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INTRODUCTION 

This  r e p o r t  covers  thegeology of t h e  Bonnet Plume Basin a s  

determined by r eg iona l  f i e l d  mapping, a i r-photo i n t e r p r e t a t i o n  and 

the s u r f a c e  diamond d r i l l i n g  dur ing  t h e  1978 f i e l d  season. 

This  was t h e  f i r s t  season t h a t  Pan Ocean O i l  L td .  conducted 

work on t h e  21 Coal Explora t ion  Licences acqui red  i n  November, 1977. 



LOCATION. PHYSIOGRAPHY AND ACCESS 

The Bonnet Plume Coa l f i e ld  i s  l o c a t e d ' i n  t h e  n o r t h e a s t e r n  

po r t ion  of t h e  Yukon T e r r i t o r y .  ( P l a t e  1, end pocket) The c o a l f i e l d  

is contained e n t i r e l y  w i th in  t h e  Wind River map a r e a  (NTS-106E). 

The bas in  i s  bounded on t h e  n o r t h  by t h e  Richardson Moun- 

t a i n s ,  on t h e  e a s t  by t h e  Knorr Ranges, on t h e  sou th  by t h e  Wernecke 

Mountains and on t h e  west by a r a t h e r  i l l - d e f i n e d  low, h i l l y  r eg ion  

about  5 mi l e s  west of t h e  Wind River.  

Pan Ocean O i l  Ltd.  c o n t r o l s  24 e x p l o r a t i o n  l i c e n c e s  i n  

t h e  Bonnet Plume b a s i n  of t h e  Yukon ~ e r r i t o k ~ ,  ( P l a t e  2,  end pocket ) .  

These licences,covering957,024 a c r e s ,  a r e  unde r l a in  by sedimentary 

rocks  of T e r t i a r y  age  conta in ing  l i g n i t i c  c o a l s  i n  t h e  n o r t h  and 

Cretaceous age sedimentary rocks  con ta in ing  bituminous c o a l  seams 

i n  t h e  south .  

The b a s i n  forms a  depress ion  which is  r e l a t i v e l y  f e a t u r e -  

less having e l e v a t i o n s  between 300 and 500 meters  above sea  l e v e l .  

Much of t h e  a r e a  i s  covered by muskeg and swamp wi th  a  l e s s e r  p a r t  

of t h e  b a s i n  covered by scrubby t r e e  growth of spruce,  l a r c h  and 

b i r c h ,  i n t e r s p e r s e d  wi th  wil low and b e r r y  pa tches .  

Both t h e  Wind and Bonnet Plume Rivers  flow, from sou th  

t o  n o r t h  through t h e  b a s i n ,  i n t o  t h e  Pee l  River ,  which f lows from 

e a s t  t o  west a long  the  no r the rn  margin of t h e  bas in .  

A win te r  road from Keno H i l l * r u n s  165 Km (100 mi les )  on to  

t h e  proper ty .  Severa l  l a k e s  throughout t h e  bas in  a r e  of s u f f i c i e n t  

s ize  and depth t o  a l low f l o a t  p l ane  acces s .  The Dempster Highway 

l ies  130 km (80 mi les )  t o  t h e  west of t h e  proper ty .  



The e a r l i e s t  geo log ica l  account of t h e  Bonnet Plume Basin 

was w r i t t e n  by Camsell (1906) about  h i s  journey through t h e  

Wernecke Mountains, down the  Wind River  t o  t h e  Pee l  River and then 

onto F o r t  McPherson i n  t h e  Northwest T e r r i t o r i e s .  He ass igned  t h e  

sediments encountered w i t h i n  t h e  Bonnet Plume Basin a long  t h e  Wind 

and Pee l  Rivers  t o  t h e  T e r t i a r y  per iod  and r epor t ed  s e v e r a l  l i g n i t e  

occurrences a long  t h e  Pee l  River .  

Mountjoy (1967) examined the  s t r a t i g r a p h y  along t h e  lower 

p o r t i o n  of t h e  Wind River and on t h e  Pee l  River .  Nor r i s  e t  a 1  

(1963) produced a geo log ica l  map of NTS 106-E which included t h e  

e n t i r e  a r e a  of t h e  Bonnet Plume Basin. They d iv ided  t h e  Bonnet 

Plume Formation i n t o  a n  Upper o r  T e r t i a r y  age  p o r t i o n  and a Lower 

o r  Cretaceous age  po r t ion .  

