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.+::;.: . :,y ?)I:, . 3 ! . BUBBLES AID GEOLOGISTS . ., 1 ' : .  . ' I  
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. . .  . . .  , .:. Microa.Qopi;c: ; f lu id  "bubbles" .-crapped i n s i d e  mineral cryseal& f o r  a s  much .as.,a- ! :  

b i l l i o n  .years .have -been found iby .-geo!lagists t o  be usef,ul clues i n  the  search  ::for: ...'.. 

o r e  deposi ts .  
This  was reported by the  I n t e r i o r  Department i n  descr ib ing a newly published 

U. S. Geological Survey profess ional  paper e n t i t l e d  "Composition of Flu id  Inclu- 
sions." I n  a sense,  s a i d  the  author,  D r .  Edwin Roedder of the  USGS, t h e  f i e l d  
inc lus ions  o r  microscopic f l u i d  "bubbles", might be considered as miniature Rosetta  

,; .Stones o r  Dead Sea S c r o l l s  of geology.. They 4 r e  clues ta . .geologic events  o f . t b e :  
fay  .p+st, when o r e  depos i t s  w e r e  forming i n  .baths of s a l t y  water.  ."@vidences, , ~ f  ,.. . 

th,qi,formation of o r e  deposi t s  l i e  i n  the  .common occurrence of microscop&c dropb.ts. , .!  
.of..i$:&,uids t h a t  became trapped i n  growing mineral c r y s t a l s  deposited by the  hot :. -.:.::.. 
water,, so lu t ions  mo:ving through cracks ,i.n. rocks mi l l ions  o r  ,even more ..than a b.Llli9n . 
years  ago," .he sa id .  . ."Since these  d r a p l e t s  a r e  ' f o p s i l '  remains 05 the  f l u i d s  from..: 
which the  o r e  depos i t s  were formed, knowing i n  d e t a i l  j u s t  what the  f l u i d s  contain 
can provide a v i t a l  c lue  i n  the  search f o r  more, 0% deposi ts ."  However, he ex- 
plained,  i t  is not  j u s t  a matter  of reading a d h e c t  message from the  p a s t  i n  a 
language we know. S c i e n t i s t s  musc. decipher the, changes t h a t  have occurred. Al- 
though the  o r i g i n a l  ma te r i a l  trapped i n  the  inc lus ions  was genera l ly  a homogeneous 
f,luf d ,  ,post , i nc lus ians  have undergane, complex. changes,, i n  cooling tq: suxfacq tem- 

- .pera.&reg, 5 y u l t i s g  i n  f 0rmatio.n qf . . .  new. ,phas&, ,$,uch a s  gas bubbl%,, new lQu&da  
:..!, ,r.i9r.-~!~,$aug~te.r.' minerals.  ::, .;. . . , . . ,  ! >: : .. : . . . .  :,... ... 1:: 



The s ign i f i cance  of much of the  da ta  obtained by researchers t o  d a t e  is se r ious ly  1 
l imi ted  by problems of lample se lec t ion ,  ex t rac t ion  procedures, contamination ana l o s s ,  
he sa id .  

"There is no known panacea f o r  these problems," he s a i d ,  "but regardless  of t h e i r  
o r i g i n  and h i s to ry ,  inc lus ions  do represent  a c t u a l  samples - t h e  only samples we  have - 
of former f l u i d s  e x i s t i n g  a t  some t i m e  i n  t h e  h i s t o r y  of t h e  earth." 

"As such, they a r e  important c lues  i n  understanding the  geological  modus operandi. 
Although these  d rop le t s  a r e  miniscule, they enable the  geologis t  t o  t e l l  a number of 
th ings  about events of the  p a s t  t h a t  would otherwise be completely hidden." 

PROPERTY EXAMINATION 

"Dry Creek Copper Prospect," a property examination i n  t h e  Fairbanks and Healy , 
quadrangles is completed by t h e  Division of Geological and Geophysical Surveys, and 
w i l l  be re leased soon. Copies a r e  ava i l ab le  f o r  inspect ion a t  Survey o f f i c e s  located 
i n  Juneau, Anchorage, Ketchikan, and College. Copies a r e  avail-able t o  the  ~ u b l i c  a t  ~. - 

the  cos t  of reproduction. 

SURFACE PI1 NING 
(Conservation Report - National W i l d l i f e  Federation) 

Report No. 33 Oct. 20, 1972 p .  355 

Late i n  the  92nd Congress t h e  House passed a r e l a t i v e l y  tough b i l l  t o  con t ro l  
s t r i p  mining of coal .  H.R.6482, the  Coal 1.line Protec t ion Act, contained r e s t r i c t i v e  
provisions,  p a r t i c u l a r l y  one which would have sharply r e s t r i c t e d  mining the  overburden 
on s lopes  g rea te r  than 20 degrees (Report No. 29, page 307). Inclus ion of t h i s  provi- 
s i o n  would have reduced d r a s t i c a l l y  t h e  amount of land a v a i l a b l e  f o r  s t r ipp ing ,  p a r t i -  
c u l a r l y  i n  Appalachia. The b i l l  passed t h e  House with l i t t l e  d i f f i c u l t y  but  too late i n  
the  Second Session t o  be brought t o  a conference with the  Senate, had t h a t  body passed 
i ts b i l l .  The only chance f o r  passage l a t e  i n  t h e  sess ion t~ou ld  have been f o r  the  Senate 
t o  accept H.R.6482 without change and t h i s  the  Senate I n t e r i o r  Committee refused t o  do. 
Thus, i t  appears t h a t  su r face  mining w i l l  be another major i s s u e  i n  the  93rd Congress. 
Some observers bel ieve  t h a t  the  publ ic  outcry f o r  s t r i p  mining controls  may result i n  
t h e  enactment of a b i l l  i n  the  93rd Congress which i s  even s t ronger  than t h a t  c leared by 
the  House t h i s  year. A complete ban on s t r i p p i n g  is viewed a s  a p o s s i b i l i t y .  

