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RESULTS OF GEOLCGIC STUDIES OF POWER SITES NEAR JUNEAU, ALASKA RELEASED 

A report entitled, "Geologic investigations of proposed Sheep Creek, Carlson 

Creek, and Turner Lake power sites, Alaska" was released to open file today by the 

Geological Survey. 

Geologic investigations of power sites on the mainland of southeastern Alaska 
near Juneau were carried out in furtherance of the Geological Survey's program of 
systematic evaluation of potential water power sites in the Territory. The 
reconnaissance engineering geology study by George Plafker indicates that develop-
ment of the three sites is geologically feasible. 

Investigation indicates that the dam site and powerhouse site at Sheep Creek 
are in tight, sound bedrock, and a surface conduit between the dam and powerhouse 
could be anchored in bedrock along most of its length. 

At Carlson Creek the dam, diversion tunnel, and powerhouse would be in sound 
gneissic bedrock. Jointed zones in the gneiss, however, at the dam site would 
require treatment to prevent leakage beneath the dam. The diversion tunnel would 
cross two zones of closely spaced joints, at which support may be required. 

The main dam, auxiliary dam, and powerhouse at Turner Lake would be founded 
in tight, sound granitic bedrock. Foundation treatment at the site of the main 
dam would require only the removal of loose surficial landslide debris. The 
conduit from dam to powerhouse could be anchored in bedrock throughout its length. 

The report includes geologic maps and sections of the proposed power sites, 
and an index map showing the general geologic setting of the sites. It is avail-
able for public inspection at the following offices of the Geological Survey: 
Library, Room 1033, General Services Administration Bldg., Washington, D. C.; Brooks 
Memorial Mines Bldg., College, Alaska; Room 117, Federal Bldg., Juneau, Alaska; 
210 E. F. Glover Bldg., Anchorage, Alaska; Library, 4 Homewood Place, Menlo Park, 
Calif.; 468 New Customhouse, and Library, Federal Center, Denver, Colorado; 
1031 Bartlett Bldg., Los Angeles, Calif.; 724 Appraisers Bldg., San Francisco, 
Calif.; 504 Federal Bldg., Salt Lake City, Utah; South 157 Howard St., Spokane, 
Wash. and also at the Territorial Department of Mines, Territorial Bldg., Juneau, 
Alaska. Copies from which reproductions of text and illustrations can be made at 
private expense are available at 4 Homewood Place, Menlo Park, California. 
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GEOLOGIC INVESTIGATIONS OF PROPOSED SHEEP CREEK, CARLSON 

CREEK, AND TURNER LAKE P(NFR SITES, ALASKA 

By George Plafker 

ABSTRACT 

Geologic conditions at Sheep Creek, Carlson Creek, and Turner 

Lake are discussed in relation to possible plans for hydroeletric 

power development. The proposed sites are on the rugged mainland 

of Southeastern Alaska along Gastineau Channel and Taku Inlet near 

Juneau. Bedrock in the area consists of a coastal strip of nortbwest-

ward-trendinw foltated metamorphic rocks with stit.er northeasterly 

dips. This belt of rocks is adjacent to the Coast Range batholith 

on the northeast, with a 2 to 3 mile wide zone of injection gneiss 

between the main batholith and the metamorphic rocks. 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 Pleistocene 

age and Turner Lake occupies a rock basin formed by glacial scour. 

There is an excellent site in greenstone bedrock 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 powerhouse site is 

exposed 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 is in essentially 

impermeable bedrock; however, a main haulage adit of the Alaska-

Juneau gold mine would probably have to he sealed 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 gneiss. This 

rock is well suited as the foundation of a concrete or rock—fill 

dam, but foundation treatment would be required to seal off closely 

spaced open joints trending perpendicular to the proposed dam axis. 

The diversion tunnel would stand unsupported except possibly where 

it would intersect two zones of closely spaced joints. The reser-

voir would be in essentially impermeable 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 a powerhouse site in bedrock 

along Turner Creek at a stream elevation of 16 feet. Foundation 

conditions for a powerhouse at tidewater, near the mouth of Turner 

Creek were not studied. The conduit would be on sound granitic 

rock throughout its length, and the reservoir is entirely in 

relatively tight granitic bedrock. 
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INTRODUCTION 

Present investigation 

The present investigation was undertaken in furtherance of 

the Geological Survey's program for systematic study and evalu-

ation of potential water power sites in Alaska. A reconnaissance 

study of the geology at the three power sites described in this 

report was made during the period from August 22 to September 5, 

1954. Base maps used were prepared by the Conservation Division 

of the U. S. Geological Survey except for the Turner Lake reser-

voir site map which is from the Taku River (B-0 Alaska quadrangle. 

The topography in the vicinity of the tunnel alinement at Carlson 

Creek was modified from the Juneau (B-1) Alaska quadrangle. The 

entire area is covered by vertical aerial photographs taken by the 

U. S. Navy at a scale of approximately 1:40,000. 
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Previous investigations 

The geology of the area under consideration has been the sub-

ject of intermittent 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, northwestward to the boundary of British Columbia, was mapped 

at reconnaissance scale by Spencer and Wright (1906). Buddington 

and Chapin (1929) extended this regional study to include most of 

southeastern Alaska. Detailed surface mapping in the Juneau area 

has been largely restricted to the Juneau 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 fig. 1). Spencer 

Figure 1. Generalized geologic map of the Juneau-Taku Inlet 

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

and Eakin (Eakin, 1922, unpublished) mapped this area at a scale of 

1:24,000 and subdivided and named the formations described in this 

report. Subsequent detailed surface mapping in the area by Twenhofel 

(1952), Sainsbury (1953), and by Barker in 1954, was directed primarily 

toward completion of unmapped portions of the Juneau and Vicinity quad-

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

nection with his study on the correlation of the Mesozoic stratigraphy 

of Alaska, Martin (1926) assigned tentative ages to the formations in 

the Juneau area, which are followed in this report. No previous de-

tailed mapping is known in the vicinity of the Carlson Creek or 

Turner Lake power sites. 

