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Explanatory Note 

Reconnaissance geologic inves t iga t ions  along the  Bruin Bay and Lake 
Clark f a u l t s  i n  t he  Kenai and Tyonek quadrangles, Alaska, were completed 
i n  1974. These f a u l t s  are probable southwest extensions of  the Cast le  
Mountain f a u l t  system p a f t  of  which w a s  a c t i v e  i n  rlolocene Time (Detterman 
and o thers ,  1974, 1976) . The inves t iga t ion  was undertak?n t o  determine 
i f  there  is evidence of  Holocene displacement along the  Bruin Bay and Lake 
Clark f au l t s .  The purpose of t h i s  map is t o  descr ibe the  3eneral  f ea tu re s  
of these f a u l t s  and, because the areas  examined a r e  l a rge ly  unknown geo- 
l og ica l ly ,  t o  repor t  t he  general d i s t r i b u t i o n  of major *geologic un i t s .  

Reports per t inen t  t o  the  bedrock u n i t s  i n  t he  mapped a rea  include 
Barnes (19661, Detterman and Hartsock (1966), and Reed and Lanphere (1972, . 
1973) . Some aspects  of  the  Bruin Bay and Lake Clark f a u l t s  southwest of 
the  mapped a rea  a r e  discussed i n  Dettennan and Hartsock (19661, P la fker  
and o thers  (1974). 

General geology.--The major geologic u n i t s  i n  t he  map area include 
bedded sedimentary rocks of  T r i a s s i c ,  Ju ra s s i c ,  and Ter t ia ry  age and 
igneous rocks of Ju ra s s i c ,  Cretaceous, and Ter t ia ry  age. 

The main rocks exposed i n  the  map area  a r e  volcanic breccia ,  agglo- 
merate, tuff, and andes i t i c  flows o f  t he  Talkeetna Formation. These un i t s  
a r e  l oca l ly  metamorphosed to hornfels ,  s c h i s t ,  and amphibolite along con- 
t a c t s  with t h e  Alaska-Aleutian Range ba thol i th .  The metamorphic grade in-  
creases  northward from &tamorghosed rock a t  Rutedni Bay t o  h p h i b o l i t e  
fac ies  rocks near Big River. 

Two s n a l l  a reas  of  limestone of  t he  Late T r i a s s i c  Kamishak Formation 
a r e  present  adjacent  t o  the  Bruin Bay f a u l t  south of Tuxedni Bay. The 
limestone is  l o c a l l y  metamorphosed to marble near a small quartz monzonite 
pluton of Ju ra s s i c  age. Middle Ju ra s s i c  s i l t s t o n e ,  sha le ,  and graywacke 
of the  lower p a r t  of the  Tuxedni Group is exposed south of Rutedni Bay, 
where they unconfozmably ove r l i e  t h e  bedded volcanic rocks of t h e  Tal- 
keetna Formation, 

Sandstone, conglomerate, s i l t s t o n e ,  sha le ,  c laystone,  coal ,  and minor 
tuffaceous beds o f  Ter t ia ry  age unconformably o v e r l i e  t h e  Talkeetna Forma- 
t i o n  and.are  exposed mainly along streams between the  McArthur River and 
Susitna River, The beds a r e  nearly f la t - ly ing  except along project ions  . 

of t he  Bruin Bay and Lake Clark f au l t s .  They were observed tta be s teep ly  
inc l ined  and juxtaposed aga ins t  granodior i te  j u s t  nor th  of  t he  McArthur 
River. 

