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I STOCK SALE 
I 

AlasCa ;likes and i l inera ls  Inc., o f  Anchorage, ~ l a s k d ,  f i l e d  a r eg i s t r a t i on  statenlent with 
the SEC on Decenber 8, seeking reg i s t r a t i on  o f  3,500,000.,co11iiiron shares o f  which 1,60d,G78 
w i l l  be offered f o r  pub l i c  sale a t  $3 per share anti 500,OQO t o  John F. F i  restone a t  fl per  
share. ir. 

An addi t iona l  1,391,322 o f ,  outstanding shares 1.1ay b&.of fered by, the holders thereof. Of 
the proceeds t o  the conlpany fro181 i t s  sa le  o f  stock, Ll,000,000 w i l l  be used t o  r e t i r e  de- 
bentures,. $600,000 f o r  accuiilulated i n t e r e s t  on debentures r e t i  red, and $500,000 fo r  pay- 
111ent '&f current  and non-current l i a b i l i t i e s .  The balance w i  11 be used f o r  explorat ion,  
p l  ant expansion, in i  ne developi11e.n t , and operating reserve. 

The coriipany hgs ac t i ve  c l  airla ' f o r  rilercury and antirt~ony on the I:uskokwii;~ River i n  the 
Sleetrnute quadrangle and f o r  lncrcury on ' i ~ n t a n a  Creek i n  the I d i t a r o d  quadrangle. 

i l l i  t ia l l  , 'president o f  V i t r o  and Senior Vice President o f  Ear th  Resources Company, 
i 

has ahnounced the appointment o f  Robert E. Anderson as rhine superintendent o f  V i t r o ' s  , 
Cr ipp le  Creek coal iiiine. 

Anderson i s  a yraduate of Iiashington State Univers i ty  and rlas worked f o r  Phelps Dodge 
Corporation and the Anaconda Con~pany. tie has spent the l a s t  two years as a ilii-rin,g Engineer 
f o r  the Alaska State D.ivision o f  i l ines and Geology. 

Anderson ni 11 be rep lac ikg C. E. i IcGui re, who has been raine s'uperintendent since' 1965. 
14cGui reb r ~ i  11 become mine superin tendent a t  the new1 y discovered Earth Resources Company 
cuba, ilew l lex i  co copper n ~ i  ye near A1 buquerque. 2 , . 



The .State  of Alaska in cooperation \!i t h  the U. S. Departttrlient of the In ter ior  held a Remote 
Sensing 'Symposi urn i n  Anchorage, December 3 through 11. Lecture topics covered the enti re 
range of rernote sensin5 techniques used for  the lalanagenlent and exploitation of natural 
resources. D i  scussion of pol i cy in natural resource rllanageilient were offered by tlol 1 is  Dole, 
Assistant Secretary of the Inter ior ;  Thori~as E. [:el ly ,  A1 aska Com~issioner of ilatural 
riesources, and iiqith i:ii 1 l e r ,  Gau,e.rnor o f  A1 aska. A copy of tlle proceedings rnqy be obtained 
by wri ting ';lr'. R. t i .  Eakins , Departilient of Econonli c Development, Pouch EE , Juneau, P.1 aska 
99801. The follovring abstracts are based on notes taken a t  tlie sylnposium by Division 
personnel and are  somewhat incoinpl e te .  

"ilineral Resources - A Technical or  Social Problem" 
lloll is  Dole, Assistant Secretary of In ter ior  . - 

A t  the present tin~e the value of mineral.$.; consu~~~ed per person per year i n  the U. S. is 
estiiilatecl a t  $150. The U. S. Bpreau of ,lines estilt~ates tha t  t h i s  ra te  of consu~u~ption v ~ i  11 
t r i p l e  by the year ?000. Increased illinera1 exploration is needed i n  order to keep pace 
with th i s  consumption rate.  

' 0 

Exploration f d r  rniner&i8s is inore e f f ic ien t  and less  costly & t h  good geologic Maps, be t te r  
geochai and geophysics, and tile use of rapid analyses. A t  tile p,resen.t ttr'le detailed geo- 
logic maps are  available fo r  only 254 of the U.S., and rtluch less  than tha t  f o r  Alaska. 
Less than 1/3 of A1 as ka i s  1;lapped on a scale  of 1 " = 4 m i .  , and completion is 1,lany years 
i n  the future. - " - .. .- 

I t  is necessary to  understand the geologic fralilework to  achieve orderly development of 
A1 askat s resources, --file: detnanu fo r  ~~r inera ls  i s  now ahead of.  the knowledge required t o  
devel ob i~ii nergJ s careful ly. A1 though present Rl as kan ldineral production is less than 10% 
of the U. $., Alaska i s  foreseen as a great supplier of the nations mineral needs. 

