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The Honorable Guy R. Martin 
Commissioner 
Department of Natural Resources 
Pouch h l  
Juneau, Alaska 99811 

Dear Commissioner Martin: 

I am pleased t o  submit this report of the Division of Geological and Geophysical 
Surveys' activities during 1974 and 1975. 

These activities reflect the broadened capacities and responsibilities of the Division 
as i t  participates in the long-range planning for the wisest use of Alaska's vast 
energy and mineral resources. 

As Alaska faces another year of critical decisions, we will continue to  provide 
fundamental geologic data so that these decisions can be of the highest quality. 

Respectfully submitted, w**J+# Ross G. Schaff, Ph. D. 

State Geologist 



JAY S. HAMMOND 
Governor, State of Alaska 

GUY R. MARTIN 
Commissioner, Depl. of 

Natural Resources 

ROSS G .  SCHAFF 
State Geologist 
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INTRODUCTION 

PURPOSE 

The Division of  Geological and Geophysical Surveys, 
according t o  Alaska Statute 41, is charged with con- 
ducting "geological and geophysical surveys to deter- 
mine the potential of Alaska lands for production of 
metals, minerals, and fuel; the location and supplies 
of ground waters and construction materials; the po- 
tential geologic hazards to  buildings, roads, bridges, 
and other installations and structures; and shall conduct 
such other surveys and investigations as shall advance 
knowledge of the geology of Alaska." 

STRUCTURE 

DGGS has main offices in Atlchorage and College 
(near Fairbanks). The Division was reorganized into 
several specific sections, all under the direction of the 
State Geologist: 1 )  resource investigations, 2) minerals 
analysis and research laboratory, 3) regulation and 
information, and 4 )  publications. Administrative func- 
tions are performed under the direction of the State 
Geologist, who maintains his office in Anchorage. The 
Division, which has about 35 full-time employees, also 
has four mining information offices (p. 25), where files 
of mining claims, deeds, and affidavits extending back 
t o  1954 are maintained for public use. Figure 1 shows 
the functions of DGGS. 

Jeffrey T. Kline and Joanne K. Welch joined DGGS as 
geologic assistants. 

In the Minerals Analysis and Research Laboratory 
(p. 23), supervisors Dr. Thomas C. Mowatt and Thomas 
C. Triblr resigned. Henry S. Potworowski was named 
lab supervisor in mid-1975. New lab personnel include 
Nicki D. Coursey, geochemical analyst, and Gail A. 
Martin and Gregory E. Douglas, lab assistants. 

In the regulation and information section (p. 25), 
Mildred E. Brown (College) and Agnes M. Burge (Ju- 
neau) left their positions as mining information spe- 
cialists and were replaced by Patricia G. Dieterich and 
Earleen L. Grose. Also, because of the large increase in 
mining claims filed, Carole H. Stevenson was promoted 
t o  mining information specialist. 

In the publications section (p. 43) .  Ann Schell was 
hired as cartographer for the College office. Other new 
personnel were clerk-typists Carolyn J .  Bonnet and 
Robbin L. Gilmore in Anchorage and Mona J .  Robinson 
in College. 

Bonnet, Carolyn J. - Clerk-typist 
Bragg, Nola J.  - Secretary 
Gilmore, Robbin L. - Clerk-typist 
Schaff, Ross G. - State Geologist 

RESOURCE INVESTIGATIONS 
PERSONNEL 

In November 1974,  Jay S. Hammond was elected 
Governor, succeeding William A. Egan. The following 
March, Gov. Hammond appointed Dr. Guy R. Martin, an 
attorney specializing in natural-resource law, as Commis- 
sioner of Natural Resources. Martin in turn named Dr. 
Ross G. Schaff, Academic Dean a t  Alaska Methodist 
University, to  the post of State Geologist, succeeding 
Donald C. Hartman, who had returned to private 
industry in late 1974. 

In other personnel changes, Thomas K. Butidtzen and 
Drs. Milton A. Wiltse, Wyatt G. Gilbert, and Richard I). 
Reger joined the resource investigations unit; Steve W. 
Hackett became the Division geophysicist; Gordon 
Herreid retired; and Dr. Thomas I.:. Smith resi;~ned. 

Bewley, Georgia A. 
Bundtzen, Thomas K. 
Buza, John W. 
Carver, Cheri L. 
Dobey, Patrick L. 
Eakins, Gilbert R. 
Gilbert, Wyatt G. 
Hackett, Steve W. 
Henning, Mitchell W. 
Klein, Robert M. 
Kline, Jeffrey T. 
Lyle, William M. 
McGee, Don L. 

- Geological assistant1 
- Mining geologist I 
- Geological assistant 
- Geological assistanti 
- Chief petroleum geologist 
- Chief Mining Geologist 
- Mining geologist 111 
- Exploration geophysicist 
- Mining geologist I 
- Stratigrapher 
- Geologic assistant 
- Petroleum geologist 
- Petroleum geologist 
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Systematic 
Geological a n d  Geophysical 

Mapp ing  

T 

M , n ~ n g  Ir~fotmation. GEOLOGICAL & GEOPHYSICAL 
C l o ~ n i  Status Files RESEARCH AND SERVICE 

Topical Geologic 

, Laboratory Analysis 
and Research 

Research In Mineralogy 

Mineral at id  Energy 
Resource S tud~es  

Investigations 

Prospect 
Examinations 

FIGURE 1. Duties of the Division of Geological and Geophysical Surveys 
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Morehouse, Jeffrey A. - Geologic assistant1 
07Connor, Kristina M. - Geologic assistant 
Pessel, Garnett H. - Petroleum geologist 
Reger, Richard D. - Mining Geologist 111 
Tosdal, Richard M. - Geologic assistant1 
Welch, Joanne K. - Geologic assistant 
Wiltse, Milton A. - Mining geologist 111 

MINERAL ANALYSIS AND 
RESEARCH LABORATORY 

Coursey, Nicki D. - Geochemical analyst 
Douglas, Gregory E. - Lab assistant 
Martin, Gail A. - Lab assistant 
Potworowski, Henry S. - Mineral lab supervisor 
Stein, Donald R. - Assayer 
Veach, Namok C. - Assayer chemist 

Dieterich, Patricia G. - Mining information 
specialist2 

Grose, Earleen L. - Mining information 
specialist" 

McBride, Ulrika (Ona) - Mining information 
specialist4 

Stevenson, Carole H. - Mining information 
specialist" 

Zartman, Geraldine M. - Mining information 
specialist5 

PUBLICATIONS 

Larson, L. Frank - Publications specialist I1 
Mann, Roberta A. - Clerk 
Renaud, Charlotte M. - Cartographer I1 
Robinson, Mona J. - Clerk-typist 
Schell, L.C. (Ann) - Cartographer I 

REGULATION AND INFORMATION 'college office ( P .  25). 
3~uneau office (p. 25). 
* ~ n c h o r a g e  office ( p .  25). 

Conwell, Cleland N. - Mining engineer '~etchikan office (p. 25). 
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spirrs ri~nming cirrlirr i l l  buchgrotu~d. 



RESOURCE INVESTIGATIONS 

COOPERATIVE PROGRAMS 

An emerging role of the Division of Geological and 
Geophysical Surveys is the coordination of resource 
studies. Much of the needed geologic information 
about  the state can be obtained through cooperative 
and collaborative efforts with federal and state agencies 
and with private enterprise. 

WATER RESOURCES PROGRAMS 

During 1974 and 1975, DGGS collaborated with 
the Geological Survey on a water-resource program 
within Alaska to  prepare a long-range plan for the 
proper use and development of Alaska's water re- 
sources. This project was divided into the following 
two general categories. 

publish a regional gravity map of Alaska a t  scales of 
1:2,500,000 and 1:1,000,000. DGGS personnel oc- 
cupied gravity stations in the Cook Inlet area, western 
Brooks Range, Alaska Peninsula, and Gulf of Alaska 
during the 1974 and 1975 field seasons. Final map 
compilation is complete and in press. Project leader is 
D.F. Barnes7 of the U.S. Geological Survey. 

S. W. Hacket  t 

PETROLEUM INVESTIGATIONS ON ARCTIC SLOPE 

Petroleum-related investigations of the Arctic Slope 
basin and a study of the regional geology of the central 
and western Brooks Range were carried out  in co- 
operation with the U.S. Geological Survey during the 
spring and summer of 1975. 

COLVILLE-CANNING RIVERS 
STATEWIDE WATER INVENTORY 

The two surveys collaborated on a program of 
surface- and ground-water data collection, processing, 
filing, and tabulation. Work expended in this con- 
tinuing effort included aquifer tests and geophysical 
logging of selected localities. The project chief was 
G.S. Anderson%f the U.S. Geological Survey. This 
project will be continued in 1976. 

Regional well correlations in the Colville-Canning 
Rivers regions were used to produce a series of iso- 
pachous and structural maps of the subsurface in this 
part of the petroleum province. Principal authors were 
I.L. Tailleur8 and G.H. Pessel, with participation by 
K.J. Bird9 and 1t.L. Carter.I0 These maps are currently 
being reviewed for publication by the USGS. 

BROOKS R A N G E  
WATER RESOURCES PLANNING 

A long-term program to fit the needs of Alaska- 
including consideration of existing federal, state, and 
local water-resources programs-was scheduled t o  be 
designed by the U.S. Geological Survey in lale 1975. 
In the program, federal hydrologists are to  work 
closely with DGGS personnel in such areas as reviewing 
the state's legislation, classifying state lands with respect 
t o  water resources, and providing input for land-use 
planning. 

li. G. Sclla/'f 

REGIONAL GRAVITY MAP O F  ALASKA 

DGGS and the U.S. Geological Survey completed a 
cooperative effort in acquiring the necessary data t o  

 round Water  Division. Anchorage, A K  99501 

A DGGS-USGS Arctic Slope field party investigated 
regional stratigraphy and structure in the central and 
western Brooks Range, and sampled for organic geo- 
chemistry and nlicropaleontology along the south flank 
of the Arctic Slope basin. Gravity profiles were es- 
tablished across selected traverses of the northern 
Brooks Range and the south flank of the basin. Paleo- 
magnetic studies in the Brooks Range and stratigraphic 
studies of Cretaceous sediments in the basin were also 
undertaken. The U.S. Geological Survey field party was 
directed by C.G. Mull1 and Tailleur. 

G.H.  Pesscl 

7 ~ r a n c h  o f  Alaskan  Geology. Menlo Park. C A  94025. 

'Branch o f  Alaskan Geology. Menlo Park. C A  94025. 
'011 and Gas Branch, Menlo Park. C A  94025. 
10.---.------------..--do---.----.-------. 
1 1  - . - - - . - - - - - - - - - - - . . . - - - - - - - - . - - - . . - - - - - - .  



6 BIENNIAL REPORT - 1974,1975 

GULF OF ALASKA 

The primary purpose of the project, jointly funded 
and operated with the Cons~rvatiom Branch af the 
U.S. Geological Survey, was to measure tt7.e thickness of 
the poitentid source and reservoir rocks of this area. 
Secondary purposes of the project werp a gravity 
survey, stream-sediment sampling for base metals, scin- 
t i l lomet~r  readings fo r  uranium, checking for coal, and 
furnish in^ the Alaqka Department of Fish and Game 
with an animal count. 

Nearly 14,500 feet OF vertical section was m ~ a s u r ~ d  
and sampled; another 27,000 feet of labral sand traverse 
was completed. Ninety samples were collected for 
hydrocarbon analysis, 48 for geochemical, and 19 for 
macropaleontological. Two coal and three oil samples 
were d s o  taken. Gravity stations werp taken on a rough 
10-15 mile grid from Cordova to Dry Bay. 

Thick sands, 250-500 feet thick, were found on 
state land in the Yakataga formation-an area that will 
be a primary target for exploration in the Gulf of 
Alaska. Oil seeps were resampled a l  three locations. 

State land in the Yakataga area has fair t o  good 
reservoir quality in the outcrop. The basal Yakataga 
formation has the best potential, with about 500 feet of 
sandstone overlying many oil seeps. Porosity ranges from 
a few percent t o  27 percent. 

W.M. 1,vlr 

IVESTERN BROOKS RANGE GRAVITY SURVEY 

The U.S. G~ological Survey and DGGS collaborated 
on regional gravity surveys over the Kobuk-Ambler 
lowlands, eastern Raird Mountains, and Schwatka Mnun- 
tains. Over 150 hellcopter-assisted gravity stations were 
 mad^ in the Ambler River, Survey Pas ,  S ~ u n g n a k ,  and 
Hughes 1 : 250,000 quadrangles. Another 80 gravity 
stations were taken while making fool traverschs along 

road systems o v ~ r  the Cosmos Hills, Robuk, Dal~l  Creek, 
and Rornik areas. These gravity data, when compiled 
with U.S, G~ologlcal Survey reconnaissance information, 
will help in tying together wgional bedrock geology, 
tracing regional structural features and fault systems, 
defining rock density signatures ( i f  any) o f  newly dis- 
covered copper o w  deposits in the Ambler district, and 
reducing aerornagnetic-data ambiguity. 

Geological interpretation of regional geophysics! data 
will be useful for earth-resource inventorying, evaluating, 
and land-u.se planning in the western Brooks Range area. 
The regional survey provide a basic framework for more 
detailed geological and geophysical inv~stigations. 

Helicopter and partial logistic support came from the 
U.S. Geolocical Survey. 

S. tV. H u r k ~  I1 

R.G. Scllar[, IWA. WiItse, urzd dl. lV. Hrtlrttr~g nwnif  IV,M 1 , y l ~  sumpl~s o r 1  seep a1 t tortt~ ~ I I ( !  I)/ iVIalasptrta 
Ireljcopl~r a( Arctic Camp,  flmolrs Il'ongr. Uloctrr, Guif  of rIlas/ru. 
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GEOCHRONOLOGY PROGRAM 

DGGS staff geologists and personnel of the geo- 
chronology laboratory of the University of Alaska 
Geophysical Institute continued working closely in 
1974 and 1975. 

DOCUMENTATION 

Alaska DGGS open-file report 72  by D . L  Turner1 
and T.E. Smith, "Geochronology and Generalized Geol- 
o m  of the Central Alaska R a n g ,  Clearwater Mountains 
and Northern Talkeetna Mountains," was pleased in 
1974. I t  contains a 1:250,000-scale geologic map with 
83 K-Ar mineral ages debrrnined in the g~ochronology 
lab. 

A report tit.led "Radiometric D a k s  from Alaska: A 
1 9 7 5  Compilation" by Turner, D. Grybeck,lf5 and 
F.H. Wilson14 was published as DGGS Special Report 
10. This report contains a computer-produced listing of 
over 700 published radiometric dates organized hy 
quadrangle, rock type, dating method, and mineral 
dated. 

Tt~e Radiomelric Age Map of Alaska was also 
completed. This map, released as a series o f  open- 
tile reports (ADF 82-86) by Wilson and Turner, consists 
of  a 1:1,000,000-scale enlargement of the five National 
Atla5 Maps of Alaska with p l o t k d  radiomclric dates 
and accompanying text. The map includes published- 
thesis and open-file radiomet-ric data available as of  
June 2975. Accompanying each map section is a table 
keying the plotted dates lo  the more detailed listing in 
Special Report 10. The map i s  available either on paper 
or  transparent mylar. Because the baqes used are 
identical, the mylar version can b~ used as an o v ~ r l a y  
for the new geologic map of Alaska b ~ i n g  prepared by 
Helen B i k m a n  of the U.S. Geological Surve) .' " 

FIELl) PROGRAMS 

Two c o o p ~ r ~ i t i v e  fitlld projccts wprr initiated during 
the surnmpr or 1974 with D ( Z S  helicoptrr support: a 
study of chronology OF intrusive activity on the Alaska 
Ptaninsula and a slurly.oP hast.~nent chronoiogy in th r  
Talkeetna Mountains. All necessary minpral srparations 
for tfirse projects have been compl~lr.d and the ana- 
lytical work involvr~d in dating was campttlted in 
1995. 

Sarmpling Tor dating along the south flank of tilt. 
Brooks  rang^ was conlinued in 1975 try h1.A. W j l t s ~  and 
M.W. Henning. "l'urn~r joincd DGGS field parties i n  the 
Healy and Kantishna areas for joint sampling. Thpsr 
samplrs are now I l~ing rvaluated for dating. 

Ceochronology of Itrt* Craig A -  quadrangbe, thc 

Talkeetna Mountains, Alaska Peninsula, and Livengood 
areas were also completpd in 1975. 

D.L. Turner. 

K-AR AND FISSION-TRACK DATING OF VOLCANIC 
ASH LAYERS IN TERTIARY FOAL BEDS ON THE 

KENAI PENINSULA 

In a pilot study completed in 1975, 14 K-Ar and 
fission-track hineral dates were determined from over 
30 ash partings from coals on the Kena~ Peninsula. 
These datings are significant because: 1) they were 
obtained from type and reference sections for  two 
paleobotanica! stages and thus determine chronologic 
positions of these stage type and reference sections; 
2) concordant dates were obtained from as many as 
three different minerals in the same sample, thus 
ruling o u t  the possibility of mixed volcanic and detrital 
min~ralogies; and 3) they exemplify the potential value 
of ash partings in coals for stratigraphic correlation of 
terrestrial coal-bearing sequences. 

Our data establish an age of 8 m.y. (late Miocene) 
for the Momerian-Clamgulct~ian Stage boundary in i ts  
type section. The early part of the Clamgulchian Stage 
is thus shown t o  be Miocene rather than Pliocene, as was 
previously believed. 

This project was initiated by D-M. ~ r i p l e h o r n ' "  
with DGGS support and later continued by Triplehorn 
and Turnerl%ittl support from the Union Oil Com- 
pany and the U.S. Bureau of Mines. 

D.:W. Tripl~ltorn 

RROOKS RANGE PROJECT 

Geologic investigations in the southwestern Brooks 
Range were continued for the fourth yeas in 1974 and 
for the second year as a joint program with the U.S. 
Geological Survey. The majn objective of  the project was 
regional geologic mapping along the plutonic and meta- 
morphic belts in the s o u t h w ~ s t ~ x n  Brooks Range. Map- 
ping was continued west from t h ~  limit of work done in 

6 ~ , \  Gcolcv~v Drpartment. College. AK 99101. 

1 2 ~ ~  C i e n ~ ~ h v ~ n c a l  l n ~ l ~ t t ~ l r .  Cullcar, A K  4I170L 
1 3 ~ A  Grmnlrrgu U~t>nrLlnrnt, COIIPEP, A l i  9!4701. 
' 4  - - - - " - - - - - - - - - d o  . - - - - -  - - - - - -  
" ~ r a n c h  o f  Alaskan  Gcnlogv. M e n l o  Prrrk. ~~'9.14)2: , .  

