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CONCRETE QUADRANGLE 

GEOLOGY 

NO SCALE 

The g e o l o g i c  map. of t h e  Concre te  quadrangle ,  which provided t h e  

g e o l o g i c  hackground for t h e  i n t c r p r e t a t i o s ~  01 L11e ~adiurnecric 
d a t a ,  w a s  p repared  f o r  Bendix F i e l d  Engineer ing c o r p o r a t i o n  by 

*_ 
S a l i s b u r y  and Die t z  Inc .  . The e x p l a n a t i o n  of  t h e  geo log ic  l egend ,  

a Appendix C ,  w a s  t aken  from t h i s  map. . - 
' 

The Concre te  quadrang l ,~  i s i n  nna phys iographic  province: - - l l r t !  

n o r t h e r n  Cascade Mountains. 

The n o r t h e r n  Cascade Mountains c o n s i s t  of a c o r e  of g r a n i t i c  

r o c k s  and metamorphosed sedimentary -and v o l c a n i c  rocks .    his' 
c o r e  i s  f l a n k e d  t o  t h e  e a s t  and west  by less metamorphosed r o c k s  

. . 
and by l a t e  P a l e o z o i c ,  Mesozoic, and ~ e r t i a r ~  sed imentary '  and 

v o l c a n i c  rocks .  ' superimposed on t h e  p r e e x i s t i n g  topography 

are r e c e n t  v o l c a n i c  r o c k s ,  which have come from volcanic: v e n t s  
. .. 

such as Mount st .  Helens,  ~ o u n t  Adam&, Mount. R a i n i e r  ,'  lac-ier 
Peak, and Mount Baker. There h a s  been e x t e n s i v e  g l ac i a t ' i on  and 

t h e  p r e s e n t  landforms are l a r g e l y  t h e  result - o f  t h e  gl.aci a t i o n .  
I :- > .  

I n t r u s i v e  r o c k s  c r o p  o u t  i n  th'e C a s c a d e : ~ a n g e  and inclide T e r t i a r y  I 

g r a n i t i c  rocks .  Metbhorphos~d  ~ o d i m e n t a r y  and vo1cai"~ic"'rucks 

occur- thro.ughout t h e  quadrangle .  , . 

RADIOACTIVE .MINERAL OCCURRENCES IN.'WASHINGTON -. 

Hunt t ing ,  1956; and Weissenborn, 1966 documented t h e  r a d i o a c t i v e  

o c c u r r e n c e s  i n  Washington (F igu re  2 ) .  They recorded t w o  i n  t h e  

Concre te  quadrangle :  Holdsn and t h e  Keefer c la im.  ( ~ i g u r e  2 )  . 

The fo l lowing  t y p e s  of r a d i o a c t i v e  occu r rence  have been found i n  

Washington ( ~ u n t t i n g ,  1956; Weissenborn, 1966) : 



1) Secondary uranium m i n e r a l s  a long  t h e  c o n t a c t  between 

Precambrian metamorphosed sed imentary  r o c k s  and 

p o r p h y r i t i c  quar tz-monzoni te  of  Cre t aceous  a g e  - 
Midn i t e  mine, S t evens  County. 

2) A u t u n i t e  f i l l i n g  f r a c t u r e s  and op.en s p a c e s  i n  peg- 

m a t i t i c  a l a s k i t e  - Mount Spokane area, Spokane County; 

. L o s t  Creek area, Pend O r e i l l e  County. 

3 )  Secondary uranium m i n e r a l s  i n  in terbedde 'd  t u f  f a c e o u s  

sands . tone,  a rkose ,  and carbonaceous s h a l e  - Midn i t e  

mine a r e a ,  S t evens  County. 

4 )  R a d i o a c t i v i t y  i n  p e g m a t i t i c  l e n s e s  i n  g n e i s s .  

5)' St rong  r a d i o a c t i v i t y  i n  s o i l  and g r a v e l  around a 

r a d i o a c t i v e  s p r i n g  - Bumping Lake, Yakima County. 

The major uranium p r o d u c t i o n  from Washington s t a t e  h a s  been from 

t h e  Midn i t e .mine ,  S t evens  County; andL t h e  Daybreak mine, Spokane 

County. Minor p r o d u c t i o n .  h a s  been r e p o r t e d  f rom- s e v e r a l  o t h e r  

p r o p e r t i e s  i n  t h e  s t a t e  (Weissenborn,  1 9 6 6 )  . 