Alaska's position is  unique because science and technology can afford the opportunity f o r  
orderly development of resources. There is a requi reiiient for  a complete ,inventory of the 

I 

resource potenti a1 of the State. An optimum balance is necessary,t)etween rmote  sensing 
and bas1 c. .g~ologic ma~ping. - 3-1, I ,  

f 8 , --, 3 ' > ? L ,  I '  > , , L -  :c 
"Pl  ans for  Developing Ill aska Oi 1 and ~i inera l  Potential" , ,  I 

Thomas E. Kel ly  , Cornmi ssioner State  Departnlent of ~ la tura l  Resources 
. -  . . . 

,,I , : ;.,! i ,  , in. 3 . 1 .  

imlr. Kelly p ( i ~ f q d ~ ( l ~ t * : t h e  s t a t e ' s  position on several t t~~portant  issues : he noted tha t  
while the'n~ining lak of 1872 are i n  need of ~~iodif icat ion thc State  does not support a 
colnpetitive leasin9 system. tle also s tated tha t  the ad~i~inis t rat ion i s  not i n  favor of 
lowering the depletion a1 lowance, because Alaska w i  11 be affected iriuch more than other 
states. Al$lg~ugb the .State has lilany rtiorc acres t o  se lec t  from the public domain, illost 
mineral i,zediareas of A1 as ka w i  11 remain on Federal lands. % I  r 

The Department of ~ ia tu ra l  Resources has four different  ii~etllods to  help i n  orderly resource 
devel apment. :Geol ogi c 111apping i s  the most ilt~portant technique, especi a1 1 y more detai 1 ed 

.,and car~pl.ete :hlappi-ny. Aerial photos, ni t h  high resolution ape eeedeu., An aer ial  photo 
proyratl of the ~ lo r th  Slope iiiay be approved fo r  neqt year. Color photography tlould probably 
be the 1i10st useful . Geophysical prograi.s wi 11 be e~~~ployed i n  potentially mineral ized 
areas. *In the-past proposed i~iagnetoi~ieter surveys,have fai led because too niuch cooperqtion 
wi th  Fedeyal. ,ageocies was sought .  Geophysical k!orl: v~i l l .  also help i n  selection of  Sta te  
1 ands. The fourth iliethod i s  the collection of yeocheitlical data, 



" - ilax Brewer, Director, IJava; I ,;-ctTr, Rczearch Lab, P t .  Barrow, Alaska 
. 1- 1 

I 

L . I  

itost natural resource developii~ent fias been on a "crash" basis because thc large expendi- 
tures up t o  the point of discovery rnake rapid capital recovery necessary. Such "crash" 

' programs are4 not too feasible in ilortl~ern Alaska because af  a nu\~\ber of factors ,  b u t  the 
main one i,s lack of knoviledge about the Arcti'c envi  ronriient. For example, pemiafrost does 
not- have def in i te  unchangeable characteristics.  I-c varies froi:~ one iocation to  the next; 
Tanana Valley permafrost is warm (32') sand any inihor disturbance wi 11 cause i t   to^ me1 t, 
Other permafrost areas are tnuch colder and ininbr disturbances have f a r  less  effect .  

"Geologi c Research i n  the A 1  askan Arctic E n v i  rontnent" 
George Gryc, Chief, Alaska Geology Grancil, USGS 

Geologbc iIlapping progress: 40% of the -State i s  ii~appeci in some foni~. Twenty f ive percent 
of the ,S ta teEs  area is  covered by pub1 ished iiiaps. ' Less than 14; of tlre State  is covered on 
a scal c o f  1 :.63,350. - I  ; iapping* a t  1 : 250 ;000 i s t o  be'coi:ipl eted i n  about 20 years. 

In 1.965 the Heavy rictals Prograr:~ vras in i t ia ted .  I t  is '  aii~ted a t  illore specif ic  targets  and 
it~~rnedi a te  resul ts  . Atten tion has been drawn to  riel! and unexplored areas. Gcoche~~~i cal 
1 aboratory faci 1 i ties have been provi dcd i n  Anchorage ciuri ng the 1 a s t  three fie1 d seasons 
and four he1 i copters are used per season. Forty-eight: reports and 44 metal 1 i c  l~lineral 
resource maps have been published since 19G5. 