DCGS cornp near Worni l r .  wcslern Alaska. Bear C r e ~ l :  
~ k f ~ n i n g  lrcod frame nrld ~xplora l ion  camp in Gacliground. 
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1973. Approximately 2,200 square miles w e r ~  m a p p ~ d  
a t  a scale of  1:63,360 in thc soutlirastern part of  the 
Raird Mountains quadrangle and in thr  western Ambler 
River quadrangle (fig. 2). As part of the invrsl i~al ion,  
approximatply 500 stwarn-sediment samples w ~ r e  col- 
lected for georh~rnical analysis, and 11 9 gravity stations 
werp establish~d. 

The rnrlallogpnic belt in the southwesteril Brooks 
 rang^ is now recognized as one of the most important 
metal provinces En the state. A number of d ~ p o s i l s  of 
copper, lead, zinc, cadmium, and silver have been 
discovered in thr  Ambler River and S u r v ~ y  Pass quad- 
ranglcs. In clip past 2 years, a claim-staking "rush" 
continued with thousands of claims filed. hlineral- 
ization is common in parts of the Rrooks Rangc adjacent 
to t h ~  mehllogenic belt and along the rxknsion of the 

.. & , - it .::. . 'I' 
L - r r , p  

> 

belt, ant! ptospclcling is ~ x p r c t r r l  t o  rewal still more 
drposils of ~ c o n o m i c  intcwst. 

Tlir field party o p r r a t ~ d  from thr  village of Kiana, 
on the Kobuk River, with an FH-1100 tlelicopter 
furnished on contrart by Merric Inc. nf Fairbanks. 
Personnel includrd 1.1,. T a i l ~ e u r , ~  and W.P. 1 3 r o s g ~ ' ~ ~  
of the U.S. Crological Survcay and G.N Prssrl. R.R. 
Forbvsl "and J.R. Cardrn '' worked wilh the field 
party for a few days, continuing their investigatirrns 
of hlue~chists 111 lh r  s o u t h w r s t ~ r ~ i  13rooks 11angr. 

C;. H. Prssrl 

COOK IN1,ET PROJECT 

In a rontiriuing cffort with tIir U.S. Grological 
Survry, DC;C>S assisted in invrsligating Conk I H I P L  
o n s h o ~ r  and nffslzore areas from Kalgin Island south t o  
C a p  Douglas. First, up to 500 miles o r  srismic data 
rvrw acquiwd. Gravity and magn.t4ir data were also 
acquirrd from this a r m  

DGGS geologic Firld parties also lirlpc'd Inap the 
Kcnai Prninsula around Seldovia and the area from 
Rru~n Hay l o  Capr Ilnuglas t o  connrcl  offshore geo- 
plly sical dnla 1 0  onshore grnlogy. From thew data, 
slraligraphic srrtions will bt. i n e a s i ~ r ~ d  and rrgional 
geologic crrjss sections will be construckd. The work 
~ n c l u d ~ d  sampling for orgar~ir-rich rocks capable of 
generating o i l  and  gas, s ~ a l s ,  and reservoir rnckq that 
may b~ important drilling objrctives. 

The rrsultant data will he cornpilrd and distrihutrd 
in the srctions pertaining t o  t h ~  Fram~work geolum, 
and rrsnurce appraisal estimates in t h ~  final environ- 
mental impact statement for the Lowrr Cook I n l ~ t  sale. 
P r o j ~ c t  chirf was L.R. hlagoon 2o of the U.S. Grological 
Survey , 

1f.G. Schnff 

GRAVITY SURVEY OP  TCPRDRILLQ BLOCK. 
SOITTII-CI<NTFtAL ALASKA 

In ;i joint projeul with thr  U A  Grr~Png!l Urpartrnrnt 
and I>ropliycical I n ~ t i t ~ l t ~ ,  ovPr 200 gravity s ta l~ons  were 
taken (fig. 2) in 1974 in a prrv~ously unsurv(.y~rl areit 
west of lhe upprr Conk Inlet ('I'yonek and Kenai quad- 
rangles). ntr area is of great tt.oton~r importance 
h ~ c a u s e  it contains th r  junction of the Alaska and 
Alrul.ian Rangrs. the t~rminat ion of thr Al~ut ian  vol- 
canic arc, r,hr junrtion of srvrral major fault syslems. 
and T r r t i a v  oil- and gaq-b~aring srditnrnlzlp~ basins. 

Sttbep griivity g r a d i ~ ~ i l s  revealrd for the first time thc 
high-angle revesp tiaturtl of  thrk C a ~ t l ~  Mountain, Rruin 
Hay, and  Beluga Mountain faults. Thr  R~lufia  Moun- 
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tain fault is a previously undefined major lineament 
which coincides with a postulated hinge fault in the 
subducling Pacific plate. The location of the Cook Inlet, 
R ~ l u g a ,  Susicna, and Yentna sed im~ntary  basins appertrs 
t o  be con t r o l l ~ d  by deep-seated basrmen t discon- 
tinuities. 

The project was directed by J .  Kienl~."' H~licoptcr  
support was provided by DGGS. 

S. 1V. t fackr f l  

granodiorite contact. Roth the skarns and the magnetite 
bodies contain small concentrations of chalcopyrite 
that wouEd assay a t  several percent Cu. 

The field investigation was a joint state-federal 
project. S,P. ~ a r s h "  directed the U.S. Geological 
Survey effort. 

M.A.  \,illsc, M. W. Henning 

MORDENITE DEPOSITS AND ZEOLITE ZONATION 
IN THE HORN MOUNTAIN AREA 

I.F. Polmcr of [I.,?. Grtllng~col Suruey sornplrs oil 
srrp at nortit end of Malnspinn Glacier, Gulf  o f  Alashn. 

COPPER DEPOSITS OF THE CFFANDALAR 
C-4, C-5, D-4, AND D-5 QUADRANGLES 

F i f t e ~ n  major groups of claims include the mast 
promising anomalous arras in the Chandalar belt of 
mineralization. The d ~ p o s i t s  resemble small metamor- 
phosed and deformed porphyry-copper systems de- 
v ~ l o p e d  in and around sill-like bodies thal have intruded 
a Paleozoic carbonate-argilli te terrain. The associated 
rnpta-igneou? rock is a hornblende granodiorite (field 
b r m ) .  This rock has undergone intensive shearinc for a 
considerable distance inwards From its contact with the 
surrounding P a l ~ a z o i s  rnetasedirnents. As a result of 
this shearing, primargr igneous textures and mineral 
assemblages have been cornple tely destroyed in bolh 
the smaller intrusions and the marginal zones of the 
larger me La-Igneous bodies, Where this shearing has heen 
extensive, i r ~ t r u s i v ~  rorks appear as quartzow chlorite 
schists. Both firld lnanifrstations of igneous rock, how- 
ever, contain disseminated chalcopyritr, m o l g h d ~ n i t ~ ,  
and pyritr. 

Small silicious  pid dole-garnrl diopsidc(?) skarns have 
developed locally in marbles and appear as thin, ir- 
regular rnasfs scatterpd along the ganodiorite meta- 
sedimentary contact. Some of l l ~ e  claim groups also 
contain small podq of massivp magnetite localized a l  the 

Extensive mordenite-rich tuffs, occurring, with the 
Talkeetna formation in the Horn Mountain area of 
south-centrat Alaska are of commercial grade. The 
properties of the mordenite with regard t o  commercial 
requirements need further study. 

The zeolites in the area were formed by burial 
diagenesis and regional metamorphism of lava and 
volcanic detritus deposited in a eugeosynclinal trough. 
Ifeulandite and laumontik zones suggest that  the sed- 
iments werp subjected t o  a maximum tempera tur~  near 
20O0C a t  w a k r  pressures from 0.5 t o  3 kilobars, which 
corresponds t o  burial depths of 1 t o  10 kilometers. 

Tlir occurrence or morrfenitp within the heulandi te 
zone is probably due t o  the fine-gained nature of the 
parent tu fh ,  which caused a h i ~ h e r  silica activity than 
elsewhere in this zone, thereby producing mordenite. 

Analcime, which occurs locally within the mordenite 
zone, may have been formed from m o r d e n i t ~  or heu- 
land it^ tuffs by the action of solutions that  were more 
alkaline locally than elsewhere in the zone. 

D.R. H a ~ k i n s ~ ~  

COMMERCIAL-GRADE MORDENITE DEPOSITS 
OF THE HORN MOUNTAINS 

7~ol i t i zed  t u f f  beds that are 14 k i lnm~ters  long, a t  
!past 30 meters thick, and that cdnsisl of  about 50 
percent m ~ r d ~ n i t e  are present in the Horn Mountains. 
This mordenite-tuff is of comm~rcial  gadr and shows 
promise as a sulfur-dioxide sorhcnt. 

Roth the individual tuff beds and the entire tuff 
unit are graded. The double grading implies that the 
tuff  was formed by a large undersea volcanic (dacitic?) 
explosion. 

Mordenite and other zeolites such as heulandite, 
laumontite, and a n a h m e ,  which occur in other rock 
units of the area, were formed by chemical reactions 
controlled by the composition and permeability of the 
parrnt matcrial and the composition of intrastratal 
Ftuids. During zeolite formation the volcanic pile was 
subjcclad to fluid pressures of 0.5 t o  3 kilobars and 
bmperatures less than 2Q0°C. 

13.R. Hawkins 

c ranch of Exploratir,n Rrsrarrh. G o l d ~ n ,  CCI 80401. 
2 3 ~ e o l o ~ ~  Depmrtmenl, Univer%lty sf Alaska, CnilPpe. AK 

514701. 
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GEOLOGY OF THE RAINBOW MOUNTAIN- 
GULKANA GLACIER AREA 

The Rainbow Mountain-Sulkana Glacier area i s  
located in the eastern Alaska Range near the Richardson 
Highway between Phelan Creek and the upper reaches of 
College Glacier. The bedrock in this area is part of the 
complex lerrane that is extensively exposed along the 
south flank of the eastern Alaska Range. This terrane 
consists of metamorphic rocks of uncertain age, upper 
Paleozoic volcanic and sedirnen tary deposits, middle 
Triassic greenstones, granitic intrusives of hlesozoic and 
Tertiary age, and Tertia~y nonrnarine sedimentary and 
volcanic deposits. Most of the work was devoted to the 
upper Paleozoic volcanic and sedimentary rocks to es- 
tablish late Paleozoic paleogeography and pal~otectanics 
for the eastern Alaska Range region. 

The late Paleozoic and Tertiary strata are folded into 
discontinuous anticlines and synclines with steeply 
dipping limbs. Fold axes trend northwest in the western 
part of the area. In the eastern part of the area the 
folded strata appear to  have been rotated counterclock- 
wise, and the fold trend there is  dominantly northeast. 
High-angle, reverse, and thrust faults are common 
throughout the area, and a major north-dipping reverse 
fault separates the upper Paleozoic strata from the 
Tertiary deposits. 

The upper Paleozoic strata have been divided into 
two lithologic successions. The older is named the 
Tetelna Complex, and it ranges in age rrom middle 
Pennsylvanian to early Permian. The Tetelna Complex 
is overlain by the younger Mankornen Group, whicl~ is 
early to middle Permian and possibly l a t ~  Permian in 
age. The two  succession^ are separated by an erosional 
unconformity. 

The Tetelna Complex consists of appraximat~ly 35 
percent andesitic-ba5altic lava flows, 1 2  percent andesitic 
pyroclastics, 50 percent dacitic pyroclaqlics, and about 
3 percent rhyodacitic pyroclastim (compositions bawd 
on mineralogy). These volcanic rocks are interbedded 
with feldspathic and lithic sandstones and conglom- 
erates, all of which were derived from volcanic sourc~s. 
Silicified siltstones, rlaystones, and fol;siliferous lime- 
stones also are present. The sediments of tho Tetelna 
Complex were deposited in a moderately deep marine 
environment in which the principal dppositional prores- 
ses were submatine gravity flows and s~t t l ing  from sus- 
pension. Graded bedding, contorted stratification, and 
submarine debris flow deposits are common throughout 
the Complex, The nature of many of the pyroclastic 
deposits suggests that highly ~xplodve Pel~an and 
Plinian eruptions were especially common during deposi- 
tion of the Tetelna strata. Grain-size and thickness 
changes i n  several of the pyroclastic deposits indicate 
that active vents were located a few miles west or 
southwest of the map area. The Tetelna Complex 
probably is part of an exkns iv~  succession of strata 

D.L. McGee, W.M. Lyle at annual safety course prc- 
ceding field seasorr - on gtacier near Anchorage. 

that accumulated on the flanks of a volcanic arc that 
was active during the law Paleozoic. The arc may have 
been similar to modem arcs of the western Pacific, 
especially those in the Kamchatka and Japanese islands. 

The Mankomen Group consists of well-bedded cal- 
carenites and calcirudites, black argillite, highly fossil- 
iferous argillaceous calcilutites, and bryozoan bioherms, 
Most of the strata in the Group wem deposited in 
shaElow water at or above wave base. Volcanism in the 
arc had ended by the time deposition of the Mankornen 
Group began, and volcanic source areas rwre not 
present. The Mankomen Group probably was deposited 
on top of the volcanic arc after it became inactive and 
s u M d ~ d .  

G.  (2. 130tld2~ 

24~eo logv  Deparlrnent. University of Califomid. Davis, C A  
95616. 

b b r  b 
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GEOLOGY O F  THE EUREKA CREEK AREA, erate are highly deformed along the Broxson Gulch 
EAST-CENTRAL ALASKA RANGE Thrust fault, and younger conglomerates contain abun- 

dant clasts from the ultramafic rocks. 
Geologic investigations in portions of the Mt. Hayes J.H. S tou tz5  

A-4, A-5. B-4, and B-5 quadrangles near Eureka Creek 
reve'al a folded and faulte-d succession of predominantly 
volcanic rocks ranging in age from pre-Pennsylvanian(?) 
t o  Late Triassic. Pre-Pennsylvanian amphibolites and 
greenschists exposed south of the Denali Highway are 
unconformably overlain by the Pennsylvanian and Per- 
mian Tetelna Complex, a sequence of subaerial dacitic 
to  andesitic volcanics and volcaniclastic sediments. These 
rocks apparently grade into the predominantly marine 
limestones and shales of the Mankomen Group exposed 
at  Rainy and Eureka Creeks. Collectively, the Upper 
Paleozoic rocks are approximately 15,000 feet thick. 

A very thick succession of basaltic to  andesitic flows 
and related volcaniclastics of the Amphitheater Group 
unconformably(?) overlie the uppertnost Permian strata. 
Three formations are recognized. The Paxson Mountain 
Basalt consists of approximately 9500 feet to  subaerial 
basalts recrystallized t o  greenstone. The Tangle Lakes 
Formation consists of approximately 13,000 feet of 
andesite flows, volcanic tuffs, and tuffaceous sediments. 
Its marine environment of deposition is evidenced by 
thin tuffaceous limestones that locally conlain Late 
Triassic pelecypods, and by abundant pillows in the 
flows. The Boulder Creek Volcanics consist of a t  least 
18,500 feet of slightly recrystallized gray-green basalt 
interlayered with distinctive amygdaloidal zones. Col- 
lectively, the three formations comprise over 40,000 
feet of predominanlly volcanic rocks acc~unulated dur- 
ing Triassic time. These rocks form part of a belt along 
the south flank of the Alaska Range that correlates in 
age and lithology with similar sequences in the IVrangell 
Mountains, a t  Kluane Lake (YT), and on Vancouver 
Island. 

This thick sequence is separated in both time and 
space from Late Jurassic to Cretaceous argillaceous 
sediments and volcanics which are correlative with the 
Gravina-Nutzotin belt elsewhere in Alaska. These rocks 
in the Eureka Creek area have been regionally meta- 
morphosed to the sillimanite zone in the Late Cre- 
laceous and are part of the Maclaren metamorphic belt. 
The contact between the relatively unmetamorphosed 
pre-Jurassic terrane and the highly metamorphosed 
younger sediments is the Broxson Gulch Thrust fault, a 
major structural break that extends for a minimum 
distance of 50 miles along the south flank of the Alaska 
Range. Stratigraphic and structural arguments suggest 
that the contact is a faulted unconfortnity. 

Dunite and other ultramafic intrusives of  probable 
Tertialy age along the Broxson Gulch Thrust fault and 
along the Denali Fault east of the Delta River suggest 

DIVISION O F  GEOLOGICAL AND 
GEOPHYSICAL SURVEYS PROJECTS 

ALASKA FIELD INVESTIGATIONS 

KANTISHNA HILLS 

DGGS examined the Icantishna Hills (fig. 2) in the 
first of  a 2-year program to determine the geologic 
framework and economic mineral potential of D-2 
land adjacent to  the northwest side of Mount McI<inley 
National Park. 

Four major objeclives were accomplished in 1975:  
1 )  mapping (1:63,360) of 270 square miles of the 
ICantishna Hills; 2) con~pletion of 1-mile-interval stream- 
sediment sampling program and commencement of a 
rock-chip sampling program; 3) collection of samples 
for age dating both the Totatlanika Schist and the last 
regional metamorphic event in the Birch Creek Schist; 
and 4) updating the gold production figures from this 
area. 

The ICantishna Hills is a geologic terrain of two 
distinct regionally metamorphosed rock types. The 
older is the heterogeneous Birch Creek Schist of Pre- 
cambrian or early Paleozoic age and underlies most of 
the southern and central portions of the hills. The 
younger rock, the Totatlanika Schist of IVIississippian(?) 
age, makes up most of the northern I<antishna Hills. 
The contact between the two rock types is tectotiic, 
possibly a high-angle fault that was modified by later 
dynamic metamorphism. The Totatlanika Schist con- 
tains a thick section of slightly metamorphosed volcanic 
rocks ranging in composition from basalt t o  rhyolite. 
These volcanics are overlain by several thousand feet of 
carbonates and volcanogenic strata. 

The Birch Creek Schist is a complexly deformed 
melamorphic rock sequence that has undergone a t  
least three periods o f  dynamic deformation. The last 
period of deformation generated the broad, northeast- 
trending an ti forms and synforms that are presently the 
dominant structural features of the Icantishna Hills. 

High-angle faults cut the bedrock throughout the 
Icanlishna Hills, and Lhrusting is present in the southern 
part. The Icantishna Hills are remarkably devoid of 
fresh intrusive rock. Only s~nal l  stocks arid dikes, 
mostly cropping out  in the southern part, have escaped 
regional dynamothermal metamorphism. Most of these 
liave been hydrothermally altered. 

that faulting and intrusions were broadly conlempora- 
neous-perhaps as recently as post-Late Oligocene. Fos- 2 5 ~ e o 1 0 g y  Department. University of klinnesota, MPIS.. L I N  

siliferous Late Oligocene(?) sandstones and conglom- 55456. 
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Kantishna is a famous antimongr-gold-lead-zinc-silver 
district. Although at  least one pretnetarnorphic sulfide 
occurrence was noted, most of the lode mineral- 
ization occuis as structurally cotltrolled, postmeta- 
morphic quartz-carbonate-sulfide veins. 

In the southern ICantishna Hills, a distinct horizon of 
marble, porphyroblastic phyllite, green chloritic schists 
and phyllite, and graphitic schist was mapped along 
1 4  miles of strike length. Many of the mineral veins in 
the Kantishna mining district are found in this horizon. 
Several base-metal sulfide veins were noted in the 
Totatlanika Schist near the contacts between rhyolitic 
domes(?) and low-grade tuffaceous metasediments. 

