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GEOLOGIC INVESTIGATION3 OF PROPOSED SHEEP CREEK, CARLSON
CREEK, AND TURNER LAKE POWER SITES, ALASKA

By George Plafker
ABSTRACT

Geologic conditions at Sheep Creek, Carlson Creek, and Turner
Ylake are discuagsed in relation to possible plans for hydroeletric
pover development. ‘The proposed sites are on the rugged mainland
of Southeastern Alaska along Castineau Chaunel and Taku Inlet near
Juneau, Bedrock in the area congists of a comatal strip of northwest-
vard-trending follated metamorphic rocks with =teep northeansterly
dips., This belt of rocks ia adjacent to the Coast Range batholith
on tne northeast, with a 2 to 3 mile wide z2one of injection gnelss
between the main batholith and the metamorphic rocks. Unconsoli-
dated glacial snd post-glacial deposits of Quaternary age mantle
the bedrock over large parts of the area. The valleys of Sheep
and Carlaon Creeks have been modified by glacierg of Pleistocene
age and Turner lake occuples e rock-basin formed by glazial scour.

There 18 an excellent gite in greenstone bvedrock at Sheep Creek
for either a concrete or a rock fill dam. A conduit from the dam
to a powerhouse along Gastineau Channel would be on bedrock for
most of the distance. Slate bedrock suitable for a powerhcuse site 1a
expogsed near the mouth of Sheer Creek. To the northwest along
Gastineau Channel, bedroeck is concealed by & mantle of glaciaml
deposits of unknown thicknesa, The reservolr is {n essentially
impermeaible bedrock; howvever, a main haulage adit of the Alaska-
Juneau gold mine would probably have to be gealed off to prevent

flooding of the mine workings or possible loss of water from the
reservoir,



The dam, diversion tunnel, and powerhouse at Carlson Creek
are all in bedrock consisting of fresh injection gne{ss. This
rock is vell suited as the foundation of a concrete or rock~fill
dam, but foundation treatment would be required to seal off closely
spaced open jointe trending perpendicular to the proposed dam axis,
The diversion tunnel vould stand unaupported excapt possibly where
it would intersert two zones of closely spaced Joints, The reser-
volr would be in essentially impermsable bedrock.

Both the main dam and auxiliary structure at Turner Lake
would be on an excellent foundation of granitic rock (granodiorite).
Loose landslide debris would have to be removed at the dam site to
expose fresh, sound bedrock. There is 8 powerhouse site in bedrock
along Turnsr Creek at a stream elevation of 16 feet. Foundation
condl{tiona for a powerhouse at tidewater, near the mouth of Turner
Creek were not studied. The conduit would be on sound granitie
rock throughout {ts length, and the reservolr is entirely in

relatively tight granitic bedrock,



INTRODUCTION
Present {nvestigatiom

The present investigation wvas .ndertsken in furthersnce of '
't Oeological Survey's progrsa for systematis study and evelu-
ation of potential water power sites in Aleske, A reconnailssance
Btudy of the geology at the three power sites deseribed in this
report vas made during the periocd from August 22 to Ssptamber 5,
1954, DBase maps used were prepared by the Oomservation Division
of the U. 8, Geological SBurvey except for the Twurner Lake reser-
voir site map which is from the Taku River (B-€) Alaska quadrungle.
The topography in the vicinity of the tunnel alinement at Carlson
Oreek vas modified from the Juneau {B-1) Alaska quadrangle, The
entire area 18 covered by vertical esrial photographs taken by ths

U, 8. Navy at a scale of approximately 1:40,000,



Previous Investigations

The geology of the area under consideration has been the sub-
Jecf of intermlittent study, both regional and local in nature,
following discovery of gold in 1880 near the present site of Juneau.
The entire Juneau gold belt, extending from Port Houghton on the
south, northvestward to the boundary of British Columbia, was mapped
at reconnajissance scale by Spencer*mnd Wright (1906). Buddington
and Chapin (1929) extended this regional study to include most of
Boutheaatern Alaska, Detailed surface mapping in the Juneau area
has been largely restricted to the Juneau and Vicinity 1:24,000 quad-
réngle, vhich includes most of Sheep Creek basin and parts of the

Sheep Fork and Salmon Fork of Carlson Creek (see fig. 1). Spencer

FPigure 1. Qeneralized geologic map of the Juneau-Taku Inlet

area, Alaska, showing regional setting of the proposed powver sites,

and Eakin (Eakin, 1922, unpublished ) mapped this area at a scale of
1:24,000 and subdivided and named the formatfons described in this
report.. Subsequent detailed surface mapping in the area by Twenhofel
;(1952), Sainsbury (1953), and by Barker in 1954, wvas directed primarily
toward completion of unmapped portions of the Juneau and Weinity quad-
rangle, and refinement of Spencer and Eakin's earlier vork. Im con-
nection with his study on the correlation of the Mesozoic stratigraphy
of Alaska, Martin (1926) msssigned tentative eges to the formations 4n
the Juneau ares, which are followed in this report. No previous de-
tailed mapping is known in the vieinity of the Carlaon Creek or

Turner Lake power sites.
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Geography

Physiography.-~-The area diacussed in this report is on the

mainland in southeastern Alaaska, at approximataly 58° 15' N. lati-
tude and 1340 00’ W. longitude in the Juneau and Taku River
11250,000 quadrangles. The power sites are on streams tiat drein
into Taku Inlet and Gestineau Channel, Within the mapped area the
mountains rise abruptly from sea level to a magimum elevation of
about %,000 feet, with an average locel relief of 3,500 to 4,000
feet. In the vicinity of the power sites small patches of permanent
ice and enow ocecur only in sheltered basins above an elevatiom of
I2,OOO feet, WNortheast of the mapped area permanent ice and snow
coverd the higher peaks and ridges and from these ice caps several
valley glaciers extend to low elevations aiong upper Taku Inlet

and the Taku River, One of the most important factors in sculpturing
of the preaent topography.vnp.the extensive piedmont ice sheet which,
during the Plelstocene epoch, filled all the valleys in this area
apd spilled over the tops of some of the ridges that lay below a
present elevation ranging from 3,200 to 4,000 feet. The ice flowed
southwestvard throughout most of the area and extended across south-

eagtern Alaska to the Pacific Ocean (Buddington, 1920, p. 24).
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Below the upper surface of the ice sheet, ridges and mountains
are sgmooth and rounded although on the higher slopes they are
locally scarred by cirgues, The higher peaks and ridees which
stood above the surface of the ice field are serrate and pinnacled,
owing to continued exposure to frost action snd headwnard erosion
of cirgques. The larger valleys in the area are broad, flat-floored,
and U-shaped, as a result of glaciation which widened, steepened,
and straightened the pre-existing river valleys, Gouping of the
valley floors by these glaciers has produced the deep trough-)ike
basing that now contain lakes or formerly contafned lakes now
filled with alluvium, Gastineau Channel and Toku Inlet are fiords
vhich probarly wcre former etream valleya deepened below gea level
bty glacial scouring and sutsequently invaded by the sea upon melting
of the 1ce, Following retreat of the glaciers and general uplift
of the area relative to sea level, many of the streams cut deep,

narrow gorges in the troad valley floors.