Other progranls are engineering studies ; the 1 a t e s t  report on penliafrost i s  ' i n  Professional 
Paper 678. Reconnaissance gravirr~etri c studies are co~:~pleted \vi th observations approximately 
every 20 square ~ n i  les .  I lari ne prograliis have emphasized the offshore tJoli?e placers and bas i n  
delineations. The Chukch-i Sea appears to  bc an equivalent t l o r t l~  Slope basi'n. 

Elr. Gry-c cautioned tha t  renote sensing may provide part  of the answers b u t  are not ends i n  
therfl~el~ves. Each system should be t r i e d  on i ts  own basis and i s  most useful nhen: combined 
w i t h  ground t r u t h .  ., ,.) I (  J '  ' I 

"Exploration fo r  ; lineral Resoilrces" 
Keenan Lee PhD , Colorado School of ii nes 

, : *  
I ,  ) I  

Remote sensing capabi 1 i ties have groun fa s t e r  than the 'know1 edge necessary t o  apply then .  
The greatest  need is  fo r  trained people t o  use the sensors. 

Some econotni c tdrgets $ave surface tnanifzstations of color anti texture di fferences that  can 
be seen by photographic techniques, in f ra  red anci radar photography are  useful i n  soliie 
cases. I t  i s  most important t o  knov! the i~1ayct-y properties of chat you are looking f o r  in  
order t o  apply ?nf,ra red effectively.  Infra r e ~ t ~ s f ~ o u l d  be flob~rl l-o\~, repeatedly, and under 
di  f ferent  cond3 tioqs. Abi 1 i ty of l  ri nfra red pflotography t o  1 ocate uraniur,~ dcposi ts because 
of radi a t i  on itas not been. demons tpated. . c  

a .  
6 '. 

Photographic film is now and w i  i l relnain t h d  prir,re data source. The use o f  color photog- 
raphy is  growing. Low sun angle photos are very val uablel and tilei r use should increase. 
Thermally conductive pbenoclena iti~itge~poorly, v~hercas convective phenomena inage ~ r e l l .  

The most advanced resiote sensing techniques are not surveyi' techniques. Aeromag is  a 
survey technique. Fo;- effective employment of others ( infra  red, radar, etc. ), i t  is  
necessary t o  have a good definit ion of a par t icular  probleiji, and then choose a tecllnique 
t o  solve tha t  par t icular  probler!~, 



Panel Discussfon - ilinerals and Oil 
' .  

The following points were brought out dur ing  a panel discussion which answered questions 
from sthe floor. 

,'. _ I .  

An aero~nagnetic map of *the State  could be ~ ~ a d e  f o r  about $1 rr~illion i f  flown from 15-20,000 
fee t  a t  a 2-3 mile spacing. Sonle of the experts thought a low level ,  closely spaced pro- 
graiii would be rilore:h$eful. T h i s  i a i y h t  be done fo r  $10 t o  $20 per , l i n e  mile , a t  an a1 t i tude  
of.-1000 f e e t  ah& 1/2 mile spacing i n  h i l ly  and tl~ountainous te r ra in ;  browg shoul J be a 
unique program:? Any ' e f f o r t  t o  use I t  siitiul taneously rdi  t h  other sensing techniques w i  11 
increase the cost and degrade the data of both systerns. I t  is useful f o r  geologists t o  
have aerailag work i n .  ddvance of ii~appi ny. The f.inal [nap is more accurate and can be colil- 
pleted Itlore quickly i f  aermag data can be studied before the f i e ld  work is begun. 

Ir'~'~:l'ountain~us te r ra in ;  ait-borfle E i i  work costs 430-$40 per l i ne  r,iile. Ground Ed costs four 
'times th is  r,~uch-.' Ai.rborne Eli surveys have been very successful i n  Canada. The discovery 
of a rrrassive su l f ide  orebody worth b i l l ions  Of dol lars  was brought about by such a survey. 

I E;1 is not proven fo r  porphyry copper type lainera1 ization. There are i~iany (15 t o  20) 
different  E l i  systehis. Knowledge, care, and expe'rience are required to  choose the best. 

dE!! PUBLICATIa4S 

The Alaska Division of iiines and Geology. Department of ilatur81 Resources, has released the 
publications described below. The reports are $1 .OO each and nlay be obtained froin the 
Division of ,li'nes and Geology. Cox 5-300, Co11 ege, A1 aska 99701. , . $  I 

. i \ 1 i ,  

.:6eochemical Report do. 13: GEOLOGY A:!D GEQCI1EiiISTRY OF PART OF THE IkOFJ CREEK AKA, , 