Rouse and S r ivas t ava  (1972) conducted a pa lyno log ica l  

ana lyses  of t h e  Bonnet Plume Formation which confirmed Nor r i s  e t  a 1  

(1963) subdiv is ions .  

Nor r i s  and Hopkins (1977) publ ished a comprehensive s tudy  

of t h e  Bonnet Plume Basin. Cyprus Anv%l acqui red  two Coal 

Explora t ion  Licences covering t h e  l i g n i t e  occurrences  a long  t h e  

Pee l  River  i n  t h e  Upper Bonnet Plume Formation. 

Aran O i l  and Gas Ltd .  acqui red  t h r e e  Coal Explora t ion  

Licences i n  t h e  northwestern c e n t r a l  p o r t i o n  of t h e  Basin (CEL Nos. 

72, 73 and 93) .  These have s i n c e  b e e n - t r a n s f e r r e d  t o  Pan Ocean 

O i l  Ltd.  

HISTORY 



Pan Ocean O i l  Ltd.  acqui red  21 Coal Explora t ion  Licences 

covering t h e  remainder of t h e  Basin a f t e r  t h e  d iscovery  of c o a l  

seams wi th in  t h e  Lower Bonnet Plume Formation a long  t h e  Wind River 

and I l l t y d  Creek and i t s  t r i b u t a r i e s ,  dur ing  t h e  1977 f i e l d  season. 

Regional geo log ica l  mapping t o  v e r i f y  air-photo a n a l y s i s ,  measure- 

ment of  s t r a t i g r a p h i c  s e c t i o n s ,  r e g i o n a l  checks f o r  c o a l  occurrences  

and t h e  d r i l l i n g  of s u r f a c e  boreholes  t o  sample two major c o a l  seams. 

was conducted dur ing  t h e  1978 f i e l d  season. 



GEOLOGY 

In t roduc t ion  

Most of  the  s u r f a c e  a r e a  w i t h i n  t h e  Bonnet Plume 

Basin i s  masked by a cover of Recent age  a l l u v i a l  o r  

l a c u s t r i n e  d e p o s i t s  which a r e  remanents of  t h e  g l a c i a l  

per iod.  La te  Cretaceous o r  T e r t i a r y  age  mudstones, sand- 

s t o n e s  and s h a l e s  i n  which l i g n i t e  beds occur  a r e  found 

i n  ' the no r the rn  p o r t i o n  of t h e  Basin ( P l a t e  3,  end pocket ) .  

Cretaceous age sedimentary d e p o s i t s  c o n s i s t i n g  of conglo- 

merate ,  sandstone and s h a l e  i n  which bituminous c o a l  seams 

occur  a r e  found i n  t h e  southern  p o r t i o n  of t h e  Basin, 

( P l a t e  4 ,  end pocket ) .  Local  pre-Cretaceous age  rocks  which 

form f e n s t e r s  w i t h i n  t h e  Basin have been produced by 

f a u l t i n g .  The Basin i s  bounded on a l l  s i d e s  by pre-Cre- 

taceous  age  rocks.  

L i t t l e  i s  known a s  y e t  of  t h e  d e t a i l e d  s t r a t i -  

graphy of  t he  Cretaceous and T e r t i a r y  age  sedimentary 

rocks  found w i t h i n  t h e  Bonnet Plume Basin.  Future  s t r a t i -  

g raphic  mapping and s u r f a c e  diamond d r i l l i n g  accompanied 

by pa lyno log ica l  a n a l y s i s  w i l l  hope fu l ly  provide  a complete 

p i c t u r e  of t h e  s t r a t r i g r a p h i c  sequence. To d a t e ,  t h e  

s c a t t e r e d  s t r a t i g r a p h i c  s e c t i o n s  t h a t  have been measured 

over  such a v a s t  a r e a  a r e  d i f f i c u l t  t o  c o r r e l a t e  a s  a 

whole. However, w i t h i n  t h e  a r e a  s t u d i e d  i n  d e t a i l  and 

p a r i t a l l y  d r i l l e d  dur ing  t h e  1978 f i e l d  season,  c o r r e l a t i o n  

does appear  t o  b e  poss ib l e ,  a t  l e a s t  w i t h i n  t h e  s e c t i o n  of 

t h e  sequence explored by d r i l l i n g .  