Climate.--The climate of the area under study is characterized
by rather mild temperatures for the latitude, high precipitation,
and generally overcaat skies. The temperature and preclpitation
record at a station near ses level in Juneau over periods of Sk and
56 years respectively are summarized in table 1 (Weather Bureau,

1955, p. 184, 1B6), The avarage annual sncwfall at Juneau {3 107.2

Table 1., Average monthly temperature and precipitation at

Juneau, Alaska,

inches for a period of 37 years and 239.3 inches at Annex Creek

along Taku Inlet (Federal Power Commigsion, 1947, p. 2k), Tempera-
tures drop about 1° F. for each 300 feet in altitude, and the
precipitation rises correspondingly up to an estimated altitude of

4L ,000 feet. Abvove this altitude, precipitation tends to drop off
rapidly (Federal Power Cammission, 1947, p. 13 and 17). Southerly
winds of light to moderste force are the rule fn the area stndied.

At times during the winter months, however, a steep pressure gradient
between the high lce caps {n northvestern Canada and the relatively
varm low eastern portion of the Gulf of Alaska may result in sustained
vind velocities of 50 miles per hour, with a recorded extreme velocity
- of 70 miles per hour at Juneau in February 1923 (Pederal Power Com-

mission, 1947, p. 27).



Table 1.--Average monthly temperature and precipitation at Juneau,

Alaska

Month - Temperature Precipitation
January 29.5 8.0
Pebruary | 29.9 5.78
March 3h.4 6.43
April | Lo,h 5.73
May '_ = 47.8 . 5.14
Juge . sk b3
July | . 56.0 o 6,04
August , - 55.9 ‘ . 7.37
Septemver : 51.8 10.k49
October L, 0 13.03
November ‘ 36.2 ‘ 10.38
December 30.8 _1.13_

Yearly average k2,65 50.25



Vegetation.--The combination of high precipitation and rather
mild temperatures encourages a luwxuriant growth of vegetation below
an elavation of about 2,000 feet. Abova this general elevation an
alpine flore prevails., The forest is predominantly western hemlock
and spruce with smsl)l amounts of cedar. A wide varlety of berry
bughes, devils c¢lub, and other shrubs 18 present as a dense under-
growth, apd a carpet of mose 6 inches or more in thickness, generally
covers much of the forest floor. Talus slopee, alluvium, and land-
s8lide@ ere usually covered by thickets of thorny brush; young alluvial
801ls support a tangled growth of alders with some cottonwood and

williovw trees. All of this area is in the Tongass Nat!onal Forest,



REGICNLL GECLOGY

Bedrock

Bedrock in the arca conslsts essentislly of s coastel band of
northvestward-trending metamorphic rocks dipping steeply to the
northeast, This band 18 adjacant to an extensive corplex of granitic
rocks to the northeast, with a 2 to 3'mile-wide mixed zone of
injection gneiss between the granitic and wetamorphic rocks (fig. l);
The belt of me£amorphic rock is part of the Wrangell-Revillagigedo
velt (Buddington and Chapin, 1929, p. 49) which occurs along the
southwest flank of the Coast Raﬁge batholith throughout southesstern
Alaska, The metamorphic rocks in the Juneau area were subdivided by
Spencer and Eskin (Bakin, 1922, p. 21) into: (1) Clark Peak schist -
unfoseiliferous varleties of foliated quartz-andesine-blotite-horn-
blende schists with minor thio calcareoue beds; (2) Perserverence
slate - unfossiliferous black graphitic slate, possibly 3,000 feet
thick, and (3) the Gastineau volecanic group - andesitic greenstone
and greenstone tuff with winor amounts of limestone and fosslliferocus
caelcarecus slate. 1In this report the Coast Range batholith 1s sud-
divided into (1) a vorder fecies of injection gneiss consisting
largely of quartz diorite showing prominent foliation with many
relatively thin "screecs” and remnants of schist; and (2) massive
quartz diorite and granodiorite with relatively few schist remnants,
The boundaries of the 1njecti§n goneiss with the Clerk Peak schiset to
the southwest, and the magsive more homogeneous granitic rocks to the
northeast, are gradational over a broad zone. Away from the shores of

Taku Inlet the contacts are only very approximstely located.



Structure,--The prevalent Aip of beddiﬁg, slaty cleamvage, and
foliation in the erystalline rocks is 60° to 80° NE. All of the
metamorphle rocks are apparently conformble, dbut there is some
uncertainty as to the structure of this section apd vhether it is
right side up or overturned. These considerations are not relevant
to the present engineering geology study and will not be digcusged
in this report.

Stratipraphy.--Martin (1926, p. 94 ) states that "there {s no

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

except for the alate In the Gastineau volcenic group, vhich has
ylelded characteristic Upper Triassic fosgils. The other beds have
yielded no fossils, and there is only Indirect and Inconcluslve evi-
dence on their age.” However, on the basis of the scanty fossil
evidence from gslates within the Gastineau volecanie group, long range
correlations with rocks in adjacent aress to the southeast and north-
westyand on the assumption that the sectlon is overturned, Martin
congiders the Perserverence slate to be Trimssic or oclder and the Clark
Penk achist to be Paleozoic with possibly some infolded Triassic rocks
(1926, p. 93). Martin's tentative age assignments for these formations
are followed in this report, but it should be borme in mind that the
age of only part of the Gastineau volcanic group is sutiafactorily
determined. In considering the age of the granitic rocks of south-
eastern Alaska and the bordering zone of injectlon gneiss, 3uddington
(Buddington and Chapin, 1929, p. 253) concludea “that all the Mesozoic
intrusive rocks may be of Lower Cretaceous mge, but the data given for

&d )acent territory auggests that they may be in part Upper Jurassic
and in part Lower Creteceous.”