LITTLE SQUAW GOLD 
(Western Mining News) 

October 27, 1972 

Marmac Alaska Mines, new operator-lessee of L i t t l e  Squaw's Alaskan p roper t i e s ,  has 
been absorbed i n t o  A t t i l a  Resources, Ltd. which is  quoted on the  Vancouver market. 
Marmac now has a  ont trolling i n t e r e s t  i n  A t t i l a .  . . L i t t l e  Squaw s ince  Sept. 1 has 
staked claims along an add i t iona l  m i l e  of the  llikado shear zone, i n  northern Alaska's 
Chandalar Mining District, giving i t  f u l l  ownership along four m i l e s  of t h e  mineralized 
zone. The f i rm a l s o  owns two m i l e s  of t h e  L i t t l e  Squaw mineralized zone. 

THE FIARKET FOR URANIUM 
(The M I  n 1 ng Record 1 
By John G. Jebsen 

The uranium business has seen a dramatic turnaround i n  the  l a s t  s i x  months s ince  
t h i s  s tudy was f i r s t  made. The cautious uncer ta in  mood of l a s t  Christmas has been re- 
placed by optimism and confidence i n  the  f u t u r e  of uranium, caused by general  recognit ion 
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~f i ts  v i t a l  r o l e  a s  a source of energy i n  the  near fu tu re ,  as w e l l  a s  by a numeer of  
favorable developments. The AEC won't dump"its s tockp i le  a f t e r  a l l ,  t he  p r i c e  , s f  
uranium is firniing up i n  s p i t e  of last yearq  s s l o w d m  i n  f u e l  orders,  announcelaents 
of new nuclear  Ipower p l a n t s  a r e  Lp, and the re  a r e  movei ' to cu t  the  red tape . - =acing . 
t h e i r  construction delays. t ,  , 

Perhaps the  ~ o s t  s i g n i f i c a n t  development came i n  March when t h e  AEC rescinded i t s .  
I plan t o  dumpUthe 50,000 ton st 'ockpile on the  open market, and decided ins tead t o  feed 

ik- through i ' t ~  enrichment p lants .  They w i l l  now operate with 0.275% U235 ta i l s  assay,  
but  the  customers wf 11 s t i i l  furnish  uranium and' pay f o r  enrichment work on t h e  basis, 
of 0.20% t a i l s .  By feeding i n  more uranium than the customers fu rn i sh  and by leaving 
more U235 i n  the  t a i l s ,  the  AEC's e l e c t r i c i t y  savingp w i l l  o f f s e t  the  c o s t  of the 
s tockp i le ,  and they can a l s o  tnqrease capacity and #bstpone t h e  pime at which new, 
commercial, enrichmetlt p lan t  w i l l  be needed t;o ar~utkd 1982. 

There is one f l y  i n  the  ointment s o  f a r  a s  uraniuin producers a r e  cohcerned. The 
AEC had announq.ed l a s t  year an enrichment s thedule  based on 0.25% 'tails beginning : 

7/1/73, and it"ncqw appeai-s they w i l l  continue a t  0.20% instead. Thiq, mwn$ a de~teas '+  
i n  u r a n i b  r e q ~ ~ ~ e m e n t s  of n ine  per cent ,  o r  about 40,000 tons i f  projec ted  thgopgb 
1983.- 

i ,r, 

1 .-2 . 
On t h e  o t h e r  hand, t h e  latest AEC f orecaet  of '  uranium requirements, mhde ,ih Decb 

' 

I 
ember, is 'Up 'about four  pe r  cent ,  and so the  ne t  decrease i n  requiteinents, including,  

I 
the  e f f e c t s  of the  lower tails assay, amounts ta only f i v e  per cent.  The fo recas t  
from 1972 through 1985 is now f o r  463,700 totM 0308 a s  compared t o  t h e  previous 486,800 

, . 
tons. 

Several  o the r  events have 'affected the  industry. I n  the  f i r s t , q u q r t e r  of t h i s  
ye~j:~ig~~~:hew,-Fn$~T&ar p w s r  p l a n t s  were announced a s  compared t o  f i v e  i n  t h e  same , 

I 

period last year.' ' ~ t  t h i s  rate 1923. w i l l  be a record year and w i l l  confirm t h e  AW., , 
project ion of 150,000 Mw nuclear  power i n  1980. 

The p r i c e  of urknium i n  f u t u r e  con t rac t s  has been inching up t o  over $8/lb,  a f t &  
1976, which would be equivalent  to.about $7 i n  1971 d o l l a r s ,  a s  compared t o  last  
year ' s  '$6-6.50. This confirms t h e  projec t ion made i n  the  December study i n  s p i t e  of 
the f a c t  t h a t  contrac ts  f o r  f u t u r e  del ivery  were much smaller  than an t i c ipa ted  i n  , 