Plutonic  rocks exposed along the  f a u l t s  a r e  p a r t  of the  Alaska-Aleutian 
Range ba tho l i t h  formed during three  episodes of i n t r u i o n ;  Early to  Middle 
Ju ra s s i c ,  Late Cretaceous t o  Early Ter t ia ry ,  and Middle Ter t ia ry  (Reed and 
Lanphere, 1972, 1973). Potassium-argon age da tes  (Reed and Lanphere, 1972) 
ind ica te  t h a t  only rocks of  the f i r s t  two episodes are present  i n  t h e  a rea  

. mapped. The Ju ra s s i c  rocks a r e  mainly quar tz  d i o r i t e ,  bu t  grade i n t o  quar tz  
monzonite and granodiorite.  They form the e a s t  edge of  the  ba tho l i t h  along 
the  Bruin Bay f au l t .  Ter t ia ry  to Cretaceous quar tz  d i o r i t e  and granodior i te  
a r e  exposed along the  Lake Clark f a u l t ,  Dikes o f  t h e  younger rock in t rude  
the  Ju ra s s i c  pluton a t  the  f e w  places  where they were observed i n  kontact .  
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Andesite and volcanic rubble a t  Dinglishna H i l l  a r e  probably Ter- 
t i a r y ,  but the  volcanic rubble along the  Chakachatna River i s  believed 
to be Pleistocene flows from Mount Spunc. 

S u r f i c i a l  deposi ts  cover much of t he  a rea  and include a va r i e ty  o f  
a l l u v i a l ,  beach, t e r r ace ,  outwash, and t a l u s  deposi ts  of  d i f f e r e n t  ages 
t h a t  a r e  grouped together on t h e  map (Qs) . Morainal mater ia ls  '(~g) and . . 
l ands l ide  debr i s  (Qls) a r e  mapped separately .  

Bruin Bay fault.--The Bruin Bay f a u l t  extends along the  w e s t  s i de  
of Cook I n l e t  from near Mount Susi tna i n  t h e  Tyonek quadrangle to Be- 
charof Lake i n  the  Naknek quadrangle, a dis tance of  abodt 515 km (320 m i ) .  
In the map area  t h e  f a u l t  is believed t o  i n t e r s e c t  the  Cast le  Mountain 
f a u l t  near Mount Susitna.  The t r ace  is projected beneath s u r f i c i a l  de- 
p o s i t s  from the  l a s t  bedrock exposure north of  Katchin Creek; along a 
surface lineament on Kustatan Ridge; along the  Chuitna and Beluga Rivers 
through zones where rocks of  the  Beluga Formation d i p  s teep ly  o r  are re- 
versed t o  the  probable i n t e r sec t ion  with the Cast le  Mountain f a u l t .  

I n  t he  a rea  of bedrock exposures the  f a u l t  is a moderate to s teep ly  
northwest dipping reverse f a u l t  t h a t  commonly juxtaposes Ju ra s s i c  in- 
t rus ive  rock aga ins t  e i t h e r  t h e  Talkeetna Formation o r  aga ins t  i t s e l f .  
The f a u l t  t r ace  is commonly marked by a zone of  crushed rock a few t o  
several  hundred metres wide. This zone of crushed rock commnly is 
expressed a s  a saddle o r  notch. 

. The sense of displacement is everywhere reverse  and bedded rocks i n  
t h e  downthrown block a r e  commonly upturned aga ins t  t he  f a u l t .  Horizon- 
tal movement cannot be determined i n  the  map area ,  but  minor (less than 
10 km) s i n i s t r a l  displacement i s  infer red  f o r  the  a rea  inunnrm=diately t o  
'the south (Detterman and ~ a r t s h k ,  1966). The age of displacement is 
probably i n  p a r t  Ter t ia ry ,  bu t  there  is no compelling evidence f o r  Holo- 
cene movement. N o  o f f s e t  was seen i n  any o f  t he  Holocene s u r f i c i a l  de- 
p o s i t s  between Katchin Creek and t h e  probable junction with the  Cast le  
Mountain f a u l t ,  a dis tance of 115 km (72 m i ) .  The f a u l t  t r ace ,  believed 
t o  be marked by t h e  Kustatan Ridge lineament, is projected through 
g l a c i a l  deposi ts  dated as >42,000 radiocarbon years (Lab. No.  W-3251). 
The dated material is tnload deposited i n  ou twah  from the  nearby Knik 
moraine. The outwash deposi t  unconformably over l ies  Bootlegger Cove 
Clay and underlies 3 m (10 f t )  of f ibrous peat.  A l a t e  Ter t ia ry  o r  
possibly-Quaternary plug a t  t h e  south edge of the  map does no t  show 
evidence of o f f s e t  and Quaternary flows from Iliamna Volcano a r e  not  
displaced where they oross  t he  f a u l t  j u s t  south of the  map area  
(Detterman and Hartsock, 1966) . 

