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The presently known geothermal-resource base for southeastern Alaska consists of the young igneous v.‘bntac:tb:ws:en T.S::lt’:fo ulrl:;ts.nmr SN ' . Thermal well o
system at Mt. Edgecumbe and 18 hot-spring sites along the length of the Alaska panhandle. Many of the - ) W - i e S i 1 160
600 sites were first reported by Waring (1917) and later summarized by Miller (1973). Several sites reported but _ =1 o '
not substantiated by Waring could not be found by DGGS and are present]y discounted. Three sites—Nylen, Wi, . . A Geothermal gradient test hoLe (Lawver, et al.1983)
Bradfield C‘nﬂl, and Barnes Lake—were recently discovered and are described below. (heat flow in milliwatts/meter)
Thermal springs are the surface manifestations of subsurface hydrothermal systems. In such systems, TENAKEE INLET Jurassic to Tertiary felsic plutonic rocks (Beikman, 1975)
heat is transported primarily by convective circulation of fluids (usually water) rather than by thermal % Surface temperature Convective heat discharge
conduction through solid rock. Hot-water convection systems are divided into three categories based on 80 0.50 (°C) S o S (MW)
reservoir temperatures (White and Williams, 1975): a) high-temperature systems (>150°C); b) inter- 543 \117° 512 \133° )
mediate-temperature systems (90° to 150°C); and c¢) low-temperature systems (<90°C). s SRR B e AR Total dissolved solids — ~ ~ ~— Mean reservoir temperature #%  Quaternary volcanic vent
Next to each thermal-spring site on the map is a simple diagram showing the temperature of the hottest ook 1 Snd XY 48 8. % 88 5. Copyer (Mg/1) (°C)
spring, the estimated convective heat discharged at the surface by spring flow, the total dissolved solids River Meridian, Sitka D-6 Quadrangle. Springs
contained in waters from the principal spring, and the estimated reservoir temperature based on chemical located on Chichagof Island in Tongass sowsma  Fault— Dotted where concealed or inferred
National Forest, about 6.5 km above mouth -
geothermometry. A dash indicates no data available for that entry. of creek. that enters head of Tenakee In-
Chemical geothermometers are based on temperature-sensitive chemical reactions in hydrothermal let. Two main springs and numerous seeps METRIC CONVERSION FACTORS
fluids and are commonly used to estimate subsurface temperatures at sites where data from drilling are e e s 1 meter = 3.218 feet 1 liter = 0.2642 gallon °C = 5.9 (°F-32)
not available. These reactions may control either the absolute amount of an element (for example, silica), >91 Ipm, TWIN LAKES
relative concentrations of elements (for example, cations), or fractionation of isotopes. By comparing the boun:l::!by bedr:;k‘l conn:ul of ‘:;.?e u;.:n:
results of reactions under known conditions with results of analyses of hydrothermal fluids, an estimated g o oo a Lo
reservoir temperature can be calculated. The estimated temperatures derived from geothermometry calcula- Tenakee Inlet may act as conduit for thermal
tions may represent actual subsurface temperatures if several assumptions about the nature of an individual N AR R
hydrothermal system are satisfied. For a review of chemical and isotope geothermometers, see Fournier O el g ™ o Ti g 054 FOWLER CHIEF SHAKES
(1981), - River Meridian, Petersburg C-1 Quadrangle. 60° 0.07
Springs located 25 km north of Wrangell and — 50° 1.30
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Geologists now believe that southeastern Alaska is composed of a complex mosaic of fault-bounded WHITE SULPHUR SPRINGS o bl oot b e R+ S ooy K BB Sy M Ay gt A
tectonostratigraphic terranes. The terranes consist of northwest-trending belts of sedimentary and meta- (Hoonah) spring 2 emerges from alluvium near base of of -ILTni\‘T:d .‘:tatf's-Cilml:((lu l;::r:i:rm at l)::;:d:f River. Meridian, Petersburg C-1 Quadrangle.