4 
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Geography 

Physiography.--The urea discussed in this report is on the 

mainland in southeastern Alaska, at approximately 58° 15' N. lati-

tude and 134° 00' W. longitude in the Juneau and Taku River 

1:250,000 quadrangles. The power sites are on streams tat drain 

into Taku Inlet and Gastineau Channel. Within the mapped area the 

mountains rise abruptly from sea level to a maximum elevation of 

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

feet. In the vicinity of the power sites small patches of permanent 

ice and snow occur only in sheltered basins above an elevation of 

2,000 feet. Northeast of the mapped area permanent ice and snow 

covers the higher peaks and ridges and from these ice caps several 

valley glaciers extend to low elevations along upper Taku Inlet 

and the Taku River. One of the most important factors in sculpturing 

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

during the Pleistocene epoch, filled all the valleys in this area 

and 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 

southwestward throughout most of the area and extended across south-

eastern Alaska to the Pacific Ocean (Buddington, 1929, p. 24). 
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Below the upper :,:,Arface of the ice sheet, ridges and mountains 

are smooth and rounded although on the higher slopes they are 

locally scarred by cirques. The higher peaks and ridges which 

stood above the surface of the ice field are serrate and pinnacled, 

awfng to continued exposure to frost act.: ors and headward erosion 

of cirque:). The larger valleys in the area are broad, flat-floored, 

and U-shaped, as a result of glaeiatIon which widened, steepened, 

and straightened the pre-existing river valleys. Gouging of the 

valley floors by these glaciers has produced the deep trough-like 

basins that now contar lakes or formerly contained lakes now 

filled with alluvium. Gastineau Channel and Taku Inlet are fiords 

which probably were former stream valleys deepened below sea level 

ty glacial scouring and subsequently invaded by the sea upon melting 

of the ice. 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 broad valley floors. 

6 



Climate.--The climate of the area under study is characterized 

by rather mill temperatures for the latitude, high precipitation, 

and generally overcast skies. The temperature and precipitation 

record at a station near sea level in Juneau over periods of 54 and 

56 years respectvely are summarized in table 1 (Weather Bureau, 

1955, p. 184, 186). The average annual snowfall at Juneau is 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 Tn).et (Federal Power Commission, 1947, p. 24). Tempera-

tures drop about 1° F. for each 300 feet in altitude, and the 

precipitation rises correspondingly up to an estimated altitude of 

4,000 feet. Above this altitude, precipitation tends to drop off 

rapidly (Federal Power Commission, 1947, p. 13 and 17). Southerly 

vinds of light to moderate force are the rule in the area studied. 

At times during the winter months, however, a steep pressure gradient 

between the high ice caps in northwestern Canada and the relatively 

warm low eastern portion of the Gulf of Alaska may result in sustained 

wind velocities of 50 miles per hour, with a recorded extreme velocity 

of 70 miles per hour at Juneau in February 1923 (Federal Power Com-

mission, 1947, p. 27). 
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Table 1.--Average monthly temperature and precipitation at Juneau, 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

Septem-:er 

October 

November 

December 

Yearly average 

Alaska 

Temperature 

29.5 

29.9 

34.4 

40,4 

47.8 

54.5 

56.0 

55.9 

51,8 

44.0 

36.2 

30.8 

42.65 

Precipitation 

8.0 

5.78 

6.43 

5.73 

5.14 

4.13 

6.04 

7.37 

10.49 

13.03 

10.38 

7.73 

90.25 



Veretation.--The combination of high precipitation and rather 

mild temperatures enceuraces a Luxuriant growth of vegetation beLow 

an elevation of about 2,030 feet. Above this general elevation an 

alpine flora prevails. The forest is predominantly western hemlock 

and spruce with small amounts of cedar. ; wide variety of berry 

bushes, devils club, aad other shrubs is present as a dense under-

f7owth, and a carpet of moss 6 inches or more in thickness, generally 

covers much of the forest floor. Talus slopes, alluvium, and land-

slides are As..ialiy covered by thickets of thorny brash; youn„-, alluvial 

soils support a tan0.ed growth of alders wit:: sr,me cottonwood and 

willow trees. AU of this area is in the Tongass National Forest. 
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REGICNAL GECLOGY 

Bedrock 

Bedrock in the area consists essentially of a coastal band of 

northwestward-trending metamorphic rocks dipping steeply to the 

northeast. This band is adjacent to an extensive complex of granitic 

rocks to the northeast, with a 2 to 3 mile-wide mixed zone of 

injection neiss between the granitic and metamorphic rocr:s (fig. 1). 

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

belt (Buddington and Chapin, 1929, p. 4)) which occurs along the 

southwest flank of the Coast Range batholith throughout southeastern 

Alaska. *The metamorphic rocks in the Juneau area were subdivided c,y 

Spencer and Eakin (Eakin. 1922. p. 21) into: (1) Clark Peak schist 

unfossiliferous varieties of foliated quarts-andesine-biotite-horn-

blende schists with minor thin calcareous beds; (2) Perserverence 

slate - unfossiliferous black graphitic s:ate, possibly 3.000 feet 

thick, and (3) the Gastineau volcani:t F,roup - andesitic greenstone 

and greenstone tuff with minor amounts of limestone and fossiliferous 

calcareous slate. In this report the Coast Range betholith is sub-

Cvided into (I) a border facies of injection gneiss consisting 

largely of quartz diorite showin prominent foliation with many 

relatively thin "screens" and remnants of schist; and (2) massive 

quartz diorite and Eranodiorite with relatively few schist remnants. 

The boundaries of the injection gneiss with the Clark Peak schist to 

the southwest, and the massive 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 approximately located. 



Structure.--The prevalent dip of bedding, slaty cleavage, and 

foliation in the crystalline rocks 13 600 to 800NE. All of the 

metamorphic rocks are apparently conformable, but there is some 

uncertainty as to the structure of this section and whether it is 

right side up or overturned. These considerations are not relevant 

to the present engineering geology study and will not be discussed 

in this report. 

Stratlgraphy.--Martin (1Y26, p. 94) states that "there is no 

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

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

yielded characteristic Upper Triassic fossils. The other beds have 

yielded no fossils, and there is only indirect and inconclusive evi-

dence on their age." However. on the basis of the scanty fossil 

evidence from slates within the GasLineau volcanic group, long range 

correLations with rocks in ad,jacent areas to the southeast and north-

west'and on the assumption that the section is overturned, Martin 

considers the Perserverence slate to he Triassic or older and the Clark 

Peak schist to be Paleozoic with possibly some iafolded Triassic rocks 

(1926, p. 93). Martin's tentative age assignments for these formations 

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

age of only part of the Gastineau volcanic group is satisfactorily 

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

eastern Alaska and the bordering zone of injection gneiss, auddington 

(Buddington and Chapin, 1929, p. 253) concludes "that all the Mesozoic 

intrusive rocks may he of Lower Cretaceous age, but the data given for 

adjacent territory suggests that they may be in part Upper Jurassic 
and in part Lower Cretaceous." 

10 



	

	

	

Faults.--The minor faults in the vicinity of Juneau are shown 

on fi,- The best known of these, the Silver Boy fault, has,-ure I 

been mapped on t..1 s',1rface and underground :n this area. The Silver 

now fault has a general easter v trend and dips steeply to the north. 