During t h e  1978 f i e l d  season, geo log ica l  i n v e s t i -  

g a t i o n s  were p r i m a r i l y  confined t o  t h e  southern  h a l f  of 

t h e  Basin. It is  w i t h i n  t h i s  a r e a  t h a t  Cretaceous age  



sedimentary rocks  occur  which were named by Nor r i s  (1976),  

t h e  Lower Bonnet Plume Formation. Pre l iminary  pa lynologica l  

a n a l y s i s  i n d i c a t e s ,  Rouse and S r i v a s t a ~ a ( l 9 7 2 ) ,  t h a t  t h e  

Lower Bonnet Plume Formation i s  lower t o  mid-Cretaceous i n  

age. A s  exp lo ra t ion  progresses  w i t h i n  t h e  Basin, more 

d e t a i l e d  pa lynologica l  i n v e s t i g a t i o n s  a r e  being conducted 

i n  o r d e r  t o  a r r i v e  a t  a more d e t a i l e d  model of t h e  age  and 

c o r r e l a t i o n  of t h e  sedimentary rocks  found w i t h i n  t h e  Basin. 

Upper Bonnet Plume Formation 

This  u n i t  c o n s i s t i n g  of unconsol idated sands tones ,  

mudstones and conglomerates of Cretaceous,  Maas t r i ch t i an  

t o  Paleocene age  (Rouse and S r i v a s t a v a ,  1972) con ta in ing  

l i g n i t e  beds was n o t  s tud ied  i n  d e t a i l  dur ing  t h e  1978 

f i e l d  season. 

Based on t h e  l i m i t e d  obse rva t ions  made of t h i s  u n i t  

dur ing  t h e  1978 f i e l d  season, i t  i s  sepa ra t ed  from t h e  

Lower Bonnet Plume Formation by a s t r u c t u r a l  unconformity 

and i n  p l a c e s  i s  depos i ted  d i r e c t l y  on pre-Cretaceous age  

rocks.  . 

Lower Bonnet Plume Format i on  

The Lower Bonnet Plume Formation is  composed of 

conglomerate,  sandstone,  mudstone, s h a l e  and c o a l  seams. 

The  orm mat ion i s  middle o r  l a t e  Albian i n  a g e  (Rouse and 

S r i v a s t a v a ,  1972). The Formation r e s t s  uncomformably on 

Permian o r  o l d e r  age  rocks  w i t h i n  t h e  Basin. 

I n  t h e  southernmost p o r t i o n s  of t h e  Bonnet Plume 

Basin, conglomerates a r e  t h e  most conspicuous u n i t s .  They 



a r e  f a i r l y  we l l  s o r t e d ,  ve ry  poor ly  cemented and we l l  com- 

' pacted. Most s u r f a c e  samples can be  crumbled by hand, and 

bedrock s u r f a c e  weathering i s  such t h a t  i n  d r i l l  h o l e s  i t  

i s  hard t o  t e l l  where overburden ends and weathered con- 

glomerate  begins.  

Although poorly cemented, t h e  conglomerates form 

prominent r i d g e s  and c l i f f s .  They a r e  exposed i n  w e l l  

def ined outcrops  . 

The pebbles ,  cobbles  and boulders  w i th in  t h e  t y p i c a l  

conglomerate c o n s i s t  of l i g h t  grey  q u a r t z i t e ,  b lack  c h e r t ,  

wh i t e  q u a r t z  wi th  minor c l a s t s  of grey  c h e r t  and a d i s -  

t i n c t i v e  green  c h e r t .  The mat r ix ,  n o t  always p re sen t ,  i s  

composed of q u a r t z ,  c h e r t  and s e r i c i t e  g r a i n s .  Trough 

mega cross-bedding is  common w i t h i n  t h i s  rock type. 

The conglomerate beds range  i n  t h i ckness  from l e s s  

than  one meter t o  g r e a t e r  than  100 meters .  Ind iv idua l  

beds a r e  t r a c e a b l e  over l a r g e  d i s t a n c e s ,  a t  l e a s t  70 square  

k i lometers  w i t h i n  Blocks A and B. 