1971, th2reby s t i l l  leaving some low cos t  uranium ava i l ab le  f o r  s a l e .  
some' u t i l i t i e s  and'manufacturers' a r e  o h i o u s l y  not making f u e l  arrangements fox 

t h e i r  new p l a n t s  and others  have reduced t h e i r  commitments, N e t  new forward comitments 
i n  t h e  11-month period ending 1!1!72 were only  5,500 tons U308 a s  compared t o  23,600 
tons'iri ,  'thk preceaing 12 months'. A s  a r e s u l t  do,mes t i c  and export forward commitme$ts. 
have &tda l ly  aeclin'ed, a f t e r  1971 d e l i v e r i e s  of 13,300 tons,  from 91,300 tons .gn, - . , . 
211/71 t o  83,500 tons i n  1/1/72. And t h e  por t ion  of new reac to r  cores ordered f o r  which 
no uranium has y e t  been procyred rose  from 14% t o  24%,&n t h e  same period. This situ- 
a t i o n  can be expected t o  change 'sKort ly as the  u t i l i t i e s  a r e  prompted by, among other 
thingra, the  f i m i n g  of p r i c e s  and the  overcopling of delays and uncer ta in t i e s  of l icen- + ,  
s i n g  and e n v i r ~ ~ m e n t a l  impact stiatements . , , 

Other u t i l i t i e s ,  wis'hihg to'.secure sources of supply, a r e  now ac tua l ly  g e t t i n g  
i n t o  the  urapkum business. TVA has made an exp1orat;ion agreement with American Nucfear 
Cmp., and Carolina Power and ~ i ~ h t  has purcha~ed.  uranium reserves  i n  the  ground from 
Federal  American Partners.  Tnis trpend can a l s o  be expected t o  increase  concentrate .. 
purchase conrmlt~nents . I 

I 

Congress, having recognized the  exis tence  of t h e  energy crisis, is now considering 
l p g i s l a t i o n  t o  permit construction of nuclear power p l a n t s  before obtaining environ- 
d k t a l  impact statements,  saving months of lead t i m e .  (Mostly because of t h e  Nattonal 
~ n v i r o m e q t a l  Policy Act, not  T e  s i n g l e  l i c e n s e  t o  s t a r t  ~ c o o s t r u c t i o n ~ o r  opera t ion h~ 
been Issued s ince  l a s t  sume;.'8 Celver?: C l i f f s  decis ion which required s t r i c t e r , ~ ~ ,  
pliance"with t h e  ACT.)' The AFC is a l s o  ac t ing  t o  speed up the  red tape  by adding k0 
its regulatory s t a f f  and by streamlining l i cens ing  procedures. 



r '  

The AEC has rkleased some new s t a t i s t i c s  s i n c e  the  December study was made: As of 
March 31, 1972, the re  ve re  134 nuclear power p l a n t s  b u i l t  o r  ordered f o r  a t o t a l  
capacity of i12,503 Me. O f  t h i s  number, 23 were operable with a capacity of 10,007 
Efwe. $oxnpatabl$ f igurea 18 months e a r l i e r  w e r e  86,689 14we and 5,775 Mwe. 

Ore reserve  addi t ions  f o r  1971were augmented by l a t e  submissions of d a t a  which 
increased t h e  es t imate  used 2n the  December study from 22,000 tons U308 t o  about 
40,000 tons ( s t i l l  not  f i n a l ) .  Inasmuch a s  these  submissions came from.the w e l l  known 
discover ies  i n  New Mexico, the  incredse is  not  su rpr i s ing ,  nor does i t  a l t e r  the  
statements'  ibout  decl in ing sbcccss r a t e s  made i n  the  December study. 

SYMPOSIU~I ON ROCK MECHANICS 
(Newsletter of the Council on Education i n  The 
Geological Sciences) Number 47 October 1972 

, .  The 8 th  Canadian ~ y m ~ d s i u m  on Rock Mechanics w i l l  be held November 30 and 
~ecember  1 i n  Toronto. The t'ner~~e of the Sppasium is  " ~ u n n e l i n g  i n  ~ o c k . "  The $25 
r e g i s t r a t i o n  f e e  includes a copy of the  proceeciings. Students may r e g i s t e r  f o r  $5. 
For f u r t h e r  information, wr i te :  8 th  Zarradlan Symposium on Rock Mechanics, c/o The 
Mining Association of Canada, 20 Toronto St . ,  Niath Floor, Toronto 210, Ontario, 
Canada. 

PLANNING CONFERENCE 

I The Alaskan Geological Survey recent ly  pa r t i c ipa ted  i n  a th ree  day, second apnual 
b Alaska Earth Science Planning Conference, held on the  Universi ty of Alaska Fairbanks 

I campus. 
"In general ,  p a r t i c i p a t i o n  i n  t h e  Conference ensures t h a t  inves t iga t ions  by 

var ious  agencies, i n s t i t u t i o n s ,  and individuals  a r e  coordinated so  a s  t o  avoid 
dupl ica t ion of overlap," s a i d  D r ,  Thomas E. Smith, mining geologis t  with the  Alaskan 
Geological Survey. Smith continued,  h he conference a l s o  provides a vehic le  f o r  
promoting cooperative re la t ionsh ips  between Inves t igat ions .  A t h i r d  ob jec t ive  of t h e  
conference i s  concerned with advance s c i e n t i f i c  communication; p a r t i c i p a n t s  were 
e n t h u s i a s t i c  i n  conveying preliminsry da ta  add concepts a r i s i n g  from t h e i r  current  
studies--well before they would appear i n  technical  journals." 

I P a r t i c i p a t i n g  agencies a l s o  included t h e  Geophysical I n s t i t u t e ,  U. S. Bureau of 
Mines, U. S. deological  Sutvey , Ins t izwte  of Ela~ine  Science, and the  U of A Geology . . -: 
Department. 

NEW REPORTS Oil ALASKAN GEOLOGY 
* .  

1 
- a  ,.. 

