundaries of the inject ion gneim with  t h e  Clark Peak echiat t a  

the southwest, and the  massive more homogeneous granitic rocks to the 

northeast, are gradational over a broad zone. Away f r o m  the  shores of 

Taku In le t  the corltrtc-ts are only very appl-oxircotely located. 



Structirc.  --The prevalent d i p  of bcddlng, slaty cleavaqe, and 

foliation in the crystalline rocks is 60° to 80' W. A l l  of' the 

n e t m a r p h i c  rocks are apparent,ly conformable, but there is anme 

uncertainty as to the structure of this section and whether it i a  

rf g h t  s i d e  up or ovprturned. These considerations are not rel~evant 

to the present engineering gealogy study and w i l l  not be discussed 

in this report ,  

Strat1gr~phy.--Martin ( l c ~ 6 ,  p.  gk) s k a t e s  that "there ie no -.- 

conclusive evidence on the age of any of the rocks at Juneau, 

except for the slate in the Gsstirieau volcanic group, which has  

yielded characteristic Upper Triaeeic fossils. The other beds have 

ylelded no fossils, and there is only Indlrect  and inconcluvIve e v i -  

dence on their age." Howcver, on the basis of the scanty fossil 

evidence from slates w ' , t ! l l n  t h e  @:-rtineau volcnnic group, long range 

correlations w i t h  rocks in adJacent areas to the southeast and north- 

~ e a t ~ a n d  on the assumption that t h e  sectlon is overturned, Martin 

considers t h e  Perssrverence slate to be Triassic or older and the Clark 
i 

Peak rohiat to be Paleozoia with poaribly aome iufoldelt Triarula mckr 

(196,  p.  93). Ir(artfnqo t e n t a t i v e  age assignments for these formtf ons 

are followed in this report, but it should be borne in mind that the 

age of only part of t h e  Castlneuu volcanic group LR s~tiaf~etorily 

determined. In considering the age of the granitic rocks of aouth- 

enatern Alaska and the bordering zone of insectran gneiss, 31ilrlington 

(IhLddln@on and Chapin, 199, p .  253) concl.udea H t ~ ~ t  a l l  the  Mesozoic 

intrusive rocks may be of Lwer Cretaceous age, but the data given for 

a : i . l ac~n t  t~rrltory suggests t h a t  tt,ey m y  be in part Vpper Jurassic 
and in part Lower Cretaceaus." 



Faul.ts,--The mjor faults in the  v i c i n i t y  of Juneau are shown 

on figure 1.  The best known of these, the Silver Bow fau l t ,  has 

betn mapped on the surface arid undergrourd io t h i a  area. The Silver 

Baw fault has a general  eetsterly t rend and dip8 steeply to the north. 

The north side is displaced about 1,400 feet downward and 2,300 feet 

we3tward in the vlc ln i ty  of Juneau ( ~ d c i n ,  1922, p .  151); farther 

eaet near Carlson Creek, there is 3,500 feet of horizontal dieplace- 

ment (&insbury, 1953, p .  19). The faults  post-date the Upper 

Jurassio or h e r  C~etaceoue g r p n l t i c  rock8 and the minera l iza t ion  

in t h i s  area. Although no displncument of glo.ciated aurfaces has 

betn repamd or can be detected on the aerial photographs, it is 

poeaible that there may have been some relatively recent movement, 

The sheared zor-es along the faults are readily susceptible to frost 

p1ucl:ing. Thus, surface tracea of t h e  fault# are c u m a l y  8teep- 

aided cuts, in pnr-t f f l l c a  Ktth ta:us; t h e  fault traces generally 

stand oat pronlnently on ver t ica l  aerial photogr~phs. 



Unconsolidated deposits 

Glacial scoWng &axin& the Pleistocene e p h  m d  m y  

veatbmd and wxconaollbted material that q haw been present 

in th. &ma, AU of the unaansoJibated deposits that now m a ~ l t l a  

the cryntalllne bedrock ma glacial or post-glacial in age. They 

be W s i f i e d  in five main group BB fW&ms: (1) a mbtiwtly 

thin wner of graund mraine deposited on the l m r  slopes in the 

araa by glacier8 of' Pleistocene age; (2) ground ammine, end and 

lateral. m c d n e ,  and outwaah, deposited by pat-Pleistocene 

glaclera; (3) a l luv i a l  Abposit~ along the stratum and in the form 

of dsltss mlt out h4m lakss and fLorCLa; (4) &gosite of marim 

in the tidal 2-8; and ( 5 )  unstratlfied coarm t a l u s  and Land- 

slide bbris found at the bars of the steeper s l b p a .  

Earthquakes of mdarate i n t e n s i t y  - felt fretquo~~w t h  - 

Jun@~%u-%Wm Znlet area. The Ptmngest earthgueke recorded a t  Juneau 

vw an P8btwu-y U, 1934 v3th a mgnltud+ of 5 on t b  Outenberg-mchter 

scale. This earthquake caaumd "some cracked plaster and other sli&t 

&m&m to Wdingr" (v.3.C . ~ , 9 . ,  19k7, p. 80). The eplwnkers of 

earthquakes felt at Juneau a m  gmupd in 3 distlnct =ma, (1) along 

met aide  VP Chichagof Island; (2) in the Glacier Naticrnsrl Nonu- 

resat area, and (3) in a strip f m  Skagway to KLwe i n  Canada. garth- 

quakaa of the intensity  that have previously bean reror&d in the area 

t ha t  a m  discussed i n  " U s  report, 



rn CRflX 

Introdaction 

Sheep Creek emptier into Gastineau Channel 0.4 mite ~ o u t k e a a t  

of Thane, 4.1 mI1.n by road fmm J w a u  ia lafltude 15.5 ' N., 
and 1.ongitude 134' 19.4' W. Weep Creek heads in a ateep-walled 

amphitheater aouttlwest of Hawthorne Peak,  and in I t 8  middle couree 

flows at a low g r ~ d i ~ n t  In a U-shsped bnsin, whiah t r e n d s  in a broad 

azc from northwest to m a t  to southwest. From the a l t e  of the pro- 

posed dam to see level ,  s distance of 1 mile, the creek falls 600 

feet through a steep-sl dcd, narrow post-glacial caxyon. The drainage 

area of shoe$ Creek is 6.7 squam dLss with 4.6 rcquare dies draining 

50 the darn e5te  (~m6ail  and v i c i n i t y  special  map 8cal.e 1:24,000, 1959 

c a t i o n ) .  Small cirque glaciers and enow f i e ld s  drain into Sheep C r e e k  

at the head of the valley,  but provide only a small prcentage of t h e  

total runoff. See figure 2 fox aerlal view of part- of Skeep Creek vall.ey, 

Figure  2, ~ c r S d  view of part of' Sheep Creek val.ley. 