A conglomerate,  poor ly  s o r t e d ,  having a r edd i sh  

muddy-sand mat r ix  and l a r g e  w e l l  rounded boulders  c o n s i s t i n g  

of q u a r t z i t e ,  v a r i o u s  qua r t z ,  igneous rocks  and minor 

amounts of  smal le r  pebbles  of c h e r t  and l imes tone  was found 

a t  c o a l  s i te  C-7 ( P l a t e  4 )  immediately ove r ly ing  rocks  of 

pre-Cretaceous age. This  conglomerate i s  i n  t u r n  o v e r l a i n  

by t y p i c a l  rocks  of t h e  Lower-Bonnet Plume Formation. 

Sandstones form t h e  second most conspicuous s u r f a c e  

outcropping,  p a r t i c u l a r l y  i n  t h e  south  c e n t r a l  p o r t i o n s  of 

t h e  Bonnet Plume Basin. They a r e  u s u a l l y ,  g rey  t o  buff 

coloured,  f i n e  t o  medium-grained q u a r t z  and b lack  c h e r t  



sandstone having a s e r i c i t i c  matr ix ,forming a poor cementing 

agent .  The sandstone is a t y p i c a l  " s a l t  and pepper" rock 

type. 

I n t e r  - r e l a t ed  zones of s i l t  s tone ,  mudstone, s h a l e  and 

c o a l  form r e c e s s i v e  outcrop  zones having l i t t l e  o r  no su r -  

f a c e  rock  outcrop  except  i n  i n c i s e d  s t ream channels .  These 

rocks  were b e s t  noted from s u r f a c e  borehole  c o r e s .  The 

s i l t s t o n e  i s  grey  t o  dark  g rey  having minor t h i n ,  pebble 

conglomerates and g r i t s  and f r e q u e n t l y  grades  d i r e c t l y  

i n t o  a grey  mudstone. 

Carbonaceous s h a l e  o r  mudstone occur  a s  l e n s e s  

w i t h i n  t h e  c o a l  seams and a t  t h e  f l o o r  of t h e  c o a l  seams. 

These grade  i n t o  a b lack  s i l t y  mudstone. These weather 

r a p i d l y  when brought t o  t h e  s u r f a c e ,  

I n s u f f i c i e n t  d a t a  e x i s t s  t o  d a t e  t o  a l l ow a complete 

l i t h o s t r a t i g r a p h i c  s e c t i o n  t o  be  cons t ruc t ed  f o r  t h e  Lower 

Bonnet Plume Formation. P l a t e  5 i l l u s t r a t e s  t h e  l i m i t e d  

s t r a t i g r a p h i c  s e c t i o n  known from s u r f a c e  mapping i n  c o a l  

r e s e r v e  Blocks A and B ( coa l  a r e a s  1, 3 and 5) ( P l a t e  4 ) .  

Cor re l a t ion  of t h e  remaining c o a l  a r e a s  throughout t h e  

southern  p o r t i o n  of t h e  bas in  i s  n o t  a s  y e t  poss ib l e .  A 

more complete p i c t u r e  of t h e  r e g i o n a l  l i t h o s t r a t i g r a p h y  i s  

t o  be obta ined  dur ing  t h e  1979 f i e l d  season. 



Coal Areas of t h e  Lower Bonnet Plume Formation 

Located During t h e  1977 F i e l d  Season 

(c-1) Wernecke (Reserve Block A) This  a r e a  i s  cha rac t e r i zed  by 

an  outcropping of conglomerates,  sandstones and r e c e s s i v e  

zones r ep re sen t ing  s i l t s t o n e s ,  mudstones and c o a l  hor izons .  

Coal seams outcrop  under a t h i c k  conglomerate i n  t h e  c r eek  

ad jacen t  t o  s u r f a c e  borehole s i t e  BP 78-1. Borehole 

BP 78-1 ( P l a t e  6) w a s  c o l l a r e d  i n  conglomerate and sampled 

two coa l  seams below t h e  conglomerate. The conglomerate 

i s  measured t o  be 120 meters  t h i c k  and may be t r aced  over 

a n  ou tc rop  d i s t a n c e  of 7000 meters .  The d i p  of ou tcrops  

i n  c o a l  a r e a  C-1 i s  25-30 degrees  t o  t h e  south-southwest.  