The Bibliography and Index of Gcology (v. 36, no. 6, June 1972)  b$ 
t h e  Geological Society of Auerica contains the  following Alaskan en t r i e s :  

Barrett., P. J. ,  1972, Ef fec t s  on Some Sballow-Water Sediments i n  p r ince  t l i l l ~ ~ m  Sound;. 
I n  The Great Alaska Earthquake af ISCS, Geology, P a r t s  A-By p. 250-264, i l l u s .  ('incl. ' - I a 

sketch maps): N. A. S., Washington, D. C. (Keprfnted from J. Sediment. Petrol .)  
Mass movements, g2.ai:z-sfae d i s  tlaibution, erosion and transportation, A h  ka * ,  

Case, J. E.; Barnes, D. F.; P lafker ,  George; o thers ,  1972, Gravity Survey and Regional - 
Geology of the  Pr icce  William Sound Epicentra l  Region; I n  The Great Alaska Earthquake , 

of 1964, Geology, p a r t s  A-B, p.  123-134, i l l u s .  ( inc l .  Z o l .  sketch map): N. .A.  S., 
Washington, D. C. (Reprinted from TJ. C. Geol. Surv. Prof. Paper 543-C) Stratigmrphy, 
s t m c t m ,  gravity a l z ~ l a t i s s ,  regioim i: giwdients., Alaska 



I Coulter, H. I?. ; Bligliaccio, R. R., 1972, Effects  a t  Valdez; In  The Great Alaska 
Earthquake of 1964, Geology, Par t s  A-B, p. 359-394, i l l u s .  ( z c l .  maps, under sepa*ate 
cover) : N. A. S. , Washington, D. C. (Reprinted f ron U. S. Geol. Surv. Prof. Paper 
5 4 2 4 )  Geolog.ic setting, -drainage, subnaarine s tide, disp kcements, ground breakage, '. 

damage to  structures, AZaska 
I 

Pobrovolny, Ernest, 1972, Landslide Suscept ibi l i ty  i n  and near Anchorage a s  Interpreted 
from Eapographic and Geologic Flaps; I n  The Great Alaska Urthquake of 1964, Geology, - 
Par t s  A-B, p. 735-745, i l l u s .  ( incl .geo1.  sketch map) : N. A. S. , Washington, D. C. 
LandsZide-swceptibi Z i t y  map, accuracy and use, Alaska 

;li 

E ~ l ~ e l ,  E. B., 1972, Effects  on A i r  and Water Transport, Communications, and Utilities - 
Systems; 9 The Great Alaska Earthquake of 1964, Geology, Par t s  A-B, p. 704-731, 
i l l u s . :  N. A. S., Washington, P. C. (Reprinted from U. S. Geol. Surv. Prof. Paper 
545-B 

1 -* Eckel @. :f., 1972, General Introduction; Relations between Geology and Effects  'of 
the  Earthquake; I n  The Great Alaska Earthquake of 1964, Geology, Pa r t s  A-B, p. 1-3: 
B. A. S., ~ a s h i n z o n ,  D. C. 

. , 

Eckel, E. 3., 1972, Lessons and Conclusions; I n  The Great Alaska Earthquake of 1964, 
I 

Geology, Par t s  A-By p. 747-792, i l l u s .  , ( inc lTske tch  maps) : N. A. S., Washington, 
' 

D. C. :Weprinted from U. S. Geol. Surv. Prof. Paper 546) Tectcdcs, s n t r i m n t ,  
hydroZogic effects ,  gkciers,  sea waves, damtrge, beneficial effects  I 

E. R.; Tarr ,  A. C., 1970, Seismicity of the Amchitka Island region [abstr.]: 
I - 

quake.Notes, 'Val. 41, No. 4, p. 9 
. . 1 1  

~ a u 3  t, G. T. ; Schaller ,  W. T. , 1971, Schoenf liesite, M ~ s ~ ( o H ) ~ :  2. Kristallogr.  , 
P 

Vol. 134, No. 1-2, p. 116-141 ( incl .  Ger. sum.), i l l u s .  
I ,  

Ferrianw, 0. J., .Jr., 1972, Effects  i n  the  Copper River Basin Area [abstr.]; The I 

Great Alaska Earthqdake af 1964, Geology, Pa r t s  A-B, p. 282-283: N. A. S., Washington, 
I 

I D. C. (Reprinted from U. S. Geol. Surv. Prof. Paper 543-E) 

Foster, H. L.; Karlstrom, 3.. N. V., 1972, Ground Breakage and Associated Effects  i n  .._ 
the  Codk I n l e t  Area [abstr . ] ,  I n  The Great Alaska ~ a r t h q k k e  of 1964, Geology, parts:' : 
A-B, p. 280: N. A. S., WashingZn, D. C. (Reprinted from U. S ?  Geol. Surv. Prof. 
Paper 543-F) 

I 
I I 

I 

%, J. V.; Bishop, E. E.; Duggan, M. Y.; others,  1972, The Great Alaska Earthquake 
of '1964,- Geology, P&ts A-B: N. A. S. ,  Flashington, D. C. ,  834 p:, i l l u s .  ( incl .  maps, 
under separate cover) Cornpi lation of papers cited in  this Bib lzogmphy utode~ the 
separate authors 

Guthrie, 'R. D . ;  Matthews, 3. V., Jr., 1971, The Cape Deceit Fauna; Early Pleistocene -.- 
Mammalian Assemblage from the Alaskan Arctic: Quat. Res. (Wash., Univ., Quaternary 
Res. Cent.), Vol. 1, No. 4, p. 474-510, i l l u s .  ( incl .  sketch maps) 

Bazisen, d. R., 1972, Effects  a t  Anchorage; In  The Great Alaska Earthquake of 1964, 
Geology-, P a r t s  A-By p. 289-356, i l l u s .  ( i n c r  map, under separate cover): N. A. S., 
Washington, D. C. (Reprinted from U. S. Geol. Surv. Prof. Paper 542-A) Soil tnechd08, 
trmds Zides, bui Zdings, foundations, Alaska 