GEOPHYSICAL DATA INTERPRETATION 

Radiomet r ic  Data 

. A  t o t a l  of twenty-f i v e  (25)  uranium anomal ies  m e e t  t h e  minimum 

s t a t i s t i c a l  r equ i r emen t s  as d e f i n e d  i n  Volume I .  These anomal ies  

are l i s t e d  ' i n  Tab le  1 and are shown on  t h e  Uranium Anomaly 

I n t e r p r e t a t i o n  Map, F i g u r e  3 .  

Potass ium ( % K )  ,' e q u i v a l e n t  Uranium (ppm e U )  , e q u i v a l e n t  Thorium 

(ppm e T ) ,  eU/eT,  e U / K ,  eT/K, and magnet ic  pseudo-contour maps . 
are p r e s e n t e d  kn Appendix E .  S tacked  P r o f i l e s  showing g e o l o g i c  ., 





21 5  Kw U - - - 3 1 - - - - -  

22 6  K j n t  U - - - 5 1 - - - - -  

23 12 ~ T g d  U - - 2 1  . -  

24 1 2  K 1  U - - 1 1 - - ' - -  

25 12  Pmc U - - - 3 - 2 - - - -  

s t r i p s  maps a long  each f l i g h t - l i n e ,  t o g e t h e r  w i t h  s enso r  d a t a ,  

and a n c i l l a r y  d a t a  a r e  p r e s e n t e d  i n  Appendix F. . ~ l l  maps and 

p r o f i l e s  w e r e  p repared  on a s c a l e  of 1:250,000, b u t  have been 

&du-ced t o  1: 500,000 f o r  p r e s e n t a t i o n  i n  Volume 11. 

Geologic u n i t . d e s i g n a t i o n s  g iven  i n  Table  1 a r e  t h o s e  g iven  on 

t h e  Geology Map, Appendix B ,  and i 'n t h e  Explana t ion  of  t h e  

Geologic Legend, Appendix C.  

Anomalies #1 and # 2  are o v e r  a n  area u n d e r l a i n  by p r e - T e r t i a r y  

g n e i s s  (pTgn) . 

Anomaly # 3  i s  ove r  a n  area u n d e r l a i n  by T e r t i a r y  g r a n o d i o r i t e  

(Tgd) 

TABLE 1 - URANIUM ANOMALIES I N  THE CONCRETE QUADRANGLE 

ANOMALY # L I N E  # GEOLOGIC TYPE STANDARD DEVIATIONS FROM 
U N I T  MEAN * U R A N I U M  

-2 0  1 2  3  4 5  6  7  
Anomaly # 4  i s  ove r  t h e  c o n t a c t  area between Mesozoic g r a n i t e  

(Mzg) and T e r t i a r y  g r a n o d i o r i t e  (Tgd) . 

Anomaly # 5  i s  ove r  a n  area u n d e r l a i n  by T e r t i a r y  g r a n o d i o r i t e  

Anomalies #6 and #7 a r e  o v e r  areas u n d e r l a i n  by Mesozoic g r a n i t e  

(Mzg) . 

Anomaly #8  i s  o v e r  a n  area u n d e r l a i n  by p r e - T e r t i a r y  s c h i s t s  

(pTsc) , g r a n i t e  (pTg) , and q u a r t z  d i o r i t e  ( p t q d )  . 

Anomaly #9 i s  ove r  a n  area u n d e r l a i n  by p r e - T e r t i a r y  s c h i s t s  

(pTsc ) .  

pTsc 

Anomalies # l o ,  '#12, and #16 are ove r  areas u n d e r l a i n  by u n d i f f e r -  

e n t i a t e d  Recent  a l l uv ium (Qu) . 
Qu 

pTsc 

P T ~  

pTg/Qu 

Qu 

KJn 

Tcp/pTqd 

Kqd/M zg 

Kvr 

Anomaly #11 i s  ove r  a n  area u n d e r l a i n  by p r e - T e r t i a r y ' g n e i s s  

(pTgn) and s c h i s t  (pTsc) , p r e - T e r t i a r y  qu 'a r tz  d i o r i t e  Cp~qd)  , 
and T e r t i d r y  g r a n i t e  ( ~ g )  . 

Anomaly # 1 4 .  i s  ove r  a n  area u n d e r l a i n  .by p r e - T e r t i a r y  g r a n i t e  

(pTg). 

( 4 )  



Anomaly #15 i s  over  an  a r e a  u n d e r l a i n  by p r e - T e r t i a r y  g r a n i t e  

(pTg) and Recent  . u n d i f f e r e n t i a t e d  a l l uv ium (Qu) '. 