The project will be completed in 1976. 
T.K. Bundtzen, T.E. Smith, R.IVI. Tosclal 

Bay area t o  the southwest, which was also investigated; 
2) that the coals of the Herendeen Bay-Chignik area 
(28 feet in beds up to 8 feet thick) may have commercial 
promise; 3) anon>alous values of copper, lead, zinc, and 
gold 'were found in area slream-sediment samples; and 
4) higher-than-normal scintillometer readings associated 
with volcanic and intrusive rocks. 

C.N. Conwell returned to the Alaska Peninsula in 
1975 t o  further examine the coal potential and to 
obtain samples for the U.S. Bureau of hIIines nalional 
coal data bank. 

Helicopter, fixed-wing, and comn~ercial aircraft were 
used. 

1V.d% Lyle 

URANIUM PROGRAM 

MT. SANFORD PROJECT.  WRANGELL MOUNTAINS 

Field work in the Wrangell Mountains was under- 
taken to measure and map a new Tertiary sedimentaly 
section of volcanic and sedimentary units in the Sanford 
River valley. The work was conducted in May of 1975. 

The lower volcanic unit is possibly Jurassic, equiva- 
lent t o  the Chisana Fortnation, whereas the upper 
volcanic unit consists of Wrangell volcanics, Tertiary to 
recent in age. Conglomerate units contain volcanic 
and granitic clasts, ranging from pebble to cobble size. 
The sedimentary rocks, composed of cross-bedded, well- 
indurated fine l o  coarse sands, lie unconfornlably on the 
lower volcanics; a 1-foot-thick coal bed was observed at  
the base of the sedimentary unit. 

Structurally, the area mapped appears to be a block 
that has been faulted on the east ancl west, wit11 a 
generalized dip to  the northeast. 

Field work was conducted from a tent canip. Air 
transportation mas by helicopter. 

11% IV. Henrt itzg, R. 11% ICleijt 

ALASKA PENINSULA EXPLORATION 

This projecl was a continuation of the 1973  field 
work. The primary objective was to catalog potential 
hydrocarbon source and reservoir rock. Secondary ob- 
jectives were to acquire additional geochemical samples, 
to  begin a gravity survey, t o  perform scintillometer 
readings for locating potential uranium areas, and to 
sample and measure the thickness of coal. 

Over 360 samples were taken and about 300 gravily 
stations were recorded. Two measured sections were 
completed and over 1 0 0  scintillometer readings were 
taken. About  1 0  usable samples were collected by 
D.L. Tunier12 for radiometric age dating. 

This program showed 1) that state lands norlh of the 
Black Lake area, because of the presence of thick 
marginal marine ancl nonmarine sandstones, sandy con- 
glomerates, and conglonierates, have a promising pe- 
troleum potential-much greater than that of the Cold 

Stream sediments, water, and bedrock were sampled 
for uranium in west-central Alaska and the eastern 
Seward Peninsula. Included in the 1975 program were 
the Granite Mountain area, Darby Mountains, Selawik 
Hills, and the Zane Hills. The southeastern section of the 
Copper River basin and parts of the Chitina River 
valley were also sampled under the same program. 
Radiometric surveys were made in each area with hand- 
carried scintillometers. 

The work was performed under a contract with 
the U.S. Energy Research and Development Admin- 
istration (ERDA). The program is a part of a nation- 
wide uranium potential investigation called the National 
Uranium Resource Evaluation (NURE), being admin- 
istered by ERDA. 

The DGGS laboratory in College (p. 23) I S  currently 
analyzing the rock and sediment samples for uranium, 
tlloriutn, and potassium. Water samples are being an- 
alyzed by the ERDA laboratoly in Los Alamos, New 
Mexico. 

Final products will include sample-location assay 
maps for  uranium, thorium, and potassium, radiometric 
tnaps, petrograpllic reporls based on thin-section studies, 
and chemical analyses of  granitic rocks. 

In 1974,  ERDA awarded a contract to  DGGS for a 
report based on an extensive geological literature search 
and the preparation of a 1:1,000,000 scale map of the 
felsic igneous and nonlnarine Cenozoic basins of the 
entire state. Discussion of geographic regions of the 
geology pertinent t o  possible vein-type and sedimentary- 
type uranium deposits, past investigations for uranium, 
and the possibility for uranium occurrences in the state 
were included. The map was done by R.B. Forbes.ls 

G.R. Eakins 

EAGLE RECONNAISSANCE SURVEY 

The purpose of this study was t o  provide basic data 
for the DGGS energy inventoly program and to provide 
natural-resource data concerning future land use and 
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possible future state land selections in the Kandik 
Basin. The survey consisted of sampling petroleum 
source and reservoir rock, uranium source and reservoir 
rock, and potential oil shale areas. Stream and water 
sampling for uranium was also performed. Field work 
was completed in late August 1975. 

R.M I<lein 

QUATERNARY ROCKS 

Much of the surface cover in the Beluga-Chuitna- 
Capps Glacier area is glacial deposits, both morainal and 
outwash. The Quaternary sediments examined in this 
study included sands, gravels, and siltstones. Quaternary 
sediments d o  not  contain significant bedded coals, 
although detrital coals are common. 

COOK INLET BASIN COMMODITIES STUDY 
PROCEDURE 

The growing importance of the Susitna area, from 
the Castle Mountain fault on the south to  Broad Pass on 
the north, led t o  the initiation of studies relating t o  the 
commodities found within the area. Especially im- 
portant are studies to determine location and acces- 
sibility of gravels and building materials. 

There has also been a growing interest in coal 
deposits found within the Kenai formation, known t o  
underlie a large part of the area. Several brief in- 
vestigations were completed during the summer to  
determine the feasibility of constructing surficial maps 
that will aid the orderly development of the area. 

C.L. McGee 

COOK INLET BASIN SUBSURFACE COAL 
RESERVE STUDY 

The Cook Inlet basin contains numerous beds of coal 
in the Tertiary Kenai formation. There were sufficient 
data from exploratory oil and gas wells drilled within 
this basin t o  estimate cumulative coal thickness from 
the town of Wasilla in the northern part of the basin to 
the southwest end of the Kenai Peninsula. The western 
limits of well control extend from the Castle Mountain 
fault zone on the west t o  the major fault zone along 
the western front, of the Kenai Mountains on the east. 

TERTIARY ROCKS 

The uppermost bedrock unit exposed in the Beluga- 
Chuitna area is a sequence of siltstone, claystones, 
sandstones, and conglomerates that  includes beds of 
subbituminous coal and lignite. Barnes26 considers 
these sediments t o  be a continuation of the Tertiary 
Kenai formation, which is exposed on the west side of 
the Kenai Peninsula and separates the Kenai formation 
in the Beluga-Chuitna area into a lower and middle 
member. The lower member is a nonmarine gray and 
yellow sequence of claystones, siltstones, sandstones, 
and conglomerates that  contains little coal. The middle 
member, which conformably overlies this member and 
consists of nonmarine claystones, siltstones, sandstones, 
and conglomerates, contains nearly all the coal reserves. 

2G~arnes, F.F., 1966, Geology and coal resources of the Beluga 
Yentna region, Alaska: U.S. Geol. Survey Bull. 1202-C, 
P.  1-54. 

Coal counts were made in 86 wells drilled for 
hydrocarbons in the Cook Inlet. Counts were based on 
electric log data, including information from resis- 
tivity, sonic, and density logs. Mud logs were used to 
verify coal picks from the electric logs. A minimum 
thickness of 2 feet was used as the lower thickness 
parameter. The cumulative coal thicknesses obtained 
from tlle well counts were contoured for three dif- 
ferent depth intervals. 

PHYSICAL ASPECTS O F  THE COAL 

The coal where exposed and sampled in the Beluga- 
Chuitna area is classified as subbituminous to  Lignite 
and is dull black, locally with a slight brown cast and 
includes a few thin layers and lenses of bright vitrain. 
The moisture content is high, ranging from 2 1  t o  3 3  
percent, and the ash content is also generally high, 
ranging from 2.1 to  22.2 percent. Sulfur content is 
low, generally 0.2 to  0.3 percent. Heating values 
average slightly more than 10,000 Btu for a composite 
average of 47 samples.26 The physical aspects of the 
more deeply buried coals are unknown, but  the average 
rank would probably be higher because of increased 
temperatures and pressures. 

Speculative coal reserves calculated for the Cook 
Inlet basin, described without reference to  the ec- 
onomics of recoveling the coal, are as follows: 

Speculative coal reserves in 
Interval (drilled depths) place (trillion short tons) 
Surface to  2000 feet 0.1 
2000 t o  5000 feet 
Surface to  10,000 feet 

0.3 
1 . 3  

D.L. McGee 

GEOLOGY O F  HEALY D - 1  QUADRANGLE 

A 2-year geologic mapping and geochemical sanlpling 
program in the Healy D-1 quadrangle is directed a t  
understanding both the tectonic setting of the area and 
the controls of mineralization along the north flank of 
the Alaska Range. Preliminary results suggest 1) that the 
Buchanan Creek pluton, located in the southern part of 
the quadrangle, consists of two bodies that  are sep- 
arated by tnetamorphic rocks, and is not  one composite 
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R.G. Schaff examines core sample n f  copper prospect 
ol A ~ c f i c  Camp, Brooks Ran,q~. 

pluton, as had pwviously beet) t h o u ~ h t ;  2) that the 
Totatlanika Schist terrain in thfi northern part of the 
quadrangl~  is c o m p l ~ x l y  thrust faulted and is probably 
aflocthonous; and 3) that mineralization in the quad- 
ranfile is likcly t o  be related t o  granitic intrusions, t o  
thrust faulting, o r  to volcanog~nic members of the 
Totatlanika Schist. 

The program is about two-thirds completp. 
lir.G. G i ! h ~ r t  

GEOLOGIC INVESTIGATIONS IN HEEAIAY 6-6 AN13 
MOUNT MCKINLEY R - l  AND C-l  QUAIllLANGLES 

During part of the 197.1 fipld season, a gcologic map 
of thp Healy C-6 quadrangle was completecf. Important 
new information includes t h ~  discnvrry a l  th rw new 
Devonian f o M  localities, which assist in unrnvcling thv 
metamorphic history of thr  north flank of the Alaska 
Range. N u m ~ r o u s  high-angle faults were mapped, con- 
firming the existence of an extensive block-faulted 
t e r r a n ~ .  

Fn 1975, wveral days were s p ~ n t  in  the Hraly C-6 and  
the Mount McKinley C-1 and R-1 quadrangles checking 
and extending previous geologic mapping. I n  particular, 
the areal rxtent  of  the Mt .  Galfn volcanics was drter- 
mined. ?'he unit is now known to trend for 19 kilo- 
meters across the northprn Mount McKinley R - 1  and 
southern Mount McKinl~y C-1 quadrangtrs. 

l\'.G. Gi/bor! 

AEROMAGNETIC SURVEY 

For the past 5 years, DGGS has conduct~d aPm- 
rnagnelic survrys as part of a long-range program t o  
acquire regional geophysical data throughout the state. 
This is a collaboraliv~ pfrort wittt thta U.S. & t ' ~ l ~ ~ l ~ i l l  

Survey; the ultimate goal is total aesomagnetic coverage 
of Alaska. Figure 3 shows USGS-DGGS coverage t o  
date. 

A total of 14,800 line miles (at 1- mil^ spacing) was 
flown in 1974 for DGGS by the low bidder, Geomptrics, 
of Sunnyvale, CA. This is pqual to 10,200 squaw miles. 
In 1975, the same centraclor f l ~ w  8,660 line miles a t  a 
314-mile spacing (6,000 square miles). This brought t h ~  
DGGS total aerornagn~tic coverage, since program in- 
ception in 1971, to 95,000 square miles-about 18 
percent of Alaska's total land area. 

The flight lines were flown 1,000 feet above ground 
level. Magnetic data was collpcted with a contil~uous!y 
recording proton magnetornekr r n o u l ~ k d  on a twin- 
~ n g i n ~ d  aircraft (fig. 4) ;  further Wchnical d ~ t a i l s  may be 
obtained by contacting the DGGS Callege office. 

The final total magnetic field anornabips are printed 
in red over USGS 1: 63,360 topographic quadrangle 
maps (fig. 5) at a contour interval of 1 0  gammas. In 
addition to the maps, the contractor f u r n i s h ~ d  DGGS 
with digital magnetic tapes of the survey data. Thr 
data were digitized and gridded on  318-mile centers. 
The regional magnetic l r ~ n d  was removed by using the 
1965 Intcrnalional Geornagn~tic  R ~ r r r r n c e  Field up- 
d a t ~ d  t o  1974-75. Areas flown wrre: 

- -- 
Selawik 
Uaird Mts. 
- - d o - -  
. - d o - -  
Ambler River 
- - d o . .  
- . d o . .  
- . d o . .  
Shungnak Mts. 
S U W P ~  Pa% 
Hughrs 

~P_?-~-CO n i r _ a c L  - - - 
Survey Paqs A-1 - A-5 
- - d o - -  El-1 - 13-5 
- - d o - -  C-1 - C-5 
- - d o - -  D-1 - 1)-4 
Hughes 11-1 - 13-5 

The 1: 63,360 at.rornagnrtic maps ava~lablr as soon 
as c o r n p l r t ~ d  from any DGGS m i n i n ~  information 
o r f i c ~  (p. 25). Thry cost $1 . I  0 postpaid or $1.00 over 
the countc*r. 

Continualic~n of the a r r o m a g t ~ ~ t i r  program it1 1975- 
76 will givc the stab> cnrnplt*tc* cnveragr of tlip Amhlrr 
Rivrr and Survrv Pass quadrangl~s as well as t l ~ e  upper 
part o f  the Hughrs quadranglr. 

Ls.L\7. Ifflc/<C+/l 

S ~ v ~ r a l  days wprp spent i n  the Rontlifield district, 
south of Fairbanks, examining tho L i h ~ r t y  Rr4l Minr 
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Figurc 4 .  Twin-engine aircrart user1 Ely Geomrtrics in :lt~romagneDic survey. Note magnctomctr~r I)uom cxtcnrling 
from tall. 

and other n ~ a r b y  hasp- and precious-metal prospects. 
Gulf hain~rals Company slartrd a diamond corr-drilling 
prngram a t  ~ I I P  1 , ib~rly Hell; s e r ~ r a l  11tl1~r mining 
companies I~o ld  claims in 2 1 1 ~  m a .  

Thp L i h ~ r l y  I3~ll ore bndy i~ hosted En the 'rotat- 
lanika Schist. Ow t~xi,uws, shape, and rncndrh of occur- 
rence of the Liberty Rell strorifilp suggest a s t ralafor~n 
volcanogenic origin; however, clear-cut q~artz-sulfide- 
amphibole veitns apparently associated with porphyry 
igneous h o d i ~ s  intrude both LIIP (Ire body and  stritti- 
graphy to t h ~  north of tllp m i n ~ .  

7: K I3undizrtz 

STRUCTURAL GEOLOGY OF RUKY RIDGE, 
AMBLER RIVEII. A-2. R - 2  QUADIEANGIJES 

Field work during 1975 cornplctcd thr  geologic 
study of Ruby Ridge reporkd  i t )  the 1973 annual 
report.27 The area is charar l~rized by compn.ssive 
tectonic features, including significant imbricate t h r u ~ t  
faulting from south to north along t h ~  s o u t h ~ r n  moun- 
tain front, and the formation of an a~syrnelric arch 
(Katurivik Arch), overturned t o  the north. North of the 
crest of the Kalurivik Arch are numerous large recum- 
bent folds. The proposed Walker Zakp fault, which is 
projected across Ruby R i d g ~  north of tl lp Kalurivi k 
Arch, is n o t  presrnt in t h ~  area mapped. Rathpr tho 
locus of the proposed fault is marked by an assymetric- 
to-recumbent anti form and synform, overturned t o  thp 
north. 

Kr. G .  G i l h ~ r l ,  IW.A.  \Vil ls~,  M. LV. H P ~ I I I I I C  

RROOKS R A N G E  COPPEK REI,T, SOU'I'I-IERN 
AMRI,EIt RIVER A N D  SUIIVEY PASS 

QUA1)llANGLES 

T ~ P  rnin~ral  deposits within ttic Hrooks  rang^ copper 
bell, defined aq an  area approximately 15 m i l ~ s  wide 
aq measured northward From thr  soucl i~rn Hrookq 
Range mountain front and  I-rounded on the west by 
Cross Creek and on  t h ~  vast by thr  R ~ e d  I t i v ~ r ,  are best 
classifird as volcanog~nic mawive-sulfide deposits. 

The sulfide minrralizalion of racn ot' the prospects 
studied lies on or only slightly bryond the distal 
margin of s ~ p a r a t e  darnical tlacumulations o r  lelsic 
volcanic ana vnlcaniclastic rocks. Itoth the sulfide 
mineralization and associat~d litl~ologirs have undergone 
regional m~tamorphism to approxirnal~lv upper green- 
schist facies. As a gross grncralizalion, one may ~nvision 
the sulfide-bearing volcanog~nic sPquPnt.p of lithologies 
as forming a wedge-shaped prism of rocks thal thins t o  
the north, where it probably fin;illy lprminatrs hrcausp 
nf nondeposition. 'l'he favorable sequpnce of mela- 
volcanic rocks is thickest along t h ~  sout t~ern edge of Lhp 
Brooks Kangtb. The apparenl clrr pot(*ntinl and Ihra 
min~ralogic rompl~xi  ty nF t h ~  sulfide ocuurrpncps also 
increase from nor th  t o  south across the bell. 'l'here may 
b~ morr than onr  stratigraphic interval of feEsic volcanic. 
rocks in the st'clion; IIOW~~VPT, a t  I ~ x t  some of the 
multiple metavolcanic sequences spen in Chr soulbern 
part of the mineral belt have r ~ s u l t c d  from thp rp- 

petition of section c a u s ~ d  by a s u p ~ r p o s ~ t i o n  of thrust 
plates. 

Potential gross metal values from min~ralization 
within the Brooks R a n g  c o p p ~ r  bplt are highly spec- 
ulativp a l  this lime, but may rangr br twrrn $5 and $20 
billion. 

IV. A . \vi//~(,, A{. w. ~ I P I I ~ J ~ ~ z ~  
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Figure 5. Typical ic~romagnetic map, scab 1 :63,360. 
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CRAIG A-2  QUADRANGLE, 
PRINCE OF WALES ISLAND 

The Craig A-2 quadrangle is about 40 miles west o f  
Ketchikan, on the southern part of Prince of Wales 
Island. It  is of interest geologically for its copper 
deposits and for the large area of Wales Schist, the 
oldest rock in southeastern Alaska. 

During Pleistocene time, the area was covered by an 
ice sheet. The rounded topography is preserved as 
accordant ridges and scattered higher mountains under- 
lain by more resistant rocks. Later, valley glaciers 
carved large U-shaped valleys. A thin layer of glacial till 
covers most of the bedrock in these valleys. 