Lake Clark fault.--lhe Lake Clark f a u l t  i s  a major s t r u c t u r a l  and 
tdpographic fea ture  t h a t  is on s t r i k e  with t he  Cast le  Mountain f a u l t  
and is probably a p a r t  of t h a t  system. The prominent topographic trench 
that marks the f a u l t  through the  Alaska-Aleutian Range ba tho l i t h  extends 
from Lake Clark a t  the southwest t o  Blockade Glacier i n  t he  northeast .  
Northeast from Blockade Glacier the  f a u l t  is flanked by a prominent 
bench across  t he  end of  t he  Chigmit Mountains, between t h e  McArthur and 



Chakachatna Rivers, but  is mantled by s u r f i c i a l  depos i t s  i n  t he  lowlands 
west af Tyonek. The t r a c e  i s  c l e a r l y  marked across  t h e  bench by a shear  
zone 30 t o  50 m wide t h a t  juxtaposes Late Cretaceous and Te r t i a ry  p lu tonic  
rocks aga ins t  sharply upturned e a r l y  Ter t ia ry  sedimentary rock. ~ e n e a t h  
the  lowland the  pos i t ion  of the  f a u l t  is indicated by d i p  changes o r  
r eve r sa l s  i n  t h e  Ter t ia ry  sedimentary rock exposed near t h e  f a u l t  t r a c e ;  
along the Chuitna River, t h e  f a u l t  p laces  rocks of t he  Eocene West 
Foreland Formation aga ins t  t h e  Tyonek Formation of Miocene to Oligo- 
cene age. The t r ace  continues northeast  along t h e  f r o n t  of  Lone Ridge 
where it is marked by a zone of crushed g r a n i t i c  rock and numerous 
spr ings  t h a t  a r e  on s t r i k e  with the Cast le  Mountain f a u l t .  The i n f e r r e d  
juncture with  t he  Bruin Bay f a u l t  would be near Olsen Creek. 

The sense of disglacemqnt along the mapped p a r t  of  the  Lake Clark 
f a u l t  is t h a t  of reverse movement with  t he  northwest block upthrown 
500 t o  1,000 m based on displacement of Te r t i a ry  formations on t h e  
Chuitna River. Horizontal movement cannot be demonstrated i n  t he  map 
area ,  but  5 km of dex t r a l  displacement is evident near Lake Clark where 
contacts  between t h e  Talkeetna Formation and both a Ter t ia ry  pluton and 
o lde r  metamorphic rocks a r e  o f f s e t  (Plafker  and o thers ,  1975). The age 
of displacement is mainly Late Te r t i a ry  based on o f f s e t  of  the  38-m.y.- 
o l d  quar tz  monzonite near Lake Clark and juxtaposit ion of  Miocene s t r a t a  
aga ins t  Eocene beds on the  Chuitna River; however, there  is no evidence 
o f  Holocene movement. 

Conclusions.--The Bruin Bay and Lake Clark f a u l t s  i n  t h e  Kenai 
and Tyonek quadrangles a r e  major s t r u c t u r a l  and topographic features .  
The most obvious sense o f  displacement on these f a u l t s  in t he  map area  
is reverse with t h e  northwest s i d e  upthr6wn. There has been about 5 Jan 
of dex t r a l  displacement on t h e  Lake Clark f a u l t  i n  t h e  Neogene. The 
most recent  displacement is poet-Miocene, but there  i s  no c l e a r  evidence 
of Holocene mvement. Both structures a r e  l i k e l y  extensions of t h e  
Castle Wuntain f a u l t  (Dettenaan and o thers ,  19741, p a r t  of which has 
been ac t ive  during t h e  Holocene. Thus, i f  they a r e  continuous with t h e  
Cast le  Mountain f a u l t ,  as we bel ieve ,  e i t h e r  o r  both of these f a u l t s  
must be considered as po ten t i a l l y  act ive.  
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