10



Faults,--The mujor faults in fhe vicinity of Juneau are shown
on figure 1. Tha best known of these, the Silver Bow fault, has
beea mapped on the surface and underground im this eres. The Silver
Bow fault has a general easterly trend and dips steeply to the north.
The north side is displaced about 1}, k00 feet downward end 2,000 feet
wvestward in the vicinity of Junewu (Eekin, 1922, p. 151); further
east near Cerlson Creek, there is 3,500 feet of horizontal displece-
ment (Szinsbury, 1953, p. 13), The faults post-date the Upper
Jurassic or Lower Cretaceous grenitic rocks -and the minerallzation
in this area. Although no displacement of glecleted surfsces hes
been reported or can be detected on the merial photographs, 1t is
possible that there may have been scme relatively recent movement,
The sheared zonres along the faults are resdily susceptible to frost
plucecing. Thus, surface traces of the faults are cormonly steep-
sided cuts, {n part filied with taus; the fault traces generally

stand out prominently on vertical aerial photographs,
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Unconeclidated deposits

Glacial scouring during the Pleistocene epoch removed any
vesthered and unconsolidated material that may have beer present
in the area. All of the unoonsclidated deposits thet nov mantle
the cryatalline bedrock are glacizl or post-glacial in sge., They
can be olassified in five main groups as follows: (1) a relatively
thin veaeer of ground moraine deposited on the lower slopes in the
area by glaciers of Pleistocens age; (2) ground moraine, end and
lateral moraine, snd outwssh, deposited by post-Pleistocens
glaclers; (3) alluvial deposits along the streems and in the form
of deltas hxiit out into lakes and fiords; (%) deposits of maripe
mud in the tidsl 2ones; and (5) unstratified coarse talus and land-

slide debris found at the base of the ateeper slopes,
Earthquakes

Earthquakes of moderate intensity are felt frequentiy in the -
Juneau-Taku Inlet area. The strongast earthqueke recorded at Junesu
ves on Pebruary 11, 1934 with & magnitude of .5 on the Gutenberg-Richter
_scale, This earthquake caused "some cracked plaster and other slight
damege to buildings” (U.8.C.0.8., 197, p. 80), The eplcenters of
earthquakes felt at Juneau are grouped in 3 dietinct zoues, (1) along
the west side of Chichagof Isiand; (2) 1in the Olecier Netianel Monu-
ment erea, end (3) in a strip from Skagway to Kluane in Cansda, Earth-
qualkes of the intensity that have previously been recorded in the area
would probably cause relatively little demage to structures of the type

that are discussed in thls report.
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SHEEP CREZK

Introduction

Sheep Creek empties into Gsstineau Channel 0.4 mile southeast
of Thans, k.1 miles by road from Junesu {n latitude 58° 15.5' N.,

'and longitude 134° 19.4' W, Sheep Creek heads in a steep-walled
awphitheater southwest of Hewthorne Peax, and {n its middle eourse
flows at & low gradient in & U-shaped basin, which trends in & broad
arc from northvest to west te esouthwest. Frcm the site of the pro-
posed dam to sea level, B Gistance of 1 mile, the creek falls 600
feet through a steep-sided, narrow post-glacial canyon, The dralinage
area of Sheep Creek 18 6.9 square miles with k. 6 square miles draining
to the d;n site (Junesa and vicinity speclal map scale 1:2%, 000, 1990
edftion), Small cirque glaciers end 8now fields draln into Shcep Creek
at the head of the valley, but provide only a small percentage of the

total runoff. See figure 2 for aeriel view of part of Sheep Creek valley.

Figure 2., Aerial view of pert of Sheep Creek valley.

According to the Federal Power Commission (1947, p. 72), complete
regulation of Sheep Creek wonld require building a dam to the 800-foot
leve)l with & mean reservoir surface elevation of 74O feret, The dam
would have to be 130 feet high and would have & arest length of less
than 500 feet, The powerhouse could be located at tideweter between
the creex mouth and Thene. Approximately 735 feet of hydrostetia
head could be daveloped by conducting water from the reservoir te the>
powerhouse by means of & combination cordult snd penstock totaling

approximately 4,000 fest in length, -

13
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Much of the Sheep Creek Basin fs patented mineral land, will
sites, and valid mining claims, none of which were being worked
as of 1956. There 13 an existing power development on this creek
wvhich consiste of 4 low log crib diversion dam immediately above
the proposed dam site (pl. 1). A 2,kB6-foot long timber flume and
a 2,687-foot penstock conduct the water to a powerhouse located
LOO feet from the creek mouth at tidewster. As of 1956 no power
wvas being generated at this s{te because of breaks in the flume.
Approximately 7,100 feet of the Annex Creek to Juneau transmisslon
line is within the reservoir area and would have to be re-routed
1f Sheep Creek {8 developed. The relative values of mineral resources
and pover mugt be agseased before development of Sheep Creek 1s
uwndertaken,

A good trail leads from the road at Thane to the dam slte, and
from the dam site along the Annex Creek to Juneau transmission line
into the upper Sheep Creek valley. The ‘location, topography, and

geology of the Sheep Creek power site {s ahown on plate 1.
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Regervolr site

As pointed out in the previous seotion the meximum reservoir
surfuce elevation 1s asgumed to be 800 feet, At this elevation the
regervoir would extend upstreum from the dam for a distance of abvut
l—3/h miles. The reservoir would occupy & broed, U-shaped basin whose
profile {s due to widening end steepening by a valley glacier during
the Pleistocene epoch (fiy. 2). The reservoir srea is underlain by
the Gastineau volcanic group, a bedded sequence of slightly meta-
morphosed maseéive [ine-yrained greenstone, thin-bedded fine-grained
greenstone tuff, and black graphitic alate. Upstream from the reservoir
area tihe Sbeep Creek velley is underlain by Perservarence slate, whieh
18 apparently conformahble with the Gastineau volcwnic group. The bLeds
strike northwest mnd &ip 60°-75° NE. The bedrock sreas generally sup-
port u ascattered growto of hemlocx and spruce.