Throughout the area, 1130 stream-sediment and soil 
samples and 1 4 0  rock samples were analyzed. These 
show distinct copper anomalies in the stream sediments 
around Copper Mountain, and a strong lead, zinc, and 
silver soil anomaly a t  the Friendship silicified zone. 
Many other stream sediment anomalies were present- 
some of which may represent undiscovered mineral 
occurrences. 

The principal ore deposits in the area are contact 
metamorphic copper - zinc - molybdenum - gold deposits 
around the Copper Mountain granodiorite pluton, east 
of Hetta Inlet. There are also two small copper-gold 
deposits, Corbin and Copper City, along the east 
shore of Hetta Inlet that are quartz veins parallel to  the 
foliation of the wall rock and about on strike with one 
another. They could be stratiform volcanogenic deposits. 

In the eastern part of the map area, along the south 
arm of Cholmondeley Sound, there are lead, zinc, and 
silver veins and disseminations in o r  near large sili- 
cified zones. These are not near plutons exposed at  the 
surface and could be partly remobilized stratiform 
volcanogenic deposits. 

Beautiful epidote and quartz crystals have been 
mined in all small amounts from the contact meta- 
morphic deposits around the Copper Mountain pluton. 

Gordor~ Heweid 

COAL SAMPLING PROGRAM 

Samples of coals of h'lississippian, Cretaceous, and 
Tertiary ages were collected for the Coal Research 
Branch of the U.S. Geological Survey. The USGS is 
completing a major oxide and trace-element analysis of 
samples from coal beds in the western United States 
and Alaska. The objective of this 1975 program was to 
obtain samples from coal of differing geological ages, 
particularly in areas not included in current USGS 
programs. D.M. Triplehornl assisted in the program. 

Coal of Mississippian age was sampled in the region 
south of Cape Lisburne. The coal is low volatile, and 
may have particular economic significance. (Low-vola- 
tile coal in the eastern United States was being sold 
FOB-mine in 1975  for more than $40 per ton, whereas 
steaming coals ranged from $10 to 1 7  per ton.) A 

washability study will be made on two samples, 
Coals of Cretaceous age were sampled in the Her- 

endeen Bay-Chignik Bay area of the Alaskan Peninsula. 
These beds have a potential for export because the 
washed coals would have a Btu rating of over 12,000 
and they are near tidewater. 

Coals of Tertiary age were sampled on the Kenai 
Peninsula, on the north side of the Cook Inlet, in the 
Jarvis Creek coal field, and in the Healy coal field. 
Beds were also examined for ash seams for radiometric 
age dating. 

The Kenai coals are flat lying, close t o  tidewater, and 
should be easy t o  strip mine. The Cook Inlet coal beds 
are thick (30-50 feet) and are being subjected to  an 
extensive exploration effort by private industry. There 
has been production from Jarvis Creek in the past; 
however, the only producing coal area in Alaska is a t  
Healy . 

C. N. Conwell 

CENTRAL AND WESTERN BROOKS RANGE 

Surface geologic investigations of regional strati- 
graphy and structure, organic geochemical sampling, and 
gravity profiling were done along the north front of the 
Brooks Range, from the Anaktuvuk River to  the DeLong 
Mountains. A detailed traverse of the Brooks Range was 
done in the area of the Alatna and Killik Rivers. The 
results should be helpful in understanding the geologic 
history of the Brooks Range and the regional geology of 
the North Slope basin. 

G.H. Pessel 

STRATABOUND COPPER-GOLD OCCURRENCE, 
NORTHERN TALKEETNA MOUNTAINS 

A DGGS field party discovered an occurrence of 
copper- and gold-bearing volcanic rocks in low glaciated 
hills of the northern Talkeetna Mountains. Metallization 
is generally confined t o  a single, near-vertical flow that 
is discontinuously exposed for over 3,000 feet. Analyses 
of 1 0  composite samples over this interval show signifi- 
cant amounts of copper, gold, and silver. Mineralization, 
although somewhat remobilized, appears stratabound 
and may well extend beyond the limits of bedrock 
exposure. Additional exploratory work was recom- 
mended. 

A miscellaneous paper (p. 45) on this find was 
released to the public on October 20, 1975. 

T.E. Smith 

BEDROCK GEOLOGY OF GULKANA C-4 
QUADRANGLE A N D  VICINITY, 

SOUTH-CENTRAL ALASKA 

Reconnaissance studies by T.E. Smith during the 
1974 field season have extended bedrock mapping 
from the Richardson Highway westward along the 
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Pilnf artd B.L. MrGrr in  Yaf:alag;n arra, Gulf  uf121rrshu. 

low hills l o  I ~ n k  up with prrvious work in  thcs Gi~lkana 
13-5 and D-6 quadmnglrs." Alost of tht. terrain i n c l u d ~ s  
low roundt>d hills o r  ridges heavily rni~ntled F.)y glacial 
drbris and denst. vrgetativr cowcar. Betlrock cxpnsures. 
excrpt  on the highest ridges, arr cnmparativrly rare anC 
occur primarily as small patchtls of angular rubblc. 

Rasemrnt rocks in the area consist. nf greenschists 
and rerryslallized flow rocks of intrrrnediat~ to  mafic 
composition that extend westward into t h r  northern 
Talkeelna Mountains, w h e r ~  faunal rvidrnct* documenEs 
an upper Pal~nzolc age. This unit is part ol an extensive 
Upper Paleozoic volranogenic t ~ r r a n e  lying between thtl 
Bordrr R a n g ~ s  Fault and the McKinley Strand of the 
Denali Fault. Greenschisls of the unit nrr3 exposed nrar 
Hufmans and llogan Hill on  the Richardson Highway. 
Manv of  th r  greenschists and foliated lavas conlair! 
abundant secondary ac t ino l i t~  and actir.olitic horn- 
blende, the rnin~ral  separates of whirh givr K-Ar ages of 
125-137 m.y, for the latest thermal went .  

Intruding the hasemen t sequerlce b~ tween Hogan 
Hill and Meiers, and underlying most of t h ~  lowland in 
th r  upprr Gulkana Rivrr drainage, is a large body of  
gn~issic  tn  foliatrci quartz monzonite-granodiorite ltiat 
is locally garncllkrous and porphvritic in perthitic 
K-feldspar, Rubble crops west of tlip highway, in an 
area totalling over 1 OO square rnilths, are tvpirally 
dreply w ~ a t h e r ~ d ,  a l thougl~ fresh exposures can ' o ~  
found In th r  roadrut  m a r  Meiers. Potassium-argon 
mica ages from that locality arP 143-152 m.v. 

The central part or !.he Gulkatia C-4 quadranglt' west 
of Paxson Lake is uiiderlail~ by a hornblrnde gal~bro 
complpx, which forms tile p rnn l in~nt  hills of Flat Top 
h'lountain and VARhl Mrdba. This intrusive c o m p l ~ x  
ut~derlies ahout 150 square mile?, b ~ t w r r n  'I'welvrmilr 
Crrrk on  the soutli and Hungry tIollow on I th~  north- 
wrst. Compnsitionally, thr  rocks vary Prom hornblendr 
dic~rite throupli gahbro In purr hnrnhlendi tr. 'I'estur~s 
are genrrally nondirectional and range f r n ~ n  fine t o  vet?' 
coarst* g ra in~d .  Mosl of tliosr rot*ks and s~mi la r  in trusivc 

bodies to the west are th~rmal ly  o r  deukricially altered, 
with pEagioc3ase alkred to greenish albit~( '?) and with 
occasional epidote veinle ts, They include numerous roof 
pendants and remnants of the greenschist and meta- 
volcanic host Eerranc, and locally a& cut by younger 
felsic dikcs. Potassium-argon aEes of hornblende sep- 
aratps from a similar gabbro body 20 miles west art. 
136 and 1 39 m.y. 

A small exposure o r  highly vesicular olivine basalt of 
probable Tertiar~l o r  Quaternary age is present a t  the 
south end o f  Sured~  L a k ~  iu th r  nor th rv~s t  corner of the 
Gulkana C-4 quadrangle. T o  the writer's knowl~dge ,  
this occurrpnw and anotlrer, asqociated with Tertiary 
conglom~ra tm on t h ~  north flank o f  the Amphitheater 
Mountains, arc the ~vestrrnmost expression of Cenozoic 
volcanism in thiq part of Alaka.  

71 E. Smilh 

MISCELLANEOUS INVESTlCATIONS 

011, AND GAS 

Open-filr rrpnrt 50, Energy and Mineral Resources 
nS Alaska and the Impact of Federal Land Policies on 
Their Availability - Oil and Gas, by R.M. Klein ancl 
others, indicaks whew ,oil and gas may be located in 
Alaska ancl estimates how much of i t  can be econom- 
ically produced. It  also discusses t h r  availability of oil 
and gas lands in Alaska with regard to present and 
proposed land-use polici~s. 9'11~ report has been used 
by government agencirs and industries for economic 
est i rnal~s and planning future programs. 

Total pelroleurn resources arp estimated t o  be 86.9 
billion barrels oB oil and 110.2 trillion cubic feel of 
gas. 

COAL 

Open-fiEe report 51, Mineral Rcsourrrs o l  Alaqka 
and the Impact of  Federal Land Policirs on Their 
Availability - Coal, by D.L. M C G ~ P  and K.M. O'Connar, 
was written to calculate the known and hypothetical 
coal resourcps of the StatP and pvaluatp the effect of 
previoi~s and proposed public land withdrawals on 
this resourcr. 

Total reroverable coal resoureps are 132.9 billion 
tons. In addition, hypotht~tical roaP rmources are 1.9 
trillion lons, Total demonstrated, inferred, and hypo- 
thetical coal resources2!' are 2.029 trillion tons. 

2 q ~ p m n n r t s a ~ e c l  coal. Kstlrnatrs o f  the oual~ lv  and quantity 
hare hrrn romputrrl parllv from sample atralvsrs nnd measure- 
mt,ntf rncl r>;lrtlv frt>m rrasonahle ~rnlopical pr.r)lectlons. 
Inlerrctl r n s l  In unrxplnred but irlrnt~f~rd deposit? for 
~ s h ~ c h  r..itrnaLrs of lhe qualit\ anti amount arr hared on 
RrnIc~g~cal ohwrvatlrmr. 
Ilvpothet~cal. Untl~scnv~ pri rnal  that mav rpasonably be 
exprct~rl LC, ~ ~ 1 s t  111 w area under known ~ e n l o ~ i c a l  cnndi- 
tlon,. N o  rr~n\~tlcratkon 1% wven In  the commerc~al  ex- 
Irartirm of t h ~ s  rodl. 
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At this time, 82 percent of the totaP coal p o t ~ n t i a l  
land is not leasable for  coal dev~lopment ,  and 83 per- 
cent of the lataG number of scattered coal occurrences 
(or unknown pokntial)  are found on unleasable land. 
About 17 percent OF the presently available area is 
found on s t a k  p a t ~ n t r d  and tentatively approved land 
in the Cook Inlet and Matanuska Valley area... Ahout 
half of the total caal potential in the state may be 
closed t o  privatr d~ve lopment  indefinite1 y. Nineteen 
percent may be opened in 1 to 5 years, and 17 percent 
may be opened in 5 to 10 years. 

SEDIMENTARY U R A N I U M  

Open-file repork 52, Energy and Mineral Resources of 
Alaska and the Impact ot' Federal Land Policies on TTirir 
Availabiliky - Sedimentary Uranium, by R.M. Klrin, 
attempts t o  speculate on the presence of qedimen taw- 
type uranium deposits that  the  stat^ could contain. 
Included a w  sections on where the uranium has a 
chance of k i n g  found, how much there cnuld be, and 
what effect the Department of Interior's land clas- 
sificatiam scheme will have on its availability. Thr  
report is wri lkn in a simple, straightforward manner 
and is intended for a wide-ranging a u d ~ e n c , ~ .  

ENERGY ALTERNATIVES 

Op~n-file report 75, An Evaluation of Energy Alter- 
natives, Alaska and tlie Wrstrrn LJnited States and 
Review of E.I.S. 74-90, Section F ( E n e r a  Alt~rnatives),  
by R.M. Klcin and K.M. E3'Connor, was writtrn a t  the 
request of the Alaska O u t ~ r  Continental Shelf (OCS) 
Task Forop and the stat[. Altorney Gen?ral's OTfic~. 
I t  comments on the Ntrrnative E n r r ~  Srction of 
rnvironm~ntal  impact statement 74-90. lssued by the 
m p a r t m e n i  of Enkrior on OCS leasing in thc United 
States. T ~ I P  report has an analysis of Pnerfy altt~rnatives 
in lhe weskrn U.S. versus massive unrrstric-ted OCS 
leasing. Onc. of thrl conrlusions is that  energy cco- 
servalion stands o u t  :I% the most nccc-ssav enPrm 
al t~rnat ive for alleviating near-trrm cAnergy sshortagtts- 

X.M. Klein artd K. M. O'Uonnor await tzeiicnpter main- 
lonatrrc in Talhe~lnn Mnunlaiils. 

even if the OCS I ~ a ~ i n g  program is cl~veloped on a 
crash baqis. 

ALASKA OIL AND GAS DEMAND S'I'UDIIES 

Three open-file rpports were written for thr  Alaska 
Oil and Ga5 Devrlopment Advisory Board in response t o  
AS 38.06, Srction .070, which rrqliires that the board 
shall consider "tlip existencr and e x k n t  of present and 
projected local and regional needs Tor oil and gas 
products and by-products, the elfttcl of state or federal 
commodity allocakinn r~quirements  which might be 
applicable l o  Ehow produck and t~v-ptoducts, and the 
priorities among competing needs." 

The three ~aports are: AOF-90, Prr~ut l t  and His- 
torical Demand for Oil and Gas in Alaska, by G.A. 
Brwley and others; AOF-91, Alaskan Oil Demand, 
1975-2000, by G.A. Hrwley and P.1,. Ilobey; and 
AOF-92, Fcturc Natural  Gas D ~ ~ m a l ~ d ,  by P.L. Dobry 
and ot l~ers .  Tllr rrsults indicate an incrt~asing d ~ m a n d  
for oil and gas in Alaska with adtbquat~ petroleum feed- 
stocks available for a number of futurt~ industrial uses. 
Denland far gas will h~gi t l  l o  be critical with respecl 
t o  roya l t .~~  availabilily at t h ~  end o f  the rrnlliry unlrss 
new royalty sourcPs a r r  on line. 



1\11. h ' ~ r l o u  bt i t t  Cltigmit ~tfo u r i  tains, rt or1 lrcrrt ~ 2 l c u  tiail Rarlpe. Nole lhr two sitrnrnl ts s ~ p a r a l e d  by n collapsed celdern. 



MINERAL ANALYSIS AND RESEARCH LABORATORY 

EXAMINATIONS 

The staff of the minera! analysis and research lab- 
oratory, located in C o l l ~ g e ~  per for rn~d  10,0ti2 deter- 
minations on 2033 samples in 1974, This i n c l u d ~ s  669 
public samples (a 40-percent increase over 1973), 
330 DGGS samples, and 1034 g ~ o d i ~ m i c a l  samples, 
During the first 9 months of 1975, a total of 1476 
samples, coveritjg 4401 elemental determinations, were 
analyzed. This total does no t  include 466 public sam- 
ples. In addition, the lab started analyzing 1500 Energy 
Research and 13eveloprnen t Administration (ERDA) 
samples collected during August 1975; these will wquire 
an additional 4 500 determinations. 

D u r i n ~  the past 2 yean, overall prospecting efforts 
were down someuhat, with the major small-prospector 
cffort switching to gold end gold-associated or&. 

The sample load a t  t h p  DGGS assay officr reflected 
opposing pressures on the small operator. On onr hand ,  
there wwe generally increasing markets and prices for 
most ores and metals. Gold prices spark~d a significant 
revival of gold prospecting and an immediate upsurgp in 
placer activity (lo& production narmaHy takes much 
longer b e c a u s ~  of the nrcrssary exploration and dc. 
v ~ l o p r n ~ n t ) .  HO~VPVPT, the miner had a smaller nrPa in 
which to prospect b e r a u s ~  of Native land rlaims and  
federal withdrawals; h~ also had to  contrnd with 
ianatian. (Another factor in t h ~  downward t r ~ n d  of 
prosp~ct ing was luc ra l iv~  e m p l o y r n ~ n t  on thr  t r a n ~ .  
Alaska pipelinr, which at t rackd the small pmsp~ctor- 
who is normally s k i l l ~ d  i n  e q u i p r n ~ n t  operation.) 

Assayer cIte1qis1 N.C. VrauI~ trscs X - r a y  r l i f f rac lo rn~ t r r  to 
dclerrninc i ~ ~ l r r n a l  slrarcluri~ of  rnE11rmls; X-ray rrnissinrl 
s p ~ c l r o g r a p l ~  in  for~groslnd. 

NEW EQUIPMENT 

For the uranium program (p. 361, ERDA loaned 
DGGS two instruments: 1) an Aminco-Rowman ratio- 
spectrophotofluorometpr for d~termining the presence 
of uranium, tin, aluminum and boron in siticates, 
and 2) a Model-25 Beckman spectrophotom~ter .  

The lab purchased several items during 1974 and 
1975, including a solid-state amplbfi~r lor t h ~ i r  DMS-31 
X-ray unit and an au tomakd aampl~ changer and  data- 
recording system for the atomic absnrptioil instrument. 
Included in tEip latter ~ q u i p m e n t  were an IM-6 digital 
ampl i f i~r ,  an Auto-50 sample changer, and a DP-30 
digital printer, which will allow for the evrntual auto- 
mated sampling and data recording of atomic-absorption 
rneasuwments. T ~ P  lah also acquirrd a Westinghouse 
rlectrodel~ss-discharge-lamp (EDL) power supply and 
the EDL's Tor arsenic. b a d ,  and tin. 

METHOD DEVELOPMENT 

For the ERDA proct*arn, tlw laboratory adapted two 
prt~cedurcs of Korkisch Tor the rapid determination of 
both thorium and uranium in  silicate rocks and s h a m  

I N '  

1f.S. Pol woso tusl:i I ' U I ~ S  sntnplcs t tirougld iort.r.*cllung.ra 
columrt In d r l r ~ m r n c  thorium. 
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 sediment^.^^ 
The Korkisch methods supplanted the historically 

lengthy precipitation and separation steps used in the 
determination of thorium a t  the ppm level. The new 
method consists basically of three stages: 1) digestion 
of the sample in H F / H N 0 3 ,  2) column ion-exchange 

30~orki sch .  -1.. and Dimitriadis, D..  1973, Anion-exchange 
separation and spectrophotc~mrtric determination of  thorium 
in geological samples: Talanta v. 'LO, P .  llR9-l'L05. 

separation, and 3) color development. The number of 
chromatographic columns was increased from 20 to 40, 
and now 80 samples a week can be processed-a marked 
improvement over the 10-15 samples per week done by 
standard procedures. 

