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A v a i l a b i l i t y  of pe t rographic  th in-sec t ion  s l i d e s  
from t h e  F o r t r e s s  Mountain Formation, 

c e n t r a l  North Slope, Alaska 

by 
Arthur L. Bowsher and I r v i n  L. T a i l l e u r  

A set of fo r ty -e igh t  th in - sec t ions  of  rock samples from t h e  F o r t r e s s  
Mountain Formation, c e n t r a l  North Slope, Alaska is  ava i l ab le  f o r  study. 
The th in-sec t ions  are prepared from random outcrop samples of sandstones 
of  t h e  For t ress  ~ o u n t a i n    or mat ion c o l l e c t e d  by C. M. Molenaar, R. M. 
Egbert, and L. F. Kryst inik during t h e  period from July  23 t o  August 21, 
1980 (Figure 1). The samples a r e  judged by them t o  be t y p i c a l  examples 
of t h e  For t ress  Mountain   or mat ion sandstones and conglomerates. Thin- 
sec t ions  w e r e  made from th i r ty -n ine  sandstones f o r  study of genera l  
petrographic c h a r a c t e r i s t i c s ,  provenance and f a c t o r s  t h a t  might a f f e c t  
r e s e r v o i r  p o t e n t i a l .  Thi r ty-s ix  of t h e s e  a r e  from t h e  a r e a  between t h e  
Chandler and the  Nuka Rivers. Three a r e  from the  Kukpowruk River a r e a  
t o  the  f a r  west i n  t h e  North Slope. Petrographic d iscuss ions  based on 
t h e  study of t h e  th in-sec t ions  a r e  presented by Molenaar, C. M . ,  Egbert ,  
R. M. ,  and Kryst inik,  L. F . ,  1981, i n  t h e i r  report Deposit ional  f a c i e s ,  
petrography, and r e s e r v o i r  p o t e n t i a l  of  t h e  For t re s s  Mountain Formation 
(Lower Cretaceous),  c e n t r a l  North Slope, Alaska: Open-File Report 81-967, - 

U.S. Geological Survey, p. 1-32, t a b l e s  1-4, and f igures  1-9. Tables 3 
and 4 fromthat r e p a r t ,  a t tached,  summarize t h e  parameters of each of 
t h e  th i r ty-nine  th in - sec t ions  ( t a b l e s  1 and 2 ) .  

The for ty-e ight  th in - sec t ions  i n  t h e  set include n ine  no t  r e f e r r e d  
t o  i n  t a b l e  1 o r  2. These a r e  a s  fol lows:  

Sample No.  Sec. T. R. Remarks 

*80AMK-132A 3 1 9s 22W Sandstone pebble from t h e  F o r t r e s s  ,Mountain 
Formation. 

80AMK-132B 3 1 9s 22W Igneous pebble from t h e  F o r t r e s s  Mountain 
Formation. 

8OAMK-144 8 8s 26W Igneous pebble from t h e  F o r t r e s s  Mountain 
Formation. 

80AMK-146A 7 8s 26W J u r a s s i c  o r  T r i a s s i c  volcanic.  

8OAMK-147 7 8s 26W Sandstone from Okpikruak Formation. 

80AMK-164A 31 9 s  1 5 W  Sandstone pebble from t h e  F o r t r e s s  Mountain 
Formation. 

80AMK-164B 31 9 s  15W Igneous pebble from t h e  F o r t r e s s  Mountain 
Format ion. 

8OAMK-180 22 5s 25W Sandstone from t h e  Torok Formation. 

80AMK-191A 18 IOS 45W Quar tz i t e  pebble from the F o r t r e s s  Mountain 
Formation. 

* .  * U.S.G.S.  sample code: 1980 season: Alaska: Molenaar, K. 



T h i s  s e t  w i l l  be s e n t  o u t  on three-week loan.  b a n s  w i l l  be  made i n  t h e  
o r d e r  t h a t  r e q u e s t s  are received.  The s l i d e s  may be r e t a i n e d  f o r  s tudy  by 
the  U.S. Geological  Survey f o r  up t o  t h r e e  weeks between succes s ive  loans; 
There a r e  no f a c i l i t i e s  f o r  systematic o n - s i t e  examination of  the s l i d e s  i n  
Men10 Park,  C a l i f o r n i a .  

Requests f o r  l o a n  should be d i r e c t e d  t o :  

I r v i n  L. T a i l l e u r  
O f f i c e  o f  Nat ional  Petroleum Reserve i n  Alaska 
U.S.  Geologica l  Survey, MS 87 
345 Middlef i e l d  Road 
Menlo Park ,  C a l i f o r n i a  94025 

Attached: 

Figure 1 - Index map of primary area of i n v e s t i g a t i o n  (Molenaar, Egbert, 
and Krys t in ik ,  1981, Fig. 2 ) .  