According t a  the Federal Power Comulisaion (1947, p .  72), complete 

regulation of Bhaep Creek vould require buildlng a ~ S Q I  to the 800-foot 

leT,-eL with a man maervoir surface elevation of 740 feet.  The dam 

would have to be 1% feet high and would have a areat l e n q t h  of less 

than TOi,  feet .  The pwerhouse could be located at t i  d e w t c r  between 

the creelr mou-th and Thane, ApprO~im~tely 735 feet of hydroatatia 

head could be devcloixd by conducting water from the  reservoir to the 

powerhouse by mema of a ccmblnation conduit and pcnstock t o t a l i n g  

approximately 4,000 Pest in length, . 





Much of t h e  Shrep Creek E?a~in is patented mineral land, m i l l  

s i tes ,  aria valid mining c l ~ i m s ,  none of which were being worked 

as of 1956. There is an existing power development on t h i s  creek 

which consists of cr low log cr ib  diversion dam immediataly above 

the rlroposed dam si te  ( p l .  1). A 2,1+86-foot long tlmber flume and 

a 2,687-foot penstock conduct the water t o  a powerhouse located 

400 feet from t h e  creek mouth at tidewater. AB of 1956 no power 

was being generated at this site because of break8 in the fl.umc. 

Approximtely 7,100 feet  of the Annex Creek to Juneau transmission 

l i n e  is w i t h i n  the reservoir area and would have to be re-routed 

if Sheep Creek is developed. The relative values of mineral reeaurces 

and power m u s t  be assessed before development of Sheep Creek is 

undertaken. 

A good trail leads from the road at Thane to the dam site, and 

from the dam site along the Annex C r e a k  to Juneau transmission l ine 

I 
into the upper Sheep Creek valley, The*lucat ion ,  t o p o ~ r a p h y ,  and 

I 

geology of the Sheep Creek power site is s h m  on p' la te  1. 



An pointed out in the  praviou.~ seation the maximum reservoir 

surface e l e v a t i o n  is asaimed to be 800 f e a t ,  A t  this elevation the 

rPstmoir would extend tii;t;trc;lm f rum the for a distance of a b m t  

.I -3/4 ~ i l e e .  The resemoir would occupy a brad, u-shfiped basin whose 

proiilet ie due to widening and er teepnfr~g by a valley glacier during 

the Pleiatoceae epoch (fig. 2) .  The reservoir area i a  uoderlain by 

the Gnstineau volcanic grolp ,  n bedded sequence of slightly mcta- 

mc~rphosed maesj ve f i ne-grained greenstone, thin-bedded fine-grained 

greenstone tuff, and b lack  &;raphitic slate. Upstream f r o m  the reservoir 

area t h e  Si~eep Creek v d l e y  is underlain by Perserv~rence slate,  which 

is a ~ p n r e n t ~ y  confonaahle with the G~isti!IctIu v o l c w i c  graup.  The Leda 

str ike  norttimrt and dip 60~-.fi' NE. The bedrock areas generally sup- 

post a scattered gronh of hemlock and spruce. 

A t h i n ,  di  scontix~~nous veneer of' td illR marit.les t h e  lowor slope8 

of area5 show11 as bedrock on plate 1. The ta lus  consistr of poorly 

sorted coarse angular debr i s  derjved fma! t he  steep valley walla, 

Thcaa deposits were not delineated oti the map of t h e  the rcsetrvoir 

area. h l l . u v l t ~ m  uJ t k i  subordinate amount6 of toluc foms t h e  valley 

floor with in  the resenroir area. Along Slicep Cmek  the al1uvi.m I s  

moderately vell sorted clean slrbangular to rounded sand, granules, 

pebbles ,  cobbles ,  and bolrl.ders, There i a  a gradual decrease i.n aver- 

age gral ti s i z e  f r o m  the upatream end of t h e  v a l l e y  toward the dam s i te . 
Along the base of the a t r~e?  valley wnLLs small t a . l . 1 ~  conas and srreets 
cons l s t i n~ j  .:of wcirlg sorted coarse angcrl~lr mster1e.l grade i : ~ t o ,  and 
Pire mapped w l t h .  t n c  allu~ial d t p s l  ts . n e  t n i  rr.ness of U ~ C V D E O ~  idated 
drpusf 4es is 71ot known. spjlrse ~ r o u t h  of cottot?vucd, w f l l n w ,  and he=- 
ZOCK trees i a  found on the aJluvim, and the t a l u s  is i n  general  covered 
w l t h  a dcase grnwth of d e v i l s  club, alders, and berry bushos. 



Bedrock,--The Sheep Crctk daa site is a narrow etcep-walled 

notch at the outlet of the broad Sheep Creek b s i n  (p l .  1). Bedrock 

at the dam site Is predmimntly t h i n -  to thick-bedded slabby g i e n -  

8tma tuff v l th  mlnw aawuntq of fisrile black graphitic a l a t e .  

A l l  epadationn between the tuff and slate are found. The qeenatone 

tuff i r  a sbdrrately herd, tough rock that brr8ka into e i c k ,  

irrrsgular rlaba and small blocks. The slut@ cleaves readily into 

f la t  oUbs  qsnsrally lees than 2 incher thick, with a at lky  ahsen 

an the fresh aurface~, 

In thin section the grt=enatonc I s  seen to e m e l s t  essentially 

of green chlorite flrkeo up t o  0.2 aa long, and idioblastic priema 

of yellow cpidotc up to 0.08 mm long in a colorlcss pp-oundmaas, 

probably Zargelf lalbitc. Binor cozlt l t l twots are sharply cyrtall lrsd 

octrshedni of nrrgnetite 0.1 to 0.4 mar in diameter, granular clust,ers 

of ephene, and imgular patchem of idioblastic calclte. Phrnocryrts 

and q g d u l e a  in the original  rock are dram out i n t o  eloneprttd 

atreaka owing to ahasring. The slaty rotlka art composed of grains 

sanerally lase thanO.04 aaa in diameter, which consist of finely 

divided white mica f lakca ,  xtnoblsstic quartz and a lb i t e ,  durty 

opque grrphita, nmdpriimn of pale yellow epldote w i t h  acoessory 

magnetite octahedra and aphtne . 
Bedding and foliation of the rock at the dam site strikes 

11. 40° t o  7y0 W .  md d i p s  60' to 75' IFE. There is a strong a c t  of 
0 

Joints s p c c d  fromob l n c h y  t o  5 feet apart, which trends It. 55 to 
75O E. and dips  60 t o  85 Poorly $eveloped Jaints include a 
nearly horizantsll set, and one having the rase strike ac  the mJor s e t ,  
with a near-vertical d i p .  



Vncaauolldattd dqmitr,--At the dam site the lower slopes are 

mantled with loose talus debris probably less than 25 feet thick, 

Thlr mtcrial consists af poorly eorted lmae angular slabs and hlocka 

of greenatom tuff and slate, generally less than 4 feet across. The 

talua i a  overfg-uwn with o tangled mawth of alders, ?evi l s  club, ~ n d  

ealmonbcrry bushes, 

Alluvl~l deposits consisting of mderately w e l l  sorted aubrounded 

t o  rounded rand, granules, pebbles, and cobbles,have filled in the m a  

* 
" 4 behind the existing IEivev.olon dam above the proposed d m  aite. T1.1e aZ- 

luvilm supports a rWrsc growth of hemlock, c a t t o m o d ,  and willow treta. 