A satisfactory technique for assaying platinum is in 
the final stages of development. Platinum is put into 
solution with aqua regia; the oxidant is then removed 
with urea, and the platinum, reduced by stannous 
chloride, is extracted into DIBK with Aliquot 336 for  
analysis by atomic absorption. 



REVIEW OF ALASKA'S MINERAL AND ENERGY RESOURCES: 
PRODUCTION AND ACTIVITY STATISTICS 

The regulation and information section has several 
basic functions-conducting geological studies of po- 
tential mineral targets, performing prospect examina- 
tions, and administering the regulatory provisions of 
the Alaska Mine Safety Code for coal, metallic, and 
nonmetallic mining (including all underground con- 
struction activities). The regulation and information 
section also maintains the DGGS mining information 
offices: 

1 )  College - Second floor, UA Physical Plant 
Building (F.Q. Box 80007, Zip 
99701). 

2) Anchorage - 323  E. 4th Ave. (Zip 99501). 
3) Juneau - Eleventh floor, State Office Build- 

ing (Pouch M, Zip 99811). 
4 )  Ketchikan - 205 State Office Building (P.O. 

Box 2438, Zip 99901). 
In addition, all lease-mineral mining programs are 

reviewed-particularly coal mining-to ensure that ad- 
equate provisions are made for conservation of the 
natural resource and that the land will be returned to a 
condition that is in harmony with the natural en- 
vironment. The conservation section also cooperates 
with other state and federal agencies in ensuring that 
the requirements of the law are met. 

GENERAL ACTIVITIES 

In 1974,  1.4 coal and 1 0  metallic and nonmetallic 
mine inspections and prospect examinatiolls were com- 
pleted. One week was spent with the Department of 
Highways on special problems related t o  underground 
construction in reducing the flow of water in the 
highway tunnel near Valdez. In September 1974, one 
fatality occurred a t  a mercury mine near McGrath. 
Bob Lyman was killed when he was thrown from the 
tread of a tractor and his head struck the dozer blade. 

In 1975,  14 coal-mine inspections, one metal-mine 
inspection, and one mineral preparation test were 
completed. One inspection for compliance with a mined- 
land reclamation project was completed, and two site- 
inspection exploration programs were concluded. A 
cooperative program was established with the U.S. 
Geological Survey l o  evaluate the coal resources in 
Alaska. Samples were obtained from sevc,n different 
coal fit~lds in the state. 

In May 1975, Cecil Lester was killed in a coal-mine 
accident when he was crushed between the ripper 
tooth o f  one Cat and the blade of the following Cat. 
The accident occurred a t  the Usibelli mine, near Healy. 

MINERAL EXPLORATION 

Hard-mineral investigations took place in 1974  a t  
about the same pace as in 1973. The major oil com- 
panies continued t o  dominate exploration in the lesser 
known areas of the state, and the major mining com- 
panies concentrated on the known potential mining 
areas. Physical exploration was limited mainly to  dia- 
mond drilling. A survey of major companies indicated 
that less than 35,000 feet of exploratory drilling for 
hard minerals was completed in the state. Over 50,000 
feet of core and noncore drilling was completed in 
exploration for coal. Noranda completed some drifting 
to explore gold veins near Chandalar. Geneva Pacific 
drifted following a showing of chalcocite (copper ore) 
near McCarthy. As in 1973,  the primary effort was 
directed toward deposits containing copper, nickel, 
coal, and iron in quantities large enough for surface 
mining. However, there was indication of interest in 
nonmetallic ores-particularly barite-and a definite in- 
crease in the exploration of coal deposits. 

Mineral exploration in 1975  accelerated. There were 
four very definite trends: 1 )  major mining companies 
shifted their emphasis from disseminated deposits t o  
volcanogenic massive-sulphide deposits; 2) exploration 
for placer deposits increased, both onshore and off- 
shore; 3 )  uranium exploration increased; and 4) mining, 
oil, and public utility companies increased their ex- 
ploration for coal deposits. Several companies conducted 
major drilling programs for hard metals, gold, and coal. 
The amount expended on exploration jumped from 
$6 million in 1974 to over $15 million in 1975-ap- 
parently because several companies were carefully eval- 
uating by physical exploration the discoveries of pre- 
vious years. There also appears to  be a possible shift in 
geographic exploration from British Columbia t o  Alaska 
because of new principal laws, taxes, and regulations in 
that province. 

An indicator of exploration activity is the number of 
mining claims filed and maintained. The number of new 
mining claims filed in 1974 was 10,623, compared to 
5,920 in 1973. The number of affidavits of labor was 
1,547 from 1974 versus 1,170 for 1973. The active 
claims in the state increased from 26,580 in 1973  to 
34,914 in 1974. 

'I'he computation of new claims filed for 1975 is 
incomplete, but as of November 28, 1975,  the total 
was 11,383; there were 2,225 affidavits of labor and the 
number of active claims in the state was 47,868. 

The College office maintains a list of Alaskan 
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companies and prospectors considered t o  be active in 
1975. This list is available as Information Circular 7 
and may be obtained on request. 

A regional breakdown of exploration expenditures 
follows. Figure 6 shows the dollar volume of exploration 
from 1959  t o  1975. 

ARCTIC ALASKA 

Of the $6 million spent on mineral exploration in 
1974,  about one-third was invested in exploring for 
the high-grade copper-lead-zinc ore bodies north of  

Kobuk in the southwestern Brooks Range. One copper 
deposit in this area has been evaluated as containing 
metal worth more than $2 billion. Other deposits along 
the trend may easily be five times this value. 

Intensive claim staking along the copper trend was 
made by Sunshine and by Watts, Griffis, and McQuat 
(WGM) in 1974. Detailed field work and core drilling 
of copper prospects was carried ou t  by Sunshine. 
Bear Creek continued their development core-drilling 
program in this district. Elsewhere in the Arctic region 
in 1974, Noranda drove an exploratory drift on the 
Little Squaw lode gold property near Chandalar, and 

Y E A R  
Note: /nformat~'on not ova~/ab/e for / 967; 

Graph exc/usive of 01'1 and gas 

Figure 6. Estirnatetl exploration exprndilures in Alaska. 
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UV lndusfrirs dri l l ing Ilruu) pollern at Avome. D ~ P c @  in c ~ n l r r .  

several companies conducted rrronnaissanc~ exploration 
for copper, gold, and lead-silver deposits. 

Expenditures for exploration in the Arctic totaled 
more than $6 million in 1975. Most of the increase was 
due t o  intensified exploration in the Sunley Pass and 
Ambler River quadrangles, where extensive deposits 
of copper, zinc, lead, and silver ores were discnverpd in 
1973 and 1974. Sunshine sold a major interest in its 
Alaskan holdings t o  Anaconda, which then assumed an 
aggressive role in mineral exploration in this region. 
Others were Kennecott, U.S. Steel, WGM, and Union 
Carbide, Callahan joined Noranda in the development 
oh gold properties in the Chandalar Lake region, and was 
named the operating partner. The exploration effort 
continued outlining the potential ore reserve. 

Senator Ted S l ~ v e n s ,  recognizing the importance of 
mineral production and realizing the extent  of federal 
withdrawals of land, obtained federal funds for an 
appraisal of the mineral potential of the Brooks Range. 
The funds were administered through the U.S. R u r ~ a u  
of Mines and a contract was issued t o  WGM, an An- 
chorage-based consulting firm. 

WESTERN ALASKA 

Expenditures fo r  exploration in western Alaqka were 
about $200,000 in 1974. Lost River Mining, which has 
a potentially minable reserve of fluorite, tin, and 
tungsten ore, had an exploration effor t  that was timited 
to surface geology; however, the exploration program 
was halted until a mining and shipping system can be 
established and a town and other facilities can be built. 
PCE conducted an exploration program on the Kouga- 

rok River for placer gold. Asarc0 continued exploration 
on an offshore gold placer near Nome and conducted 
marine-science studips fna an environm~ntal  impact 
statement. 

The level of mineral exploration increased in 5975 
t o  an estimated $500,000. There was a shift in emphasis 
from tin and gold t o  uranium. The rnajnr efforts were by 
Urangesellschaft and Resource AssociatPs for an un- 
disclosed client. Otlier companies that were reportedly 
active in uranium exploration were Westingt~ouse, Union 
Carbide, and Mobil Oil. 

The 1975 effort of Lost River was limlted t o  assess- 
ment work and exploration directed toward p a k n t  of 
some claims. Asarco continued t o  probe for goId along 
the beach a t  Nome o n  t h ~  d g e  of the B ~ r i n g  *a. After 
obtaining a pprrnit From the U.S. Army Corps of 
Engineers t o  remove 100,000 cubic yards of beach 
material, Asarco operated a barge with a small pilol 
pEant t o  evaEuate recov~ring of gold in t h ~  offshore 
area. 'She research effort was t o  further refine the 
mineral preparation techniques for gold recove y. 

INTERIOR ALASKA 

About $800,000 was spent on mineral exploration 
in the interior part of the state in 1974. Klondike 
Placer Cold continued extensive preparations for re- 
activating a major gold-dredge operation a t  Livengood. 
Inspiration continued drilling in the largt., low-grade 
porphyry copper deposit a t  Bond Creek, near Nabesna. 
Brown and Root  completed about 15,009 feet of ex- 
ploration dr~lling a t  Orange Hill. Many prospectors were 
active in the Kantishna district, north of Mt. McKinley. 
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At Healy C r e ~ k ,  Usibelli b t o c k ~ d  o u t  new coal 
rpsewes while producing 700,000 tons of coal in 
1974. They have dplineatrd nearly 500 million tons 
of minablr coal in the Healy-Lignite Creek5 area. One of 
the notable €paturps of the Usibelli oprration is their 
ongoing reclamation project, in which strip-mined land 
is respedpd, providing Dall sheep with a popular pasture 
area. 

AMAX took ovrr the coal-prssp~cling permits oP 
Inspiration north of  Lignite Creek and took an option 
on the Usiklli  prop~rt ics .  In the fall of 1 9 7 1  AMAX 
started an exploration program to evaluate the permits. 
'P'hr program was terminated before the severe winter 
weather started. 

At the Furkey property south\vest of Mt. hlcKinley, 
a Seattle group continued core drilling in a search for 
Pode tin d~pos i t s .  Near Aniak, J.R. Wvle of Aptos, 
California, conlinued exploring his mercury claims and 
experimented with a small conwnlrator  t o  recover 
cinnabar. 

There was considerablr prospecting and drilling in 
the Fortymilr district by R i o n m ~ x ,  Amoco Production, 
and others in 1974. Near Paxnn, R a n c h ~ r s  nevelopinent 
was aclively explorir~g for  plitcpr gold. Othrr  c o m p a n i ~ s  
known to b t ~  a c t i v ~  in thr. ~ n t r r i o r  wrre Gwl f hli nrrals, 
1.J.S. StrpI, !Eio T ~ n l o  Canadian E x p l o r a ~ i o ~ ~ ,  Exxon, 
Cities Service Minerals, and R ~ S C I L I ~ C P  i l ~ ~ o ( u i a t ~ ~ .  

In 1 975, incwased coal exploration Iry A M  AX raised 
the exploration r~xpendit l~res  in tlir in?rrior r ~ g i o n  
fourfold. E s t i m a t ~ d  ~ x p r n d i t u r e  for the interior r q i o n  
was $3.5 mill~on. AMAX,  which used seven drill.; in 
exploring for  coal d ~ ~ r i n g  the summer, t.xcerded thr 
c~spltrration pffort of Rancher% D r v i ~ l o p ~ n ~ n ~ .  

Cllllrr 1975 explorat~on prOFratnS ~nc ludrd  a lzr- 
aniltrn scarch of thr  Twliary s ~ r l i r n i ~ n l ~  Jumbo 
[lome by R r s o i ~ r c ~  ~2ssocintt.s. Activr colnp;lnivs in- 
cluderl Gulf hlintlrals, 11.S. Slerl. Klo 'I'lntn, and Citir.4 
Srrvice. 

SOUTH-CEN'FRA [, AND SOUTIIWESTERN ALASKA 

111 197.1, ahoul  $200,00O waq spent on hard-mineral 
c~sploration in l l i ~ s r  rr>giulis. S ~ r n c o  rnainlained a ficld 
parly l o  rvaluatll 131 c l n i t ~ ~ s  r o v ~ r i n g  2,1300 acres nf 
gold proprrty off the southwesl flank or  Rlt. hlcKinley. 

Rancllrrs U ~ v ~ l o p m ~ 1 1 1  drilled the Goltlt~n Xont, 
prospect nrar Cantwelt in an at t r tnpt  to  block out  
commercial ore d ~ p o s i t s  of gold, copprr,  and associated 
mtltals. Considerable tlxploration activity was reported 
in the Talkeelna hloiuitainn region i n  1971 by U.S. 
Strel and C i t i ~ s  Service, among o t h ~ r s .  

On 111~ Alaska P~ninsula ,  Phillips Pr t ro l ru~n  roll- 
duclecl surfaw geological and gt%ophysical work for 
copper tnit~rralixatio~l near Fertyville, rt~portecily in  
cocqwralion :vith t l i ~  Rrislnl f3ay N a t i v ~  C(3rpnratiorl; 
Skrally Oil was app:irently aelivr in rnl~lraral raxploralion 
in Ihat region also. In the ~out l iwrs t ,  I)tlintana klinrrals 

was working in t l i ~  Pavlof Ray-Stepovak Bay area. 
Crandall and Manga continued work on Unga Island. 

Exploration for coal in the south-central region 
incr~ased in 1974. Placer AMEX continued a drilling 
program t o  outline coaI resources on  their Pease in the 
Beluga-Chuitna River a r m  Shell, hlobil OiE, and In- 
spiration were also a r t i v ~  in the Cook Inlet region. 
Portland General Electric, a newcomer t o  the Alaskan 
scene, was grantt~d a large block of coal-prospecting 
permits in the Peters Crrek area, west of Talkeetna, 
and c o m p l e t ~ d  a lirnikd arnounl of drilling in Nov- 
ember. (PGE intends to mount an aggwsqive exptoration 
program for steaming coal for thrir electric plants in 
Oregon; they expect to mine up to 6 million tons of 
coal per year.) 

SOUTHEASTERN ALASKA 

In 1971, nearly 52.8 million was expended o n  
exploration programs in southeastern Alaska. At least 
right companies conducted pither core drilling or geo- 
logic reconnaissance work. Phelps-Dodge drilled for 
copper on  Coronation Island, U.S. Borax drilled on 
Prince of Wales Island, and Amoco Production, Cornin- 
co, FIomestake. and Texas Gulf SulpIiur conducted 
geological and geochtmical reconnaissanc~ work in 
various parts of southpastprn Alaska. 

The large nickel-copper d ~ p o s i t  a t  Glacier Ray, 
which had heen delineated bv Newrnont in previous 
yrars, relnainrd inactive pending resolution of whettler 
mining will br allowrd rvitliin Natinnal hlonument 
boundaries: this may prove to be the largest nickel 
deposit it1 tht3 United States. Inspiratinn began an  
ex t~ns ive  drilling program to fczrlh~r delineate tlie 
nickel-copp~r dcsposit on Yakobi Island. 

Plans t o  m i n ~  the enormous low-grade magnrtic 
iron d ~ p ( l s i t ~  a1 Klukwan, 26 miles n o r t h w ~ s t  of IIaines, 
c o n t i n u ~ d  b fluctuatt>. A t  laqt report, Mitsubishi of 
.Japatl had apparently dropped their option t o  d ~ v e l o p  

C.,V. Gori turf1 orr r~claintcd slrip-mining urea of lhibplli 
C ' c m l  Cornpor&y, Lignilr Crrrl.. - /Irrgusl 197.1. r lwa  
srrtird by uirrraft ill May / 974. 
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this property, probably because of a combination of 
costs, lack of local fuel, and a possiblr conflict wi tIi 
~nvi ronmen tal interests. 

In 1975, exploration appeared to decline. Cities 
S e r v i c ~  and Cominco American c o n t i n u ~ d  to field 
reconnaissance g e o l o ~  parties. El Paso maintained a 
fult staff of g~ologisls and geochemists in  Ketchikan 
and worked from Ketchikan to Glacier Hay, 

Tlir Cotter Company, backed by Edison Electric, 
made radialion tests on the following claims: Dotson's 
Adams and Ross, Chuck Kelley's, and I k L. A U.S. 
Geological Survey geologist from Denver spent 2 weeks 
in the Kendrick Ray on uranium properties. 

James Walper continued working on the Puyallup 
Extension and plat~s an aerial reconnaissancp on tnineral 
p rop~r t ies  on Chichagof Island and magnetic work on 
May beso and Harris Creek. U.S. Borax maintained 
camp a t  M c h a n  Arm and a large camp a t  Srneaton 
Bay. 

Homestake rtaporkdly negotiated for and conducted 
feasibilities studies on l l ~ e  Alaska Juneau Mine. T l i ~  
company had an aclivr rxploration program in south- 
eastern Alaska during t h ~  summer field season. Marcona 
examined an iron ortl drposit near Snettisham. 

In 1975,  tlith exploration effort for hard minerals 
c o n t i n u ~ d  at  the same I'vPI as i n  1971. TIIP same 
companies continurd reconnaissance exploration. There 
were no known drilling programs. 

Statewide exploration lor coal dramat~rally incwast.d 
in 1975. AMEX continued both cortl and noncorc. 
drilling in  the Chuitna River area, with three drills in 
operation moi t  of the summer. The dril.ing was in 
detail t o  establish reserves and to design mining, meth- 
ods. 

PGE had a coal exploration field party near Pekrs  
Creek. Other companies that  wtarr> active included 
Shell and hlobil Oil. T l ~ r  U.S. Geological Survey had a 
field party in the northern part of the Susitna Basin, 
in the arctic coal fields, and in the 13ering River coal 
field. A UGGS field party sampled coals in lhe Port 
Motler, Kenai. and Susttna Basin areas m a coop~ra t iv r  
program with thra CSCS (p. 3.4). Tilt. ~xplora t ion  effort 

on the coat resources alonr probably exceeded $3.5 
million. 

C. N. Con well 

MINERAL PRODUCTION 

The total mineral praduclion in Alaska in 1974 is 
estimated a t  $431 million, comparrd t o  a r~vised 
estimate of $329 million in 1973. The revised ~ s t i t n a t e  
is based on statistics compiled by l t ~ e  U.S. Bureau of 
Mines. Crude oil and natural gas from the Krnai Penin- 
sula and offshore Cook Inlet field once mnrr were t l ~ e  
lrading c n r n ~ n o d i t i ~ s ,  accounting lor  $370 million, o r  
85 percent of Ihp total mineral production. 

Other mineral commoditic*~ whiclt accounted for 
$64 million, in ordrr  of value were: sand and gravel, 
stontl, coal, bnritc., gold and silver, platinum-gmup 
metals, anlimony, mercury, gemstonps, and lin. This is 
an increase of 35 percent over the adjusted figure of 
$47 million in 1973 (fig. 7 ) .  The principal iiicrtlasr was 
in  thp undistribub~rt srclion. whtcl~ inclirrlrs platinurn- 
group m ~ t n l s ,  rnprcury, gemstonrs, and lin. The increase 
in gravel was a pipeline impart. 