Anomaly #17 i s  o v e r  an  area u n d e r l a i n  by r o c k s  of  t h e  Newby 

Group, v o l c a n i c  f l ows  and sed imentary  sands tones  and b l a c k  s h a l e s ,  

o f  J u r a s s i c  to  Cre taceous  a g e  (KJn) .  

Anomaly #18 i s  over  a n  a r e a  u n d e r l a i n  by pr .e -Ter t ia ry  q u a r t z  

d i o r i t e  (pTqd) and t h e  Cloudy Pass  p l u t o n ,  p redominant ly  grano-  

d i r o i t e ,  of T e r t i a r y  a g e  ('l'cp] . 

Anomaly #19 i s  o v e r  an a r e a  u n d e r l a i n  b y ' c r e t a c e o u s  q u a r t z  d i o r i t e  

( ~ q d )  and Mesozoic g r a n i t e  (Mzg) . 

Anomaly # 2 0  i s  ove r  an area u n d e r l a i n  by t h e  V i r g i n i a  Ridge 

Format ion,-  b l a c k  s h a l e ,  s ands tone ,  and .conglomera te ,  of Cre t aceous  

a g e  (Kvr ) .  

Anomaly # 2 1  i s  o v e r  an  area u n d e r l a i n  by t h e  Winthrop Sandstone 

of  Cre t aceous  a g e  (Kw). 

Anomaly #22 i s  over  an  a r i a  u n d e r l a i n  by t h e  Twisp Format ion,  

b l a c k  s h a l e  and v o l c a n i c  l i t h i c  sands tone ,  of J u r a s s l c  t o  Cre taceous  

a g e  ( K ~ n t )  . 

Anomaly #23 i s  over  a n  area u n d e r l a i n  by p r e - T e r t i a r y  g r a n o d i o r i t e  

(pTqd)l 

Anomaly # 2 4  i s  ove r  an  area u n d e r l a i n  by sed imentary  r o c k s  of 

lower Cre t aceous  a g e  (K1) . 

REFERENCES 

Hunt t ing ,  M.T.,  (1956) ; Inventory  of Washington Mine ra l s ,  P a r t  

11: M e t a l l i c  Minera l s .  B u l l e t i n  37, Department of 

N a t u r a l  Resources ,  S t a t e  of Washington. 

Weissenhorn-, A . E . ,  (1966) ;  Uranium I N  Minera l  and Water Resources 

of washington.  Prepared by t h e  Uni ted S t a t e s  Geologica l  

Survey.  

Anomaly #25 i s  over  a n  area .unde r l a in  by Carboni fe rous  t o  Permian 

sed imentary  rocks  CPmc) . 
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APPENDIX C - EXPLANATION OF GEOLOGIC LEGEND 



KJn - Newby Group, undivided ; volcanic I lawr, breccia, 

conglomerate. li(hic sondshne a d  black shale 

Knbrn - Buck Mountoin Formation; ltthic rundrtone , siltstone, 

black rhole,  corglomerate and basal metoanderite 

breccia f l owr  and tuff  
Vncorlormity 

KJnl- Twiro Formation; block rhalr,  and volconlc lithic 
. , . ,.; . I . . . . . . .  . . . . .  ... sondrtcne 

.. . . . . * . . .  - .  . . ', ~4.. 

t i  , .  
KJs, - Lower Cretoceour - Upper .lurorric sedlmentory and 

. . . . . . . .  
volcanic rochr  ; groywacke. orgi,llite, and r i l t r tone. 

Locally l imettonr, ond bara l t  f lowr  

pJs- Pre-Middl? Jurarr ic  redimentory' and volcon!c 

iock r  ; grorwocki ,  arq i l l i tc~,  r la tc ,  onti minor 

. . .  
. I  ' , .  . . . -, 

, ; ,_ :. l 

. . . . . . . . .  ! .  : .. : ' , a  : 

. .:. I 1 .  . . .  , ' .  6 . :  

. . Mzg - Merozoic intrusiye rochr, undivided ; morsive to 
f:. 

gnr i r r i c  grani te ,  quartz monzonite , quartz 

. . diorite and. trondhjemite . 

s i l t t toae,  arbor# and c~nglomerate , . ( .  , . . . . .  . Jv- Middle - ~urassic"~volcanic r o c k i  ; andelite, dacite , 
ond' minor.' basalt "it); inleibedded slate and 

. El . . 
prdywoche . , . 