Fawerbouse s ite 

me powerhouse aite would be at tidewater between Thane and 

the mouth of Sheep Creek. Black g r a p h i t i c  slate bedrock i s  exposed 

at the creek mouth and along the road for a distance of about 

650 feet to the west of the creek m t h ,  West. of t he  area of alate 

outcrop bedrock is concealed by s veneer of mixed unconsolidated 

glacial deposits and rockslide debris of unficmn th ickness ,  The 

glacial dcpoafts arc not exposed in place i n  th3s area. East af the 

mouth of Sheep C r e e k  probably similar natsri~l is well exposed in a 

road cut, and con~ists of poorly sorted a n a a r  to aubrnundcd sand, 

grcmulaa, pebbles, cobbles, and ~cattered boulders i n  a clayey si lt  

aatrix. The bedrock and unconsolidated depostts in this area are 

heavily timbered, minly w i t h  hemloCk. 



The diversion alineraant would ciEpend upon thk location of 

the powerhouse. p by alincment in this area, however, would bs 

on the a m  type of bedrock exld structure as that described at 

the dam site. Locally; bedrock rimy be llsatled by a thin discon- 

tinuous cover of talua w glacial mtsrial. 

 conclusion^ and recomendationa 

Reservoir site,--Several. smll mine workings and one large 

drift l i e  within the proposed restrvclr site, Hone of the smaller 

workings would be sources of leakage froa the ntservofr, 'Phu Sheep 

Creek adit, however, baa I t s  portal a t  8n elmvation of about 

120 feet at the Portal Carap t p l .  I), and extends northvard about 

10,000 feet f o  the workings af the .Perrevemnee ore bociyw in the 

Alsaka-Juneau gold mine, Thin adit would have t o  be neeled off 
v .  

in order t o  pretrant flooding of tha mlne workings, and poas.lble loao 

o f  water from the re~srvolr. The remaitlder of the reservoir i n  in 

bedrwk or bodrock mantled vith unconsolldnted deposits which would 



DCIlll 6ite.--lkdrb~k in the dam site Is vell sutted as a foun- 

datlon for  either a concrete or rock-f i l l  d m .  The mrrm valley 

at this c i t e  would be ideal for a concrete 8rch s t r u ? t u r e ,  Hwever, 

the loose talus, probably l eaa  than 20 feet thick, would have to be 

removed from the abutmp~ts to expose fresh, sound bedrock. Bedrock 

is exposed at creek l e v e l  on either side of the  creek, and it is 

unlikely that strip~ing in the c r ~ e k  bed would involve more than 

removal of a Yew feet of loose materisl. The joints and bedding 

planes are relnt.tvely tight ao that seepage and foundation treat- 

ment would be at a minimum. Trip abutments are vell suited for 

driving tunnels for either diversion or outlet stntetums. TU'mels 

through these abutments waul4 intersect the s t eep ly  dip pin^ beds 

approxintattly at right anglea, which is the mat favorable ~ l i n t m c n t  

for tllnneling. L in ing  or support, would not be necessary except 

posrlbly at the por-ls. 

Constructicn materia1e.d-It may be possible to obtain suitsble 

natural concrete aggregate from the a l l u v i a l  deposits along Sheep 

Creek. The alluvium should be sampled by dug pits o r ~ ~ g a r  holes 

to netermine the quality and volume of potential aqgrewte available. 

Crushed agertgate and dimtnsion stone could be obtained from the 

mssivc fine-grained greenstone that craps out an both aidea of 

Sheep Creek vnlley upstreem from the darn site.  Although sonu? c h y  

for the impervious core of a rock-fil l  dam m y  be obtained from 

the glacial dcpositm along Gaetineau Charnel it is unlikely that  

large sources of s u i t a b l e  mterial could be found in these deposits. 



PgWerho~tJ~ and conduit eltea.--The shortest alincnent for 

conducting water from the bra t o  a powerhause at tidewater in 

the v i c in i ty  of T h n e  would be along section A-A' (p l .  1). Along 

l i n e  A-A' the conduit and pexlstock would be on aound bedrock most 

of the m y  w i t h  a local cover of talus or glacial depoaita that  

hao an estlarated average tbicknsrs of 10 feet. A powerhause r i t e  

in the vicinity of Thane would be underlain by glac ia l  dtpoeita 

of u n k n m  thickness, Beforc a parerhome in located in this area 

the thickness of the unconsolidated mterial should be arcartalnsd 

by aithcr drilling or geophynical e x p l m t i o n  t o  determine if the 

e t ruc tu re  could be foundcd on bedrock. 

Slnte bedrock expoeud a t  the mouth of Sheep Creek and along 

the raad for a dirtance of 650 feet weat of the creek mouth would 

be an excellent foundation materlal f o r  a pmerhouae. Locntion of 

a pawerhouse in this area would requlrc an Increase of about 2QO feet 

in the length of the p n s t o c k .  This m y  be offset by a somewhat 

lower slope alorig the penstock alinement which would m i n i m i l e  the 

possibility of disruption by landslides and snovslidca. The con- 

d u i t  and penstack would cross eesentially the s- type of material 

as that along l ine  A-A'. 



Introduction 

Carlson Creek discharges Into Sunny Cove on the weat shore 

of Taku Inlet st latitude 58O 18.4 N . , md longitude 134' 08.5 ' W., 
a Uatance  of 23 milon by sea from Juneau (fig. 1). Cwlson Creek 

i a  formed at the confluence of its tributaries, the Salmon Fork 

and Gold Fork, on the west flank of OldrP Mountain. From tNs point 

the c reek  flows with a steep gradlent to it8 junction with the Sheep 

Fork which head8 between Sheep Mountain snd Hawthorne Peak. Carlnon 

Creek then flows eastward at a low gradZent acroas a flat-floored 

basin for slightly over 1 mile befast plunging through a narrow, 

northeaatw~lrd-trending canyon half a mile long. Af'Ler emerging 

imm the canyon the creek t u r n s  shaxply southeaetward, and ilma 

on a a l i @ ~ t l y  meandering course for 1-3/d miles to its mouth at 

Sunny Cove. The drdnrpge area of Carlmn Creek is & .? rqaa- miles, 

of whlch 23.3 muam miles drdna tO the proposed dam rrlte. !l!lie 

mmek i8 clear u i t h  only a small proportion o f  melt water derived 

fmm isolated ice and anow patehe8 in the drainage basin, See figure 

3 for aerial. view of part of Crarlson Creek val ley .  

Figure 3. Aerial view of part of Carlson Creek valAey. 





A good t r a i l  leads from Sunny Cove to the Alask~-Gastl neau 

Gold Wnlng Co. cabin, a distance of about 1-1/? miles. Above 

the cabin the trail continues up Carlson Creek and t h e  Sheep Fork 

along the transmission l i n e  from Annex Creek %a Juneau, but i n  

this area it is largely p a w n  over with brush.  A l i t t l e  more than 

2 miles of the transmlaslon line wau1.d have to be relocated if ..- 
i' 

the  Carlson Creek proJect i$ developed. 