A thin, discontinuous veneer of talue mentles the lower slopes
of areas shown &g bedrock on plate 1. The talus consists of poorly
sorted coarse angular debris derived from the ateep valley walls,

These deposi{ts were not delineated on 1he map of the the reservoir

area, Alluvium with subordinate amounts of talus forms the vslley
floor within the reservoir area. Along Sheep Creek the alluvium is
moderately well sorted clean subangular to rounded ssnd, granules,
pebbles, cobbles, and boulders. There i# & gradual decrease !n aver-
age grain size from the upstream end of the valley tovard the dam site,
Along the base of the steep velley valls small talus cones and sheets
consisting of pourly sorted coarse angular materiald grade into, and

ara mapped vith, the elluvial deposits. The tni~.ness of unconsoilldsted
deposits is not known., A sparsge growth of cottonwood, willow, and hem-

lock trees 18 found on the alluvium, and tbe tulus is in general covered
with a deuse growth of devils ciub, alders, and berry bushes,

15
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Dan site

Bedrock.--The Sheep Creek daw site is & narrow stesp-walled
notch at the outlet of the broad Sheep Creek basin (pl. 1). Bedrock
st the dan site ip predcaminantly thin- to thick-dedded slabby.green-
stone tuff with minor asmounts of fissile blaqk graphitic alate.

All grudations between the tuff and slate are found. The greenstone
tuff is a mdderstely bard, tough rock that breaks into thick,
irregular alabs and small blocks, The slate cleaveg readlly into
flat slabs gensrally less than 2 inches thick, with & silky sheen
on the fresh surfaces.

In thin section the greenstone iz seen to consiast essentially
of green chlorite flakes up to 0.2 =mm long, snd 1dioblastiec prisms
of yellow epidote up to 0.08 mx long i{p & colorless groundmass,
probably largely slbite. Minor constituents are gharply cryltillizcd
octahedra of magnetite 0.1 to O.4 mm in diameter, granular clusters
of sphene, and irregular patches of idioblastic calcite. Phenocrysts
" and amygdules in the original rock are drawn out into elongated
streaks owing to shearing. The'slaty rocks are composed of grains
generally less than §,04 ma in diameter, which consist of finely
divided white mica flakes, xenotlastic quartz and albite, dusty
opaque graphite, and prisma of pale yellow epidote with accessory
magrnetite octahedra and sphene.,

Bedding and foliation of the rock at the dam site atrikes
N. 40° to 75° W. and dips 60° to 75° WE. "here is a strong set of
joints spaced from 4 inchgs to 5 feet apart, vhich trends N. 55° to
75° ¥. and dips 60° to 85° gr. Poorly developed Joints include =

nearly horizontal set, snd one having the same strike ag the msjor set,
with a near-vertical dip.

16



Unconsol {dated deposits.--At the dam site the lover slopes are

mantled with loogse talus debris probablf less than 25 feet thick.
This material consists of poorly sorted loose angular slabs and blocks
of greenstone tuff and slate, generally less than U feet across, The
talus is overgrown with a tangled growth of alders, devila club, and
salmonberry bushes,

"Alluvial deposits conaisting of moderately well sorted subrounded
to rounded sand, granules, pebbles, end cobbles have filled in the area
behind the existing diveraion dam adbove the proposed dam sita, The al-

luvium supports a sparse growth of hemlock, cottonwood, and villow trees,
Poverhouﬂé gite

The powerhouse aite would be at tidewater between Thane and
the mouth of 3Sheep Creek. Black graphitic aslate bedrock is exposed
at the creek mouth and along the road for a distance of about
650 feet to the west of the cresk mouth, West of the area of slate
outcrop bedrock is concealed by a veneer of mixed unconsolidated
glacial deposits and rockslide dedris of unMhown thickneas, The
glacial depoaitalare not exposed in place in this area, East of the
mouth of Sheep Creek probably gimilar material is well exposed in a
road cut, and consists of poorly sorted angular to subrounded sand,
granules, pebbles, cobblea, and scattered boulders in a clayey silt
mtrix, The bedrock and unconsolidated deposits in this area are

heavily timbered, mainly with hemlock,
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Diversion alinement

The diversion alinemsnt would depend upon phg loeation of
the powerhouse, Any alinement inm this nrea,.however, would dbe
on the same type of bedrock and structure as that described at
the dam ;1te. Locally, bedrock may be mantled by a thin discon-

tinuous cover of talus or glacisl material.
Concluasions and reccmmendatlons

Reservoir aite.--Several small mine vorkings and one large

drift lie within the proposed regservolr site. None of the smaller
vorkings would be sources of leakage from the reservoir, The Sheep
Creek adit, however, hag its portal at an elevation of about

T20 feet at the Portal Camp (pl. 1), and extends northward svout
10,000 feet to the workings of the "Perseverence ore body" in the
Alaska-Junesu gold mine, 'This ad{t would have to be sealed off

in order to prevent flooding of the mine workinga, and poazible loss
of water from the reservoir, The remainder of the reservolr is {n
bedrock or bedrock mantled with uncongolidated deposits which would

be essentially impermeable,
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Dam site.--Bedrock In the dem site {s well sutted as a foun-
dation for either a concrete or rock-fill dam., The narrow valley
st this site would be i$deal for a concrete srch structure. ERowever,
the loose talus, probably less than 20 feet thick, would have to be
removed from the abutment3s to expose fresh, sound bedrock., Bedrock
i8 exposed at creek level on either side of the creek, and it is
unlikely that stripping in the ereek bed would involve more than
removal of a fev feet of loose material. The Joints and bedding
planes are relatively tlght so that seepage and foundation treat-
ment would be at 8 minimun. The abutments are well sujted for
driving tunnels for either diveraion or outlet structures. Tunnels
through these abutménta wvould intersect the steeply dipping beds
approximately at right angles, which is the most favorable alinement
for tunneling. Lining or support would not be neceesary except
possibly at the portals.

Constructicn materiale.--It may be possible to obtain suitable

natural concrete aggregate from the alluvial deposits along Sheep
Creek. The alluvium should be sampled by dug pits or auger holes

to determine the quality and volume of potential aggregate available.
Crushed aggrepgate and dimension stone could be obtained from the
maasive fine-grained greenstone tnat crops out on both sides of
Sheep Creek wvalley upstream from the dam site. Aithough some clay
for the {mpervious core of a rock-fill dem may be obtsained from

the glacial deposits along Gastineau Channel it is unlikely that

large sources of suitable material could be found in theae deposits.
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Powarhouse and conduit sites,--The shorteat alinement for

conducting wvater from the dam to a powerhouse at tidewater in

the vicinity of Thane would be along section A-A' (pl. 1). Along
line A-A' the conduit apd penatock would be on sound bedrock most’
of the way with & local cover of talus or glacial deposits that
hee an estimated average thickness of 10 feet. A powerhouse site
in the vicinity of Thane vould be underlain by glacisl deposita

of unknown thickness. Before a poverhouse is located in this area
the thickness of the uncousolidated material should be ascertained
by aither Arilling or geophysical exploration to determine if the
gtructure could be founded on bedrock,