Table 1 - Percentage  o f  t o t a l  c o n s t i t u e n t s  and g r a i n  s i z e  o f  F o r t r e s s  
Mountain Formation sandstone samples (Molenaar, Eqbert ,  and 
K r y s t i n i k ,  1981, Table 31.  

~ x p l a n a t i o n  f o r  Table 1 (Molenaar, ~ q b e r t ,  and Krys t in ik ,  1981, 
Explanat ion f o r  Table 3 ) .  

Table 2 - Mean framework modes of F o r t r e s s  Mountain Formation sandstones.  
(MoLenaar, Egbert, and Krystinik, 1981, Table 4 ) .  

~ x p l a n a t i o n  f o r  Table 2 (Molenaar, Egbert ,  and K r y s t i n i k ,  1981, 
Explanat ion f o r  Table 4 ) .  





No. Locat ion  Grain 
BOArX- Sec- T. R. Qm Qp cq QZt P K 51t AC f ins  v H '  ~ c c m  ca l  Q CI  or size -- 

E a s t e r n  
Srlmpics 

186 8 1 0 S 2 2 W  4 1 6  0 3 2 3 41 1 1 0  1 R‘ 22 2 4 0  U 
- 1878 8 f O S 2 2 W  9 4 1 2  0 7 2 3 24 0 1 5  1 1 0 4 15 3 n 
189 8 1 0 5 2 2 W  12 2 8 0 9 0  3 23 0 11 2  7 . 1  2 19 1 P 
193 14 9s tow 4 1 2 2  o 3 o 3 23 o 32 a 2 B 0 0 2  c 
196 34 8 s  91J 4  2 1 2  1 5  0  2 14 1 4 3  0  1 7 0  8 ' I Y  C 
197 23 9s 7w 2 2 2 ~  5 1 1 2 1  2 %  1 - 2 -  0 Z d d  c 

A v e r a g e  9 2 1 3 2 6  1 2 2 3 3 1 9  1 2 7 1 8 1  

Western 190 1 9 S 4 6 W  24 4 4 0 1 0  TY 6 3 3  3 2 6 12 0  5 0 P 
Sa~gles 1918 18 10s 45W 18 7 1 1  0  8 0  0  8 1 1  5 6 3 16 0 7 0  n 

1 9 2 ~  35 10s  OW 2 2 2 2 2 Q 2 5 - 2 %  i g z  n 
A v e r a g e  2 1 7 7 0 4  1 T r  6 1 8  5 4 19 0 4 0  

( ~ o l e n a a r ,  Egbert, and K r y s t i n i k ,  1981, T a b l e  3.) 



EXPLAKhTION FOR TABLE 1 

Ac -- A r g i l l a c e o u s - c a r b o n a c e o u s  f r a g m e n t s ,  i n c l u d e s  a l l  g r a d a t i o n s  from 
c l a y s t o n e  t o  shale  t o  f r a q m e n t s  of o r g a n i c  d e b r i s .  

Accm -- A c c e s s o r y  m i n e r a l s ,  i n  o r d e r  of d e c r e a s i n g  abundance  i n c l u d e  n a p e -  
t i t e ,  pyrite, m u s c o v i t e ,  p y r o x e n e ,  o l i v i n e ,  biotite, and g a r n e t .  

Gal -- C a l c i t e  c e n e n t ,  u s u a l l y  sparry, o f t e n  r e p l a c i n g  framework g r a i n s .  

~1 -- P h y l l o s i l i c a t e  cement ,  m o s t l y  c h l o r i t e ,  o c c u r r i n g  a s  linings o n  frane- 
work grains and  a l s o  as radial pore fillings. 

cq -- C h e r t ,  i n c l u d e s  d e n s e ,  n e a r l y  i so t ropic  v a r i e t i e s  t o  w e l l  c r y s t a l l i z e d  
a g g r e g a t e s .  Some c o n t a i n  euhedral  c a l c i t e  rhombs ( p r o b a b l y  f rom 
silicified l i m e s t o n e s ) ;  o t h e r s  c o n t a i n  n o  i n c l u s i o n s .  

K -.- K - f e l d s p a r ,  p r o b a b l y  o r t h o c l a s e .  

h s  -- L i m e s t o n e  fragments, i n c l u d e s  many v a r i e t i e s  r a n g i n g  f rom rounded 
calcite clasts ( p r o b a b l y  f rom r e c y r s t a l l i z e d  l i m e s t o n e )  t o  b i o c l a s t i c ,  
m i c r o g r a n u l a r  a n d  mic r i t i c  t y p e s .  

M -- ~etamorphic r o c k  f r a g m e n t s ,  m o s t l y  quartz-mica t e c t o n i t e s .  

P -- P l a g i o c l a s e ,  h i g h l y  a l t e r e d ,  u s u a l l y  showing  a l b i t e  twinning. 