: !:. .I. . . 
Hansen, W. R. ; c k l , ~ .  B. ,"1972, &t+ing and ~f f kcts  .. . of the ,$ar.thqualre; In  The : :,-: 5 
Eleat  'Alaska Earthquake of 1964, ' Geology, Par t s  ATB, ,-p. 5-43, ,,$$lus. ( i nc ly ske t ch  ;:,:,: 

maps) : N. A .  '$:: Wa~hing toa~~D.  C. (RegrXnted fiom U. S. Geol. Surv. Prqf . .P@per 541).:. 
I"im8, 'magn'Zta&: kpicenter,'. ' d m t i o n ,  'extent, 'aftershocks, physiogMphy,:eff~cts on. 
tectmrics, communities, transportation, magnetism, ecotogtj 

. . . .  . . . . . .  
1 ;, "'i 

. . . . . . . . .  
jJ ad ;9 n&6,, .;:'; J .  33,?~;11972, d.g=th Slode oitff :  phugica$ and p o l i i i c a l  orib.le&: ~ r o f , ,  -Geogi;, " 

...... . . , > > a  , 

. . . . . .  Vol;:24,,No. #,I; :p. 17222' ..... . . .  , , . ! ! :  . .. . . ( .%,  : . . . . .  . ..  . . . . . a  : : . .!.., :-:,v- '-, 2 '  .:... _.I . 
. . . . .  . . .: . . .:.-\. :.., . . .  , 8 ' .  L. . .  ._ . 

o r  , M. C. , 1972, The Puget peak h4alaiche [abs tr. ] ;1n  teat   la& Earthquake 
of 1964 ,  ,;Geology, Par t s  A-B, p. 285 : ,,. N. A .  .,S. , washing%, . . .  D. .C:....L(Reprinted .. :$ran ,G;~:1 .$  ...... Uy$:.) . ;: s6= : . : : h i  :B .i '.::.:.:'.: -. - 2 . .  

- I ,  . . . .  . ... :i ;; .: . .: :,;t; . . I . . . ; !  ,;.;;,.; . ,.... '.i i z  : . 2 -. , , ,;, :, .. ''. : : ;. ;' . .!:.:, .,. :?, 
. , !;{., ! !. ' ., ' . * 

;..:r? 
!; - .: . r 

~achadiid=~afi,'~;ub&n: 19?2, Effects  at Uhittiiier; In   he   re at Alaska Earthquake o i  . . : -:: 
1964, Geology, Par t s  A-By p. 438-459, i l l u s .  ( i n c r  maps, under separate cover) : 
N. A. S. , Was$ig$ton, D. C.,. (Reprinted, from U. ,S. Geol,.. Surv. Prof. Pager 5.4.2-BJ , ,. .:I : 
~ e o Z d ~ < & ' s & d ~ ~ ? t & " ~ ~  ., :-> -.. , . . iZ&d- levg 2 .c%a@es, l s e i s d q  drmurge,. q n d s  . . . .  t ides,  ,waves, A lo&z ;  ,.;' / ' .. 

.... , , . !:qj < .  - , , . , : . ! , . r :  . . .  i i.:(.!, . . ..I . .  
Kachadoorian, Reuben, 1972, Effects  on the  Alaska Highway System; 2 The  rea at ~ l ~ ~ ~ a  
Earthwake . . , , \ I  of , .. . 196.4 : r. -. ,, Geology, . . .  . . . ,  Parcs., A-B, ,p. 64$?703, i l l u s .  ( incl .  ske..@h mags),: 1 : : 
N. .A.  S. . ~aph$rigton; D. C ' (~e$i*f edA:f rom U; S. Feol .  Suw.; R o f  . Paper 545-C), : ; 

~amagk, sediments j b d ~ w e s ,  . ..... ,,,.. .. .. : I  ... genesis,, s e a  < . I . .  .pqes. . ,  . .  , s e i a a ,  . tih#Gg, . ,.I .I b&d&8', &ologio : f w w ,  . 
. . .  ... . . . . .  I ^  . '," ' 

. . . ... . . . . .  . . .  ,.; 2.1 '.. ., .. . .  , .... ........ . . 1 ." . . -  

1 Ka~hadoorian, .Reuben,;,, ,Plaf ker , , George, 1972, E,f flects on tjhe Connpunl t i~  of Kodiak, :8nd 
Ngarby ;'151~andg [hk~tr'.~]';' 1n ?he   rea at Alaska ~a r thquake  df 1966, ~ e d b ~ ~ ,  Pa r t s  A?3,d:', ., . 
p. 539-540; N. A. S. , washington, D. C. (Reprinted ftom U. S. Geol. Sirv. Prof. Paper ' , . i  

. . . .  542-F) , ; , ;:-. , : .) ..j z ... . ,. . 
A,.. ; . ' '. . -. . . y:.. : ,:. i.. .,.: .:.,; ,:.;: :?': :.:. -. . . . . . .  . "  . 

. . . . .  ..,(., : 
. . . . . . .  . . .  i . > * ?  . . . . . . .  

Kirkby, M. J. ; Kirkby, A. V., 1972, ~ r o s ' i &  a*d ~ b ~ o s l t i o n  on a Raised E(onta&L 
Island Beach [abstr .  ] ; ,Ip The G r ~ a t  Ala,aka Ear thq.wke. aEi 1964, Geology, P p t g  A-B, ,2i(y' .& A . .3 ? . < , ! I .  ._ . . . .  ~ k s h i n ~ t o n , : ~ . - ' ~ . '  . . .  ( ~ e p t i p c d  f r 6 p ; ~ . ' : ! .  .,$eel. ~,y&,~Prof .  . . . .  pep* .,:::" ', : . .  ' . , . .  : . :  - 8  . . ,. . - - 

. . . .  . . . .  ... i ,_ :.. . . .  . .  3 ., i :...... .;' 1 1 . 4  7 . ,  . , ^ , _ .  .'I. . . . .  
.. , ., . . 