Slate bedrock exposed at the mouth of Sbéep Creek and along
the road for a distance of 650 feet weat of the creek mouth would
ve an excellent foundation material for a powerhouse. Location of
& powverhouse in this area would require an increasme of about 200 feet
in the length of the penatock. This may be offset by a aomewﬁat
lower slope along the penstock alinement wvhich would minimige the
possibility of disruption by landslides and sanowalides., The con-
duit and penstock would cross essentially the same type of material

as that along line A-A',
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CARLSON CREEK
Introduction

Carlson Creek disch;fgeslinto Sunny Cove on the west ahore
of Taku Inlet at latitnde 58° 18.4' N,, and longitude 134° 08.5' W.,
a distance of 20 miles by sea from Juneau (fig. 1), Carlson Creek '
is formed at the confluecnce of 1¢s tridutaries, the Salmon Fork
and Gold Fork, on the west flank of Olds Mountain. From this polot
the creek flowe with a steep gradient to its Junction with the CSheep
Fork which haads betwsen Sheep Mountain and Hewthorne Peak, Carleon
Cresk then flows eastward at e low gradient across a flat-floored
basin for slightly over 1 mile before plunging through a narrov,
northeastward-trending canyon half a mlle long. After emerging
from the canyon the creek turns sharply southeastward, and flowa
on a 8lightly meandering course for 1-3/3 miles to its mouth at
Sunny Cove. The drainage area of Carlson Creek is 26.7 sqeare miles,
of which 23.3 square miles drains to the proposed dam site, The
ereex {8 eclear with only a small proportion of melt water dsrived
. from isolated ice and snow patehes in the drsinage basin, See figure

3 for aerial view of part of Carlson Creek valley,

Figure 3, Aerial view of part of Carlson Creek valley,
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A good trail-leads from Sunny Cove to the Alaska-Gastineaﬁ
Gold Mining Co. cabin, 8 distance of about 1-1/2 miles. Above
the cabin the trail continuea up Carlson Creek and the Sheep Fork
along the transmission line from Anﬁex Creek to Juneru, but in
this area it is largely grown over with brush. A little more than
2 miles of the transmission line would have to be relocated if
the Carlson Creek project is developed.

Runoff from Carlson Creek would be regulated completely by
means of & 250-foot high dam at the upstream end of the dam gite
area shown on plate 2 (Federal Power Commission, 1947, p. 71). The
dam would have a crest length of about 300 feet, A powerhouae could
be located along the souvthwest bank of Carlson Creek half a mile
from the moﬁth, with small loass of head. A tunnel about 5,000 feet
long, or a combinatlion tunnel 3,300 feet long and conduit the remainder
oflthe distance would be required to conduct water to the penstoek.
There are vo applications filed with the Federal Power Commission
for development of Carlson Creek. "Applicatlion priority no. 6 was
filed by the Alaska-Gastinesu Mining Co., October 10, 191k, The
development of Carlson Creek was not carried out and the permit
expired” (Pederal Power Commission, 1547, p. 71). The permittee
obtained a gtream flow record, and made surveys for development of
a high dem at a site elevation of 315 feet, cne-third of a mile
upstresas from the one considered in this report. A dam at the former
site wvould permit development of slightly higher hydrostatic head, but
would also require a considerably larger dam and s longer diversion

tunnel.
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The location, topography, and geolozy at the Carlson Creek

power 3ite is shown on plate 2,
Regervoir site

Development of water power from Carlson Creek would require
a atorage reservolr with a maximum estimated elevetion of about
500 feet, The reservoir would cover a portion of the Carlaon Creek
and Sheep Fork valleys (fig. 3).

As shown on plate 2 the res=rvoir site is underlain predom-
inantly by injection gnelss consiating larpgely of foliated quartz
diorite with minor amounts of schist (gn). Along the Sheep Fork
the ratio of schist to gneiss Increases to approximately equal
amounts of each {(sg,. In this area thin beds of marbdle interbedded
with quartz-andes{ne-bjotlte schist and quartz-andesine-blot)te-
hornblende schist are found. Both the achlat and gnelss are cut by
light-colored dires of avlite and pegmatite, BR:irock supports a
growth of hemlock, spruce and cedar.

Overlying the bedrock are uncorasollidated deposits of talus
congiating of unsorted to poorly sorted angular boullers and cobhbles
vith {nterstitial 3and and gravel. The largest deposita are delin-
eated on plate 2 although most of the sreas shown sz badrock on
the map are also concealed by a thin digcontinuous veneer of talua,
The talua slopes are genernlly covered with a dense growth of brusn,
The flat-floored basin upstream from the dam site (fig., 3) {8 inter-
preted to be & former glacial lake which was f{lled with alluvium,

The alluvium supports a tangled growth of alders.
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Dam aite

Bedrock.--The dam site area {s underlain by fairly masasive quart:
diorite injection gneiss. This roek 1ls wmedium grained, mottled black
and vhite, foliated qﬁartz dlorite, with widely apaced partings and
inclusions of gray to black schist, The schliat "screens” are gener-
ally less than € inches in thickness and are planes of weakness albng
wnich the rock cleaves readfly. In thin section the more massive rock
is seen to range from 0.5 to 3 mm in grain size and’to everace sbout
30 percent shreds of brown biotite and ragged laths o1 unornblerde,

45 to 50 percent subhedral anlesine, 15 to 20 pefcent anhedral quartz,
and minor smounts of accessory apati{te, aphene, 2zi{rcon, and calecite,
The biotite 13 locally altered to chlorite, plawioclage is partly
sericitized, and slender rods of epidote are found intergrown with

the horndlande, Protoclastic texture in some gsections i3 indicated

by bent dlotite, granulated and drawn out plagioclase, and bent plagio-
claaeltvin lamellae. The achist remnante 1n the injection gneiss average -
1l mm or less in grain Size, and are composed of essentlally the same
minerala as described above, with a higher percentage of well-oriented
biotite and correspondingly less hornbilende, A band of thinly bedded
schist (cps) croeses the lower end of the dam site and probabtly extends
sovtheastward along Carlson Creek to Sunny Cove a8 shown on plate 2.
The schiat in this band is dark colored, fine 10 medium grained, and
con3laty essentially of quartz-andesine-hiotite and quartz-andesine-
biotite-horntlende, Some of Lhese srhists econtaln considerable amounts
of ruscovite, and in others diopside 18 abundant, Minor ascesnory
minerals are magnetite, pyrite or pyrrhotite, apat{te, and sphene,

Both the schist and irjection gneiss are cut by dikes of Yight-nolored

potassium-rich granite-oagmoatite and Apl.te, The velrock supports a
growth of hemlock Interspersed with gsparse amounts of cedar.
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Poliation of the rock in the dam site area trends uniformly
N. 250 to 50° W. and dips 65° to 80° WE. The rocks are cut by a
major set of joints spaced 6 inches to 4 feet apart which tremd
N. 60° to 85° B, and dip 650 to 852 3F. fThe courae of Carlson Creek
at the dam site follows the astrike of this prominently Jointed zone
(fig. 3). The combination of northwestward-trending foliation,
northeastward-trending major joints, and a relatively minor set of
flat-lying jJoints, all tend to cut these rocks into rectansular
rocka which are elongated parallel to the foliation.