Runoff from Carlson Creek would be regulated completely by 

means of a 230-foot high dm a t  t h e  upstream and of the dam a i t e  

area s h a m  on p la te  2 ( ~ ~ d e r a l  Fwer Commission, 197, p .  71). The 

dam would have a crest length of about 900 feet. A powerhouse could 

be located n J o n ~  t h e  southvcst bank of C~rlson Creek half a mile 

from the mouth, with s m i l l  loas of head. A t unne l  about 5,000 feet 

long,  or a combination tunnel 3,300 feet long and conduit the remainder 

of the distance would be required to conduct vater to the penstock. 

Them arc no applicationo f i l e d  rith the Federal Paver Commiesion 

for development of Carlson Creek. "Application priority no. 6 was 

filed by the Alaska-Oastineau Mining Co., October 10,1914, The 

development of Carlson Creek was no t  carried out anrX the permit 

expired" (~cderal  Power Commission, 1.97, p.  71 ). The permittee 

obtained a etrcam flow record,  and made surveys for development of 

a high d a m  a t  a aite elevation of 315 feet, one-third of a mile 

upstream from the one considered in th ia  report. A dam at the former 

site would permit rlevelapment of sliuht1.y higher hydrostat ic head, but 

would also require a considerably larger dam and a longer diversion 

t unne l  . . 



The location, topography, and geolo,-;y rrt the Carlson Week 

pmer site is shown on plate 2. 

Reservoir a i t e  

Development of water pmcr from CnrZnan C r ~ e k  would rrquire 

a storage reservoir w i t h  a mmirnm estimated elevation of about 

500 feet.  The reservoir would cover a portion of the Carlsun Creek 

and Sheep Fork valleys ( f ig .  3 ) . 
As s h m  an pl.att 2 the reservoir site Is unll.crlnin ~reiiom- 

inantly by in jec t ion  gneiss consisting l a r ~ e l y  of foliated quartz 

diorite w i t h  minor amounts of sch i s t  (gn 1. Along the Sheep Fork 

the ratio of s c h i s t  to gneiss increases to approximat~ly eqr~rrl 

amounts of each (sg;. In t h i s  srea t h i n  beds of marble interaeddctl 

with qimrtr -nndcs!ne-b.iot.1 be s c h i s t  and qwrCz.-andeslne-bioti t e -  

hornblende a c h i e t  are found, Bath the schist and gneiss are cut by 

1 t&t-colored dikes of apli  tee and pegmati tt. Fr~lrgock ~uppor t r j  a 

growth of hemlock, spruce and cedlur. 

Overlyi ng the bedrock arc u n c o ~ ~ o l  l ( inted depavi ts of tsJ.us 

con8 i sting of unsorted to poorly sorted angul sr boul0ers and cobbles 

w i t h  interstitla1 sand ~ n d  gravel. The largest deposits are delin- 

eated on plate 2 althoueh most o? the areas shown aa b e d r o c k  on 

the map are also cnnccaled by a thin discontinuous veneer of talus. 

The talus sl.opes are penenil ly  covered with a d e m e  ~rcnrth  of h r u s n .  

!!"he flat-floored basin upstream from ?.he r l am s i t e  (fig. 3 ) Is i2ter- 

prete3 to be a forner glncis l  lake which was f l l . led w i t h  alluvium. 

The alluvium supports a tangled growth of u'lriers. 



Tlam s i t e  

Bedrock,--The dam site area is underlain by fairly m9asive quartz 

dioritc indcction gneiss, This rack is mdium grainad, mattled black 

and white, foliated quartz diorite, with widely spaced partings and 

incl .usionu of gray to black s c h i s t .  The s c h i ~ t  nscreens" are Eencr- 

a l l y  less than 6 inchca in thickmaa and are planes of weakness along 

which the rock cleaves rcadjly. In t h i n  section t h e  more massive rmk 
9 

i s  seen t o  ranue from 0.5 to 3 mm in v a i n  ~ i z e  and to avtraFe fibout 

30 percent nhrds of b r m  biotite and ragged Lathn DL irarnblen8e, 

45 to 50 percerlt subhedral. anrleainc, 15 to 20 pcrcent, arhcdral quartz, 

and minor  amount8 of aeccasory apatite, sphene, zircon, and eal c i  tc. 

The biotite is locally al.tcred to chlor i te ,  phq loc l e r s e  1s partly 

sericitized, and slender r d s  of ep.fdote art found intergrown with 

the hornblende, Protoclastic texture in sow u~ctions is indicated 

by b e n t  biat l tc ,  ~ m n u l e t t d  and drawn out  plaxloclase, and bent ~lapio- 

clase twin lamllae. The schist remnanta in the inJect ian gneiss average 

1 mm or less in grain size, and arc coq,oscd of essentin:lly the same 

mlnerala as dtacribed above, with a higher p c r c e n t a ~ t  of well-oriented 

biotite m d  ccrrcspcmL2inq.l.y less hornblende. A band of t h i n l y  b t t l d ~ ~ l  

achist ( cps )  cFosees t h e  l m r  end of t h e  &am site anit prnbakly extends 

southeastward along C~irlson Cr-eak to Surlny Cove as shrrwri on plate 2. 

!Phe schis t  in this band is dark colored, f i n e  to medium m s i n ~ d ,  &nd 
connlstu essentially or  quartz-andcsina-hlot!te and qwrtr-andesine- 
Liot i t c - h a r n i  lcnde. Some of t.bcac srh i t i  ts c o r ~ t a l n  cons ldemble amounts 
of muscovite, aod in o the r s  diop~idc i s  abundant.  Wnor arlcesqory 
minerals arp mameti ts , pyr: te or pyrrhnti te ,  apati t,a, ar~d sphrne.  
Both t h e  schist and i rJect!on qnciss arc c u t  by d i k e s  of I Ight-r:alared 
patassim-rich 2rmS t c - ; ~ c m t i + * e  and apl ! t c .  The trclrock s u p p o r t s  a 
growth  crf' beuilnc k f ntersprned w i t h  5parse mou:its of cedar. 



Foliation of the rock in the darn site area trends u i f o r m l y  

H. 25' to 50' U. and d:pe 65' to 80' HE. The racks are cut by a 

major set of Jointa a p ~ c e d  6 inches t.a 4 feet apart whlch trend 

0 11. 60 to 85O E. and dl p 65' to 8 5 O  .7F1. The course of Carl son Creek 

st the d m  site follms the atrlke of this prominently Jointed zone 

(fig. 3) .  Tke combination of northwestmrd-trcndinp fo.l.latian, 

northea3tmrd-txcendin& mJor joints, and 8 relatively minor s e t  of 

f lat- ly ing joints, a l l  tend to c u t  these rocks I n t o  rcrt any la r  

rocks uhi~h are elonented p r a l l e l  to t h ~  foliation. 

art. m n t l c d  with loose talus deriv~d. from in.)ection ~neiss. Tnis 

araterial consists of poorly sorted or unsorted arlpplar cot:tlrs and 

boulders, some of vhjch arp as nuch as 25 feet across. The t a l u s  

debris is mantled w i t h  a tangled grovth of devils club a n d  berry 

bushes . 