morphic rocks with numerous igneous intrusions. Permian ﬁme marks the begilming of a lon" eonjplex 3 B 7 (-.I_:'rf. (:ombi_m-(! discharge is 270 lpm. At high Warm Snril.ug Moun_ﬂ.ain opposite terminus of S;L:r::iqr:::::oﬂ, nﬂ?::z;:‘{qft:?'\z‘ﬂﬁ;::::‘;'::lt
history of amalgamation and accretion of the terranes to the continental margin of North America. The o VL . 3 R R T TS s s, TN S e B s ek L i o s o ooyl
major episode of accretion occurred in Late Cretaceous time (Berg and others, 1978). Subsequent tectonic 1850 \ 70° _ Cape 8 Contact between Cretaceous granitic River, Waring (1917) r.-},mmulu;m 18 s;p:jr:::_ ";];‘,;‘“,"a“_" £ Smv, ,“]"'"i”,tf'" ";“'i“" g —159°
0 _actiﬂty in Cretaceous and Teltlaly times redistributed the terranes 'long mbf fault zones. Cenozoic 0 2110 ; 1 136°20'23" w‘.; {()Cks‘ :::“:]. 1‘&]:.:?::‘1: a'?d” T}pm“:i; :;IZ':::’ most ”.[ which are now submerged by 1.h!‘ :wand\‘pm;.ulm_m::. ‘ltl::_‘_‘:hr g::::l!'l;;_:( e 1""‘1:::'
69 activity also inzludes intrusion of granitic plutons, thermal metamorphism, and local deposition of conti- b :{"t.:. L 2 E . Dibps Wives . B e e n . . L s R TR e i dachincns Biom /SHIE fpatos o7 Shic
nental volcanic and sedimentary rocks. Quaternary volcanism produced the Edgecumbe volcanic rocks Meridian, Sitka D-8 Quudn;-fe. 891:1;?:': : &5 s t¥erjd/ N. 55° W. and N. 75°-80° W. witts level. Combined’ flow miy approach vium Bf('_'r-;:;-ﬂ kMﬂj:laa_t;Q_ :J_:'_l-‘--:»'- l"to,rf{sr' S«-évilv_v.
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Bradfield Canal Quadm’gle {El"ott an.'d Others, 1981)' section of Tongass National Forest. Two .. . g :r:,‘;'::'nrr:::‘l‘r{:::it:ul1ltlfl-s:r:l-l n:‘..lr: |1:c;Ii: r:t: dioritr- ol Rangp et nlith. (I-?eik‘m:m.
The Edgecumbe volcanic field is dominanted by Mt. Edgecumbe, a nearly undissected Holocene e L e ) G i
stratovolcano. that is capped by a caldera 1.6 km in diameter and 240 m deep (Loney and others, 1975); the Dlihucte of myebuin s >76 lota. Tfﬂ: - ;t{r‘lf{; NI. ‘n,g 8“\: . dip 62° N. and
voleanic field covers 260 km? and has a minimum estimated volume of 31 km? (Loney and others, 1975; Bedrock in intertidal zone is Sitka strike N. 16° E., dip 8.