Unconaolidated deposits.--Tre lower slopes at the dam site areu

are mantled with looge talus derived from injection gneiss. This
material consists of poorly sorted or unsorted angular cobtles and
boulders, some of which are as much ag 25 feet across. The talus
dedbria is mantled with a tangled arovth of devils club and berry

bushes,
Powerhouse aite

A powerhouse could be located in bedrock on the south tank of
Carlson Creex about 3,200 feet upstfeam from the mouth, st a stream
elevation of 20 feet. Below this point & very small increase in
head could be obtained nt the expanse of markedly increasing
the overall tunnel or conduit length, The powerhouse site woult be {n
injection gneiss bedrock sim{lar to'that deveribed for tne iam {nundation,
At this site a steep gully (3 cut alony a zone of closely spaced north-
eag'wvari-trending joints 4imilar to thnae which rontrol the course of

Carlgon Creek at the lawm aite.
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' Tuncel route
G : An approximste tuanel slinement for divertin, wnter I'rom the
o . reserveir to the powerhouse js shown on plate 2. The easct type and

alinenentltor this diversion would depend upon tne midleor sarface
elevntion of. the redervolr. Assacing tuis to bn LAY feey, tae tunie:l

would be anout h 290 feet long with u genatbuy--ubc"' Or uelow srovutd--

abOut 200 feet long Tue tunnel would be in fresh, rmassive injectiorn

1milnr to the foundation roexk st ihe. dum site wod powerne e
,'f.re rock 18 folirted ulmost parallel to thz tiuel alinement,

and {8 cut by the smme major 8ot of northedatvnrd-?xvnd}np Juinle

: _viph-bﬁé@-angle éouthcasterly dips 28 Pound at the A coee {Tl-. ).

o
B

'iw,: .Tvojzbncs of closaiy.spaced Jointe indicatea by disifnet Jinear

depreisioa! vould be cno*snd by 4 tuanel with an alircuerl 08 6hown

. on plate 2 (uction A=A

oaAn e L Cencluagions and recormendstions

:fﬂepervoir s.te.--Tre tloor and wells of the rererved; woulid pe

tfcﬁmp@béﬁ.of bedrock or Ledrucx mantled with Uﬂ;0330}fdhtvd depufity,
which iﬁ sufr!cxeqtly tlght to jnsure nindmum water 265 toroush
leakage

Dam e{te‘»~Bedr0&x In the dwn site grea 8 s )onile o8 o fSus-

dﬂt{on'fer either & zoncrete or roci-7"3111 daw Ae uh 16 3B feetl ntan,

SectLon B B® (pl 2) f8 fa tne vicialty o6 one ¢f tw mors fovorulle

:”: alinemﬂnts. At‘this site the locse %eu!uy debris, provally Yeps Lhes

J5 fe&t 4n maximon thicsn=gs, would e to be Temaved iy, -aipose st

eoun& 1nJec1ion ;neiss bedrock ., Cvl, u thln wat of v«w~+;itou aad

- organie 861l would heve Lo b2 stripped rmim the hede: . The foundution

rock. has sufflcieﬂtlg high compressive aad shesr s*-u- 1 e serort
.t he contmpl(: tad- Load

(?L ]




The foundation rock itselfl {3 nessertially {mperzeale and ine

;oiuble;_.ﬂovever, the maJOr;Jnint: whish trepd parnllel tn the creek
. gh& are perpeﬁdicular to the dar axfs would be natural 5Pepamé chnﬁ-
nela under the p;Oposed dnm. Theae'gnlﬁtn are ~losely apaced, am)
_aré opén:néﬁr;thq surface OVlpg 10 water heepage.pnd frost artion
along thern, Thé&twould nave to be scaled with a prnut crrraln nlong
the propcsed Qam altnement The 1iepth to vhieh yrv1t£ng would be re-

: quired cauid be determxned by pressure tﬂsta from Arill roles nlong

-thc ux*s of tha dAm

Constructxon materials.~-3atia'aotory rﬁuoﬁbd'uabrrgntp or {imen-

;aion stnne cauld be prodJ'ﬂu from the in\ection znp 3 in the Aam alte
Eiaraa. latural aggrera & may he swvailatle from fhe a1}l viam along
ICarlson Creex upatream from ifne lam nlite. 'This all:ivi s uiong the
créek éogs;at# of gutround- 1 to rounded Saﬂi,lvrﬂﬂnjv!. cnt v 1eq, and

Q:pdbb1§¥§Vith minor amonrtn of (otersticial ailt.  Awiy Sram tne cresk

fcé%gqgelkghé flood plain {3 mantled vy a 9urfic£a1:39yer af winnceons
fﬁli;iif‘ﬁf_unknoun thickness, Tre nvaraye agrain size of rae alluvium (n-
Icueases gradually upstream an d {t way e poduibile € yponate a vn]l—L

: gﬂnded,agrregate by Clendineg of mterial)l fram ulbts sy Selerued 2oints
lalongzthg craek. wWashin: «iold peucebly bo weptileag e emovs o

Bllu :Borfow pikﬁ.vould tave to fe snallow oerguse U tre nish watar
“itahle-in-éhe fiood Flafn nren. Tesr it showld ke dux nn o reia

within the ﬂlluvial eposit; Lo dotermine whetner suitalle aeproane 1a
aynilab;guip tpe Tequired Aqurtity. The only fine- rainet mterial avall-

ggble.fom-mn impervious core weulil Le the Jlaclial rock {loar ﬁeoosl:ed in

;thg'tidgl zone at Sunny Jove. The phvdical character)iticn of this naterial

{ahould be determined (£ 5 rock-Till dam i contemplatel For thiz alte,

'
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Puv!rhouse site,--The fresh injection gneiss would be an excel-

4:2. lont rounﬂgtion materia] for the prOposed poverhouse at the site

[ O

.nhavn oD plute 2, or along the south stde of Carlson Creek and Sunny

pre to the ea&t a{ thia site.