The north side is displact'd about 1,400 feet downward and 2,00 feet, 

westward in the vicndty of Juneau ('.akin, 1922, p. 151); farther 

east ne:.r Carlson Creek, there `' :et of horizontal displace-

ment ([3ainsbury. 1'7)53, p. The faults post-date the Upper 

Jurassic or Lower Cretaceous granitic rocv.s and the mineralization 

in this area. Althc,a.st nc displacement or raaciated surfaces has 

been reported or can he detected on the aeral photoKraphs, it is 

possible that tnere may have been some relatively recent movement. 

The sheared zones a1on the faults are readily susceptible to frost 

plucilin. Thus, su:-face traces of the faults are commonly steep-

sided cats, in part filled with talus; the fault traces generally 

stand out prominently on vertical aerial photographs. 

11 
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Unconsolidated deposits 

Glacial scouring during the Pleistocene epoch removed any 

weathered and unconsolidated material that may have been present 

in the area. All of the unconsolidated deposits that now mantle 

the crystalline bedrock are glacial or post-glacial in age. They 

can be classified in five main groups as follows: (1) a relatively 

thin veneer of hound moraine deposited on the lower slopes in the 

area by glaciers of Pleistocene age; (2) ground moraine, end and 

lateral moraine, and outwash, deposited by post-Pleistocene 

glaciers; (3) alluvial deposits along The streams and in the form 

of deltas built out into la;.cc a_ld fiords; (4) deposits of marine 

mud in the tidal zones; and (5) unstratified coarse talus and land-

slide debris found at the base of the steeper slopes. 

Earthquakes 

Earthquakes of moderate intensity are felt frequently in the 

Juneau-Taku Inlet area. The strongest earthquake recorded at Juneau 

was on February 11, 1)34 with a magnitude of 5 on the Gutenberg-Richter 

scale. This earthquake caused "some cracked plaster and other slight 

damage to buildings" ( .C.C.G.S., 1947, p. 80). The epicenters of 

earthquakes felt at Juneau are grouped in 3 distinct zones, (1) along 

the west side of Chicdagof Island; (2) in the Glacier National Monu-

ment area, and (3) in a strip from Skagway to Kluane in Canada. Earth-

quakes of the intensity that have previously been recorded in the area 

would probably cause relatively little damage to structures of the type 

that are discussed in this report. 

12 



	

	

	

	

SHEEF CREEK 

Introduction 

Sheep Creek empties into Gastineau Channel mile southeast 

of thane, 4.1 miles by road from J'tneau in lutitlde 53° 15.5' N., 

and 1on,7itude 134° 1 .4' Sheep Creek heads in a steep-walled 

amphitheater sollt'lvest of Hawtho-ne Peak, and in its middle course 

flovs at a low F;radient a U-shaped basin, which trends in a broad 

arc from northwest to west to southwest. From the site of the pro-

posed dun to sea level, R dtance of 1 mile. the creek falls 630 

feet through a steep-sided, narrow post-glacial canyon. The drainage 

area of S'neep Creek is E..(-) square miLes with square miles draining 

to the dam site (Juneau and vicinity special map scale 1:24,000, 195° 

edition). Small e:rque glaciers and snow fields drain into Sheep Creek 

at the head of the valley, but provide only a small percentage of the 

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

Figure 2. Aerial view of part of Sheep Creek valley. 

Accordinj to the Federal Power Commission (1947, p. 72), complete 

reF,ulation of Sheep Creek would require buildin6 a dam to the 300-foot 

level with a mean reservoir surface elevation of 740 feet. The dam 

would have to De 130 feet high and would have a crest length of less 

than 500 feet. The powerhouse could be located at tidewater between 

the creek mouth and Tharie. ApproximLtely y35 feet of hydrostatic 

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

powerhouse by means of a eombination conduit and penstock totaling 

approximately 4,000 feet in length. 

13 



Figure 2. Aerial view of Sheep Creek basin looking downstream 
(west) from drainage divide northwest of Hawthorne 
Peak. Note smooth, U-shaped profile of valley and 
talus cones at base of slopes. Buildings on valley 
floor near center of picture are at the Portal Camp 
of the Alaska-Juneau Gold Mining Company. The pro-
posed dam site is at the lower end of the basin. 
Gastineau channel in background. 
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••1! , Le.; : (fr. poci . Tht.t I ;s vv.:fn.) soli dt4.t.I'd 
• :; i s t knevr. , A sp.rs,.,.. ,:rowtr. rr: tt,,--•Iw( i.nd 

1.43 fol:..(1. t•.(: • Pf.C1 ;S loverotti 
i.r.rrilirth or d busaes. 

5 
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Dam s, te 

Beirock.--The sheep Creek dam site is a narrow steep-walled 

notch at the outlet of the broad Sheep Creek basin (pl. 1). Bedrock 

at the dam site is predominantly thin- to thiek-bedied slabby green-

stone tuff with minor amouets of fissile black ;1...aphitic slate. 

All graiations between the tuff and slate are found. The 0:reenstone 

tuff is a moderately hard, tough rock that breaks into thick, 

irregular slabs and small Clock=,. The slate cleaves readily into 

flat slats .;enerally less than 2 inches thick, with a silky sheen 

on the fresh aurfaces. 

In 'thin section the greenstone Is seen to consist essentally 

of green chlorite flakes u to 0.2 mm long, and idioblastic prisms 

Hof yellow ewilote up to 0.08 mm long in a colorless groundmass, 

yrobably alllte. Minor constituents are sharply crystallized 

octahedra of magnette 0.1 to 0.4 mm in diameter, granular clusters 

of sphene, and irre,..4Tular pat-hes of idloblastic 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 -.)4 mm in diameter, which consist of finely 

divided white mica flakes, xenotlastic quartz and albite, dusty 

opaque graphite, and. prisms of pale yellow epilote with accessory 

magnetite octahedra and sphene. 

nedding and foliation of the rock at the lam site strikes 

o oN. LIO° to 75° W. ani lips 60 to 79 NE. There is a strong set or 

_ o 
joints spaced from 4 inches to 5 feet apart, which trends N. 55 to 
75° F. and dips KO° to 85'1 SF. Poorly developed joints include a 
nearly horzontal set, and one havIng the same strike as the major set, 
with a near-vertical -lir. 

16 



	

	

	 	

		

	 	

	

	 	

	

	 	

	

	

	

Unconsolidated leposlts.--At tile lam :iite he air'-

1;>(.1,.1 talu!; iy:ri .ro.rarly le33 than 25 1-!-W, the. 