Coal f l o a t  has  been found i n  f r o s t  b o i l s  i n  s e v e r a l  of t h e  

r e c e s s i v e  zones throughout c o a l  a r e a  C-1. The th i ckness  

and q u a l i t y  of t h e s e  occurrences must be confirmed by sur -  

f a c e  d r i l l i n g  be fo re  t h e i r  s i g n i f i c a n c e  can be judged. .. 

(c-2) Spaceship Creek Outcropping i n  t h i s  c r eek  i n d i c a t e s  a con- 

glomerate  o v e r l a i n  by a c o a l  seam dipping  t o  t h e  south  a t  

35 degrees.  The c o a l  i s  a t  l e a s t  3 meters  t h i ck .  I t s  base  

and t o p  a r e  not  exposed.. Coal f l o a t  occu r s  i n  a cut-bank 

50 meters  n o r t h  of t h e  seam descr ibed  above sugges t ing  a 

second s t r a t i g r a p h i c a l l y  h ighe r  seam. No e s t ima te  of th ick-  

nes s  i s  p o s s i b l e  s i n c e  no complete exposure was achieved 

o r  found. 

(c-3) I l l t y d  Creek Southwest This  a r e a  encompasses a s y n c l i n e  

and a n  a n t i c l i n e  l y i n g  immediately t o  t h e  no r th .  The 

exposed rock outcroppings a r e  p r i m a r i l y  sandstones and 

conglomerate. These u n i t s  a r e  presumed t o  l i e  below 



t h e  120 metre  t h i c k  conglomerate found i n  c o a l  a r e a s  C-1 

and C-5. F loa t  i n  f r o s t  b o i l s  i n d i c a t e  t h a t  t h e r e  may be 

f o u r  c o a l  seams of unknown t h i c k n e s s  occu r r ing  w i t h i n  t h e  

r e c e s s i v e  u n i t s  between t h e  conglomerate beds.  

(c-4) I l l y t d  Creek Northwest The a r e a  i s  formed by a sha l low 

d ipping  s y n c l i n e  having an  east-west  a x i s  plunging g e n t l y  

t o  t h e  e a s t .  

Two c o a l  seams, one 3 metres  t h i c k  and t h e  o t h e r  1 metre  

t h i c k  were loca t ed  i n  outcrop  a long  t h e  banks of I l l t y d  

Creek i n  t h i s  c o a l  a r ea .  Coal a l s o  occu r s  i n  f r o s t  b o i l s  

s c a t t e r e d  throughout t h e  a r e a .  

(c-5) I l l t y d  Creek Eas t  (Reserve Block B) This  a r e a  on  t h e  e a s t  

s i d e  of I l l t y d  Creek ex tends  a long  t h a t  c reek  from t h e  

s i te  of s u r f a c e  Borehole BP 78-2 ( P l a t e  7) t o  about  one 

k i lometer  n o r t h  of s u r f a c e  Borehole BP 78-3 ( P l a t e  8 ) ,  a 

d i s t a n c e  of about  4,000 metres .  The t h i c k  conglomerate 

occu r r ing  i n  c o a l  a r e a  C-1 immediately above t h e  out-  

cropping c o a l  seams n e a r  Borehole 78-1, forms t h e  s u r f a c e  

outcrop  along I l l t y d  Creek throughout t h e  above d i s t a n c e .  

The u n i t  forms a broad shal low s y n c l i n e  plunging g e n t l y  

. t o  t h e  e a s t .  Dips taken on t h i s  u n i t  i n d i c a t e s  10-15 

degrees  t o  t h e  e a s t .  

The s t r a t i g r a p h i c  sequence a s  i n v e s t i g a t e d  by s u r f a c e  bore- 

h o l e  d r i l l i n g  i n  c o a l  a r e a  C-5 i s  t h e  same a s  t h a t  found 

i n  c o a l  a r e a  C-1 ( P l a t e  5 ) .  I l l t y d  Creek forms t h e  wes tern  

boundary of c o a l  a r e a  C-5. The e a s t e r n  boundary i s  probably 

f a u l t e d  a t  a d i s t a n c e  of about  5,000 met res  from t h a t  Ci -,k 

t hus  g iv ing  the  a r e a  a s i z e  of about  20 square  k i lometers .  



The two c o a l  seams i n t e r s e c t e d  i n  Borehole BP 78-2 ou tc rop  

a t  t h e  base  of a c l i f f  on I l l t y d  Creek immediately below 

t h a t  borehole s i t e .  