Kosco, 1981). Kosco (1981) has presented evidence that suggests that the Edgecumbe volcanic rocks record E;::.::: o;eﬁ-ht:y Jummhm 1? ﬁ;:gmcm:;
two distinct episodes of magmatism, one having tholeiitic characteristics and the other calc-alkaline affini- exposed within 4 km of site. Several nm
: ; vertical faults trend N. 650° W. (Loney
Hes. others, 1975). ¥ MOUNT RYNDA BARNES LAKE
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Most thermal springs occur in remote areas, commonly near tidewater or along major rivers. Six sites- 41°\ 0.01 ol BADEDIEDIED N Mend 188910 W
are located on Chichagof Island, three on Baranof Island and, including Fowler springs in British Columbia, o T (apw‘-i‘m{;:v;:-’ s SR - iy i é.\i:{l:.‘}f:.“’\.uj‘;‘l}!:l‘" T{ii 1fng1 3; );2 :;:1“ W.:
Canada, five within the Stikine River drainage. Two sites are off Behm Canal—one on Bell Island and one TENAKEE / AIeg: UAS. O S MR T REEERENIE O T River Meridian, Bradfield Cénal C.6 ‘Quad-
near Bai.ley Bay Sprlngs IISO occur on Baker IS]Ind md near the head Of Bradﬂeld Can.l. “Q recent Lat 57° 45477 N long 135°48'23" Wi 41(‘.! e ,‘... r;:![l?;_arni::::;lt:; (l)ll‘0;‘\”r::lllru:\l-”i(_].]r:z‘}:),a:-(;1r1::: rangle. Two springs located fl'\ km east to
discovery of the Nylen and Bradfield sites during timber evaluation and logging operations suggests the e e p A "g’ E. 00“’; m: . o S v information from prospectors and trappers. In oo s s ey Bomgdbone i ar e
presence of other hot springs in remote, inaccessible areas. Although no fumaroles or hot springs occur at Pl et R Lo",'ﬂ';“nw"s““;t s 743 \72 3978, u local inhabliant reported warm sep States-Canada border. Springs occur on
the Mt. Edgecumbe volcanic field, the overlying permeable volcanic flows.could easily mask a hydrothermal Chichagof Island in Tongass National Forest. Lat 57°46°d9"” N., long 135°12'57" W.: :‘mi':’r;:*’ 1{);.’";:: = t’l: ’r‘:‘:*' Poxch n‘(?‘ l:;::i :]'; either side of stream that cuts through narrow
System- P Two :’ﬂﬂ" Iﬂ:fl;usml;::\ll seeps have com- sec. 24, T. 47 8., R.63 E., Copper River inteénsive search in September 1979, :::::L‘r]:‘[\ d.dll“_r;()“Illp\;:‘h:‘:::v :;:_‘:.d]:‘,.r} I_.::;::f:
Measured thermal.spring temperatures ranged from 21°C (Twin Lake) to 91.5°C (Bailey Bay); spring S Nomhwes-rending Cretaceous putonic  Sovints el sl shoms ot Bies e, SALISBURY P Soies e, eod, st o W et b G e et
discharge ranged from 6 Ipm (North Peril Strait) to 435 Ipm (Chief Shakes). Most thermal springs had low rocks crop out along tidal zone and in nearby Before development, Waring (1917) estimated iAtetlayered beds of marble along west flank R
to moderate concentrations of dissolved solids. All springs occur within or near granitic plutons and are B o) Y e her® 1075:  total discharge at 85 Ipm. A test well yielded of/ Qoast Range batholith (Beikman, 1975). Range batholith (Beikman, 1975). Fracture
-distant from any areas of mn't voleanism. Peril Strait btl]t.‘ which strikes N, 50° W. :&Tm;;t\l:: Ofc:m“ia‘-' cml:n:‘:l:mbl:t;! ) Cgmt::-: kwlth (:rel;ire:luanua.rl,? :ii;lril:s is patterns trend N.-S., N. 60° E.. N. 75° w..
r > i abo m east o site. ominan raciures {_}_r}r){! r
The springs probably originated as meteoric waters that circulated along deep fracture systems, which house, which is adjacent to city dock. treud N-84° W, and N. 12° W. P R
were produced by intense tectonic forces associated with the major fault systems that transect southeastern - hun;‘:;";’;;:‘x*ﬂnﬁﬁ' ;L::;::c h:;t: 580
Alaska. Waters that circulate through the deep fractures are heated by thermal conduction from the sur- trondhjemite, syenite, and marble (Loney and BRADFIELD CANAL &
580 | rounding rock; heat is supplied by the regional geothermal flux. Net enthalpy per kilogram of discharge others, 1975). Basement fault that forms
from each spring area was calculated as the difference between the discharge temperature and an assumed g s o i oo
average annual temperature of 7°C at the land surface. The total heat discharged at the surface by thermal beach,
springs in southeastern Alaska was estimated at 5.5 MW. Lat 56°13’64"” N., long 131°16’ 12" W.;
NYLEN I; (']1? ;-»I. :{ SHI i-‘.{ I(_‘tg;)\:‘t; Ri\-{-r .'\-'Ilo}:ldl:mll,.