Value of total minrral production in Alaska in 1 9 7 5  
is eqtimated a t  5441 milliotl, up 510 miIlioti from 
1974.  Crudit oil and naiural gas from the Krnai Fenin- 
sula and uffs l ior~ Cook inlet rield onctx rnorr. were the 
Iraading comoiodities, archnunling Tor 537% rn~llion (85 
percent) o r  t h r  lotal. Mineral cornnrndilies ron~l i lu t ing  
the remaining $66  nill lion. in ordrr n l  value, urerp: 
sand and stone, coal, gold and silvpr, harile, 
platinum-group metals, antimony, mercur?;, gemstones, 
and tin. This IS a11 incrvasr of $2 mill~on, o r  3 percent 
(fig. 7). The principal decrease was in t h ~  ilndistributed 
section. 

Sand and gravel, st on^, and gold ront inurd t o  
increase. The increase in goid production rr flrcts the 
production for part of t l ~ r  xpason by the operation of 
the drtbdge a t  Nomca and lhr  nonfloat operation at  
Livengooti. 

Slatislirs 'ihown In titblr. 1 wcrP prepared iuidt~r 
cooperativr agreemrwt btxtrver~i DGGS and tllr I1.S. 
Bureau of S'linr.s for col2rction of  rni~lrrnl data. Pro- 
duction of till.  rnaior rommoditii~s sitlcr 1950 is listrd 

*I in t:rble 2. Thr  F~scal i ~ m o u i ~ l  o r  Alaska m~nrra l  pro- 

-44' d u u l ~ o n  1% listed in table 3. The produrt io~l  figurtlx for 
1473 were rpvis~d on tt1t1 basis o h  111lortnalion rollr~rtcd 
by lht> U.S. Rurrnu o f  Minvc and DGGS, nntl iirr Ih t~  
tlr3st es l~rni i t~ '  o f  productiotl For t l ~ r  yrar; ltlr coal alltl 
bar~tr figurer arc I)C;GS rct1matr.x. 

. , Annual productiotl in i\la\k;r (cxuclutlinf.! o i l  ;\nd tits) 
1 

I ,  , lrotrl 1900 Ehrnugh 1975 15 i1lu~lr;ttc~rl 111 I ' i g t ~ r ~  7. 
b'igurP 8 ~tldicalr? 1h1. ;ipprr)xlrnattb lotnatlr>r1 of minrlr;d 

', *; ' d ~ p o v l s .  t h a l  wrrr. i l l  prorluc.t~on ;!I I~vict pitnt o r  Ihc , r  . ; + > par ~ I I I C I  dt~posile w!~(nrtx 1h1~r1, !V;I\ ;it\ A V ~ I  !vb I T  ploratio~i 
c.R;, (*o, lwc.~! ,,,, rc~c[almrd s~r ,p . , , l l r , l r lg  uvcr, ',,, llrulv program. 'rIwr(h I I ~ I ~ I o ~ ~ I I ~ I ~ ~ I I ~  wl%rcw pr(b\pt$rn!or\ i111d 
C r ~ r h  - August 1974. srroncl y ~ n r ' s  grnwllt. 1ni11rw ar.livt> ~n olhr r  ;lrra;t\, ant1 (11t~ I'I gl I ~ I ,  sho~ll  r l  hrb 
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Figure 7. Annual mineral production in Alaska, 1900-1975. 
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Table 1. Mirl~ral  produc'tiorl irz A1asl:a ( " V a l ~ ~ c "  c-oll~mrls ill Llzo~~sarlds o f ' do l l a r s )  
- -- 

1 9 7 3  1974" 1975* 
Mineral Quantity V& Quantity V* Quantity Value 

Antimony - short-ton antimony conte 
Barite - thousand short tons 
Coal - thousand short  tons 
Gold - troy ounces 
Stone - thousand short tons 
Natural gas - million cuhic feet 
Petroleum crude - thousand t~arrels 
Sand and gravel - thousand short  tons  
Silver - thousand troy ounces 
Undistributed 

TOTALS 
-- 
XXX ,443,618 

a. Figures for 1974 and 1975  are preliminary. 
b. Figures withheld t o  avoid disclosing confidential data of individual companies. 
c. Gold production estimated from information from prqtlucers in various districts. Many indivitlual producers 

did n o t  respond t o  U.S. Bureau of Mincxs cluestionnaircs. 
d. Gas and petroleum figures dif fer  f rom those put>lished by the Alaska Division of Oil and Gas I~ecause of 

different methods of compiling and reporting. For  complete details on  fields, wells, etc., see Division of Oil 
and Gas Annual Report.  

e. Includes gemstones, mercury, platinum-group metals, and tin. Figures withheld t o  avoicl tiisclosing con 
fidential data of individual companies. 

'I'a1,le 2. I'rod~lctiorl of' r~lujor c o ~ n m o d i t i c s .  1950-1 975 

Total 

Gold 
( $  thousands) 

10,125 
8,387 
8,420 
8,882 
8,699 
8,725 
7,325 
7,541 
6,525 
6,262 
5,887 
3,998 
5,784 
3,485 
2,045 
1,479 

956 
803  
835 
8 8  1 
835  
537 
910 

1,875 
2,560 
3 349 A 

117,110 

Mercury 
( $  thousancls) 

Coal 
( $  thousdncia) 

8,033 
3,767 
5,779 
8,152 
6,442 
5,759 
6,374 
7,296 
6,931 
6,869 
6,318 
5,868 
6,409 
5,910 
5,008 
6,095 
6,963 
7,178 
5,034 
4,647 
1,059 
5,710 
5,696 
6,230 
7,325 
7,810 

1 :)b,Y!)2 

Oil, Gas 
I $  thousancls) 

All protluction 
total ( $  millions) 

17.9 
19.5 
26.3 
24.3 
24.4 
25.4 
23.4 
30.2 
20.9 
20.5 
2 l . 9  
34.7 
54.2 
67.8 
66.1 
83.2 
86.3 

134.6 
221.7 
257.6 
338.2 
332.8 
286.1 
328.8 
-133.9 
4-43.6 

3;Ll 1.0 
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Table 3. Pl~ysical uolutnc of Alaska mirleral produclion 
- 

Mineral Units Quantity 
Antimony, 1907-75 Short tons (approx. 53% Sb) 10,380 
Coal, 1951-75 Short tons, thousands 25,675 
Copper, 1880-1973 Short tons 690,035 
Chromite, 1917-57 Long tons (approx. 45% Crp03)  29,000 
Crude petroleum, 1958-75 42-gallon bbls, thousands 686,274a 
Gold (total),  1880.1975 Troy ounces 30,050,336 
Lead, 1906-73 Short tons 25,028 
Mercury, 1902-75 76-lb flasks 29,254 
Natural gas, 1948-75 Cubic feet, millions 1,010,173 
Sand and gravel, 1958-7 5 Short tons, thousands 303,036 
Silver ( total) ,  1906-75 Troy ounces 19,084,510 
Stone, 1921-75 Short tons, thousands 35,635 
Tin, 1902-75 Short tons 2,589b 
Tungsten, 1916-58 Short-ton units (W03)  7,000 

a. The only other crude petroleum productiot~ recorded was from the Katalla are (about  154,000 barrels of oil, 
1901-32). 

b. Production data (if any)  withheld in 1969-70. 

considered a t  a minimum. Sand, gravel, and stone 
deposits were omitted. 

PRECIOUS METALS 

GOLD 

The increase in the price of gold stimulated mining 
in 1974. UV Industries continued to operate their 
floating dredge on the Hog River. 

Near Nome in 1974,  UV Industries began reac- 
tivating gold dredges 5 and 6 for operation in 1935  and 
drilled a grid of thaw holes to  soften the frozen gold- 
bearing gravel ahead of the dredges. A work force of 
about 350 men was anticipated for the 1975  season. 
(A third dredge is planned for 1976).  Offshore from 
Nome, Asarco continued evaluating a subsea gold 
placer. They contemplated core drilling through the 
ice the coming winter (1975),  and reportedly are 
developing offshore gold-dredging equipment for even- 
tual production. 

The largest operation on the Seward Peninsula con- 
tinued t o  be that of  the Tweet Brothers on the Kouga- 
rok River. Their placer mining was by both a dredge and 
a nonfloat operation. Rhinehart Berg reportedly con- 
tinued work to refloat and reactivate his No. 14 
dredge in the Candle area and produced some gold 
from a nonfloat operation. 

Klondike Placers (forn~erly Standard Mines of On- 
tario, Canada) spent the summer of 1974 repairing the 
dam on Hess Creek and rehabilitating the canal to  
Livengood Creek. Gold production increased on Coal 
Creek and there was an extensive revival of placer 
mining in the Circle-Central district. Other producing 
areas included Manley Hot Springs, Fortymile, Bound- 
dary, Wiseman, Ruby, Flat, and Marvel Creek. All 
known gold production was from placer operation; 

however, Ptarmigan Exploration continued experimental 
work on  recovering gold from the tailings of the old 
Nabesna Mine. 

In 1975, gold production again increased, with more 
small operators in essentially the same districts. The 
significant developments were: 1) by the middle of 
July, UV Industries had one of their large dredges a t  
Nome in operation. By the end of the season, a second 
dredge was operational. Their rehabilitation program was 
delayed because a sea-going barge bringing needed 
supplies overturned and the cargo was lost. Asarco 
assembled and operated a pilot plant t o  further test 
recovery methods for obtaining gold from the marine 
sands off the coast of Nome (p. 27). 

In the Livengood area, Klondike Placers completed 
rehabilitation work and began a nonfloat operation for  
gold recovery. Dan Renshaw, a consulting mining 
engineer from Anchorage, opened a lode gold mine in 
the Willow area and produced some gold. 

PLATINUM 

In 1974 and 1975,  Goodnews Bay Mining continued 
t o  operate a floating dredge and a sluice box near 
Platinum. The volume of material treated and the 
production remained a t  approximately the same level 
as it has for the past several years. Minor amounts of 
platinum were produced by small placer operations. 

MAJOR BASE METALS 

COPPER 

Limited production continued from the McCarthy 
area. About 40 tons of chalcocite reportedly was stolen 
from the old Kennecott Mine. The Asarco smelter in 
Tacoma, Washington, historically the ore buyer serving 
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Alaska, continued to be unable to accept Alaskan ore 
because of environmental pollution-control problems. 

LEAD 

In 1974,  a shipment of lead ore was reportedly 
sent from Glenallen t o  the East Helena smelter in 
Montana. The source of the ore is believed t o  be the 
Kantishna district. There was no known lead production 
in 1975. 

MINOR BASE METALS 

MERCURY 

In 1974,  RoDert Lyman operated a small mine and 
concentrator a t  White Mountain, southeast of McGrath. 
Also, there was a limited amount of production re- 
ported from the Aniak area. No production was re- 
ported in 1975. 

ANTIMONY 

In 1974 and 1975,  small shipments of hand-sorted 
antimony ore (stibnite) were reported from the Fair- 
banks and Kantishna districts. In the summer of 1975,  
a company in the Fairbanks area started a consolidation 
of claims and a feasibility study t o  justify a con- 
centrator. 

INDUSTRIAL BARITE 

Alaska Barite, a subsidiary of Inlet Oil, continued 
operation on the underwater open-pit mine near Castle 
Island, about 1 2  miles southeast of Petersburg. In 
1974,  the ship-mounted grinding and bagging plant was 
moved from Kenai LO Castle Island and beached. 'l'herr, 
a dense-media concentrating plant t o  separate barite 
from waste rock was erected. Both plants were op- 
erational by the end of the summer. In both 1974 and 
1975, the principal export product continued to be 
barite rock. 

COAL 

One of the most notable features of the Usibelli 
coal operation is their ongoing reclamation and seeding 
of mined-out property, which has resulted in a popular 
pasture area for Dall sheep. 

Usibelli continued as the principal coal producer, 
mining about 700,000 tons in both 1974 and 1975. 
(The annual increase in production is about  5 percent.) 
No increase in production for use by electric power 
plant in the interior of Alaska is expected in the near 
future because Golden Valley Electric Association, the 
principal producer of electrical power in the Fairbanks 
area, plans t o  use gas-turbine generators. Gas turbines 

Dall sheep winter grazing or1 strip-mined area rlear 
Healy. The sheep so readily accepted the new  feeding 
grounds that a state game refuge had to  be created.  

are cheaper to  install than coal-fired plants, but the 
fuel cost is higher. (On a Btu basis, according t o  a GVEA 
statement made a t  the Alaska Coal Conference in 
October 1975, oil for a gas turbine will cost four 
times as much as coal for the present generators. 
About half again more Btu's are required t o  produce a 
kilowatt with a gas turbine than with a coal-fired 
plant; thus the fuel cost will be about six times that of 
coal.) 

In both 1974 and 1975, a limited amount of coal was 
produced for domestic consumption in the Matanuska 
valley. 

As the nation attempts to  acquire independence in 
energy, interest in coal has been revitalized. The fol- 
lowing is a summary of Alaska coals prepared by DGGS 
geologist D.L. McGee. 

STATEWIDE COAL 

Coals ranging in age from Carboniferous t o  Tertiary 
are found in many of the basin areas of Alaska. Al- 
though predominantly lignite and subbituminous in 
rank, the range is complete from lignite t o  anthracite. 
Present production is limited almost entirely to  the 
Usibelli production in the Nenana coal field. 

NORTHERN COAL FIELDS 

The largest coal fields in Alaska are found in the 
north. Of U.S. coal deposits, the known strippable 
reserves place this field as second in subbituminous 
coals and third in bituminous coals." "I'hese coals are 
in the Corwin formation of early Cretaceous age, and 
have a measured thickness in excess of 15.000 feet. 

" ' ~ o n w t . 1 1 ,  C.N., 1972. Alaskan Coals may P r o v e  a Bli! Plus I" 

E x p o r t  P ~ c t u r r ,  Mznlng Rng~neering, October.  
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Reserves of strippable coal are considered as 5 billion 
tons of subbituminous and 2 billion tons of bituminous 
coals. Reserves for this area include 120  billion tons of 
inferred resources and probably more than 1 .5  trillion 
tons of coal classified as hyp~the t ica l .~! '  

Mississippian coal samples from the Cape Lisburne 
area collected in 1975 are low-volatile and high in 
Btu's (14,000). The bituminous coals, found in a belt 
along the Brooks Mountain, have a Btu content of 
9,300 to 13,450. Subbituminous coals in the area t o  
north have a lower range (8,000 to 12,000 Btu). The 
moisture content and ash are low, as is the sulfur 
content (critical in modern power generation from an 
environmental standpoint), which ranges from 0.2 to  
0.7 percent. 

NENANA COAL FIELD 

The Nenana coal field, located near Healy, produces 
nearly all the commercially used coal in the state. 
Present production is about 700,000 tons per year 
(by Usibelli Coal) and the coal is sold to  several mili- 
tary installations and consumers in the Fairbanks area. 
In addition, electric power is generated a t  a plant near 
Healy and transmitted t o  the Fairbanks area. 

Present exploration activity in the Healy area con- 
tinues with core drilling by AMAX, who at  one time 
during the summer had seven drill rigs operating east of 
Healy . 

RESOURCES 

D e m o n ~ t r a t e d ~ ~  - 2 billion tons 
Hypothetical - 8 billion tons 
Coal resources that can be stripped-primarily sub- 

bituminous steaming coals with a Btu content of 
8,500-probably approach 500 million tons. The moist- 
ure content is relatively high (17-27 percent) and the 
ash content is 3 to  13 percent. Sulfur content is low. 
0.1 to  0.3 percent. 

MATANUSKA FIELD 

The Matanuska coal field was mined from 1914 t o  
1969. The total production from the area has been 
estimated between 9 and 11 million short tons; the 
maximum annual production was 286,465 short tons. 
Conversion from coal to  natural gas by the military 
installations near Anchorage in 1967 was responsible for 
closing down the operating mines. 

Production was from the Tertiary Chickaloon for- 
mation. Individual coal beds are usually less than 8 feet 
thick and most of the beds are less than 5 feet thick. 

Although the coals are known in an area of about 
400  square miles, mining was restricted to  four districts: 
the Little Susitna, Wishbone Hill, Chickaloon, and 
Anthracite Ridge. Nearly all the production came from 
the Wishbone Hill district, an area about 7 miles long 

extending from the Premier Mine on the west end t o  the 
Eska mine on the east. 

RECENT ACTIVITY 

There has been little exploratory activity in the 
Matanuska Valley since 1969. 

RESOURCES 

Demonstrated - 47 million tons 
Inferred - 52  million tons 
Hypothetical - 1 4 9  million tons 
Most of the coal is bituminous, with a Btu content of 

10,000-13,000; has little moisture (2  to  7 percent) o r  
sulfur (0.2 to  1.0 percent); and has an ash content of 
4.4 to  2 1  percent. This would be a desirable coal for 
power generation. 

SUSITNA COAL FIELD AND VICINITY 

This is one of the more important areas and includes 
the Chuitna, Beluga, and Capps Glacier areas, where 
extensive coals with favorable stripping ratios occur. 
The coals are found in the Kenai formation of Tertiary 
age and are probably correlatible with the Tyonek 
formation of the Cook Inlet t o  the southeast, where 
numerous wells have penetrated the section. The Kenai 
formation is relatively flat and in many sections, coal 
beds more than 50  feet thick have less than 1 2 0  feet of 
overburden, providing stripping ratios of less than 3. The 
low sulfur content (less than 0.2 percent) makes these 
coals attractive. However, the high water and ash 
content has impeded their development. 

PRESENT EXPLORATION ACTIVITY 

One major company continued drilling t o  delineate 
reserves with three drill rigs. Others involved in ex- 
ploratory work, including drilling, were Mobil Oil, Shell 
Oil, Phillips Petroleum, Portland General Electric, and 
the U.S. Geological Survey. There has been much 
interest in these coals by Japanese groups and California 
utility groups. Also, there has been a high level of land- 
lease activity. 

RESOURCES 

Demonstrated - 2.4 billion tons 
Inferred - 7.8 billion tons 
Hypothetical - 26  billion tons 
Stripping coal 

resources - 700  million to  1 billion tons. 

KENAI PENINSULA (HOMER AREA) 

The coals in this area are within Kenai sediments. 
There has been little or n o  exploration activity within 
the area recently. 
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RESOURCES 

Demonstrated - 300 million tons 
Stripping coals - 200,000 short tons with less than 

1 0 0  feet of overburden. 

BERING RIVER COAL FIELD 

The Bering River coals grade from lignite on the 
west t o  anthracite on the eastern end of the coal field. 
The associated sediments are Tertiary. 

The coals range from 6 to 30 feet thick but  de- 
monstrate little lateral continuity. Folding and faulting 
of the coal-bearing sediments and compression squeezing 
of the rocks make it very difficult to determine the coal 
resources of the area. 

ACTIVITY 

Some exploratory leases are held in the area. The 
U.S. Geological Survey is presently studying the area. 
At least one company is interested in doing feasibility 
studies. 

RESOURCES 

There may be as much as 3 billion tons of coal in the 
area. 