(c-6) Koubasa Lake Bounded on a l l  s i d e s  by f a u l t i n g ,  t h i s  a r e a  

c o n s i s t s  of a s t e e p l y  dipping (70-90 degrees)  sediments 

of  t h e  Lower Bonnet Plume Formation and i s  cha rac t e r i zed  

by a s e r i e s  of u p r i g h t  r i b s  formed by beds of conglomerate 

w i th  deeply c u t  depress ions  which r e p r e s e n t  l e s s  competent 

l a y e r s  . 

No d e f i n i t i v e l y  measurable c o a l  occurrences  have been 

loca t ed  w i t h i n  t h i s  a r e a ,  however, c o a l  f l o a t  was noted 

i n  some s c a t t e r e d  f r o s t  b o i l s .  

(c-7) G a r l i c  Ring Lakes A low f l a t  h i l l  formed by pre-Bonnet 

Plume Formation rocks  i s  marked upon t h e  n o r t h e a s t  s i d e  

by a n  unconformable con tac t  of Bonnet Plume Formation. 

Immediately above t h e  unconformable c o n t a c t  i s  a conglo- 

merate  u n i t  having a l i t h o l o g y  d i s t i n c t  from t h e  conglome- 

r a t e s  forming t h e  Lower Bonnet Plume Formation noted e l s e -  

where i n  t h e  bas in .  This  u n i t  i n  t h i s  l o c a l e  appears  t o  

be  200 meters  t h i ck .  Near i t s  base ,  t h e  c l a s t s  a r e  pebbles ,  

cobbles  and boulders  1-20 cm long, mainly g reen i sh  a l t e r e d  

s i l t s t o n e s  and q u a r t z i t e ,  surrounded by a ma t r ix  of crumbly, 

reddish-brown weathering s i l t y  mudstone. Most c l a s t s  a r e  

e longa te  o r  t u b l a r  and very  w e l l  rounded. So r t ing  i s  poor. 

Higher i n  t h i s  u n i t  t h e  c l a s t s  become smal le r ,  g e n e r a l l y  

l e s s  than  1 0  cm, and a r e  dominantly q u a r t z i t e  and q u a r t z i t i c  

s i l t s t o n e .  The ma t r ix  remains muddy bub i s  b e t t e r  cemented 

and weathers  yellow. 



Above t h i s  b a s a l  u n i t  t h e  exposed rocks  a r e  t y p i c a l  of t h e  

Lower Bonnet Plume Formation having a n  es t imated  th i ckness  

of 100 meters .  An outcrop  of c o a l  occu r s  a t  t h e  base  of a  

conglomerate bed. The b a s a l  con tac t  was n o t  exposed. I t  

would appear t o  be  a t  l e a s t  3 meters  t h i ck .  Coal f l o a t  i n  

a g u l l y  suggested a  lower seam, b u t  no exposure could be 

found. On t h e  p l a i n  below t h e  h i l l ,  no outcrops  of any 

type  could be  found t o  i n d i c a t e  whether o r  no t  a d d i t i o n a l  

c o a l  might b e  found. 

(c-8) Wind River  This  a r e a  i s  des igna ted  b a s a l  on s e v e r a l  out-  

croppings of Lower Bonnet Plume Formation sedimentary rocks  

con ta in ing  s e v e r a l  c o a l  hor izons  l o c a t e d  on t h e  west  s i d e  

of t h e  Bonnet Plume River  j u s t  upstream from i ts  confluence 

wi th  I l l t y d  Creek. These rocks  appear  t o  form a d i p  s l o p e  

having d i p s  of 5-15 degrees  t o  t h e  e a s t .  To t h e  n o r t h  of t h i s  

s t r u c t u r e ,  s e v e r a l  o t h e r  p o t e n t i a l  s i t e s  e x i s t ,  b u t  have 

n o t  been mapped. 

A s e r i e s  of c o a l  ou tc rops  occur  below a sandstone cap,  

i n d i c a t e  a  t h i c k  seam l o c a l l y  d ipping  4 degrees  t o  t h e  e a s t .  