radfielc sanal  A-¢ uadrangle. Therma
RESOURCE BASE 510 0.20 Z;Jriur.:; 10f-n[lvci zxi;uu:.( 15 kn} t’ns:nf Br;l(if:rld
;anal on East Fork Bradfield River. Two
Subsurface temperatures at thermal-spring areas were estimated by using applicable silica and cation 952 \74° groups of springs discharge on steep slope
geothermometers when available. Mean reservoir temperatures were based on appropriate geothermometers e e FISH BAY M::.:‘;,E,S::G 1 o :huust aﬂfj.-ri ver sl
as discussed in Motyka and others (1980) and Brooks and others (1979). No southeastern site - had an O e ; 2 o gt g s s g
estimated reservoir temperature >150°C; 10 sites were classified as intermediate-temperature systems Meridian, Sitka C-4 Quadrangle. Springs 46 0.30 of three springs that issue from fissures in
(U o 100 ok b stes 2 Stk Apdne ERUEE S O 5 ki from o of suet. for of Drosd i e Bonent. et s o s
subsurface temperatures <115°C. The hottest systems occurred at Goddard, Bailey Bay, and Bell Island. Creek, 300 m from bank on :Dut: dﬁ:o:,df Lat 57°21'10” N., long 135°24'10" W.: Irrum a fissure and several small seeps about
The total accessible resource base for known hydrothermal systems in southeastern Alaska was esti- east-flowing tributary. Thirteen springs sec. 24, T. 52 8., R. 62 E., Copper River . bt or et bocniodl rorrmns g o
mated at 1.2 x 1019J of energy. This estimate was based on a standard reservoir volume for unexplored sorssg .a?p'l'. ?;;mm:;mndammmmu - :umxn, SIS S Sustiage. Soried E Service, B R s
Systems ot 3.4 km as dEﬂned by M‘ﬂner and Ol"'lel‘s (1978) md on heat enerw conml'md in the mnoir }88 lpm, i ;::!“ ::; m:;hlﬁro?;:;u:oﬁ:t:‘::: : Bl‘(il.ﬂ"k is gneissoid hornblende-biotite
referenced to 15°C as defined by Brooks and others (1979). A much greater geothermal resource base may Small outcrop of biotite quartz-diorite stream that is 4.8 km east of head of Fish > kot o ot binfsi i o
reside beneath the Edgecumbe volcanic field. On the basis of volcanic-vent distribution and the assumption Shstes expases alang Brosd Cresk. ttuaion ls Bay. Site contains 22 springs and seeps with . ELN, 38°E. N, 66° E.,and N. 77°E.
a 15 part of northwest-trending Cretaceous plu- combined flow of ~100 Ipm. Small log o4
of a shallow magma chamber, Smith and others (1978) estimated 60 x 10*“J of residual heat energy tonic belt on Chichagof Island. Prominent structure encloses a pool fed by one of .