HERENDEEN BAY AND CHIGNIK COAL FIELDS 

The Herendeen Bay and Chignik areas are virtually 
unknown, with only minor basic field work and n o  
drilling. The known coal beds are relatively thin-the 
thickest seam is about 5 feet. However, the coal is 
bituminous with a Btu content of 11,000-12,000 and 
would be a good coal for power generation. 

RESOURCES 

The entire area of the Herendeen and Chignik coals 
could have resources of  2-3 billion tons. This would be 
considered as hypothetical coal; the extractable coal 
might be about  several million short tons. 

YUKON RIVER, EAGLE-CIRCLE, NATION RIVER, 
AND BROAD PASS 

These are all minor districts with combined hypo- 
thetical coal resources probably not  in excess of 300 
million short tons. These coals occur principally in 
Cretaceous and Tertiary sediments. The size and rank 
of the coals are unknown. 

D.L. McGec 

GRAVEL AND BUILDING MATERIALS 

Gravel is one of the most important commodities in 
Alaska, ranking third among the inorganic commodities 

(behind petroleum and natural gas). Stone, used for 
riprap and fill, ranked fifth in 1973. 

Although final figures are not yet  available, gravel 
will probably rank second in 1974 and 1975-mainly 
because of pipeline impact. 

Gravel is especially important in high-population 
areas. In Anchorage, for example, housing has been 
allowed to expand over gravel sources. This has neces- 
sitated importing gravel from the Matanuska Valley by 
rail, thereby raising construction costs. 

Gravel is either processed by washing and sizing for 
use as a concrete aggregate, road-base material, and 
bitumen paving, o r  is used unprocessed for fill and 
base material. Gravel and sand will continue to  be 
important building materials in the Fairbanks and 
Anchorage areas. Large amounts will also be used in 
building the proposed capital and for concrete aggregate 
in building dams for hydroelectric power plants. More 
gravel source areas must be found t o  accommodate this 
growth. Then, an orderly approach t o  extraction must 
be establislied. 

Figure 9 is a plot of gravel use versus time. The 
normal growth curve is based on processed gravel or 
gravels used in building-both home and commercial. 

The discovery of Swanson River oil field in 1957 
had relatively little effect on the quantity of gravel 
extracted. However, when oil was discovered in the 
Cook Inlet, the amount of  gravel used immediately 
jumped. Roads, pipelines, oil terminals, commercial 
building sites, and new homes increased the usage 
rate of gravel fourfold. Later, when oil was discovered 
a t  Prudhoe, another enormous demand for gravel fol- 
lowed. However, when the roads and pipeline pads are 
completed, consumption will probably return to 14-20 
million cubic yards per year (unless other major con- 
struction is undertaken). 

D.1,. McGec 

INVESTIGATION O F  ALASKA'S 
URANIUM POTENTIAL 

Determining the uranium potential of Alaska is a 
continuing statewide program in which the Division has 
been involved during the past 2 years. The immediate 
objective is t o  provide information that will aid both 
government agencies and pr~vate  Industry In locatlng 
new deposits of uranium urgently needed to fuel nuclear 
power plants. The investigation of the uranium potential 
is also a part of the long-range goal t o  locate and assess 
all of  the mineral and energy resources of Alaska and 
will be one phase of all geologic investigations of 
DGGS. Products of uranium investigations will include 
sample location maps and uranium, thorium, and potas- 
sium values for stream sediments, water, and bedrock 
samples. Results of radiometric surveys made with 
hand-carried scintillometers will be plotted and related 
t o  bedrock geology. 

An investigation of Alaska's uranium potential by a 
compilation of the geologic literature and construction 
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Figurcx 9. Alaska gravel consumption. 
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of a 1:1,00D,000-scale map of the felsic rocks of the 
entire state was recently completed lor  t h ~  U.S. Energy 
Research and Deve lopm~nl  Administratio-1 (ERDA) hy 
1Z.B. Forbes18 and G.R. 1Sakins (p. 13). This was re- 
leased in late 1975. 

During the 1975 field season (under another colltract 
with ERDA],  DGGS collected strram-sedlment, waler, 
and bedrock samples over wide areas in the pastern 
Scward Peninsula, in west-central Alaska, and in the 
Copper River Basin. The highly radioactive felsic in- 
trusions in I ~ P  Darby Mountains, Selawik Hills, and 
Zane IIills were of major inkrest. Eakins, Forbes, and 
lwo field asqistanlts werp in the licld approximately 6 
weeks with full-time llelicopter support. Results of this 
work are due t o  be released in Juty. 

The areas sampled WPW a part o r  the area covered 
by an aerial radiometric s u r v ~ y  for ERDA by Texas 
Instruments (TI). Fifty-four flight lines were flown in 
the Seward-Selawik region, covering 1,630 line miles, 
and 17 fl ight lines WPW flown in the Copper River 
region (1,950 lint* miles). Spacing was a t  6.25 milrs, 
with tie linrs evrry 25 miles. Results of  the aerial 
survey werig r r l ~ a s r d  in  late 1974. TI reported 33 
"pr~ferred" anomal i~s  in th r  S~ward-Selawik region and 
lour  in the nnrlhern part of the Copper River Hasin. 
For the 1975 aerial survevs, TI, which was paid about 
$1 million by ERDA for t.hrir s ~ w v i c ~ s ,  used the most 
snphisticated radiometric equipmpnt available. The pro- 
gram will continue for thr npxt 4 y ~ ; i r ~ ,  wlirn complete 
coverage o f  the entire s tair  will be attained. DGGS 
assisted Texas Inslruments in planning the program. 

Analyses of the stream-sediment and bedrock samples 
artk being dtrnr by the Division laboratory, which can 

d e t ~ r m ~ n ~  uranium, tllorium, and potass~ilm o n  large 
numbers or sa tnp l~s  (p. 231. 'I'hc wntrr satllples are 
being analyzed by the ERDA laboratory in Los Alrnos, 
NM. 

Uranium investigation next  s u m ~ n e r  will hi1 con- 
ductrd along the nnrth flank of the Alaika Range in 
conjiunction with the Central Alaska Range Highlands 
programs of W.G. Gilbert and T.K. Rundtzrn. I3asr 
camps anti I~t.licnpter litnr will hr sharra hy lhr two 
projects. 'I'lic 'Sertiary coal-bearing beds a n  the north 
flank will be sampled for possible sedimrtrtary-types 
uranium cirpositl;, granitic arms in tlip Alaska Rangra 
will be examinrd Tor possible ve in- typ~  uranium dtx- 
posits, and rnrtal tnin~s it1 t he  rrgion which could \lave 
uranium associattvl wit11 lilcair ortbs will br checki.rl. 
Since coal and itraniurn prosprcts arr  frequt~ntlv p r ~ s r n l  
within thr  samt. formalion, n coal a s s ~ s s ~ n ~ ~ i  1 may b~ 
u n d ~ r l a k e n  with tYirh uranium program For inclucion In 
the C ~ n t r a l  Alaska Highlands profiram; ?I to 6 wreks arc 
plaanrd for the uranium-coal program. 

Tllp onr  cornmerciaE uraniirrn ti~posit found t o  datr  
in Alaska is  thv Itc~ss-Adatns minra at R o k ~ n  hlountain, 
40 milrs southwr.st o f  Krtcliikan on Prince of Wales 
Island. The drposit,  discover~d by ttvo Ketchikan pros- 

pectors in 1955, was worked intermit t~nt ly by various 
operators until finally depleted by Newmont Mining 
Corporation i n  1971. 

Although small by most standards, the deposi t was 
high grade, easily accessibl~, and close to water trans- 
portation. During the early phase of operation, 60,000 
Cons of om averaging nearly 1 percenl U3Q8 was 
produced; during the later p h a s ~  Newmont produced 
another 55,000 tons of ore that av~raged  about 1.5 
percent U 3 0 R .  

The ore a t  Rokan Mountain seems t o  be an unusual 
occumnce ;  the host rock is a small stock of peralkaline 
granite that was intruded on an older plulon of diorite. 
The ore minerats, uranothorite and uranoanthorianite, 
occur as grain coatings and fracture fillings in a micro- 
brecciated zone within the peralkatine g r a n i t ~ .  

Exploration for uranium in Alaska is increasing 
steadily. The  stat^ is of special interest because it 
o f f ~ r s  a vast area still essentially untested for uranium. 
ERDA's National Uranium Resource Evaluation program 
calls for ~ o m p l e t i o n  of a hydrochemical survey and the 
aerial radiometric survey of the entire state by 1980. 
Total cost of  the aerial survey is ~ x p ~ c t e d  to be over 
$4.5 million. The watrr  sampling program will be 
handled largely by their Los Alrnas laboratory. 

Several privale companies were actively exploring 
for uranium during t h ~  last two seasons-princigallv 

Crlarsr gold f m m  Glenrl Crc>c4<. Kutt t i s t ~ r m  trlrttir~g dis- 
trict - two  I -uu!rc~ nufificls it1 thic cleanup. 
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in the ,&ward Peninsula-Selawik region, t h r  Healy 
coal district, Ihe Kokrines HilIs, and Prince of Wales 
Island. Those who reportedly conducted geochemical o r  
radiomrtric surveys or  drilling programs inclt~de CVyn- 
ming Minerals (Westingllousc); Watts, Griffis, and Mc- 
Quat; Union Carhide, the Grrman firms Uranerz and 
IJrangellschaff; and Standard Mrtalq. 

G R. F,'akius 

PETROLEUM AND NATURAL GAS 

SIGNIFICAKT PETROLEUM DEVELOPMENTS 
IN ALASKA - 1974 AND 1975  

Activity r e l a t ~ d  t o  pt.trt>leum haq been incwasing 
greatly it1 the pas1 2 year$, siimulated in part hy the 
construction nf the Trans-Alaska Pipeline and in part 
by Ihr increasrd need for energy resources in the nation. 
Pipeline cotllstrl~ction reaohrd a peak of arlivity in  
1975, and was about  l ~ a l r  c o m p l r l ~  a t  the end of  tlir 
construction st3ason. Thprp havr hren dirfirultirs in 
r ~ l a l e d  construction a1 the Valdr..~ tt.rminal Tor Ihta 
piptklinr, and tlir necessary rlrlivrry of production 
equipment a t  the Prudhoe Bay field was s r t  hack 
s!ightly when pack icr held up a barge convoy along 
the northern coast. 

The r n r r g  crisis facing the nation Ipd t o  the pro- 
posal of a leasing plan for Alaska's outer continental 
shelf hy the Frdrral Cov~rnmei i t ,  and a sale schedule 
was releasrd in  Novr*mbrr, 1971. The firqt salr was to 
be in Ehe Gulf of Alaska in Drcembrr 1915, Tor 1.8 
rnlllioii acres, but this salr was postponed t o  January 
1976. Thc Stak has proposed a Ieasr selr in statp- 
owned offshort\ lands in 111~ B ~ n u f o r l  Sra for sornrli~ne 
in 1976. 

In preparaEioii h r  the propos~rl  Gulf of Alaska 
I t ~ a s t v a l r ,  thr F c d ~ r a l  Government perrnitLed n slrati- 
graphic l ~ s t  t o  b~ d r i l l ~ d  in th r  cuff bv a group of 26 

Last vcsfigcs rrf Katalla oil fipld twor  Yalrntaga, Gulf o/ 
Alasku, 1975 (rur11 7). This [ i ~ l t l ,  u~ilh 3If-odd wells, 
pmdurrrl 160,01)0 bnrrrls n f oil from 1 S102-311. Rt>- 
Jirzrv d r s t r o y ~ d  11.y fire in 193.'1. 

companies. The test well, COST 1 (Continental Off- 
shore Stratigraphic Test), was s ta rkd  in the late summer 
of 1975 with a target depth of 16,500 Ceet, but was 
plugg~d and abandoned in October, after reaching a 
depth of 5,500 feet. 

Exploration in Alaska has Ird t o  a number of sig- 
nificant discoveries in the last year. On the North 
Slope, ARC0 announced that their East Bay State I 
well had found hydrocarbons in the Lishurne Group 
carbonates. The company subsrquently announced that 
both the Lisbume Group and thr  Kuparuk River 
Sandstone contain "significant qwantiti~s" of hydro- 
carbons, a h c l  that greatly e n h a n c ~ s  the chances for 
more discoveries along the northern coaqt of the basin 
and offshore in t h ~  R ~ a u f o r t  Spa. Mobil Oil\ Gwydyr 
Bay 1 well was also announced as an official discovery 
in sandstones o f  the Sad l~roch i t  Formalion. In the 
Cook Inlet basin, Cities Srrvicr made a gas d i ~ c o v ~ r y  in 
the Lewis Rivpr 1 WPII. 

The Native corporalions stimulated pptroFrum ex- 
ploration on lands wilhdrawn for seleclion undrr the 
Nativr Claims Act by entering into contracts with 
various oil companies for exploration work on those 
lands. These a g r r e m ~ n t s  led to drilling activity in some 
previously lantouclied baqins and greatly incr~ased the 
level of seismic exploralion in a number of areas. Two 
cxpIoratory wells were d r i l l ~ d  in the Selawik baqin by 
SOCAL under an agreement with the Northern Alaska 
N a t i v ~  Association. 'l'lie wells were latrr plugged and 
abandoned. Louisiana Land and Exploration Go. rn- 
tcred into an agreement with Doyon Ltd. t o  drill 
a t  least four  tests in tfic Kandtk basin, starling late in 
1975. 

T11r southrrn part of tlip Cook Inlet basin was t h p  
subject of both exploration inlerrst and Eegal con- 
lention. A long contest b ~ t w ~ e n  the State and the 
Federal Government over ownerqhip of the offshorc 
part of s o u t h ~ r n  Cook Inlrt  was finally resolved by the 
U.S. Supreme Court in June 1975, with thr  acreage 
l~eing awarded Lo the Federal Governmenl. A lease 
salc on this acreage is now scltedi~lrd by the Govrrninent 
for 1976. A lcasr sale on State acwage in Kachemak 
Ray in December of 1973 led t o  a cornpiex legal 
hattlt. over a proposed h>st well in the bay by Shell Oil. 
S h ~ l l  was issued a permilt t o  drill, hut a law suit by local 
residents was filed, seeking t o  invalidate the leaw sale 
and stop the drilling. At the current time, Shell is 
waiting for the suit Lo be settled by the Alaska Supreme 
Court. 

A number of recent political and legal actions wit1 
have an important r f f rc t  on petroleum activities in tht* 
ststr.  In 1975, the s t a b  legislature passrd n controversial 
tax on in-place reserves of oil and gas. The tax has not  
been impl~mented  as yet.  A massive twspass suit was 
filed in 1975 against a number of oil companies, the 
pipeline company; numerous other firms, and the Statr  
of Alaska charging twspass violations and damages on 
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Native lands of the North Slope prior t o  1971. The suit, 
still pending in the courts, is the subject of  proposed 
legislative action by the U.S. Congress. In late 19-75, 
a complex plan was proposed for trading land in the 
south-central part of the state among the Federal 
Government, the State, and the Native corporations. 
The ownership of potential oil and gas lands within 
the Cook Inlet basin would be affected if this plan is 
adopted. 

Another important decision yet  t o  come is the 
selection of  a route for  the gas pipeline to  transport 
gas from the North Slope to markets in the U.S. One 
plan proposes to  transport the gas via a pipeline through 
Canada t o  the midwest, and the other plan calls for a 
trans-Alaska gas line, with liquefaction and transporta- 
tion t o  the west coast by liquefied-natural-gas tankers. 
The selection of a gas-line route will have an important 
effect on the level of  industrial development and 
construction activity in Alaska in the near future. 

G.H. Pessel, D.1,. McGec 

STATISTICAL SUMMARY 

DEVELOPMENT IN ALASKA IN 1974  

Eleven exploratory wells were drilled in Alaska in 
1974.32 There were n o  new discoveries. Four successful 
exploratory completions, all in the Arctic North Slope 
region, were classified as extensions of existing field 
pools. Twenty development wells were successfully 

32~rn. Assoc. Petroleum Geologists Bull., v. 99 18. I 9  7 5: 
and State of Alaska. Dept. of Natural Resources, DIV. Oil 
and Gas Statistical report for 1974.  

completed, one on a new gas zone in the Kenai gas field. 
Geological and geophysical field activity by the 

petroleum and natural-gas industry was up 102 percent 
t o  168.3 crew-months, with all basins except the 
Yukon-Kandik sharing the increase. Another 41 crew- 
months of geological and geophysical field work were 
undertaken by the U.S. Geological Survey-part of 
which was in cooperation with DGGS. 

Other exploration included increased activity on 
Naval Petroleum Reserve 4 and consideration by in- 
dustry of four tests as part of the COST program. 

Federal acreage under lease decreased 11.4 percent 
( to  3,925,000 acres), whereas comparable state acreage 
increased 18.2 percent ( to  4,938,000 acres). 

Production for 1974 was 72,244,000 barrels of oil, 
793,000 barrels of liquid natural gas, and 126,034 
million cubic feet of dry gas. 

DEVELOPMENT IN ALASKA 
THROUGH OCTOBER 1 , 1 9 7 5  

Nineteen wildcat tests were drilled in 1 9 7 5 s e v e n  in 
the Cook Inlet basin, one in the Selawik basin, and 11 
on the North Slope. Twenty-six development tests were 
drilled; 10 of these were reported as oil wells. Oil 
production through August of 1975 was 47,540,000 
barrels. 

Petroleum and natural. gas exploration activities will 
increase substantially in the future, assuming the Federal 
Government follows its proposed Outer Continental 
Shelf leasing schedule (fig. 10). Unresolved conflicts 
between federal and state interests may alter the 
schedule. 

W.M. Lyle 
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FIGURE; 10.  0 ~ 1 1 - r  C:ontinc,nt;il Shrll' leasing schrdult. - June 1975 





DGGS publishes annual and biennial reports, information circulars, miscellaneous papers, geologic reports, open-file 
reports, special reports, laboratory notes, and bibliographies. The DGGS staff also presents papers a t  national con- 
ferences and contributes t o  national publications (p. 51). 

ANNUAL AND BIENNIAL REPORTS, 1912-1973 

*: 
Report of the Mine Inspector for the Territory of Alaska to  the Secretary of the Interior, 1912. 

'Report of the Mine Inspector for the Territory of Alaska to  the Secretary of the Interior, 1913. 

:+: 

Report of the Mine Inspector for the 'l'erritory of Alaska to  the Secretary of the Interior, 1914. 

:+: 

Report of the Territorial Mine Inspector to  the Governor of Alaska, 1915. 

:i; 
Report o f  the Territorial Mine Inspector to  the Governor of Alaska, 1916. 

'Report  of the Territorial Mine Inspector to  the Governor of Alaska, 1917. 

:+: 

Biennial report of the Territorial Labor Commissioner to the Governor of Alaska, 1919-1920. 

Annual rrport o f  the 'I't.rritorial Mint, Inspector lo  the Governor of Alaska, 1920. 

:j: 

Annual report of the Territorial Mine Inspector to the Governor of Alaska, 1921. 