Powcrhouae aite 

A ~ovt?rhouue could be located In bedrock on the sauth bank of 

Cnrlson C r e e k  ahout 3,200 feet  upstream from the mouth, at a st ream 

elemt lon  of 20 feet. B l o u  this point a very am11 increase in 

head ctruld be obtalr~cd nt the expenses of markedly Stlcrcaring 

the overall  tunnel or conduit length. The parerhoua~ s l  t t a  w y 1 l l  be i n  

in,ject,ion gneiss bedrock similar to t h t  :lescr tbed f'ur the lorn f ~ > u n d a t l o n ,  

A t  t h i s  site t!i steep gully 17 ru t  'xlonF; a Z O ~ P  of clclsely :;;ocP~ nor!.h- 

ess:war?-trend in^ , joints  3 irnilar to t h n s e  wtliclr r n n t r o l  t h e  coux-*;t of 

Cerlvon Creek at the dam s i t e .  
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Tunnel rot~te 

\ 
An approxim~te t : ~ n a a l  r t l  i nement f o r  d! ver-t i  nr uittcr f r o m  t i l e  

mmwoir to the p o ~ e r h ( ~ u s c  i s shc>wr: an p l e t e  2 .  I"!w e n f i r t  t , ) ~  nrld 

alio-o* for  thJ 8 di vel-a i r ~ n  would depend upan t i l t ?  F i,i i li4a;rbi D ~rf ' r tce 

elevation of' the maervo! 1.. E...ssucj :IF this to be 6 7 7  f t ~  ; , : : ~ t t  turtrlb: l 

would be acmut 4,250 feet 11711g w I  t h  a ~perrat+3crr--~bct:c or \it*Low : rc>ll ."ri--  

 bout 21"5r) feet lone . T!ru twine l  wcs:r Zd be: i t i  f w8:1 , r.~:;rr i ve  I :r .jert.lrl!. 
'J 

.:I 

:&eiM qtmilar to t he  fcund; t t ion  roc^ ht, 1,t) drw sAtdtl i.,.ti ;wwt3r:)c? I::(* 
* **  *IXOC 

* '*I-. *. 

site, . , h e  *k i d  F o l l E t e d  ulmost parealel  tr, t,!;.;: 1. 1rixtt . l  l i i l  l!;t.~er*r . J 

2 .  

m d  i a  c ~ t  by t he  sa,lcr- n e t  of r~orth@ristuard-+ 1ra1:ti l::,- c \ < k !  TA~. ,S  

wlth blgh-an&.@ soutneastsrty dS rs :ZB C u ~ n d  at the :- . r.e ( i'l -. - i , 
*. 

Two zone$ of a lorsai y spoi:ed . j n i n t ~  I. ndi ca tua  by dls \, i .ic: I ' .lpii?. 

depreaslan wc~uld be c r o s s ~ ~ d  b y  u tun:lt;! u l t i ~  arl P ! l .,i,lrttH t :,s H:.IIW:I 

ou plate 2 (wctlon A-A ' ! . 

. - &ncl ~ r j  l (.>rtc aild ~ . t ? z s l i ~ ~ e t i d t t i  C I ~ S  

Reservoir si t~ . - -Tc\e f loo:- and wrJ 1 :; of the  ret>t+rvr.l :- w o v l  $i rltb 

CDBWII& of k.~adrock ac .,etiri;cn ~ t i i r t l e d  w: t r .  d:lcO1.:;r 0 1  i drt t  a,.? LMJG it:! , 

&tion for e l  tncr A carlr:t.r?te 0 2 -  :-c~c,.-f.I 1 ! d m  P,E K;,~J.*:: ! :i 3'1 f'et%? 

$ec t$on R-B ' (pl  . 2) i s i . I  ?ne vl- : 2 i t y  ot' ofit: o t' t Y I Y I I - ~ ~  f b i l - , r t )  :.:,I ! 

allriemnks. At th3 s a i  t;! t h e  lot sr t L. r .I:; do!>.r? n , prcx: , i , t  i j l en?: k:i:.:-, 

3.5 feet .in m a x i m u m  tf!ir: .<n-*as,  would i~:.vr to W P I O V L * ~  : ,, 8 d  - : ~ R P  f':'r.~:, , 

' tiourld7 inject.ion ,::~eiac !>edr(t~k . Ol i?  I I  t v l l  ~i irlat I > * '  vr.; i f [ . I L ~  1 ~ - 1 ( ?  

or&--AC soil W ~ C !  h t . ~  to h-? str:pp.rd ;'!-: rr tii .1 hi:<! !- : . 2[::t$ f'<,-,i*:~j~,t 

rock lrrpll #ufFi'c?je:rtly high  compr.essivc4 t , , l ( !  G ~ A + - w ~  si i-' 1 , B t p p ~ r t  
ttle cor&-mp3,eted Lwd, 

t11.1 
B - 6 1 .  . .  - - - - . -- rl 



lei .Awever, t h e  m.jaf'jni ntr: whi :?h trend yxxrnll~l. to the creek 

neb under the  pr0p~FIed 33m. I l : r a e  ,lolnC*; arrt : - l n s e l y  ! rp l s~~?d ,  ~ n t l  

art upen near the surface w l n g  to vstcr seepage and f r o - t  nr-tion 

along them. 'Phay would nnw to bc +:e~xle:l wl th  n atqcw? r*>:rraln along 

the propnnad Qam altnemx~t . 'PIP i[kptti to which ~ c r 1 : t  lr~g would be re- 

quired c @ U R  be dctenaincct by preu:sura t ~ a w  Prom 41-1 1 ?  k o l c ~  nloqi: 

tbd a x i s  aP t+ baar. 

C s n ~ t r u c t i . ~ ~  mt,erilrl::.--L9~:i~failtr>q CT~~:)!IF~ ~ ~ : ~ ; r r ' ; < r i t c .  :IT l imn-  

sldn stone c&1d & prd.~:.ea: f rm t ne i n , ? ~ c t i  un $ye  i:? : ' ?, +,hr ~l,ir, ih I t? 

amah l @ t ~ r ~ l  8gEr;rerra:e my t e  ~ v 9 i  l ~ t l l e  from thc 9 1  i .I*: In ;\I nng 
+ v 

Carlson Creek upstream f ~ c ~ n  :I.P 3.tm 7 :  t t b .  I% L,; a l ?  i v .  i f ?  : i j  fv<, tfie 

creak c9n.s Zsts of stlt-roun(ltv t :.i I-, ~\)rt.iv,? ;an? , t . r ~ r r t ~ l  i. , : * ) -  ' ? I "  i , 1 