Tni3 1-,-ILF:r al or,:,ifltr. of yo,)rly sorted loose ang-uiar an4 tlx!A3 

of i7reen:o_one an.1 ftss than 4 feet ;Irro6. The 

talus_ ovor..xcrwn with a tanOed vrowth of aliers, devil 7.1u1:, and 

Alluvial deposits ronsing of me ieritely well .torte sl&runded 

pel:n r•obt ,1. r 1 lei. ir 1.10 

:::(-41 dam /Ibcv-! the T.-cpt-sd dux, ste. —ho 

t2r1 hmtrYzk, 7:(ttcnutotd, wiliow tr--r. 

Powert:ouse it' 

The powerhou;e woull t.e at tAewater between Thane and 

tf,e :routP of 31-leer Creek. Blac-k ,r,raphAic slate (e.3reF s exposed 

at the creek ant alorw the roa..1 for a distance of about 

fort to tncs we.; t of the rreek mmitr. West of the area of slate 

hedr,rk is conceale.1 by a veneer of mixel unr:onsciatel 

iepoilt3 and l—)ckslide f.:,r1-; of wlknawr 4.':ettness. The 

.:lac al deposits are nor exposed ih place in this area. East of tne 

mnutn of Ileep ~rPex praatly mater'al 1 well exl'osed to a 

road cut, and .'rcn3ist:; of poor:y torted angular to --lutrounflei sand, 

;)ei,He';, roilles. and .ioatteret 1,ouliers In a rlayey silt 

matr:x. Tne :,e (rook and '1-.cr5o1iriat,,.1 iet.osits in this area are 

henv.ly timbered, aainly w t, hemlock. 

17 



	 	

	

	

	

	

	

Diversion al.nement 

The liverinn alinement wo-Ad ieben1 upor tne sloaton of* 

the powerhouse. Any alinement this ►,;ea, woult be 

or the same type of bedroek and ltrurt.ire as that Acscr:bel at 

the lam 5Ite. Loeslly, tiero..:.k may e wirt1-4 1-sy a th!r. 

r!over of talus or of,l.a• !al materl. 

Conclusions and rf.,:imneniations 

- Trialt mine workni-s ani one largr. 

irift the rronosed relervoir s:'„e. None of '.he smaller 

wcrkrivswoull be sourel of leakage from '.he reiorvoir. The Sheep 

(Meek ad '4, however, ha3 itl portal at an elevation of about 

fPct at. Portal Camr (:1. 1 ), and extendl northward about 

1.0,000 feet to the workinpEs of the "Perseveren,.e or body" !n the 

Alaska-J,Inea mine. This adit would have to 1.4' flealed off 

in nrier to prevent flooklin,7, of the mi::e workinws, and possible loss 

water the re3ervoir. The remainder of the reservoir 3 in 

edrock or cedrock mantled Anronsolidated del.ositA whi.h would 

be essentially impermeable. 

lC 



	

	 		

	 	

	

	 	

	

	

	

	 	

	

	

tn.' :AT ';:te f'; tei as a 

iat t. on for a chi:..ret- tam. narr—ii valley 

at this :lite wcyll'l 're f;)1.t ccrcri•te arm ..-;;_r,.irtre. However, 

te loose tal!ls, prot.aly It7.(3s than 2 feet th ,X, woull , v-I; to be 

re%oved fr,Im the abutmezts to exposG fresh, scunl bedrock. BiArock 

ev“.)::.el at creek lev-1 on eitner of tne -reek, and it is 

unlikely that strpring in e creek would Involve more than 

removal of a few feet, of 1oo3e material. The jointi and bedding 

relative:ly ;o 1.nAt 3eepage anti folnintion treat— 

ment woull be at a mifimam. Tfle abAtments are well suited for 

drivirw tunnels for either Aiversio or outlet Atrct res. Tunnel3 

t.rou,7,h tnese arutments would intersect tne steeply dipping beds 

approximately angles, whl-n i3 the most favorable al:nement 

for tlnnel:w,. Linirw, or supnort. would not be necessary except 

i.ossibly at t.?-!e portals. 

Construcn ront.erials.--It may le f?,.)ftle to obtain suitable 

natural ,concrete a;::,.-Tegate the alluvial leposIts alon 3reep 

reek. Tn.7. samplei hy or atwer soles 

determine ani volume of 1,otental rtwreate available. 

Crushei agi:re:.;ate and lImension :itone N:li e ol•tained from the 

masve fine-4ra1ned greenstlhe that crops out on both siAes of 

C-eek valley upstream from the dam :lite. Although some clay 

for tile Impervious i.ore of a rock-fill dam may be obtained from 

the glacial deposits along Gastineau Channel it is unlikely that 

large sources of suitable material cool.i be found in these deosits. 

https://ev�.)::.el


	Powerhouse coniut s:tes.--The shortest !Alinement for 

eoniting water `rain the dam to a powerhouse at tlewater in 

the vieinity of Thane would tf along section A-A' (pl. I). Along 

Hne A-A' the !ondult and pel:stock would be on sound bedrock most 

of the way with a local cover of talus or glacial deposits that 

has an estimated averae thickness of r) feet, A powerhouse site 

in the-vicinity of Thane would I,c underlain by glacial deposits 

of unknown thickness. Before a powerhouse is located in this area 

the t'.ickness of the unconsoliiated material should be ascertained 

by either drilling or geophysical exploration to determine if the 

structure could be founded on bedrock. 

slate bedrock exposed at the mouth of Sheep Creek and along 

the road for a distance of £50 feet west of the creek mouth would 

be an excellert foundation material for a powerhouse. Location of 

a powerhouse in tisris area would require an increase of about 200 feet 

to the length of the penstock. This may be offset by a somewhat 

lover slope along the penstock alinement which would minimize the 

Iosairility of CsrAption by landslides and snowsliles. The con-

4ui! and Penstock would cross essentially the same type of material 

as that along line A-A'. 

20 
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.=K 

Lnto :70anny 1.:•• ,/,.! on t:Ie west s.iore 

:.f 2i miles !)y Cr*-ek 

r tht. c,f Its trilt:tr-ies, the :7r_lmon Fork 

1,,4 on flani. Cies Mc,untni:I. From thls pcint 

flcws wi',h a st t7.) Its ,junction wit the Sheep 

he%ds betw, Thee7) Mount:',Lin 

-tf]ows e!.-Istwrd cL- .1.i.ent across 

for b.,for t narrcw. 

rtelsrw-rd-tr1;n0:n,; hi:lf lons.T. After emerg1n7 

th tarns shariy southestw,_rd, and *'Lows 

5 ElL.tly for i-3/1-: miles to it3 mouth at 

:7unny Ccv, The . is 2(.7 s4uare 

7- . 1). 