& routa --Except Por the two 1olnt zones which cross the

" tunnel alinemen't. (pl 2), hedrock is Irezb aound, and tight. Gullies

‘have been eroded along these zones of closely, npaced Joints, and they

- -ecould bq the source of considerable ground vnter seepage during tunne)-

,1ng Gblcrvuxionl on o similar jointed zone expoaed at the lower end

of the dpn aite wrn inﬁicates that the 3oinu mse probably 6 1nches

~to h rect;aparg kvny ‘from the portals the roek can be expected to

~.._stﬁpd unogpported for an indefinite period, ulthqugh some support may

'7be requlred in: the closely Jointed zones.

A’dieuond drtll program ahould be undertaken prior to selection

}of the {fnal tynnel alinement in order to determhne the nature. of the

{sjointed

g
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TURNER LAKE
Introduction |

The; outlet .of Turner Lake 18 at 13171!;,‘:‘@3 $8° 13.3" N. and long-
itude 133 Sé 1 ‘W. ‘The lake has an approxtnate srea of 2,93 wucres

(Fedem Pover Gamiilsion. 1947, p. 69), and on-August 1h, 1952 1t

had‘a inffaee elevntion of 73.2 feet, Turder Lake discharges lato

Turner 0¥t3k vhich flows half & mile northuestunrd to its meuth on
tha ﬂb‘t shore or Taku Inlet, 22 miles by sea from Juneau (tis. 1).

The.creek dropn through a series of rapids to an elevation of 16,1

'faat. \ﬂ.thin 5@9 tcet of the lake outle‘t and f;'on there it flows on

a; gantl\'gradient to sea level., The vjdth of the lake ranfes from

\

., one»-afourth of é, mile Juet mbove the outlﬂt tc 8 B&xim\un of thres-fourtas
 jof a milq near tho uentel portioca, &nd i3 33 milas in length, The aen-

.:‘eral tpen& is easterly with a 2-mije long soutouard trending arm at

*a ;gthe ea5t~end of the lake, knd a small scuthward-trending emvayment

_.___:':h;efa'_.r'tu\,qiddl,e part of the laxe.

Glacier-ted streamo drain {nto the Luka at the heud of the south-

'waarﬁ-ttenning ATmSs,  and one large streum druins into the east end of

; *>fhe lake.' Several smaller clear water and glaciul streums empty into

the laké at various points along its lengtn, The total drainege area

is approximetely 52,9 square miles,
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A well-maintained {o:rwst service trajl slightly over half a
mile long leads from tidewvater at Lhe mouth of Turner Creek tu Turner
lake, There 18 & forest gervi-e cabin and honthouze on the point
south of the lmke outlet, end a shelter cabln is lorated near the

mouth of the creek that drains i{ntc the easi end ur the lake. UTaz 1.
yre 4 for aerial view of ilower =2ud of Turner lLake,

Pigure 4. Aerfal view of lower end o Turner [AKe .,

Complete regulation ot tne runoff from Turner Lake ~oult be
obLainedlhy ruising the lake level tn an elevetion of 116 feet,
(Poderal Fower Commiaazion, 137, p, 6:). Water from the lske could
then be diverted to a powerhouse nedar the mouth of Turner (reek or s-
an alternate Jocation on Turner Creek immediutely below the rarli;.

The low 3urface elevation of the lake virtually ire~lules development
of adeguate drawdown by tapping the iake below ‘t3 gurface, Similerly,
a combination of low reli--0 av i3 site, and short di{stance from dam
to powerhonse would {ndicute that the only tractieal mesna of rondurting
water to the powerhouse would be with a surface penstock or combtinatior
condui! and penstock, A tentative plan therefore for ievelopment nf
pover would ronaist of (1) 8 low 1am and auxiliary strusture to raise
the surface elevati{on of the inke to approximatelr 114 feet,l(a) A
powerhouse located on Turner Creex 4350 feet downstream from the lake
outlet, or near the mouth of Turncr Creek at tidewater, and (3) =
penstock or combination coniult and penstock to uonluct water from

the reaervoir to the powerhouze. As of 1956 .nere were no aprlics’(ons
on fJle with the Federnl Povcr Commlisston for permlggion to develop

Turner lake.
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Regervolr site

"The regervplir site ig a clacialed valley wition stee;-yited
U-ﬁgaﬁgé profile ﬁp to avoul 20K fect e?vvntlon, a tewd, Vasmoped
pro{ilé'fﬁ'm a}}qgt 1,500 fert wo b 000 feet elevarior, nrd xteeg-
sided ragged ri;geé and penhk: above san elevation ér hON fent

(ffg. h;fpl. 3)»'“Th" vasdn oreup ied by Mwner lake ws scoured oul

_of bedréck by a waatv&ri floving vallry gldeier. The lake botrtom
falla of{ shnryly'frnm shore, ana hus been soundel to o dejpnh af 68
'feet by the Conﬂqrvation Civialor of the U, 3. Geolowlceal urvey,

c e( reme iy ate sloies surrounding Tarnae (Ve «
Be ause of th ext ene tenp a3 urd ™racr ¥ th

lake area uould be inerensed oniv a Hactiorn by rmicing va0 sorface an

';~:ad'litiqna} vz’ ieet to an elewatfon cf 116 feet.