~&hle$~!w$th rn!nor nmu!:r.t.. ,,f i 7;t.c.r 4 '  i t irr! ::il t . 4wty ! ' ~ a . m  t : , ~  ~ : r t a t a h  

the floor3 @Lair1  i:: mr.?.lt--l r)y n n::rf:a: ial I ~ y r r  ,I? a',*~+i?u\l:.t  

c ~ ' m e a  grrrdurtlly upst rcnp ax! i t. wt:, ttct pa:;,, ; ? . l t z  t 1 ,  ; r ~ r :  t :  *t.* it wrl 1 - 
&e$ aq@-e@a%r by : l * ~ i i n , r  of' m t c r r \ ~ l  f r 3 n  1 , l t ~  f r :  : t a l a ' r 4 * , ~ d  -01r:t:i 

slag tt;& c r e ~ k ,  kt.i;;hill - be:. :' ; - ,~r<::*t j  t , * m  v * :?: t i j  :*  1 %  * ?  -<;+~t)v*: :,+:*? 

s i l t .  Borrow pits  wvould l rkv? t o  6- :;:inllcrw ~ , > Y ~ I ~ L I ~ F *  *,:' ? r , f +  n l ~ i !  v t i t r x r  

table in t h e  flood ~ . l . : r  n F L ? - ~ . ~ .  Tr. :: :. i :. . ;~!)ouJ l I : ;?+ rl:: *i ,?rl x 

w i t h i n  the alluvi~l l ~ p o : ; ~  1;, :,c, licterrainc w h r r t i ~ P r  *;L! r * r t  1" rr&:kr;--+ise i ; 

amllat,lr: i n  the requ!rel 7 1 i " ~ " ?  it)'. Thc tlri.l y f i r l ~ - t ' r : i l i l c  3 nri'.t!rial avnl l - 
able for en Irnyervio~ks (:or$. wr:rtL .f : P t.nr ,:lat- l s i l  r S w k  :" l <\'it Iprrc>crl 5c.i :I, 

the tidal ZCJIIP at %;nr;y a?r,~*,, '?r,r% ~~ri : f~r lr~i l  3:kfirt~ter i ;?. ::-.; *,hj ; np,tcr;al 



*$W;;P y - 4 . -  , ,- 
<>*%,,'< ,"+ 
2 > ,{ *<: + : 

t ' . i?:y" ,  . . 
" " ? >  * 

.", m r h ~ u a e  site,--The fresh inJection ppeiss would be an cxcel- 

" lent foundation material for the proposed powerhorlae at the s i te  
; 5 ,  
. , 

s h m  tk'l ,pI@te 2 ,  or along the south side  of' Carlson Creek and Sunny 

Cow t o  >he eaa% Uf thie site. 

: , rn~b ,~ -Exccpt  for the two Jo in t  Bones which cross the 

tunnel alinenaerk (pl  , 2), hedrock is freltl, sound, and t : i ~ h t .  GLdlkeb 

have been eradm3 dong these zones of closely s p o c d  joints, and they 

couLd bar me source of considerable ground a t e r  SQEpage during t w n e l -  

in&..- -vatlam on o .similar Jointed z ~ l e  exposed at the lower end 

of the  BWpl #it$ +r&, tndicstes that  the ,lointi w e  probably 6 inches 

to 4 feet. apaq. A&' f9-om the portal a the" rwk can be expected to 

ltapd U D ~ ~ O ~ & ~  for an i d c f  l n j  ts period, althargh o m @  support m y  

b,r%rqutwd in the closely jointed zones. 

- A BS$mond, drf 11 program should be underbaksn prior to selection 
3 >  * d  

I 

af"%h@- 4iml tunnel alinement in ortler to deternine the rurt~zre of t h e  

. jo$ntod-%&es bt  depth and i n f l o w  of ground v a k e ~  to be expected during 
mmP 

,hllig.. 
& - . "  * 
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W :  e u t h t  of Turner I A a  I s  at letitwb 58' 1.3.3' N. and long- 

itude ljf 56.1' W. The lake has an appfnxi&te area of :?,Y3\) wres 

(&den& Power &misoion, 1947, p. 69). and on ~ugust 14, 1.952 ~t 

had" @ '&trfHaw e lmt ion  of 73.2  feet, Turner W e  di schar~es i n t o  

w e >  ci&au,: u~kioh. flms half a mile n o r ~ ; w ~ t w d  t o  i t s  mouth on 

#3m u w t  shorn of Taku I n l e t ,  22 miles hy eaa 9mrn Juneau (t'i,: , I ) . 

The, 12-k drop thrau~h a seriee of rapide .to elevation of 3.6 .l 

feat s$*in 5&:1#$tt of the lake outler, and t'h there i t  flows an 
, " 

a. gent$k'$md~cnt to sea level  . The wl dttr of the  luJce rangee from 

on@*foWh a f s B  mile Just above the o u t l e t  to q w i m t m  c ~ f  three-four 

crk a a&Lq nee? the cen,tcr. p r t i o n ,  and is 34 rntlas in lrt~qth. The gen- 

' e r a  'tpn9- , . 18 easterly wi%h ti 2-mi; e 1 cnk; soutirward- t rending crm at 

,the cast @ad of the ink.@, &ad a w?l sciuthwarditrendii~& embayment 

near t& WQdke part r ~ f  t h e  lake. 

G&kcler-f& strems d r a i n  into the i & e  at the hctd of the ~ o u t b *  
tL 

mr#-tmnaing ~ l " r p ~ ,  and o:~e large strela d r a i n s  into tile etlst end of 

the lake. Several fmaller clear wetter aud gl.acitil streams empty into 

thtJ lake at vryflous points along jtrr 

is opprs3xisoakLy 52.9 square miles. 

l e n g t n ,  The ratnl drat nage area 



A well-maintained 1 u : t : ~ t  scrki.rc t m l l  s l i ~ h t l y  over h a l f  Tr 

mile long leads from tidewater a t  the mouth of 'filrn~r Creek tr; Turner 

L a k e .  Them is a forest  serv1,:c cobir. hn:J ?lwicl?ou:te on t he  po in t  

s o u t h  of the lake outlet ,  and a shelter cabir; is lwst,rsd nrnr the  

mouth of t h e  creek thri?. drains !?+o the ~ n l i t  err'! of Lht: l a k r  . %'3 f f;!+- 

:Ire 4 for aer ia l  virw of 'L:>v.rr p:,a 01' Turner !.ake. 

- 
F i g u r e  4 .  Aerial v i ~ w  nt' lar~r- ~ n . 1  r)?' Tuswr  Txfi~~. 

Compl~te rcgulf i~ion or' tile rurrofP f'rsrn 'hrner L h k e  rnlrl i :,t? 

obuiined hy r a i a i n q  the l a k ~  level t o  sn a l ~ v ~ ~ i u n  or 126 f e e t .  

(Pfi3de%l Fwer Comisslon, l , + A  :, p .  6 5 , ) .  W I I ~ P ~  from the lake coultl 

t h e n  be dlvcrtcd to a ~~t7uerhoust  nesr the mouth of firncr Creek or am, 

an alternate lacatIan an Tux-n~r  Cravk imrrrctlut,ely belclv the r a ~ l 4 . i .  