P o r  -- Pore space .  

Q -- Q u a r t z  c e m e n t ,  o c c u r r i n g  as overgrowths on  q u a r t z  grains a n d  a s  micro- 
g r a n u l a r  pore f i l l i n g s .  

-- M o n o c r y s t a l l i n e  q u a r t z  

Q~ 

-- ~ o l y c r y s t a l l i n e  q u a r t z ,  m o s t l y  d i s p l a y i n g  s t r e t c h e d  and sutured i n t e r -  
nal g r a i n  c o n t a c t s ,  p r o b a b l y  of metamorph ic  o r i g i n .  

Q ~ ~ .  -- Quartzite, composed m o s t l y  of m o n o c r y s t a l l i n e  quartz, c h e r t - ,  a n d  mica. 
The q u a r t z i t e  f r a g n e n t s  a r e  probably d e r i v e d  f rom the Kanayut  Group. 

S l t  -- S i l t s t o n e  f r a g m e n t s .  

T r  -- T r a c e  anounts.  

V -- V o l c a n i c  rock f r a q m e n t s ,  mostly m a f i c  v a r i e t i e s  with l a t h s  of f e l d s p r  
i n  p a r a l l e l  or s u b p a r a l l e l  a l i g n m e n t  set i n  a c h l o r i t e  or i so t ropic  t o  
n e a r l y  i s o t r o p i c  groundmass. A l s o  i n c l u d e s  minor  a i iounts  of mafic 

hypabyssal g r a i n s .  

(Molenaar, Egber t ,  and Kryst inik,  1981, Explanation for Table 3 . )  



Tsble 2. ?Ican framework nodes of t.3rtress : ? o u n t ~ i n  Fornat ion  s.lndr.trrncs. 

. . 
Sample 

No. k c a t i o n  

Eastern 1 5 9 A  25 95 1 7 W  23 9 68 10 9 81 16 35 50 5 3  43 4  - 5 6  .91 - 4 0  

Snnples  159B 25 9s 17W 23 9 68 6 9 85 21 31 58 37 33 30 -76 - 5 2  - 4 0  

160.4 3 9s- 14W 22 1 1  67 4 1 1  8 5  21 47 32 26 72 2 . 8 3  .97 -57 
161 35 9 s  14Y 28 7 65 4 7 9 0  2 7 4 4 2 9  34 4 1 2 5  .87 .62 . 59  

166.4 2 8s  281.1 28  18 54 13 18 69 21 40 39 4 3  33 18 - 5 1  .69 .47 

197 - 6 5  - 8 6  - 5 5  23 9s 7W jVVE JOOz 34434 4s 41 - - - 
Average 32 9 59 12 9 79 26 28 46 $0 44 6 .66 .90 - 3 5  

Western 190 1 9s 46w 41 1 58 31 1 68 14 10 76 97 3 0 -23 1.0 -07  

smples  191B 18 10s 45w 49  10 41- 25 10 65 37 23 40 71 29 0 .49 . O  .16 

192A - 4 7  - 6 1  .32 29 7 = 4 0 * 3 4  E x 8  - - -  35 10s SOW 54 2 9 - - 
Average 51 6 4 3  30 6  64 34 2 2  83 14 3 -.40 .87 - 1 8  

(Molenaar, Egbert , and Krystinik,  1981, Table 4 .  ) 



EXPLANATION FOR TABLE 2 

c/Q -- Ratio of po lyc fy"s t a l l i ne  q u a r t z o s e  f r a g m e n t s  (mostly c h e r t )  t o  total 
quartzose fragments. 

F --Total feldspar. 

L -- U n s t a b l e  l i t h i c  f ragments ,  includes  a r g i l l a c e o u s - c a r b o n a c e o u s ,  silt- 
stone, metamorphic, and v o l c a n i c  fragments. 

-- Unstable sedimentary r o c k  f ragments .  
Ls 

Lt: -- Total l i t h i c  f ragments ,  includes unstable lithic f r a p e n t s  and p l y -  
~ r y s t a l l i n e  quartz, q u a r t z i t e ,  a n d  chert. 

Lv - - .Volcanic  and metavo lcan ic  rock  f ragments .  

P -- Plagioclase .  

P/F -- R a t i o  of plagioclase t o  t o t a l  f e l d s p a r .  

& -- M o n o c r y s t a l l i n e  quartz. 

QP 
-- ~ o l y c r y s t a l l i n e  quartz, q u a r t z i t e ,  and  c h e r t .  

Qt -- ~ o n o c r y s t a l l i n e  and  polycrystalline q u a r t z ,  c h e r t ,  and q u a r t z i t e .  

V/L -- Ratio of volcanic t o  t o t a l  unstable lithic fragments. 

(Molenaar, Egbert ,  Krystinik, 1981, Explanation , for  Table 4 .) 