Kleisg, J. R., 1972., . . . . . .  Kink I . .  bands . along the .  Denali,, ifgul$ Alaska [.a&tcr.l,; I&.North- . : -. : : ' L : .  . . .  
~ e n t r a l : ~ & c t i o n ,  ' b'th . . . .  h i i u a i  ~ e e t l n ~ :  ~ e o l  .r jot. .& ..:,.~bstr .!, .VoI+:: 5 ,:~6. 5,,:. jp$ ,232. ' , '::,. 

..r ?PP'T , (_. . . . .  , : ., . . 8 > s _ . .  . . .  , _ .  (L . .  . 
. . . . . . . . .  . . !' : , . .  . . ; ., *:'['. . . . . . .  . .  .: . i: . I. . !.: !: . 

i J  '".' . . *  
~ r a u s k o ~ i  ;.'i(. B. ,; 19'72,'.  ref hce i ~ h b  Great Alaska Bar thquake of 1964, Geplqgy,, :.: : 
Par t s  A-By p. ix-xi i i :  N. A. S., IJashington, D. C. 

. . : I . .  $. {  . . .  f f f , , * .  y . :  i::! .':.A: - -<>'.: 
Lahoud, J.; k 0=~Xii l  , D. L.:., ' 1970,' ~e i smt<&t ions  , : :  . . geperated t .  bib . . . . . . . .  the :Nl'lr$Y deton.t&o~, 
Aleutian fgiJahds ( , . .  .. labs t.k:. ] : ~ a r t l y u a k e  Not-es,, , Vol. 41, :NO;; 2.. p:..j 12 . ,  ; .! . . . , 

. . . .  , :fS: ., . . ;, ~ ;.> . .,.!.:-: 
:,- ,...::?.::, _. .  , 

Lathram, E. H. , 1972, Nimbus I V  V i e w  of the Major Structural  Reatures of ~ l a s k a :  
Science (AAAS.$,,Y?l. 175, No. 4029, p ..,. 1423-14,27,, i l l u s .  .(inpl. ,.sketch.map) S,trdkeT.;j, -.i 
s Zip fput ts . : ,L;Y':*. .S. . .~  ,';md :.) o t h r  .: regionu? ' Z~nears,, j k q e  b+ssector ,e&kra .$&tte j - ~ . ~ * .  c&,. .'; . . .  a .  . , - . .  ' ., 

. . . . . . .  
C i  . . '  . . . . .. . . i .  

. 8 . 
Lemke, R. W. , 1972, ~f f e&s ai .bev&rd; 1n   he G~LA;. ~ l a s k a  ~ar tht&k& of 1964, ~ b l o ~ ~ ;  

Par t s  A-9, p! !$jj;$!.,._ . (incl...: gez . : ,  plap 1: 63,360, under separa*: cover) : N.. ; A  .:,. 9. , 
~ashi r i~ tof i , - l ? .  . $Ga,.(Repr+pted : f ~ 6 . :  U,. S. G e b l . ,  Sum. P r o f .  Paper 542-El. b 8 8 ,  of  2+3i.-,:.i 

damage . . . . .  to'bliztctEys,. ;. ...;.l-, . ggolo&%- . ,  i . .  . . . .  s.@ff;ng, I A Zan& . &.ides, sZope stabiZity,&asko, a .  
i ,. . . . . .  +. . 

, . .  



I 
7 

LeSchack, L. 8.;  Eorse, F. H., 1972, Dual-channel airborne ITR scanning f o r  detect ion . . 
of i c e  i n  permafrost (Alaska-preliminary resu l t s ) :  Am. Soc. Photogramm., Prpc.,.:, . , 

No. 38, p. 213-238, i l l u s .  ( incl .  sketch maps) , .  . * .  . I 

I . -  8 - >  

Letcellen, R. I.+-lgfO, Permdros t  ero'sion along the  Beaufort Sea coast: Univ. Denver, 
Geogr. Geol. Dep. , 25 p. , i l l u s .  ( inc l .  naps) , Denver, Colorado. ThermaZ erosion, 
i~ i t i 4 t c .d  bg wave ~ 5 t h  and thawing, receding shoreline 

" i .I ,/. I I  .' . 

! , ( .. ' . C  

Logann, Y. H., 1972, Ef fec t  on. the  Eklutna Hydroelectric Project ,  ~nchb l age  [abstc. ] ; 
I n  Th? Great Alaska Earthquake of 1964, ~ e o l o g y ,  Pa r t s  A-B, p. 732: TJ. A. S., t Iqh-  - 
ington, 'b. C. (Rep'rintscl- f r o a  U, S. Geol. Surv. Prof. Paper 545-A) 

~ ~ C ~ l l o c h ,  D. S., 1972, Slide-Induced IJaves, Seiching, and Ground Fracturing at, Kenai 
Lgk'e [abs tr.'] ; I n  Th? Great Alaska Earthquake of 1964, Geology, ,Par ts  A-B, p.., 27.9,:. 
N. A. S,,,. blQshiGto'n, D. C. (Reprinted from U. S. Geol. Surv. Prof. Paper 543-A) , 

,Y , 
~ c ~ u l l o ~ ~ ,  D. S. ; bohi l l a ,  M.' G. , 1972, Effects  on the Alaska Railroad: Iq The Gqeat 
PAlaska Earthquake of 1964, Geology, Pa r t s  A-B, p. 543-640, i l l u s .  ( incl .  maps, under 
separate  c p f t r ) :  N. A. S., Nashiagton, D. C. (Reprinted from U. S. Geol. Sum. Prof,., , 