- are-! of •.":flrlsen 

drains to the proposd darn site. The 

13 with only a smal.; proportion of :T:elt water derived 

frcm isoll:td ice and s:iow pl.tches :n the dra!:nage basin. .See fig,are 

fo aerit-,.1 view of pvrt 

Fip7urt. 3. tit,ri!_il view cf part of Carlson C Lek vtAlley. 



	

	

	

	

	

F -ial v;, W of Lt-t. or Carlsor Cr,ek hai in ook' n7 
str-am rrom a 1-,nint over the mo:ith of 

CrArlor ',Ite to in w-rg(. ,!ut t?Iro,Igh 

in foro.:7-17"1. Trend of 'r'-'k it th... dam 11I.J. 

1.:14 on tr rilge in rorowround derino 

nortr.east-trending juint 3.-t. Creek in 
]we rth ::orncr of -.)lt)re trrn1 or the 

roliAtion. FlIt-floorel 1.1str1 above the dam -itte is 

'fl Niluvi,lm-flled lake. 4 



	

	  

	 	

	

	 		

	 	

	

	

	 	

	

	

	

	

	

; :00d tr%il 31,r;ny r7:-)v,s 

(.;oid Minng-, Co. in. a ilst:irce of .tto):t 1-1:, 

the .;;, Carlson 7r— a!yi the :-;:..e-;" York 

along tne transniim II-- fr.:)m Annex Cr:.ok jAnea, tlit in 

t.is area it j., 1-IrRoiy over wiLr: 0-.1..?h. A lit.11 more than 

2 miles of the trar.;703sin hq%et f 

1.he Carlsr,n Creek ;:ro,j-ct 13 ievg-lo;,:. 

Ruoff from Crlson Creek wod e regulatel - Jriletely by 

means of a 25C-foct higji dam at ',he urstream end of th- lam site 

area shown on plate 2 (Federal Power ^ommisslon, 1 r. 'T1). The 

lam woull nave a f'ress, length of about .:(:)! feet. A !..4-rho:Ise -oull 

be located along the southwest bank of Carlson Creek half i mile 

from the mouth, with smill loss of heaA. A tAnnei li e r.) feet 

long, or a coml,ination 3,:loe feet long and e_r)ndult the remainder 

of the ilatane woull be req.,:ired r..on1u7t water to tne pen.;tock. 

There are no ap1,11'!ations filei with the Federal Power Commission 

for development of Carlson Creek. "ATilIc-tt:o:1 priority no. 6 vas 

filed by the Alaska-Gastineall Mining Co., Oetclber 10, 1)14. Ttie 

development of Carlon C7-eek was not r.!arriei oit an the permit 

exirel" (Fedural Pow-r Commi331on, 71). The permittee 

obtained a str,:am flow rec2ri. and made surveri for development of 

a rlh tam at a site elevation c 3i: feet, one-third of a mile 

upstream Vr)m the one consilered in this re7- ort. A Aam at the former 

S. .e would 'Permit level of sli.ntly hi hr nylrostatic heal, hut 

would a]sc require a cowliorahly larger lam longer iiversion 

tunnel. 

22 



	 		 	 	

	

		 	

		 	 	

	 	

	 	 	

	

	

	 	

	 	

	

	 	

	

	

	 	

	

	

	

Tt.7( . 071, !:-H;:!V:rii . • 'r c1 1.r 'or. reek 

crw,i 

Re:lervoir site 

wl.e- crryn Car Lion Creek woull requIrf.,. 

a j10r1 r rax' elf-valon nf at;o!.1 

702; nj? r ji7;sver a portIon (.'ar13on 

ani , . 

..OW' en qte i r. T.redom-

'n:Antly y cr. nei.;3 larr7Ply !'.)1:qted :.1;lar!:z 

with xint,r ATount :lneep Fork 

r7t7!c, of ;.117 tA) ny-Tr(!xvtelY 

1-7) t.:1; urea 1.;!; beit of mar ntcrt-Jelt".1:101t-cfe'q't.‘ (3E6. 

and quhrtz-,tNiene-otcte-

tc . :74t are !'co.nd. ,An:n the anl Fnei3s are rut by 

rt:t0 f1.1.! ;(.-PLaLite. Belror:k 3upportfl a 

ari 

'trly ra' ,t•,-- cy; t of t, 

(-).*4 t c. pooriy :4ortrA ril rtr bo1:11er.3 and -ole3 

a7:d. r'raveI. The larest lepot0t3 are it'] in-. 

(In late : altj.0:01 mo:; of shown a t,edrock on 

tzie !-;ar are all() concralel iv a trin dis-ortinnous veneer of calu';. 

The t1 u.; slore:; are ,.onerally cover, i wlth a .---,rowt of trlsh. 

Tbe '14t-floort:i in upstream from 1)-1 Aam 3ite (f:. 3) Is ihter-

prelfdo t,e a corner 1a(' '1 wal f]lIci with alluvium. 

Tne a ml el Rrow! of alderq. 



	

	

	

		 	

	

	

	

	

underla;n ty fairly mas.iive luartz 

11(,rit,2 irTht. , )n rock 13 medium grained, ?nettled black 

!Ind white, fol:nted quartz dior:te, with widely spaced partings and 

oC i...ray to r.la.7 T1,e scl-.i.;t "screens" are. genr-

ul!y les.; that-. C inches thickness anl are' lanes of weakness along 

w.:;r1; tne rock :1F"aves renAll . In thin .t,'' on the more massive rock 

;een lo range from t.c mm in grain nverfte rbtiut 

perer,t nreds of brown biotite and ragged lans Oi AornbLende, 

• to percent surhe,iral a-- sdrte, 1; to 2J perent anhelral quartz, 

• !Cnor amounts ofaccery %entity'', ,sphene, zircon, and r.a171trs. 

Tny-> !'otte .1-; locally 61terti tc chlorite, plagloria:::e 14 partly 

er:(!;tiz(-1, o.nd HlertJer rods of Ppilote are found interrown with 

te FrotAN.last1c texture in sore sections is ind;cated 

and drawn out plfwinclase, and bent plagio-

cla:-ie twin lark-Ilae. .:':rant remnants In the injection fmeiss average 

1 mm or Le3S in otain size, an3 are composed of essentially the same 

mineral.; a.: lecrited above, with it higher percentage of well-oriented 

,Ln1 correspondinrly less horntlende. A band of thinly beddel 

::chiJt. (cps) crosses the lower enl of the lam site anl probably extends 

f;outheastward along Carlson Creek to Sunny Cove as Show', on plate P. 

The .;chist band is Aark colored, fine to meilun 47ra;ned. anl 
consists essentially of quartz-andesine-tiot:te and quartz-andesine-

tiotite-horni ,lende. 3ome of these sehist3 contain conf;iderale nmourts 
of muscovite, and in others diopuide is abundant. Minor acce3sory 
minerals are' magnetite, pyrite or pyrrhotite, apatite, and 1phene. 