J'A - Jurorric - Triarr ic marine roche ; include8 conglomerate, ... . . 
si l tr tocu, g r a y w r k e ,  and corbonacrour org i l l i te  

3 . .  

pKcg - Curter .Gneiss ; biotite ..and hornblende ~ n e i s r e r  

B- Permian rochr, wdiv idrd;  sondrtone, arg i l l i te  , 
grayroche, quar4zite, cher t ,  grtrrrtone, and 

limestone 
,: t .  . ., 

- -- 

6~ - Permian- Corbonif,rour redimontory rochr , undivided ; 

predominontly oogillite, r i l t r t w  , an! groywoche 
,; . 

k c - .  ~ r a ~ i a c h e ,  argi9ite , r l o t r  , and minor volcinic 

rochr 

~ C V  - Pormlon and Corbon~ferous volcan~c rockr ; 

predominantly onderite , basalt ond dlobose 
wlth ~nterbedded chert - 

.y ,; - . . -+ 
' Anticline Syncl in  

, Folds 

and rch i r t r ,  omphibolite gneiss, colc-ril icote rockr 
. . . .  and.. quartz. diorite. 

.. I . I .  

~ P s  - Shukron Metomorphic suite; predominantly greenschist 

with phyllite , bluvchi r t ,  and. graphite schist. 

lncI?der. Darrington .phyllite . . .  . . 

peg- R e -  Carboniferour intrurive rockr  ; mrta -quartz 

diori tr ,  .and hyprrrtlwne d ior i te  with'  amphibolite 
. . .  and gneirr locally . 

pcm- Pre- Carboniferwr metahornblendite , amphibolite, 

gnei r r ,  quartz diorite and trondhjemite 

+* ...... 

Fault 
* 

~ h r u s t  ~ a u l t  Shear Zone 

' Domed where appmaimatdt locokd Anarhaod on amis * a s  d i n l i o n  of loco4 plungr, do tkd  Dashed whom m i m o t e l y  locold, Sawiaeth on upper pbte 

*re oppvsimohly located; dotted where cotmaled dotid whm cmcaa# or infortad. . . . . Pordlel a r m  W dirrt ion of rt*e 

. : 
. . .  slip, U on upthram SW, D m dm- 

. . . . . . . . . .  ;, . . .  . * ,  ! : throw eidr 



KJn - Newby ,Group, undivided ; volconic f l w r ,  br rcc ia,  

conglomerate, l i thic sondrtone ondl blask i h o k  

Knbm- Buck Mountain Formation; lilhic rondrtone , @il:rtone, 

block shole, conglamero4e and boml  m e t w n a r i t e  

breccia f l o w r ,  ond tuff  
Unconformity 

KJnt - Twisp Formotion; b ock shole, ondl volcanic Iqhic 

sondrtone 

K J s  - Lower Cretaceous - Upper Jurorr ic ~edlmenlory onc 

volconic rochs ; ~ r o y w o c l e  , o rg i l l i h ,  m d  1i1t.ltone 

Locally limestone, ond bora l t  flow, 

pJs- Pro- Middle Juroraic redimentory w d  uolccnic 

rochs ; groywoche, argi l l i ta, r lo te,  ond miior 

si l tstone, orhore o l d  conglomarota 
El 

J v  - Middle - J ~ m t a i c  volcanic rock; ; onderite, docite, 

ond mincr basalt w t h  Interbeddrd slate and 

groywock t 

JR - Jurosric -Tr ior r ic  marine rock8 ; inc ader conglanaro-, 

siltatone, groywoche , ond co rbonxeour  orpl i l l i le 

8- Permion rocbr, undibidedi sandstone, o r p i l l i ~ e ,  

groywoche, quortzi to, cher t ,  grten.(One, o n j  

limertone 

- - 

k r  - Permion c n j  Corbonihrous volconic rocha ; 
u 

predominon-I) onderite , .borolt  ond diobore 
@C - Permion- Corboniferots sedimntory racks, urd i r ided : 

with in te rhdded  chort . 
predominontly orgi l l i te, e i l t r t w  , ond groy roche 

~ C S - .  Groywocke, orgi l l i te , s lo t@, and mimor vol&ni: 

rocks 

AWICI ae S ~ ~ C I ~ M  

Folds 

Uzg - Wlsozoic i n t ru~ ive  rocks, undividrd ; morr ive to 

gnoi r r ic  groni te  , quartz monzonite , q u o f l t  

diorite and trondhjemite, 

pKcg - Curler Qneirr ; biotite .ond hornblende . gnei r rer  

and act i r ts ,  omphibolite gneiss, colc-silicote rochr 

and qucr t r  diori te . 