contained in the cooling igneous system beneath Mt. Edgecumbe. Apart from hot-spring areas and regions i‘;‘;“ -~ ':’:;,“ N. 66° E. (Hudson, 1979) southernmost springs. E
of recent volcanism, the total geothermal resource base in southeastern Alaska cannot now be estimated g O Bnetor Batoieibori g Bt i g B ooy spmmemr e g i
because of insufficient thermal-gradient data and conductive heat-flow measurements. '{‘;';;:ic ﬁ:lptgzy kaup e .t
. Abou rth -
} Kelp Bay Group ismju::tpo‘::;‘w‘::h '::li:l:: :
PRESENT USE 2$le.rln‘gulnmphfhome along Border Ranges 2
. Fa g occurred during post-Early ¥
Most thermal-spring sites in southeastern Alaska have had little or no development because of their KAmENOSoYA Mine, 3
remoteness from major population centers. Several hot-spring areas, however, have been used as recreational
sites. The U.S. Forest Service maintains public cabins near White Sulphur Springs and Chief Shakes hot 1570
springs and plans to build a cabin and trail to Dalton hot springs. The Sitka Borough constructed bath- GODDARD
570 |~ houses and walkways at historic Goddard Hot Springs. During the early part of this century, a hotel and 66°\  0.40
40-room sanitarium were heated by Goddard thermal-spring waters. Tenakee village uses one of its thermal - -
springs to heat a community bathhouse, and at least one local homeowner uses thermal-spring water for 892 \137
space heating. During a pilot geothermal-drilling program sponsored by the Alaska Division of Energy and Lat 56°50'12" N., long 135°22'26" W
Power Development, a shallow warm-water aquifer was delineated near Tenakee village at a depth of 50 m; T. 58 S., R. 63 E., Copper River Meridian,
however, the flow rate (-2 Ipm) and temperature ("-38° C) are not high enough for space heating. Several ;";”d‘“i:‘ “;‘6_:’“ enﬁmqm;";'y :“p‘:"::
of the Baranof Hot Springs are leased for a commercial bathhouse and for heating a general store and Sitka on coast of Baranof Island, 22 km south
several local cabins. Bell Island Hot Springs has had the most development. The thermal-spring waters are ::otrl:;n?y'e;owemg& e
collected in cisterns and used to heat the main lodge, a large swimming pool, and 14 buildings and cabins at i s v A mm“;,n;“';::chff::“"::
the Bell .Island fishing resort. Signs of earlier development at Bailey Bay and Fish Bay hot springs have ?:hlpr::- Water channeled via den flume
: e cistern and piped into t bathho oo
nearly vanished. Other thermal-spring sites in the Alaska panhandle show little sign of use. Bedrock is bornhlendt:‘;otﬂe sr:::: BARANOF BAY
;lic:orlte c.;l the Middle to Late Eocene Crawfish
nlet ton (Lo nd oth : =
| fin Miioate: 204ch whe. shitaut W, tov Bas ol Yo i
dikes that are thought to be related to 280 \91° Esquibel Islghd{/] ot
Most of the more remote thermal-spring sites in southeastern Alaska are likely to remain in a natural Pleistocene volcanism at Mt. Edgecumbe s 4 ESQUIBEL >,
state. Three sites have been nominated for inclusion as ecological preserves by the U.S. Forest Service voloanis Beld, L ?r"'ogg'lg” B Joag 134°60'20" w.; St Joseph Island(} RQ
(Tenakee Inlet, Neka Bay, and Bailey Bay). Thermal-spring sites closer to population centers, however, i T a B R :
could be used for a variety of small-scale direct-heating applications (space heating, greenhouses, possible mul springs lrncated 32 km east of Sitka near
% settlement of Baranof on B f Island. Sit
wood and fish processing). Thermal springs with low concentrations of dissolved solids (Fish Bay and B e Tttt praite ae Bl
Baranof) have a potential for aquaculture. The Sitka Borough has expressed interest in developing the springs, encased in concrete cisterns, supply
Goddard Hot Springs, and the owner of the Bell Island resort is examining cascaded uses of Bell Island Hot water for use in a bathhouse and to a heat
Springs. Reservoir temperatures for southeastern Alaska hot springs are too low to be practical for genera- :':m b I(:::T’ Rk Sk T
tion of electricity. The only site with potential for large-scale power development is the Edgecumbe vol- Springs flow from fissures and fractures
canic field north of Sitka. Extensive geological and geophysical exploration are needed, however, to con- "é‘m‘;':: ;‘;:g’:"e:’ h;:“:i:"“ﬁ‘:’;_‘dme:;‘:-
firm the existence of a developable high-temperature resource. stream cuts, ;md::;ie, ,h::t 1;&“&;: e
east-central Baranof Island (Loney and others,
1975). Fracture st strik
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