Both the schi,zt and insect:on gneiss are cut y likes of light-collred 
potassiam-r::-h .'ranite-egmatite and aprte. The bedrock supports a 

growth of herl.)ck interspers,Ni with sparse amounts of cedar. 



	

	

	

Folation of the rock in th .: lam site area trens uniformly 

0 0 0 cN. 25 to )0 W. and A:i:s 65 to c00NF. The rocks art cut by a 

Aajor _let of join.ti spaced ( :nches to 4 feet anart viieh trend 

N. :.) to P.5° F. and lin (,5(7' to s25o :W. The (..ourne of Carlson Cr' 

at 0-le 'lam 3ite follow; the 'ztrike of tills prominently jointed zone 

7The r-omnation of nc,r,..lwewarl-trehdinw foliaton, 

horthear.whr1-7.-endin7 nrtjor oints, ar.i a relatHiely minor set of 

lo!nts, all • (• r'.l r,0 (7ut these r.lcks into retan„:ular 

rock3 whicn are elo:vatel narallei to the foliation. 

lero.--The lower slope..; at the lam site area 

stir,7;antied with loose talus lerived from inlect:on gneiss. l'his 

material consists of poorly sorted or unsorted ank7ular ,:•obble3 and 

bouldert, =-, - ,me of whi,71: are ri3 much RS 25 feet. ar:rwls. Th 

lebris is ma:)tlel with z.-1 tarwjed ip-owtn of devil c)ub and terry 

t.uThes. 

Powerhouse Site 

perwerbou3e 6e located in bedrock on the south bank of 

Carlson Creek about 3,200 feet upstream from the mouth, at a stream 

elevation of feet. Below this point a very small 19erease in 

head could be atained at the expense of mar'Aedly increasing 

the ovr!ra1.1 tunnel or condu:t lenw,th. T. e powerhouse sit.t. vauld be In 

injection gneiss bedrock similar to that described for the tam foundation. 

tnis site a steep (-7tlly 13 cut alon a zone of closely sprico.i nort-

r!alwari-trending joints similar to those whi -•n control the course of 

Carlson C-eek at the tam site. 

25 



	 	

	

		

	

		 	

	 	 	
	

	 	 	 	

		 	 	

				

		 	 	 	

	 	 	

	 		

	

	

	 	 	

	

	 	 	 	

	 		 		

	

				 	

	 	 	 		

		 	

	

	

	

				 	 	
	 	 	

'-•••• f'or(1'. vt.-rt. 1..1,,,r from 

••••7::“',•\-,..i.:- 7', .7. no eAaot type 

,dould .lept:rnd •tprm t rr ians•irfiv.:e 

; r: t"(• f' 7_, 7 1c! 

; • •i • • f .s , 

• 1,1' .;: 1 WC):::: Ite.• :'n 

s r 1. :.t. t. c1q!•1 :" to d 

;.1_11;i(::7• 4.:, ' t t 0 1 t 1U. 712 1 ,.:t.new 

7ti 7:7,I th.r7.! It t11r).- 7 -,(),12±;e , •!;t re:in 

w t.J., ,.s a'. ; to 

(1.1.sti7H.:1, 

w,.‘oLLI tyy at%:7111,21 (.171 Gs:lown 

(se,:ticq: A 

;t, 0: a:1d 

se rvc.)1 r s (-)jr ttr.d waLl 3 of the re. go rvoi r voul ;3 

.r..t....c:;#!ki 1.,ei1r (7! &c I cinted de pos I ts 

w .L!•;: Is s 1.111(!iP.r.t 1 y to i %sure Ini:IrTUr w:tter loss friro.,..1,:h 

ream s • te . darn s S' I fiS o 

d%t i on c;-, ;• or roc ;-; - 1 1 &Ir. as '35 feet 

on 4; ' (pi . S ;: t core fzivon-d 

r:f-int!!:t s . At ti i SI thf..7 1_00'e de or , los El 

,) i •.%t).-SS ,woId he tO UP rvztc,ved crt•Sti 

O-Lr, of' ve,;•t:t. on wtci 
s; Lid i. 7 ;7 '.! ,,edroc.-.. The foundut ion 

ri..•.- ,:i)r.1".: eSS. :1t ':.o s'ipport. 7 ,,ntj. 6. -ttir 
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The foundation rock itself t ;ert.ially imrf:rmeatle and in-

soluble. However, ma,lor joint whie trend parallel to the creek 

and are perpendieelar to the dam tiXi3 would be natural seepage chan-

nels under the proposed dam. These johlts are closely spaced, and 

are open near the surf w7e owing to water seepage and frost action 

along them. They would have to be 7.ealed with a grout rurtai n along 

the proeosed dam alinement. MP tepth to which grouting would be re-

quired could be determined by 1, resure tests from drill holes along, 

the axis of the dam. 

Conetruct:on 1:fact(,ry ft.'regate Cr linen-

sion stone could be produed from the ieleetion gnels; In the Jam 

area. Natural aggregate may be available from the all1;viern 

Carlson Creek upstrekm from the drum 71te. Mil at t 

creek conista of Slit roundedto roundel sand, :,7ranule. pebbles, ani 

cobble:3 with minor amourt interstitial eilt. Away from the creel, 

channel tne flood plain is mantled by a :plrfloial layer of !tii,--aeeoul 

silt of unknown to The average grain size of the alluvium in-

creases gradually ui...s.ream and it may be poasible to 1.roduee a well-

i..I.raded aggregate by .1.e.nding of material from pits at selected points 

along the creek. WaAhine probahly remieed to remove the 

slit. Borrow pt-.3 would have to be shallow because of the high water 

tacle in the fl'ood plain firea. Test Fite should be duiz. on a grid 

within the alluvial deposits to determine whether suitable aggregate is 

availarle in the required quantity. The only fine-grained material avail-

able for an imtervious core woull be the glacial rock 'lour deposited in 

the tidal zone at :lunny Cove. The ehyqial eharaeterinties of this arterial 

should be determined if a rock-fill dam ia contemTlated for this site. 

27 



	

	

	

	 	 	

	

	 	

	

	

	

__ PoweroIl. frnh in.lection gneia3 wouli be an excel-

le!t fryirlstion !--iterial for the --o!o5e1 powerhoule at the 

. :dr 1!:)r.„7 tnc .;AtJ1 1:Lie et Carlzor, Creek aid 3unny 

f )7V tO tfis 

ro+0.--Fxcert for the tw ("):.'it zones which cross the 

(.1 )lo,:rot: ary t' ..t Gollies 

have been eroied alonf..7 these7.ore,t; of closely spa,7e1 .ioint3, and they 

(70)111 1,e th,. 30;iri.e of coniirierni-le ground water seevage during t:Inne1-

01:nervations imilar *.olnt.ed zone exposed at the lower end 

of ti;e lam arca, irOirate5 tnat t odrta are probably 6 inches 

f' t. apart. Away from the portals the rock can te exi.ectei 

ittarl .'or an i.nriefi7:ite period, althou,IJI some sAvcor!. mAy 

rcq;irel :ointe4 zore5. 