Paper 545-3) VerticaZ displac~mens$s, b;"idges, foundation mter+ul faiZures,, nsodet - a  .- 

studies, horizontal disp lacement,' ground cracking, lands Zides 
. .. - .  

i, 

o r  4 .  W: ; Butler ,  David; BLackf ord, M. E. , 1970, Residual s t r a i n s  associated'  
Milrow [abstr .] :  Earthquake Notes, Vol. 41, No. 2, p. 15 

1 t ( ..( . ! :.. :; y . .:: < :. :' : 

fluw t.:~iliik,' 1971 $ P g r i  three;  On ~ l a s k & '  .Tade"~he I3raggin1 Bock": ~ a ~ , i ~ ~ ~  .X,, ;. , 

tlol'; 2@.,,qo. 1, p. 50;.;.S2-54, 62, : , i l l u s .  Occuzpence of:Lzrge nephrite,bo,uMs~s, rem0itaZ 
I 

PFW$W$:~, , ri,L \..a*. Kc#@; pol., +eference'. f b .  part 2,  ski, Iapidm,y J . ,  VoZ. 25, "B& ,. . : . 2' ' ,  . ,. . . . 
, .. . . 

Page, R. A . ,  1972, Crusta l  Deformation on the  Denali ~ i u l t ,  Alaska, 1942-1970: J. - 
Geovhys:. .d . t r L  Res., I Vol, 77,f No. 8 ,  .p. 1528-1533, i l l u s .  ( incl .  sketch- w p )  ~ o ? p d s o ~  a 

of gqoae%c measurhents made zn 2942 and 2970: .. . t f  , '-a . . . 2  

I 
Plaf ker , George, 1972, SurEace Fau l t s  on llontague Is land;  5 The   re at Alaska Earth- 
quake.,.of. 1964,. Geology, Par t s  )--By p. 135-176, i l l u s .  ( inc l .  geol. maps, under sepsrqte  
c ~ v e r )  :' N. A. S. , ~ a ~ h $ n ~ t $ b ,  D. C.- (Reprinted from U. S. Geol. Surv. Prof .. Paper, ,.." 
f 43-G) ' Tectonic and g;&~og& setting, reverse faults, &hnaz4ne ea$ensbks, geodetdc 
measurements, Alaska 

,: P.%f ker , . + ~ r g e ,  1972?- ~ e c t o n i c s  ; I n  The ~ r e + t  Alzska Earthquake of 1964, ~ e o l o ~ ~ , :  
Pa r t s .  A-8, p. 47-122,,, i l l u s .  ( inc l rmaps ,  under separate  cover).:. N,;; A. S. , Waqhington, 
D.,:C.  (iie.pr$ilted from U. S. Geol. Surv. Prof. Paper 543-1) UpTif t , ,  fautts, , .  deformuticm, , 

seismio activi ty,  AZaska ,-+< x 

I?lafker, Ge~rge ;  ,Kachadoorian, Reubep, 1972, Geologic Effeccg on ,the Kodiak Is lapd , 
Area; I n  The Great Alaska ~ a r t h q u a k e  of 1964, ~ e o l o g ~ ,  Pa r t s  A-B, p. ,X77-226, LJ.l*S.:, 
( inc l .gco1 .  sketch maps) : N. A. S. ,' tJashington, D. C. (Reprinted frdin U. S. Geol. 
Surv. Prof. Paper 543-D) Emthauake aftershocks, s-mficial subsidence, landstides, 
effec* on ground water, vertical tee-bnics, ts&s . . ., , 

.. -.. . ' I J  . .- 



Plafker,  George; Kachadoorian, Reuben; Eckel, E. B.; o thers ,  1972, Ef fec t s  on Various 
Communities; I n  The Great Alaska Earthquake of 1964, Geology, P a r t s  A-B, p. 489-538, 
i l l u s .  ( i n ~ l . = ~ s ,  under separate  cover) : N. A. S. , Glashington, D. C. [Reprinted 
from U. S. Geol. Surv. Prof. Paper 542-G) Damage, verticaz tectonics, waves, effeots  
on btei Zdings, s tructwes,  Alaska 

. - 

Reimnitz, Erk; Marshall, N. F., 1972, Effects  of the  Earthquake and Tsunami on Recent 
Del ta ic  Sediments; The Great Alaska Earthquake of 1964, Geology, P a r t s  A-B, p. 2 6 k  
278 , . i l lus .  ( inc l ,  sketch maps): N. A; S., Washington, D. C. (Reprinted from J. 
Geophys , R e s  . ) Patterns of sedimentary stmcctures, distribution, seiches, & g e n i c  
aecwnulations, erosion, Alaska 

Schmoll, H. R.; Szabo, B. J.; Rubin, 1-feyer; o thers ,  1972, Radiometric Dating of ?farins 
Shel ls  from the  Bootlegger Cove Clay, Anchorage Area, Alaska: Geol. Soc. Am. , Bull. , 

I Vol. 83, No. 4, p. 1107-1113, i l l u s .  ( inc i .  sketch map) Radiocarbon and imzniwn series 
ages, about 24,000 yeurs, deposition during marine transgression foltarinq tmzrhm 

I Ksconsin gZaciat ia 

Shakal, A. G.;  I J i l l i s ,  D. E., 1971, Earthquake probabi l i ty  analys is  i n  the  Aleutian 
Arc a rea  (abst r . ] :  Earthquake Notes, Vol. 42, No. 3-4, p. 11 

1 S l a t t ,  R. M. ,  1972, Geochemistry of Meltwater Streams from Nine Alaskan Glaciers: Geol, 
ii Soc. 'Am., Bull. ,  Vol. 83, No.  4, p. 1125-1171, i l l u s .  