SOLO; iOi4 D-6 QUADRAiiGLE , SEUARD PEiJIilSULA , ALASKA . - , - ,  , 

This '  report tovers the Iron Creek area of the i<ruzgett~apa River drainage i n  the Seward 
Peninsul a. Strear] sediment geochei;iical sai,rples were coll ected and a geologic map prepared. 
riajor rock types a re  1~1ica sch i s t ,  ~ ~ ~ a s s i v e  l i i~~es tone  anti subordinate black s l a t e .  Copper 
is localized i n  the limestone near scl i is t  contacts. The known copper deposits are too I O ~ J  
grade t o  be of econo~ni c in t e res t  , b u t  the dssoci%ted, sch is t  lnay carry economic concentra- 
t ions of gold. East of Iron Creek and near the'head of Sherrett  Creek, the samples indicate 
an unexposed intrusive w i t h  associated beryl1 iuril. The report contains 11 pages of t ex t  and 
8 ljages of sample ahalyses. AT1 'rilaps are included w i t h i n  the text'., Chief ;lining Engineer, 
Roderick R. Asher authored the report. 

i ' Geothemi ca1 Report ijb. 19: PRE/I;lIiIARY GEOCtlEilISTRY AiJD GEOLOGY, LITTLE FALLS CREEK AREA, 
TAL KEETiJA i4N.JilTAIi4S QUADRA lGLE , ALASKA d I 

This report covers a northeast- trendi ng group of nietaskdi~aentary anti nretavol canic rocks 
found i n  the C-3, C-4, B-3, and 1;-4 quadrangles "bf the Ta1 keetna i-lountains. . Streal11 sedi- 
ment copper anomalies and rock sariiple gold anomalies are found associated w i t h  tfiree streani ' drainages i n  this area. Field evidence discounts e a r l i e r  ideas tha t  the copper source is a 
py r i t i c  phyll i t e  cross-cut by the drainages, and suggests instead tha t  vein ininera1 ization 
is the source as' eV4 denced by f l o a t  containing Wpper-ri ch vein i~iateri a1 . ifo.'hoppbr-bearing 
veins were found i'h pl ace as most of the area is covered by talus.  The report' cdntains 1 G  
pages of t ex t ,  4 tables and 5 i!lustrations. The author is  Robert E. Anderson, Division 

I 3 3 ;lining Engineer. : s : 8 1 ,  

- I  ,. . 
, . 
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Geo9og'i c Report Ido., 33: GEOLOGIC AllU GEOCHEi3EICAL STUDY, SOL'OI4Oii C-5 QUADRAJGLE , SElJARD 
PEdIiISULA, ALASI<A' ( ' $ 1  

I a 

This  repor t  covers the Soloriion C-5 quadrangle, which i s  approx i~ i~ate ly  25 i!li les  east o f  
;Jorne on the Seward Peninsula. ;letamorphosed sedilr~entary rocks are the rilost abundant rock 
type i n  the quadrangle. Greenstone bodies and basa l t  d ike have intruded the 'rlletarilorphi cs. 
Geologic mapping and sedii~lent sarfipl i n y   shot^ t h a t  ~ i l i ne ra l  i zat iun i s  concentrated along north-  
west f rac tures t ha t  cross the e n t i r e  quadrangle. The repor t  includes 30 pages o f  tex t ,  
9 tables and graphs, and one geological -geocile~:lical iiiap. The author i s  Roderick R. Asher, 
Chief ;.lining Engineer o f  the Div is ion.  , 

Geologic Report rlo. 34: GEOLOGY &ID GEOCIlEI.tISTRY, DIAIA LAICES AREA, '.!ESTER1 TALKEETIIA 
I;IOUI~TAI~JS, ALASICA 

, - 
r i  I t ,  .. , , 11 11 

Covered i n  t h i s  repor t  i s  the western edge q f  the Tal keetna i iountains between I r o n  Creek 
and Sheep River. The 1 i tho logy  of the area includes h igh ly  f rac tu red  granodior i te  and 
greenstone w i  t h  sotile l a t e r  vol canics and re1 ate4 rocks. The granodior i  t e  forms a discor-  
dant northvest-trending stock which i n te r rup t s  the general northeast s t r uc tu ra l  t rend of 
the Tal keetna r lountai ns. Ctmputer trend-surface analyses o f  yeochemi ca l  data ind icates 
possib le h y d r o t h e r ~ a l  m inera l i za t ion  a t  clepth i n  several locat ions.  These areas could be 
possib le s i t e s  fo r  f u tu re  explorat ion.  The repor t  contains 20 pages o f  t e x t  and numerous 
inaps and tables. Robert E. Anderson, D iv i s ion  : l in ing Engineer, i s  the author. 