A liqmond lr!ll Frogram shouli he undertaker prior to selection 

of tunrPA alinement In orier to 1eerm1ne the nature of the 

jc-,inti,i zone.; at. JeL'Al anl inflow of iTound water to be expected during 

tqmPling.. 



	 	

	

	

	

	

		

	 	

	

	

TIIIRNR LAKE 

:!itrotinction 

M-1 outlet of Tur3er i.a.ke is at latitude 53° 1-3.3' N. and long-

itide 7), .1' W. Tile :nke has an r_pprvximate area of 2,': acres 

Puw,:r 1:11d on Aujust 14, 1r)5.' 

a slirfuce olevation cf Tarn(-r LL.k. dls.thar,:es into 

Turner Creek, whi.:h flows ;calf a mile nortnwest4ard to its mouth cn 

the list sn(sre of Tnka Inlet, 22 miles ty ses f:.om Juneaa (fi:. 1). 

droi:s UirouL:h a series of rapids to an elevation of lc .1 

fart wttnla 5iy, feet o.4 -.' the lake outlet, and from there it flows on 

h tc) SPFA w:dth of the lae ran;es from 

-f a miii! algove the o.Atlet to n ciaximum of three-fourt:ls 

• Z nilt. n,!ur tne c.zent.r •• portion, a;,(1 is 3:;. mil .Js in leq4th. The gen-

• tre.nd is easterly lett, a 2-w1e 1cA4- so‘lUtward-trendin4 arm at 

1.. trld of t!:e. lake, a small s(;uthward-trendint: embayment 

7,c.ar the mIddl. part of tht! lake. 

strtq.as drain Into tnt, lake at tae head of the south-

ward-trt,2:1din;; arms, aNd o!,e lartze strea drains into the east end of 

t. '.' Lake. St;ve..% smaller c!lear water k...;]a::al streams empty into 

the lake at various points alone: its len,Lt'l. The total drainage area 

is 11)Prcxiiftt.:!y square miles. 

29 
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A `eiP 1.1 -1;/;. 1 • '.Ta i l ::h*.ly over half a 

mil- lorg lea; from ,1.:iowat,-.r at tne mouth of Turner Creek to Turner 

LAKP. There h; a fore s.'r-vt-c cabin and bob.thouse on the point 

so,An of the lake outlet, and a shelter is located near the 

f) tho carer,( zrt:ns •:h- east end of the . r,ee 

r--, er4 a1 

Aeral ,.;ew o 1,owr end of Turner Lake, 

Complete reul'ition rAnoC!: from TArn,:r Lao. 

raistni,the lake level to an elevw.lon nf 1..“) feet. 

(F-deral Powor Comr, i33ior., 14", ; Warmr from t'le (!ould 

then t:e 1:v.'rte to t powerho.ise near the mouth of TlIrner Creek or W. 

an alternate ocation on Turner 0:-eek ixlmediately below the raril!l. 

nw Jou ;1:rface of the lake virtually i,recluies levelopment 

of adcquh ,.. !rawlown ter 'h(7 lake below its 3urface. 

tt ,:ombi:glti -.)! of low rll,.0 at t!.is site', and. short listance from dam 

to T,ower)-1011:ie wouLi thrit is e only pratical mcaml of coni!..1-t4,ng 

tc try , prwerhol.13e wGull a surface penstock or ,!ombination 

ani f.m:tock. A tez;T:tVve !Aan therefore for development of 

F,owr wo'.1A ,7.(na:st of (1) a low !am and auxiliary :itructurt- to raise 

toe surface elevation of the lake to afTroxim.r.ttely 116 feet, (2) a 

powernouse located on Tumor Creek )=50 feet downstream from the lake 

o,)tl.!.t, or near the mou-th of Turner Creek at tilewater, and (3) a 

penstock or comtination conduit and penstock to ,conduct water from 

the reservoir to the pow,!.rhouse. As of 1956 there were no applications 

or flie with the Fleral Pow.r C:ommisaion fc,r remission to develop 

Tur!ler Lake. 



		 	
	 		
	 	

	 	

	 	 	 	
	 		
			

Ar'r v Tti-tr rrt-ek and 1 Turr:er 
ke rft,4 t. frfira ov.-r 'Pak t) . ster,F -

• •r I Ft' i : !•::I • y 
;r!rir nn Iteep t.c, left. c!' tile 1 (Ike e)ut t 

(, I 4. troi.e.ri 1 t• u. :1-•,!e of r ico 1 icy 
Ft t tarn s . (rel. area at creek mout.h 
i l T.11 la t. • 



 

		 	

	

	

		

	

 

	 	 	

	 	

	 	 			

	 	 	

	 					

	 			

		

Rertervnf r .;it. 

The reservo:i, r t I.; a !:41u.r.• i tel valley w th steel....-:; ! led 

U-Thurt..1 profl uj to about I , --,(;) feet ele vat 1 on , it broa1 , 

prof i le from about. I ,500 feet to 14 000 feet. e I eva on , and s teei— 

sided rape ridLi ar.d .penicr. ahove tn e lovat on of le AY.) feet. 

(fig. 14; pi . 3 ) . trrle r Iai. Nipi3 scoured out 

of belrock westwarl-flowi ng valley krLacer. The lake bottom 

fa 1.l s off shar;- ly fr•-•m :;bore , and hits been noun 1 .•,(1 to a depth of 632 

feet by the Co ervntirn tvi1Or of the U. fi . (3,•ol i 

Bee:ft , of the t. reme y steep r,loi ,cs flurround I i Turner Lake , thf. 

lake area wou1,-1 r inc_rett3ed only a fraction by rrt i the' 'Jr fkic,7 )Ati 

I ti ona 1 43 feet to an e vat rr. cf i16 feet. 