Stanley, K. \ J . ,  1972, Ef fec t s  on Shore Processes and Beach Morphology; I n  The Great 
Alaska Earthquake of 1964, Geology , P a r t s  A-B, p. 229-249, Tllus. ( i r i c ~ r s k e t c h  maps) : 

I 

W;. -A$; S. , Washington, 'D. C. (Reprinted from U. S. Geol. Surv. prof; Paper 543-5) 
Shore Zine, 3each profi Ze and gradient, stream-mouth change, erosion, mass naouemnta, 

I ecoZogic effects ,  m m d e  structures 
I 

1 Stauder, W i l l i a m ,  1972, Faul t  Motion and Spa t i a l l y  Bounded Character of Earthquakes 
i n  Amchitka Pass and the  Eelarof Islands: J. Geophys. Res . ,  Vol. 77, No. 11, p. 2072- 

I 2080, sketch maps 

?!uth%ll, S. J.; -- Laird, W. M.,  1972, Geomorphic Effects  i n  t he  Martin-Bering Rivers Area 
[abstr .] ;  I n  The Great Alaska Earthquake'of 1964, Geology, Pa r t s  A-B, p. 284: N. A. S., 
~ a s h i n g t o n , ~ .  C. (Reprinted from U. S. Geol. Surv. Prof. Paper 543-B) 

Waller, R. I f . ,  1972, Bffects  i n  the  Homer area;  I n  The Great Alaska Earthquake of 
1964, Geology, P a r t s  A-B, p. 460-488, i l l u s .  (in=. map, under separate  cover): N. A. S, , 
WashPngton, D. C. (Reprinted from U. S. Geol. Eurv:Prof. Paper 542-D) Effects on 
sp+t,  submarine lands Zide, subsidence, hydroZogic effects ,  Alaska; with a section on 
beach changes on Homer Spit by Kirk W. Stanley 

Woodzick, T. L.; F l i l l i s ,  D. E., 1971, Strain-energy r e l ea se  i n  t he  Aleutian region; 
-0 [abstr .] :  Earthquake Notes, Vol. 42, No. 3-4, p. 11 

NEW MINING CLAIMS 
Number o f  Date 

claims Creek or Area Quadrangle &lo t t  ce Posted 

1 Inmachuck River Bendeleben September 1972 
12 Granite Creek Bendeleben August 19 72 
7 1  North Fork Chandalar River Chanda lar Aug. & Sept 1972 
5 Roberts Creek Chandalar August 1972 



Thru Creek . 
st. Marys Creek 
Tobin Creek 
Big Creek . . 
Spring Creek 
Big Squaw Creek 
Half Dollar Creek 
Deadwood Creek 

3 .  Hope Creek 
2 ,  Sumner Creek 

18 ,: '. ... Harrison Creek 
2 ' Birch Creek 
2 . . Butte Creek ' . 
5 . * ,: Bachelor Creek 
5 Preacher Creek 
1 V .  . : Mosquito Fork , 

' 9 

4 Forty Five Fup 
2 For tymile .River 
1 Char ley  River 
3 Chicken Creek 
4 Gilmore T r a i l  

46 Susitna River 
17 Mdnesva Mountain 
1 Skoogy t Twin Creek 

Steamboat Creek 
Luc i l l e  Creek 
McCartlly Creek 
Nelson Mountain 
Golconda Creek 
Maclareri River, West Fork 
Quigley Ridge 
Bond Creek 

Chandalar 
Chandalar 
Chandalar 
Chandalar 
Chandalar 
Chandalar 
Ci rc le  
Ci rc le  

Nikonda Creek 
Monte Cr i s to  Creek 
Kelsa l l  River 
Big Hurrah Creek 
Peters  Creek 
Bird Creek 
Kashwitna River, North Fork 
Watana Creek 

Ci rc le  
.- Circle  

Ci rc le  
Ci rc le  

. Circle  
. ., . Circ le  

Ci rc le  
Eagle 

L ,  j ' .  

Eagle 
Eagle 
Eagle 
Eagle 
Fairbanks 
Healy 
Ke tchikan 
Livengood 

Watana & Jay Creeks 
Eureka Creek 
Boulder Creek 
S l a t e  Creek 
Smalley Creek 
Canary Creek 
Alder Creek 
Koyokuk River, Middle Fork 

Livengood 
Livengood 
McCarthy ' 

McCar thy ' , 

14cCar thy 
M t .  Hayes 
M t .  McKinley 
Nabesna 

Nabesna 
Nabesna 
S kagwa y 
Solomon 
Talkeetna 
Talkee tna 
Talkeetna Mountains 
Talkeetna Mountains 

Talkeetna Mountains 
Tanana 
Valdez 
Wiseman 
\?iseman 
Wiseman 
Wiseman 
TJf s eman 

August 19 72 
September 1972 
September 1372 
September 19 72 
September 1972 
September 1972. 
June 19 72 
August 1 9 7 2 '  

August 19 7 2 
August 1972 
August 1972 
August 197 2 
August 1972 
May 1972 ' _, 

May 1972 
August 1972 

July  1972 
July  1972 

1972 
July  1972 
September 1972 
August 1972 
June 1972 

1972 
I 

May 

August 
July  
June 
July  ' 

~ u & u $  t 
August' 
August 
June 

August 
Augus C 
August 
EFT- Ju ly  
J3ly  
July  
August 
August 

August 19 7 2 
September 1972 
August 19 72 
Ju ly  1972 
August 19 7 2 
August 1972 
August 1972 
August 1972 



Metals 
. - 

Antimony ore, s t u  equivalent 
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