Vre lau 3 u r f n c e  e l e v ~ t , i o n  of the  Lake virtually xre*rluirs  drvcloyrnr~rrt 

of adequate drev4vm by t app ing  tne h i k e  be1 uv ' ts surf'arr , 'ilailar-ly , 

H combinntion uf low t - r 2 1 ,  t' st : : , I3  s i t e ,  and short !istrrncc Worn dam 

to pcmcrhousr: wauld Lnni ccrtt  that the only t.r;if:t icril mr.an: o f  t!ondur-1. ? ne, 

water to the pmcrhousa w011l.d be with a surfrrce penstock or conti:!netior~ 

condui !, snd ; )anstock.  A t e n t a t  t ve y I ~ n  therefore for  fevelopmrn:. of  

pwer w o ! ~ l d  eons-lst of (1) a low l a m  and auxlL1ary s t ruc tu r t a  to raise 

the surface elevation oi t h e  I t r k ~  1.0 ~ l l r ~ r m i m t . ~ I ~  1 I F  fet:t, (2) H 

~arerlrousc located on Turner Creek S j U  feet  ~lmnstr*:irn from the 1 ~ k e  

outl~t, or near the mouth of W n c r  Creek a t  +uidevat8rr, s n d  ( 3 )  

penstock or cornhimtion conduit and prnstocrk t o  q:oniuct water from 

the reservoir to t h e  poverhouse. A n  of 19% +.nere were no apyl ich', i nns 

on f i l e  w i t h  thf :  F ~ 4 e x a l  7'wf.r' I",omiualon for  permission to develop 
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The rcoaroair s i t e  i s  tt y l ~ ~ c ' 1 . ~ ~ t * ' i  v r i l  try w J 7 i :  '1 ':*PP: - r i  tr*l 

U-~kappif profile u.; tc:, rit.u!~t I , ?nL f rr t t* 1 t h v+ t t  i or> . *I t {"LA f , V-,,;,a;xr.4 

profile from about 3,,500 f c r t  :.ti l b  ,l?00 fcrk e.lrtvat l t,r , :in4 . , t . ~ e ~ -  

sided rawer1 r i d f p ~  and peek:: st,c~vt: ~l t - v a t i o ~  <.,f ! L ,  -'!):; vt.,?~, 

(fig. 4 ; ' p l .  3 ) .  Thr. tn.jiW! ~ * , * ~ r i i ~ : i  by 'ILt1,rnt:r Lnnt. wrr;  .;-<iurr*ri i i l l t  

of Wrmzk. by 4 u@$t~~ri-f2:1~:::~ v t t L I r . ~  <laoIer. 'TIP lake i:ot.torr, 
i 

? 

f*lla &f oharhlp f'rcm shtrre, an;l ! r d i . - ,  tlcw :roun(iF t t.o ". I C ; . : . ~ ~  n t  62? 
* 

feat aby Co~o~rvuti otl Cl v l a !  or: af' the U .  3 .  Crt+~,lo**.l t.0 1 :urvay. 

B e c ~ c ~ ~ l p  of t h e  ;extr.crn~7 y R *  erp  C? r: P S  : i l l ~ F ~ ~ i ' j . *  i 7~ R:rr)~ r f ~ i k t ,  . t 

h k c  area would b~ i n ~ r ~ ! i ? t ~ j  ~ r l :  : y  9 CI-LI* t . j c 3 r  by IYL i ; i r : , '  t ' i . -  .;l~rf'sce r$n 

m ! . ! r i ~  01' lit ' . fert,. twi4-tii&1 43 $eat to can p . e  

The! crltlre l a k e  bri:+: r i-qjn:; l ~,1.:: of' bnrrl, f'r~:3rs, w iz s :  ,vi. ).mini t i ,: 

ruck (hornb1end~-hi ot,! t~ jfmno'i lor ; t , ~  ) . ~ ? I P  be, i tc~lk : : -onccq l t *  1 i r i  

places &$'t&f$f3&l rrl l t lv lrr l  t'rto:r wk! *!; rsrtn :I$: f na bul 1 +, c::? i :, r o T u ~ n c r  
, yt' : 

bike 18% the bend :? mf les t':-m: i t:i i : t . n i ,  3nd at r h e  :I*#+ 1;: i ) f  @ 5)": two 

a~ t$ f *h~a~ i - t r f ?n f i f nq  arns. TIP R r n t l r ' r  alo;)cs tire in per: mint lrhd 

ui%b .talus and . ~ r a a l l  I und ;I ;*I?.: . M c ~ f r  i nrt l  .!e!:a:; i t.: , ;*rrhr t i . ly  of' 

Reaant age, occupy smll c ir(4ues on thy k , l  -,her slope:; -I :I  t,W RT-pa. % 



Thr p n i t i c  rocks are cut i n t o  1~rg.e b lacks  generally more 

than 5 feet across by several well-defined s e t s  of , j o i n t s .  The 

traces and a t t i t u d e 8  of the nnt,jor ,joints art. 3 h m  on plate 3 .  A1. l  

of tho j o i n t s  examined in the f8ielo1 werr t i g h t  with no  detectable 

weathering a1 on*: them. Six h l g h  ang l e ,  nartheastmrd-trend Lng 

fau l t s  or ~ r ~ t m b l e  faults occur vltP.ii1 the reservoir area 8s shown 

on p l a t e  3 .  These s t r u c t u n l  features show up clearly on the v e r t i c a l  

serial p h o t o m p h s  RS d i a t i n c t  linear rleprrtssions generully filled with 

talus. The fault planes could not bc sten in the field because of 

their tendency to be concenlcd by t ~ l u s  owing to arselemted f r o a t  

action along the shattered zones. Hone of the faults can be traced 

for  more than a fcw miles in e i ther  ldlrcction from t h ~  lake, ~ n d  it 

is pyobablc !.r* t they ac  t w r l l y  rcDreaent reLat LveLy ainor f mct nei3 

betwren the major westunrd- and n o r t h w e s t w r l - t r e n d i n g  f a u l t s  of 

southess t~rn  Alask~. One oP these  mjor f a u l t s  i n t ~ r ~ e c t s  Takrl fqlet 

a f e w  miles north of Turner Lske near h v i : i s o n  Creek (fi?. 1). 'F.e 

faults are probably inactive as indicated from lack of d i s p . 2 ~ ~ - m c n t  

of smooth glscitrtetl surfaces and absence of s c i s m i r i t . y  i n  tfrr area. 



&4rock.-- The Anm s i t e  area is underlnln by hornlilpnde- 

biotite gmnocfiorite. Brdrock is exposed in the po in t  j u s t  sout2.r 

of the l a k e  outlet, along both shores of the lake upstream from 

the outlet, and as  small rib-like outcrape at the outlet and nl.ong 

Turner Creek ( i s l .  3 ) .  The rock is ge~erully medium grafneti,  light 

col arecl , and mot.tled wf th black ferromwnesinn m i n e n l s  . Lorally, 

there is a t,endency toward a faint foliate? or gncissic~ structji:rc, 

with t h i n  dnrk-colored clots of fine-grained miterial and ~ r i s n s  of 

hornblende or plate8 of oiot l t t t  defining the plane of foliation. 