Tr•-! ent ire 1 a f.f- hrt5 in cons Of nr? f 7-es , ry.rtsa i ye t 

rock i o It.f• i.-ranod or I e. The be trocx i .7oncealed in 

17.L7 f.. 3 smal 1 all iv i al fan. wr art be I r.t di 1 o- :t o Turner 

raiKe ut the 2 m1 le:3 frf:r: jt.heal Ftt th1,i-4vizI of two • 

;-.0•!1 reni rv- zrm3 . Trie !. :;1o14-.; tn trt mant. 1 ed 

w 't los and :;-nal 1. 1 arri 31 if te.4 . Mora" o:; ;- rollably of 

, y rai 1 c I rque4 on the hi .•.h.:•r 3l op; In the area 

• 



	

The granitie rocks are eut into large blocks generally more 

than 5 feet across by several well-defined sets of joints. The 

traes and attitudes of the major joints are shown on plate 3. All 

of the joints examined in the field were t:sat with no detectable 

weathering alorv,.them. Six n14h angle, northeastwarl-trending 

fault.3 or prohat, le faults occAr witi- in the reservoir area as shown 

on plate 3. These structural features show 1..m :'learly on the vertical 

aerial photo7raph as distinct linear derressions generally filled with 

talus. The fault planes could not be seen in the field because of 

the' it tendency to be ccmcealed by talu3 owing to accelerated frost 

action along the shattered zones. None of the faults can be traced 

for more than a few miles in either direction from the lake. and it 

is proeable that they actually represent relatively minor fractures 

between the major westwani- and northwestward-trending faults of 

southeastern Alaska. One of these ma,;,or faults intersects Taku Inlet 

a few miles north of 7.1rner Lake near Davidson Creek (fi:7. 1). The 

faults are protahly inactive as indicated frm lack of st.lecement 

of smooth glaciated surfaces and abf$enee of seismieity in the area. 
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Dam site area 

B-irocv.-- The dam site area i3 underlain by hornblende-

biotite grnnodiorite. Bedrock is exposed In the point, lust south 

of the lake outlet, along noth shores of the lake ,Ipstream from 

the outlet, and as small rib-like out-rops at the outlet and along 

Turner Creek (pl. 3). The rock is generally mediur ig.ained, light 

colored, and mottled with black ferrwregnesian minerals. Locally, 

there is a tendency toward a faint foliated or gneissic structure, 

with thin lark-colored clots of fine-zrrained matcrial and prisms of 

hornUlende or plates of biotite defining the plane of foliation. 

In thin section the rock i3 seen to be hypiliomorphic granular in 

texture with an aver/we gran size of 2 to 4 mm. It consists of 

about 5) percent subhedral zoned andes!ne (An 30-35), 20 percent 

anhedral quartz, le, to 20 percent subhedral brown biotite and green 

hornblende, and 6 to 10 percent anhe'iral orthoclase. Sphene in 

crystals as much as 2 mm long, anhedral magnetitr., and euhedral 

apatite and zircon constitute the remaininp. 2 to :4 percent of the 

rock . The minerals are in general fresh with only minor sericiti-

zation of the plagioclase cores, chloritization of biotite and horn-

blende, and rellacement of hornblende by rods and granules of epidote. 
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Rock slide deposit .--Near the lake outlet and along Turner 

Creek a ,Iumbled mass of loose angular unsorted blocks, some of which 

are 40 feet or more across, overlie the granodiorite bedrock. This 

mass of loose rock is interpreted to be a landslide that came 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 landslide debris is extremely permeable and Turner 

Creek probably was able to maintain its course by flowing through 

the many openings within the M853. A part of the landslide debris 

has been cleared from the channel by the creek, but much of the creek 

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

openins in the debris on the south side of the lake outlet. 

Landslide debris supports a dense growth of devils club and 

oerry bushes with a few small hemlock and pine trees. 

deposits.--A veneer of talus mantles the base of the steep 

slope southwest of the dam site. This talus consists of poorly sorted 

angular to subangular granules, pebbles, and cobbles with scattered 

boulders in a silty sand matrix. Most of the talus fragments are of 

granodiorite, hut a small percentage is schist and chert. These frag-

ments of metamorphic rock may be derived from metamorphic inclusions 

within the granodiorite or could be ground or glacial moraine deposited 

on the slope. The thickness of the talus is not known. 

The growth of large, straight hemlock trees on the talus deposit 

indicates that it has been fairly stable for a long period of time. 

There is a moderately dense undergrowth of devils club and berry bushes. 



	

Con(Aus:ons and recommendations 

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

overlain by a relatively tnin mantle of overburden, which is 

sufficiently tight to insure minimum water loss through leakage. 

Dam site foundation at the lake outlet consists of 

granodiorite bedrock largely concealed by blocks of landslide 

debris. The small outcrops of granodlorite at the outlet, as 

shown on plate 3, were distinguished from large, loose blocks of 

the same material by comparing the foliation and joint planes to 

those in nearby exposures of undoulted bedrock. Another distin-

guishing feature of the bedrock is that it is the only lithologic 

unit on whch cedar trees will grow in this area. All of the 

landslide 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 a concrete or rock-fill dam. From 

surface indication the joints are sufficiently tight to insure a 

minimum of seepage through the foundation. It may be necessary to 

erect a diversion wall on the steep north rtbutment of the dam site to 

prevent slide rock from falling on the darn. 

Auxiliary -lam. --A low auxiliary structure about 250 feet long 

would be required to prevent overflow through the saddle southwest 

of the lake outlet. This saddle is in granodiorite bedrock and 

foundation treatment would probably require only stripping of the 

surficial organic matter and soil, which is less than 3 feet thick. 
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Spillway site.--The low divide at 141 feet elevation southwest. 

of the auxiliary dam site (pl. --(,) may Le suitable as a natural 

spillway. The saddle is filled with talus which probably is less 

than 15 feet thick. An open cut in the saddle down to the esti-

mated reservoir level. of 116 feet would have to be only 25 feet deep 

at the maximum. A tef,t hole should be put down in the saddle to 

ascertain the depth to bedrock and pertrit an estimate of the relative 

amounts of common and rock excavation that would be required. 

Construction materials.--7,ranodiorite in the. lam site area would 

be excellently sui.tel for crushed aggregate to be used in a concrete 

dam or as dimension stone for a rock-Till dam. There i no 3i.itaLle 

natural aggregate in the vicinity of the dam site. The only fine-

grained material in the area that may .ised for an impervious core 

for a rock-fill dam would te.. the marine ,,Jacial rock flour from the 

mud flats near the mouth of Carl3on Creek. Physical testa of this 

material should be made to determine its suitability for this purpose. 

Powerhouse site of the possible sites for a powerhouse 

would be near the base of the rapids along Turner Creek 500 feet down-

stream from the lake outlet. At this location granoliorite bedrock 

is exposed, which would be an excellent foundation for a powerhouse. 

The other site would be at tidewater near the mouth of 7'1,-ritr Creek. 

No examinaton of this area was made during the present investigation, 

but aerial photograph interpretation indicates that there is a possible 

powerhowie site on bedrock immediately north of the creek mouth. 
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