1 P s  - Shuhron Metamorphic suite ; predorninontly greenrchirt 1 : 

with ph)l l i te, bluorchirt . and grophitt  schist. c 
0 

l?cludes Dorrington phyllite .- 
E 
0' 

I 
I 

FCP- P r r -  Corboniferoua intrusive rocha ; mrto .quartz 

ciorite, ond hypersthone d ior i te  with omphibolite 

and g n d r r  locolly 

;Cm- F.re-Cortoniferws metohornblendite , onphibolite, 

gneisr, quortz diorite ond trondhjemilo 

. , . .  

Foul t Thrust Foult 

1?:\11111121 1111 

Shear Zone 

Doshed where opproximotely l&eted Armhood on oris *o*r jimction of locol pbrgr, d u k d  Dashed w h a  opptxirnately laxled, Sateeth m u w  pbte 

*he;e opp0.im1my locaiec, dotted h e r e  coe~ lded  &tied where cmcroM or i ru rmd.  

~ o r d l i l  orrorr y p r .  di rc t ior  of st+* \ 

slip, on upthran sde, D r dar,- 

t h m ~  sida 
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APPENDIX I - SPEED AND ALTITUDE HISTOGRAMS 
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APPENDIX J - STATISTICAL TABLES 
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0,OO 
0,OO 
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0 . 0 0  
0 . 0 0  
0 ,  0 0  
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ic; L 
0 8 00 
0 . 0 0 -  
0 . 0 0  
0 # 0 0  
6 . 0 0  
0 . 0 0  
0 . 0 0  
2 . 1 3  
2 .14  
2 .51  
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2 . 6 0  
0 . 0 0  
0 . 0 0  
2 .55  
0 . 0 0  
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0 . 0 0  
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0 , o o  
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0 . 0 0  
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COMPUTER LINES 1 THRU 12 REFER TO PROFILELINES 1 THRU 1 2 .  

COMPUTER LINES 5 0 1  THRU 504 REFER TO NORTH - SOUTH T I E  L INES 1 THRU 4 ,  
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F 

GEOLOGIC UNIT  AVERAGE VALUE AS A 

FUWCTIOH O F  MAP L I N E  FOR ETH/%K 
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0,OO 0 . 0 0  0 . 0 0  0 .  0.0 8 , 0 0  0 . 0 0  
0 . 0 0  4 . 5 3  5 . 1 6  . 0 . 0 0  0 . 0 0  5 . 1 6  
3 . 4 1  4 . 0 8  4 .72  On00 3805 0 . 0 0  
3 . 1 0  0 . 0 0  0 . 0 0  .2 .  65 2 - 5 8  0 . 0 0  
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0,OO 5 , 6 9  
0 . 0 0  3.26 
0 . 0 0  0 . 0 0  . 

0 . 0 0  5 8 0 1  
0 . 0 0  S , 3 1  
0 1 0 0  O I O O  
0 . 0 0  0 . 0 0  
0 1 0 0  0100  
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TKCF TKG 
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0 . 0 0  0100  
0,OO 3 . 2 3  
0,OO 3 . 1 4  
0 . 0 0  0 . 0 0  
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0 , o o  0 . 0 0  
0 . 0 0  2 . 6 5  
4 . 0 3 '  3 . 1 7  
0 . 0 0  2 . 8 0  
0,OO 6 . 1 4  
0 . 0 0  2 . 6 7  
0 . 0 0  2,153 
0 . 0 0  0 . 0 0  

COMPUTER LINES 1 THRU 12 REFER TO PROFILELINES 1 THRU 1 2 .  

COMPUTER LINES S b i  THRU 504  REFER TO NORTH - SOUTH T I E  LINES 1  THRU 

TCE 
0 , o o  
0 . 0 0  
0 , o o  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0,OO 
0 ;  0 0  
0,OO 
3 . 6 0  
34 16 
0,OO 
0 . 0 0  
0 . 0 0  
0,OO 

TCP 
0 , 0 0  
0 . 0 0  
3 .58 
3 . 7 0  
0,OO 
0 , 0 0  
0,OO 
0 . 0 0  
0 . 0 0  
0,OO 
o a o o  0 . 0 0  

o . o n  
0 , o o  
0 . 0 0  
0 . 0 0  

FUNCTION OF IWP LINE FOR ETH/%K 



APPENDIX K - MAGNETIC AND ANCILLARY PROFILES 
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APPENDIX L - TEST LINE DATA 
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PRE-FLIGHT AND POST-FLIGHT TEST LINE DATA 

CONCRETE QUADRANGLE 
-he. 