Geologic Report ;lo. 35: GEOLOGY A I ~ D  GEOCI lEi.iISTRY, S1TtIYLE:lEilKAT LAKE AREA, CETTLES 
QUADRAElGLE , ALASKA 

Studied i n  t h i s  repor t  i s  an area o f  44 square r11i l e s  a1 ony the eastern wargin of the 
Koyukuk Basin. Rocks i n  the area include two Alpine u l  t r a n ~ a f i  c i n t r u s i v e  be1 t s  contain ing 
pyroxeni te ,  p e r i d o t i  te, gabbro, and d i  abase. Schist  and an i n t r u s i v e  g ran i t e  bath01 i t h  
a lso  under l ie  the area. Several samples anoinalous i n  t i n  were found i n  the areas under la in 
by g ran i t e -  and thus the region iilay hold promise as a t i n  province. The repor t  conta'l'ns 
22 pages o f  t e x t  and several tables, Inaps, and graphs. The author i s  'Gordon I-ferreid, D i v i -  
s ion d in ing  Geologist. 

Geologic Rebort i40. 37. GEOLOGY AEJD GEOCHEllISTRY IiI TtIE SOUTkiEASTERi! PART OF THE COSFlOS 
HILLS, StlUilGiiAl: D-2 QUADRAT~GLE , ALASKA 

The area studied i n  t h i s  r epo r t  i s  f i v e  m i les  south o f  Psornite, Alaska, i n  the Shungnak 
D-2 quadrangle. Four main s t ra t ig raph ic  forr;lations ranging i n  age froril Ear l y  Paleozoic 
t o  Cretaceous are recognized. The most i~apor tant  geologic s t ruc tu re  i s  a window 20 mi les  
long and f i v e  t o  e i gh t  mi les u i de  bouncled by two major lo\!-angle overthrust  f au l t s .  Dolo- 
m i  t i c  1 i~rlestone beneath the over t l i rus t  p la tes  contai ns chalcopyr i te , born i  te, and chalcoci t e  
o f  econornic i n t e r e s t  a t  Bornite. The repor t  contains 33 pages o f  t e x t  and numerous figures. 
Cratrford E. F r i  t t s  , Div is ion  ,,lining Geologist, i s  the author. 



Geologic Report ~do. 38: URAiJ1Ui.I Iil ALASKA 

The geology o f  Alaska i s  favorable for  uranium deposits, an4 large areas rema@ untested,,, 
This report-Has: behn preparkd t o  ass i s t  t h ~ ~ e  fnterested i n  the search f o r  uranium i n  the>$ 
State. A11 rad ioact ive mineral invest igat ions i n  Alaska conducted t o  date by Federal and 
State agencies are sunmarized i n  tabu lar  form. The regions fmi which the r i ches t  and 
1 arges t n u ~ l b ~ r s  of rad i  oact ive  samples haye been cot 1 ected a$e ~ o u t l i e a s ~ t e r ~  Alaska and the 
Seward P e n b s u l  a. Pa r t i cu l a r  areas discusseJ are (1  ) the LjoQn ;.iountoin,~ranium-thorium 

. a h a ,  inc lud ing the ROSS-Adams mine, (22 the Hyder mining d i s t r i c t .  (3) .Skaqijw, (4) H ~ p p , ~  
'O~eek  i n  i t h e  Fairbanks d i s t r i c t ,  (5) the i rooks i~iountain and Ear i-iount,ai,6 ws on the 
Seward Peninsula. and (6) t h e  Selawi k Basin and v i  c k i  ty i n  western Alaska..-. Other areas 
be l ieved by - t l te w r i  t e r  'to +arrant i nves t i ga t i on  are t i le  Ketchi kan, ~ e t $ r $ ' + ~ ,  .aqd ,i:ran@M 
d i s t r i c t s  o f  southeas t e rn  Alaska and the Og i l v i e  ilountains near t i l e  canadian border nor th  
of the Yukon River. Phosphate beds i n  the northern f o o t h i l l s  pf t he  Brooks xhnge c~nbin 
 lo^ grade uramiul~l. T h e  repor t  contains 4G pa+ges of t e x t  and various tablq. ,v ip ius an;,"pten- 
s i ve  four page bib1 iography. The author of the repor t  i s  G i l b e r t  R. Eakins, d i v i s i o n  i4ining 
Geologist. , J t i J  , , $ $  
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