In thin aection the rock is acen to be m l d l u a c r p h i c  e r ~ n u l n r  in 

texture v i t h  an average grain size of 2 to 4 mm. It consists of 

about  50 percent  sut,hedral zone I andesitlc ( ~ n  39-35 ), 20 percent 

anhedral  qua r t z ,  18 to 20 percent suhhedra l  brow! t . i o t t t e  and green 

hornblende, and 6 to 10 Jercent anlredml orthoclase. Sphene in 

crys ta l s  as much as 2 mm lonq, anherIra1 mabmeti t ~ .  and euhcdra l  

apatite and zircon constitute the r e m a i n i n g  2 to I+ percent of' t h e  

rock. The minerals are in senera1 fresh with only  minor s ~ r i c 3 t i -  

z~tion of the plagloclnse cores, chloritization of biotlte and hom- 

blende,  and rc~l.acernent of hornblende by rods and grenulea of rpyldote, 



Rock slide Acposit8.--Hear the lrrke outlet and along Turner 

Creak a jumbled mass of loose angular unsorted blocks ,  rotrie of which 

are 40 fcrt or more across, overlie thh gans3~orite be4rock. This 

nsse of loose rack i a  interpreted to be a Landslide that c ~ m o  dow:~ 

the alope north of the lake ou t l e t  from a c l i f f  at about  the  l,(XU-foot 

eltmtlon ( f i g .  4 ) and f i l l c d  m o e t  of the valley now occnpled by 

Turner Creek. The landslide debris i a  c x t r e r l y  p rmat l e  and Ttirner 

Creek probably wan able  to mairltain i t a  course by flowSng through 

the mny openings within the m s e ,  A part of the landslide dahrie 

has been cl-eared from t h e  channel  by the  crrek, but such of the creek 

course is still choked with large blocks and some water flaws through 

openings in t h ~  debris on the 6outh side of the l ~ k e  ou t l e t .  

b n d u l  lde  debris supports a dense qrarth of d e v i l a  cluh and 

berry bushea wlth a few slmll h r m l m k  find pifie trees. 

Tslus i i ~ p o ~ i t s , - - A  veneer of talus mantles the base af the stcrp - 
slope southwest of the darn s i t e .  This ta lus  consists of poorly aortad 

angular t h  subanmar p n u l c a ,  pe't?k,les, and cohblos wlth sr~ttcrerf 

boulders in a s i l t y  sand matrix. Host of the talus fragment8 are of 

gran~dIorita, but s small pcr::enbge l a  schist  and chert .  Thcve frag- 

ments of metamorphic rock my be derived from m~tamorphic incluaiona 

within the g r a n d l o r i t e  or cou1.d be ground or glacial lrloratne deposited 

on the slope. The thlckncas of the ta lus  is not known. 

The grcwth of large, st,ralght hemlock trees on the talus leposft 

indicate8 that it has been F a i r l y  s tab le  for  a long period of t1.m. 

There is 8 moderately dcnae undergrowth of devi ls  club and berry bushea. 



Cnnclus ions and rccnmmendat ! ons 

Resewoir site,--All of the r e a e ~ o i r  area is In bedrock 

overlain by a relatively thin mantle of ov?rkut.den, whIch is 

sufficiently t i g h t  t o  inaura minimum water loas through leakage. 

Dam site.--The foundation at  the lake o u t l e t  con.riste of 
x 

g r a n d l o r i t e  bedrock largely conecaled by blocks of landslitle 

debris, The smll  outcrops of granodlosite st the outlet ,  as 

shown on plate 3, were Jistingui~hed from large, Iooae blocks of 

the same material by comp8ring the foliation and j o i n t  planes t o  

those In nearby exposures uf undou'cted bedrock. Anothe r  d i s t i n -  

guishing feature of the bedrock Is that It is the only lithaloqic 

unit on which cedar trees w i . 1 1  grow in this area. Al.1. of the 

landslide debris and ~urficial ormnic nmtttr would have to be 

removed to expose fresh r m k  a t  the dam eite. The foundation rock 

here is e x c e l l e n t l y  su i t ed  for ti roncrete or rock-f i l l  dam, From 

surfam indication the joints are sufficiently tight to insure a 

erect a diversion wall on the r~teap north abutmnt of the dam aite to 

prevent s l ide  rock from falling on the dam. 

Auxiliary - dam,--A law auxi. l iary structure about 253 feet long 

would be required t o  prevent overflow t h r o u g h  the stl.idle southwest 

of t h e  lake outlet .  This sadale is in granodiorite bedrock and 

foundation treatment would probably require only stripping of the 

surficial organic mtter and. $011, which is Less than 3 feet thick. 



Spillway site.--The lav d i v i d e  at 141 feet elevation eouthwrst --- 
of the auxiliary d m  sltc (~1. 3) m y  be e u i t a t l e  as a natur~l 

apill.way. The :+addle I s  filled with ta lus  which probat Zy is less 

than 15 feer thick. An open cut; in the sti;idLr d o n  t o  t h e  es t i -  

mated reservoir level of 116 feet would have to be only 25 fee?, .ieep 
< 

at the nrriximum. A test hole should be p u t  +own I n  the  so9.1le t o  

ascertain the depth to bedrock and permit an e a t l m t e  of t h e  relative 

amounts of common and rock cxcrrmtion $.hat w o u l d  oe reqrr ,red. 

Constructiori mteritil8.--Zrnnorliorite in t h e  $lam site sretl would ---- --- ---------- 
be excellently suited for cruskiud +hgc:rt.gate t o  t)p u::e:l In a ?uncrete 

d a m  or as d5mensian stone for  a r o c k - f i l l  d m ,  There is no a l i i t ~ t l c  

natrlrnl aggregate In t h e  vicinlty of the durn site. The or;l;. f irie- 

grained materlal in the area t h a t  m y  rje used for a n  inpvrviouo core 

f o r  a r o c k - f i l l  dam wo~tld be the mrtne y,lacial rock f loi~r. Prom the 

mud flats near the mouth of Carlson ::reel<. I'hyslcul tests of this 

miter ta l  shoi,ld be m;Xe to d~ t e rm1  ne i t s  a u i  tatl i l l  ty for  this purpose. 

Pnwcrhcuse site.--One of the pc~sille sites i o r  a powerhouse ------- 

would be near the base of the rapids along 'hrner Creek 509 feet Iwn-  

stream from the lake out le t .  A t  thia location grrirrcxilorite kedrock 

is exposed, wnich would be an excel lent  foun3~tion for a pawerhouse. 

me other site would be at tidewater near t h e  mo1:tri uf T t l r h e r  Crcex. 

No cx~mlnstion of t h i s  arrs was mde during t h ~  present investig~t3on, 

but aerial photograph inter~retation 1ndictrt.ea that there is a possibl~ 

powerhouse site on bedrock immediately nor th  of the creek mouth. 
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