3: 

'Biennial report of the 'I'rkrritorial Labor Commissioner to  the Governor of Alaska, 1921-1922. 

Annual report o f  the hlinc Insprctor to tht> (;ovrlrnor o f  Alaska, 1922. 

I Annual report of the Mine Inspector to the C:overtlor of Alaska, 1923. 

* 
Rtlport o n  Industrial Accidents Cotnpensation and Insurance in Alaska, 1924. 

:I: 
Report of the 'l't.rritorial Mine Insptctor, 1925-1926. 

I Report of cooperation betwec'n thc ' I 'err i to~.  of Alaska and the United States in making mining investigations and in 
ttic. itispcvAion of mines, 1929. 

I Report 01' cooperation br>lweeti the. 'L'erritory of Alaska and  tlir United States in making mining investigations and in 
thr  il~spt~ctioti o f  minrs, 1931. 

"Mining investigations and rnincx inspcc~tio~i it1 Alaska, 19:1:1. 

' Kcport of tlie Commissioner of hIines to  th t~  (;overnor, 1936. 

Report of the, Commissionc~r o f  Rlinrs to  tlic~ (;ovr)rnor. 1938. 

:"j~stc.r lsks ~ > r t ' c r d i l l g  t ~ l l e s  clen,,te O u t  t , f  Pr111t;  ports t i l r i>  b(1 SL.C.II ill D G G S  C<,llegt. o f f ~ r r  and a t  cr r ta ln  puhlnc and u n l v e r s l t ~  
1ibrarit.s. 

43 
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* 
Report of  the Commissioner o f  Mines to  the Governor, 1940. 

* 
Report of the Commissioner of Mines to  the Governor, 1944. 

* 
Report of the Commissioner of  Mines, 1946. 

* 
Report of the Commissioner of Mines, 1948. 

* 
Report of the Commissioner of Mines, 1950. 

* 
Report of the Commissioner of Mines, 1952. 

* ~ e p o r t  of the Commissioner of Mines, 1954. 

* 
Report of the Commissioner of Mines, 1956. 

* 
Report of the Commissioner of Mines, 1958. 

* 
Report of the Division of Mines and Minerals, 1959. 

* 
Report of the Division of Mines and Minerals, 1960. 

Report of the Division of Mines and Minerals, 1961. 

* 
Report of the Division of Mines and Minerals, 1962. 

Report of the Division of Mines and Minerals, 1963. 

Report of the Division of Mines and Minerals, 1964. 

Report of the Division of Mines and Minerals, 1965. 

* ~ e ~ o r t  of the Division of Mines and Minerals, 1966. 

* 
Report of the Division of Mines and Minerals, 1967. 

Report of the Division of Mines and Geology, 1968. 

Report of the Division of Mines and Geology, 1969. 

* 
Annual report of the Division of Geological Survey, 1970. 

* 
Annual report of the Division of Geological Survey, 1971. 

Annual report of the Division of Geological and Geophysical Surveys, 1972. 

Annual report of the Division of Geological and Geophysical Surveys, 1973. 

INFORMATION C I R C U L A R S ~ ~  

No. 1. Proper claim staking in Alaska, revised July 25, 1975. 

No. 2. Mineral rights of aliens in the State of Alaska, revised Mar. 1 ,  1968. 

No. 3. Hand placer mining methods, revised Mar. 5, 1968. 
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No. 4. Uranium prospecting in Alaska, revised Mar. 7 ,  1968 .  

No. 5. General Alaskan mineral informat ion,  revised July  8, 1971 .  

No. 6.  Alaska prospecting informat.ion, revised Apr. 8, 1971 .  

No. 7. Alaskan companies and  prospectors - 1 9 7 3 ,  Nov. 27 ,  1972 .  

No. 8. Consultants available fo r  work in Alaska, r r v ~ s e d  Mar. 15 ,  1974 .  

No. 9.  Alaska r o c k l ~ o u n d  information,  revised May 8, 1975.  

No. 10.  Skin diving for  gold in Alaska, revised Apr. 2, 1968 .  

No. 11. List o f  reports issued by the Division of Geological and  Geophysical Surveys, revised Sept,  1 ,  1975 .  

No. 12 .  Sewices o f  thc  Division o f  (;c,ological atid Grophysical  Surveys, revised Sept .  1 5 ,  1975.  

No. 13 .  Ilangers in old mino op t ,n ing .  Nov., 1962 .  

No. 14.  Mining laws applicable, in Alaska, rrvisc~tl July 1 5 ,  1975.  

No. 15 .  A prospc>c.tor1s g i l i d ~  t o  thts sale and  Irase o f  minc,ral proptbrtic.~, revised J u n e  1 2 ,  1 9 6 9 .  

No. 16 .  Alaska map  information,  rrwiscld S rp t .  29 ,  1972.  

NO. 17. Co1npanit.s intcrcstrd i l l  ,2laskar1 mining possibiliticls, reviscd hlar. 4, 1971 .  

No. 1 8 .  Amateur  gold prospecting i l l  Alask;~, Nov. 1 5 ,  1973 .  

No. 19 .  S ta tur  o f  mining claims Ioc.at.vd o n  native Iiltlds, Apr. 5, 1974. 

No. 20. Ar romag l l c t~c  maps ol' Alaska qi~atlrat~gltss, Oct.  30, 1975.  

MISCEI~LANEOUS PAPERS:" 

No. 1. 'l'l~rl (;roat Alaska I<a r t l rq~~ahc~ ,  ,\la! I!), Iff6 1. 3 [I. 

No. 2. Prc~liminar>. Itcvii~lts o f  St r (~am Srdimc~lli  Swnlpling, I Ipprr  Rliiclart~n 1iivc.r Area. So~l th-Centra l  Alaska, by 
'I'.I*:. Smith ,  'I3.(:. 'l 'rit)l(~. ant1 [).I(. Stc . i~~ .  t i  11. 

C:l<OI,OC;IC REPORTS 

No. 1. l ' r ( ~ l i t ~ ~ i ~ ~ i i r ~  report. 0 1 1  g (~c) log~c 111;1ppit1~ ill  t l ~ t t  ('oaat I ~ : I I I ~ ( %  liii~~(>r;il l ) t~ l t ,  t)), ( i o r c l o ~ ~  [I(~rrt~icl .  '1'111s report, L V ~ I S  

l 'orn~orI\, i~~ ( , l~ t c l t~c l  i l l  19(;2 : I I I I I L I : I ~  rcb[)orl ol' ~ I I ( >  I)iyi\io~l ol' 3lit1(xs ;III(I  Alin(~r:~ls. $1 . O O .  

No. 2. H(~droc~h gc,ology 01' Lllr ,  Kai111)ow h loun ta i~ i  aroii. :Zlaska Lia~~gc., Alaska (an h1.S. thesis prcparc'tl by L.(;. 
fIiulson o f  the' I1nivc~rsil> ol' illaska i l l  c.oop(sratior~ ivith tilt, 1)ivision 01' hlincls tuld hlilicrals), Novt1mt)rr 1963 .  
Ou t  ol' p r i ~ l t .  
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No. 3. Geology of the Portage Creek-Susitna River area, by D.H. Richter, 1963  (2  large sheets). $1.00. 

No. 4. Geology and mineral deposits of the Denali-Maclaren River area, Alaska, by M.A. Kaufman, May 1964 (14 p. 
and map). $1.00 

No. 5. Geology of the Niblack Anchorage area, southeastern Alaska, by Gordon Herreid, May 1964 (10  p. and map). 
$1.00. 

No. 6. Geology and mineral deposits of the Ahtell Creek area, Slana district, south-central Alaska, by D.H. Richter, 
May 1964 (17 p. and map). $1.00. 

No. 7. Geology of the Dry Pass area, southeastern Alaska, by Gordon Herreid and M.A. Kaufman, June 1964 (16 p.) 
$1.00. 

No. 8. Geology of the Paint River area, Iliamna quadrangle, Alaska, by D.H. Richter and Gordon Herreid, January 
1965 (18 p. and map). $1.00. 

No. 9. A geologic and geochemical traverse along the Nellie Juan River, Kenai Peninsula, Alaska, by Gordon Herreid, 
August 1965. Out o f  print. 

No. 10. Geology of the Bluff area, Solomon quadrangle, Seward Peninsula, Alaska, by Gordon Herreid, June 1965  
(21 p. and map). $1.00. 

No. 11. Geology of the Omilak-Otter Creek area, Bendeleben quadrangle, Seward Peninsula, Alaska, by Gordon 
Herreid, June 1965 (12 p. and map). $1.00. 

No. 12. Geology of  the Bear Creek area, Seward Peninsula, Candle quadrangle, Alaska, by Gordon Herreid, May 1965  
(15 p. and maps). $1.00. 

No. 13. Geology and geochemical investigations near Paxson, northern Copper River Basin, Alaska, by A.W. Rose and 
R.H. Saunders, June 1965 (35  p.). $1.00. 

No. 14. Geology and mineral deposits of the Rainy Creek area, Mt. Hayes quadrangle, Alaska, by A.W. Rose, May 
1965. Out of print. 

No. 15. Geology and mineralization of the Midas Mine and Sulphide Gulch areas near Valdez, Alaska, by A.W. Rose, 
March 1965  (21 p., map, and tables). $1.00. 

No. 16. Geology and mineral deposits of central Knight Island, Prince William Sound, Alaska, by D.H. Richter, 
July 1965. Out of print. 

No. 17. Geology and geochemistry of the Hollis and Twelvemile Creek areas, Prince of Wales Island, southeastern 
Alaska, by Gordon Herreid and A.W. Rose, April 1966  (32 p., with numerous maps and figures). $1.00. 

No. 18. Geology of  chromite-bearing ultramafic rocks near Eklutna, Anchorage quadrangle, Alaska, by A.W. Rose, 
February 1966 (20 p., maps, and tables). $1.00. 

No. 19. Geology of part of the Amphitheater Mountains, Mt. Hayes quadrangle, Alaska, by A.W. Rose, February 1966  
(12 p., with maps and tables). $1.00. 

No. 20. Geological and geochemical investigations in the Eureka Creek and Rainy Creek areas, Mt. Hayes quadrangle, 
Alaska, by A.W. Rose, June 1966 (36 p., maps and tables). $1.00. 

No. 21. Geology of the Slana district, south-central Alaska, by D.H. Richter, July 1966. Out of print. 

No. 22. Geology and geochemistry of the Nixon Fork area, Medfra quadrangle, Alaska, by Gordon Herreid, July 1966  
(29 p., map, and tables). $1.00. 
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No. 23. Geology and geochemistry of the Inmachuk River map area, Seward Peninsula, Alaska, by Gordon Herreid, 
November 1 9 6 6  (25  p., map, and tables). $1.00. 

No. 24. Preliminary geology and geochemistry of the Sinuk Iliver area, Seward Peninsula, Alaska, by Gordon Herreid, 
May 1966  ( 1 9  p., map, and tables). $1.00. 

No. 25. Geological and geochemical investigation in the Metal Creek area, Chugach Mountains, Alaska, by D.H. 
Richter, May 1967 (17 p., map, and tables). S1.OO. 

No. 26. Geological and geochemical investigations southwest of Farewell, Alaska, by Gordon Herreid, July 1 9 6 8  
(15  p., maps, and tables). $1.00. 

No. 27. Geology anti mineral dt.posits of tht1 1)olomi area, Prince o f  Wales Island, Alaska, by Gordon Herreid, June 
1967 ( 2 5  p., maps, and tables). $1.00. 

No. 28. Geology of the uppcr Chistochina Ilivrr area, Mt. Hayes quadrangle, Alaska, by A.W. Rose, February 1967 
( 3 9  p., maps, and tables). $1.00. 

No. 29. Progress report on thc geology and gtlochemistry of the Sinuk area, Seward Peninsula, Alaska, by Gordon 
Herreid, July 1 9 6 8  ( 1 3  p., maps, and tables). 81.00. 

No. 30. Grology o f  the upper Slana-Mcntasta Pass area, south-central Alaska, by D.H. Richter, May 1967 (25 p., maps, 
and tablrs).  $1.00. 

No. 31. Geology ant1 stream-sedimtlnt geochemistry o f  Anton Larsen Bay and vicinity, Kodiak Island, Alaska, by -4.W. 
Rose and D.H. Richter. April 1967 ( 1 0  p. and map). $1.00. 

No. 32. Geology of an area on the upper Talkeetna [liver, 'l'alkeetna Mountains quadrangle, Alaska, by A.W. Rose, 
February 1967 (17  p. and map). $1.00. 

No. 33. Geologic and geochemical study, Solomon C-5 quadrangle, Seward Peninsula, Alaska, by R.R. Asher, April 
1 9 6 9  (64 p., map, and tables). $1.00. 

No. 34. Geology and geochrmistry, Diana Lakes area. western Talkeetna Mountains, Alaska, by R.E. Anderson, 
June 1 9 6 9  (27 p., map, and tables). $1.00. 

No. 35. Geology and geochemistry, Sithylemenkat Lake area, Bettles quadrangle, Alaska, by Gordon Herreid, June 
1969 (22  p., map, and tables). $1.00. 

No. 36. Geology and geochemistry of the Sinuk area, Seward Peninsula, Alaska, by Gordon Herreid ( 7 8  p., map, and 
tables). $1.00. 

No. 37. Geology and geochemistry in the southeastern part of the Cosmos Hills, Shungnak D-2 quadrangle, Alaska, by 
C.E. Fritts, June 1969  (35  p. and maps). $1.00. 

No. 38. Uranium in Alaska, by G.R. Eakins, May 1 9 6 9  (49 p. and maps). $1.00. 

No. 39. Geology and geochemistry of the Cosmos Hills, Ambler River & Shungnak quadrangles, Alaska, by C.E. Fritts, 
September 1 9 7 0  ( 6 3  p., maps, and tables). $1.00. 

No. 40. Geology of the Spirit Mountain nickel-copper prospect and surrounding area, by Gordon Herreid, August 1 9 7 0  
(19 p. and maps). $1.00. 

No. 41. An experiment in geobotanical prospecting for uranium, Bokan Mountain area, southeastern Alaska, by 
G.R. Eakins, August 1970  ( 5 1  p., maps, and illustrations). $1.00. 

No. 42. Geology and geochemistry of the Chandalar area, Brooks Range, Alaska, by E.R. Chipp, September 1 9 7 0  
(39 p., maps, and illustrations). $1.00. 
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No. 43. Withheld. 

No. 44. Uranium investigations in southeastern Alaska, by G.R. Eakins (56  p., 3 3  figs., 11 tables). $1.00. 

GEOCHEMICAL REPORTS 

No. 1. Geochemical investigations of selected areas in southeastern Alaska, 1964, by C.F. Herbert and W.H. Race, 
November 1964 (27 p., numerous tables, and maps). Out of print (but  has been mostly included with the 1965 
work in Geochemical Report 6 and partly in Geologic Report 17). 

No. 2. Geochemical investigation of the Slana district, south-central Alaska, 1963  and 1964, by D.H. Richter, March 
1 9 6 5  (14 p. and map). $1.00. 

No. 3. A geochemical investigation in the Richardson area, Big Delta quadrangle, Alaska, by R.H. Saunders, April 
1965. Out of print. 

No. 4. Geochemical investigation of selected areas in south-central Alaska, 1964, by M.W. Jasper, May 1965 ( 3 1  p., 
map, and tables). $1.00. 

No. 5. A geochemical investigation between Chatanika and Circle Hot Springs, Alaska, by W.M. Burand, May 1965 
(11 p. and 2 plates). $1.00. 

No. 6. Geochemical investigations of selected areas in southeastern Alaska, 1964 and 1965,  by C.F. Herbert and W.H. 
Race, December 1965 (66 p., maps, and tables). $1.00. 

No. 7. Geochemical investigations along highway and secondary roads in south-central Alaska, 1965,  by M.W. Jasper, 
July 1966  (8 p., various tables, and illustrations). $1.00. 

No. 8. Geochemical and geological investigations of Admiralty Island, Alaska, by W.H. Race and A.W. Rose, March 
1967 (43  p., maps, and tables). $1.00. 

No. 9. A geochemical investigation along Taylor Highway, east-central Alaska, by R.H. Saunders, February 1966 
(17 p., table, and appendix). $1.00. 

No. 10. A geochemical investigation of the Nenana Highway area, central Alaska, by W.M. Burand, April 1966 ( 1 3  p., 
maps, and figures). $1.00. 

No. 11. A geochemical investigation of stream sediments in the Elliott Highway area, Alaska, by W.M. Burand, 
July 1966 (16 p. and numerous figures). $1.00. 

No. 12. A geochemical investigation of Minook Creek, Rampart district, Alaska, by W.M. Burand and R.H. Saunders, 
April 1966 (15 p. and figures). $1.00. 

No. 13. Geochemical investigations of selected areas in the Yukon-'I'anana region of Alaska, 1965 and 1966, by 
W.M. Burand, May 1968 (51  p. and tables). $1.00. 

No. 14. Geochemical investigations, Willow Creek southerly to  Kenai Lake region, south-central Alaska, by M.W. 
Jasper, June 1967 (47 p. and tables). $1.00. 

No. 15. Geochemical investigations along the Valdez t o  Chitina highway in south-central Alaska, 1966,  by M.W. 
Jasper, April 1967 (19 p. and numerous figures). $1.00. 

No. 16. A geochemical investigation of a portion of the Fortymile district, Alaska, by W.H. Smith, June 1968 (17 p., 
map, and tables). $1.00. 

No. 17. A geochemical investigation of the Wood River-'I'ikchik Lakes area, southwestern Alaska, by C.R. Eakins, 
May 1968  ( 3 1  p., map, and tables). Out of print. 
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Sup. A geochemical investigation of the Wood River-Tikchik Lakes area, southwestern Alaska, by G.R. Eakins, 
No. 17. March 1969  ( 3  p., table, and figures). Free. 

No. 18. Geology and geochemistry of part of the Iron Creek area, Solomon D-6 quadrangle, Seward Peninsula, Alaska, 
by R.R. Asher, April 1969  (18 p. and Appendix). $1.00. 

No. 19. Preliminary geochemistry and geology, Little Falls Creek area, Talkeetna Mountains quadrangle, Alaska, by 
R.E. Anderson, March 1969  (16 p., map, and tables). $1.00. 

No. 20. Geology and geochemistry a t  Kontrashibuna Lake, Lake Clark region, southwestern Alaska, by G.R. Eakins, 
August 1970 (34 p., maps, and illustrations). $1.00. 

No. 21. Geochemical survey and geological reconnaissance of the White River area, south-central Alaska, by Jeff 
Knaebel, October 1970  (60  p., maps, and illustrations). $1.00. 

No. 22. Geology and geochemistry of the Belt Creek-Libby River area, Seward Peninsula, Alaska, by R.R. Asher, 
July 1970 (42 p., maps, and tables). $1.00. 

No. 23. Geochemistry and geology, Boundary area, Fortymile district, Eagle A-1 quadrangle, Alaska, by R.R. Asher, 
September 1970  (32 p., maps, and tables). $1.00. 
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