The bottom of t h e  seam i s  no t  exposed. A t  i t  southern  

occurrence,  t h e  seam has a  measurable exposed p o r t i o n  about  

3 meters  t h i ck .  A second seam 2 t o  3 meters  t h i c k  i s  

exposed i n  t h e  Wind River approximately 400 meters  n o r t h  of 

t h e  occurrence descr ibed  above. It appears  t o  be s t r a t i -  

g r a p h i c a l l y  h igher  t han  t h e 3  , meter t h i c k  seam. 

To t h e  south  of t h e s e  occurrences  and a long  the  bank of t h e  

Wind River ,  s e v e r a l  o t h e r  c o a l  seams outcrop.  They range 

i n  t h i ckness  up t o  4 meters .  



(c-9) Wind River - Southeas t  A l a r g e  a r e a  of Lower Bonnet Plume 

Formation outcroppings  d ipping  t o  t h e  n o r t h  a t  5 t o  1 5  deg- 

r e e s .  The a r e a  i s  bounded on t h e  n o r t h  by a f a u l t  and on 

t h e  sou th  by a probable t h r u s t  f a u l t  b r ing ing  pre-Lower 

Bonnet Plume Formation rocks  t o  t h e  su r f ace .  

No s i g n i f i c a n t  c o a l  ou tc rpps  have been found i n  t h i s  b lock ,  

but one s u r f a c e  occurrence of burn t  c o a l  has  been l o c a t e d .  

(C-10) Wind River  - Northeast  An even l a r g e r  a r e a  of Lower Bonnet 

Plume Formation, having some outcrop  exposure on I l l t y d  

Creek t o  t h e  e a s t ,  a l o n g a m i n o r  unnamed c reek  on t h e  sou th  

and t h e  Wind River t o  t h e  west .  

No seams have been l o c a t e d .  P o s s i b l e  c o a l  f l o a t  h a s  been 

seen  i n  f r o s t  b o i l s ,  however most of t h e  a r e a  is  w e l l -  

covered, t h u s  masking any outcrops .  

(C-11) Upper Wind River  Located on t h e  west bank of t h e  Wind River  

i s  a northwest-southwest t r end ing  s y n c l i n e  having a n  apparent  

l e n g t h  of  2-5 k i lome te r s  and a width of 1 .5 k i lome te r s .  The 

f e w  ou tc rops  exposed a r e  t y p i c a l  Lower Bonnet Plume Formation. 

A p o s s i b l e  c o a l  seam was noted from t h e  a i r ,  b u t  was n o t  

i n v e s t i g a t e d  on t h e  ground. 

(C-12) Lower I l l t y d  Creek Lower Bonnet Plume Formation rocks  were 

noted h e r e  dur ing  a boa t  t r a v e r s e  of I l l t y d  Creek i n  1977. 

These c o a l  seams occurred  a long  t h e  west s i d e  of t h e  c reek .  



STRUCTURAL GEOLOGY 

The dominant s t r u c t u r a l  f e a t u r e s  of t h e  Bonnet Plume 

Basin appear  t o  be t h r u s t  f a u l t i n g  of pre-Bonnet Plume Formation 

rocks  forming the  south  and wes tern  margins of t h e  Basin and a set 

of  t e a r  f a u l t s  having a northwest-southeast  t r end  which o f f s e t  t h e  

o l d e r  t h r u s t  f a u l t s .  Minor c r o s s  f a u l t s  running east-west appear  

t o  be  adjustment phases of t h e  t e a r  f a u l t i n g .  

Most of  t hese  f a u l t s  and/or  l ineaments  a r e  apparent  on 

air-photos,  b u t  t h e  ground cover w i t h i n  t h e  Basin proper prec ludes  

obse rva t ions  i n  t h e  f i e l d .  I n d i v i d u a l  f a u l t - l i n e s  and b locks  w i l l  

have t o  be  determined by s u r f a c e  diamond d r i l l i n g .  

Folding w i t h i n  t h e  d e p o s i t s  o f  t h e  Lower Bonnet Plume 

Formation does n o t  appear  t o  b e  sharp  except  ad j acen t  t o  t h e  major 

f a u l t s .  Outcrops w i t h i n  t h e  Basin proper  a r e  r a r e  and most of t h e  

f o l d s  o r  sedimentary rock con tac t  s t r u c t u r e s  a r e  a l l uded  t o  from 

air-photo l ineaments .  Again, s u r f a c e  diamond d r i l l i n g  w i l l  b e  

necessary  t o  f i n a l l y  determine t h e  s t r u c t u r e s .  
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