. The ent&*e»lake bisir consists of hard, frenh, razaive zranitis

'rock (hornb]ewdn biot‘tﬂ pranodlorite ).  The bedrock 15 ~oncealed in

‘“,11 alluvinl fnas whih are belng buil’ ont {.to Turner

'flﬂke\at the bend miles from {ts hewi, and AL the hesds of the two

aouthwarﬁ trpnding arma. The gentler slopes are tn par: mntled

lﬂiﬁhctqlua and -small Jundslites. Mormbanl deposita. vrebarnly of

Rédént'dge;'occupy 3mall cirques on the hizher 3lopez in she ares,
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The granitic rocks are cut {nto large blockﬁ generally more
than 5 feet across by several well-defined sets of jJolnte, The
traces and attitudes of the major joints are showm on plate 3, All
of the Joints examined in the rieli were tight with no detectable
weathering alonz them. Six high angle, northeastward-trending
faults or prcvable faults occur withiu the reservoir ares as shown
on plate 3, These structural featlures show up clearly on the vertical
aerial photosraphs ma distinct linear deprrssions generally filled with
talua. The fault planes could not be seen in the field because of
their tenienny to be concealed by talus owing to accelerated frost
action along the shattered zones. Wone of the faults can be traced
for more than a few miles in elther dlrection from the lake, and it
is probable .(rut they actunlly represent relatlvely minor fractures
between the major weslward- snd northwestwari-trending faults of
southeastern Alaska, One of thega ma jor faulta intersects Takn Ynlet
a few miles north of Turner Lake near Davidson Creek (fiz. 1), The
faults are provatly inactive as {ndicated from lack of displacement

of smooth glaclated surfaces and absence of scismicity in the area,
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Dam site area

Bedrock.-- The dam gite ar2a i3 underlain by hornblende-
biotite granodiorite., Bedrock {5 exposed {n the point Jjust south
of the lake outlet, along both shores of the lake upstream {rom
the outlet, and as small rib-like outcrops at the outlet and along
Turner Creek (pl. 3). The rock 1s gerernlly medium gratned, light
colored, and mottled with black ferromagnesian minerals. Lorully,
there i3 a tendency toward a faint foliated or gneissic structure,
with thin dark-colored clots of fine-arained material and prisms of
hornblende or plates of vlotite defining the plane of foliation.

In thin section the rock 13 scen to be hyypidiomcrphic granular in'
texture with an average grain size of 2 to 4 mm. It consists of
atout 50 percent suvhedral zorel andesine (An 30-35), 20 percent
anhedral quartz, 18 to 20 percent subhedral brown tiotite and green
hornvlende, and 6 to 10 percent anhedrul orthoclase. Sphene in
crystals as much aa 2 mm long, anhedral magnetite, and euhedral
apatite and zircon constitute the remaining 2 to 4 percent of the
rock. The minerals are in general fresh with only minor sericiti-
zation of the plagloclase coreg, chloritization of biotlte &pd horn-

blende, and replacement of hocnblende by rods and grunules of epldote.
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Rock slide deposits.--Near the lake outlet and along Turner

Creek & jumbled mass of loose angular unsorted blocks, some of which
are 4O feet or more across, overlie the granodiorite bedrock. Thia
masa of loose rock 1s interpreted to be 8 landslide that camo down
the slope north of the lake outlet from a cliff at about the 1 000-foot
elevation (fig. 4) and filled most of the valley now occupied by
Turner Creek., The landsllde debris is exiremely permealle snd Turner
Creek probavly waa able to maintain its course by flowing through
the meny openings within the masa, A part of the landslide debrin
hags been cleared from the channel by the creek, but much of the creek
course 18 8till chokad with large blocks and sowe water flows through
openings in the debris on the gouth side of the lake outlet,
Landslide dedbris supports a dense growth of devils e¢lub and
berry bushes with a few eamall hemlock and pine trees,

T™alus deposita.--A veneer of talus mantles the base of the steep

slope southwest of the dam site. This talus consists of poorly sorted
angular té gubanpular granules, pebbles, and cobbles with scattered
boulders in a silty sand matrix. Most of the talus fragments are of
granoiforite, but & amall percentage is schiat and chert. These frag-
menta of metamorphic rock may be derived from metamorphie inclusiona
within the granodiorite or could be ground or glacial moraine deposited
‘on the slope, The thickneas of the talus is not knowm.

The growth of large, straight hemlnck trees on the talus deposlit
{ndicates that it has been fairly stable for a8 long period of time,

There {s & modarately dense undergrowth of devils club and berry bushes,.
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Conclus .ons and recommendations

Reservoir site.--All of the reservoir area is in bedrock

overlain by a relatively thin mantle of over'urden, which is
sufficiently tight to insure minimum water loss through leakage.

Dam gite,--The foundation at the lake outlet consists of
granodlorite‘ﬁedrock largely concealed by blocks of landslide
debria, The small outcrops of granodiorite at the outlet, as
shown on plate 3, were distinguished from large, locose blocks of
the same material by comparing the foliation and joint planes to
those in nearby exposures ol undoutted bedrock. Another distin-
guishing feature of the vedrock is that it is the only lithologic
unit on which cedar trees will grow ln this area, All of the
lands] ide debris and surficial organic matter would have to be
removed to expose fresh rock at the dam site, The foundation rock
here is excellently suited for & concrete or rock-fill dam. From
surface indication the joints are sufficiently tight to insure a
minimum of gseepuge through the foundsation. It may be nécessnry to
erect a divérsion wall on the steep north sbutment of the dam mite to
prevent alide rock from falling on the dam.

Auxiliary dam,--A lovw auxilisry structure about 250 feet long

would be required to prevent overflow through the saidle gouthwest
of the lake outlet, Thla gaddle {3 in granodiorite bedrock and
foundation treatment would probably require only stripping of the

surficial organic metter and soll, whiech 1Is less than 3 feet thick.
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Spillway site,--The low divide at 141l feet elevation southwest

of the auxiliary dam site (pl. 3) may be suitable as a natural
Bpillway. The saddle is filled with talus which provatly {u less
than 15 feet thick. An open cut {(n the suddle down to the esti-
mated reservoir level of 116 feet would have to be only 2% feet leep
at the maximum. A test hole should be put 41own in the sadtle to
agcertain the depth to bedrock and‘permit an estimate of the relative
anounts of common and rock excavation ‘hat would ve requ.red,
Construction mareriuls.--Grinodiorite in the iam site area would
be excellently suited for crushed uguaregate to te used (n a conerete
dmm or 4s dimengion stone for a rock-fill dam. There {s no sultatle
natural aggregate in the vicinity of the dam site. The only fine-
grained material in the area that may oe used for an impervious core
for a rock-7T111 4Aam would be the marine glacial rock flour from the
mud flats near the mouth of Carlson lreek. Physical rests of this

material should bte made to determine ity suitab.ility for this purypose,

Powerhcuse site.--One of the poasitle sites for a powerhouse

would be near the base of the rapids along Turner Creek 500 feet Acwn-
gtream from the laske outlet. At this location granodiorite tedroeck

ie exposed, which would be an excellent foundation for a powerhouse.
The other site would be at tidewater near the moutn of Turner (Creex.
No examination of this Area was made during the present investigation,
but aerlal photograph interpretation indicates that there is a possible

powvernouse site on bedrock {mmediately north of the creek mouth.
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