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T LIS? OF YIYUSTRATIONS - ;
: _ Index Map. Scsle 1™ to 100 mi.

PLATE 1 Detailed Oeologic Map - Upper Fenna
River Area, Scale 1" . 2_300 feét.

‘PLATE 11 =~ Detail M¥ep of Cretacecus Quterop
4 - Scale 1" to 2200 feet.

PLATE I1II

| "FLATEY  Ceologle Cross sections - Upp
River Arsa. Scales as shown.
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Party "L" landed om Moc
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sompleted field work on July 29ih, and returned to Worran Wells on the

evening of July 30th,  Several days’ time were lost because of reain. and

-*.mﬁ‘

e firast three miles of travel downstreas from the stertinr point

A4 A

quired four days beoause of shallow water and rapids.

in the middle of July, the personmel of the party was chenged

"'éw'ﬁtl .‘!‘a% v

Kr. Moon was called out on July 15th, and Mr. Worthington arrived to
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z ; e groator part of the time im the field was spont in the

5e Upper L o .liw ares, \Ih-ro outorops are noc'f: numerous. The results . _‘?"
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Vismal observation from the air,
Study, mided greatly in

2 The geologie maps, Plate I and
’Mu by center- to-center

photo interpretatior

II, were assenhlsd from the asria)

Plotting, without Gorrection £or varallact!
distortion except by free-hand sketching "here relief
tortion ia notiocsable, and dets: does not

the next.
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Fossil identifications were made by Mr. Stelck. The maps :

were prepared with the help of Mr. Prame and Mr. Gibson.
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on the
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»
and northeast 1! 1twmrd facing oo
enoe, From the top of Paige Mountain ar Brokenof Moun:
outline of the basin is readily observable
In form, the basin is asymmetric, with the longer slope or
northeast end the shorter slope on the southweet, The Hamns River * or-
668 the axis or trough of the basin, and is bordered on both sides by
broad strips of fastureless rmakeg.
o
fanna River in this area is a narrow, winding stream with s ter.
e 4 - nating shallows and deeper stretches. It is mvigable by cance only with

.*}. 7 3
‘,& “diﬁ'ieultl,"for considerably more time must be speat in dragging the cance

.}ﬂu-ough shallows than in floating, Greenhorn Creek, f‘éd by Moon Lake, is

%ﬁn prinoipal tributary., It is even more iffioult for canoces, and =

1 Pt Nourtatn te & targs, mrrow, seymatrie ridge sbout 1600

2

ve the lackensi Valley, and about 1200 fest above Hunna River.
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A contorted q:-nm-m is common. Punmeleshaped
*ink-holes, renging in dismster from ter foot o e

-~ dfstinet bed ing.

...-ru—a-u

of -Mh; and to surfioial

Cpand striks m;
are diffieult o obtalir Nelither +

e Upper nor the lower coptact is esl?

feet, are characteristie Owing both to leci

eformation by selution and collspse, satic’sctory

"Xpesed, and the o “Grops are geanerally Siscontinuous. Seo place suftable
for studying a detailed section waz found,

The %icknese of the mhu*in'dhbﬂkm‘ 5);‘ £

T00 feet At the eastern end of Palige m and MWL’QH

mr«c.ttmmmcm“ De

At the hhcr phu
eXposures are mthf‘.cwry, and it u Possidle aleo thet

o Il stortl 1
i o4 of thickness by dlhr-t:luq have oocurred, - » :

ﬁuﬂ.lnbh., the outcrth* efcp—bod.h d.m%
ized meinly by

the presence snd form ' the dlbhol.u vrtd‘. h*,- :

ocowr also in otl-a.‘!hmtrﬁ*' W this QQ is well h& 3

3 ; Fiz | -
e IR mﬁmmam bu h not necessarily

The cypsum beds are ass

ipul’ % Silurien age on
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top of the

section, ho

Above the

though s
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- ther re two lon O ¥
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roug Limmt

Beds correiated with the Desar

lirmastone

at the west end of Paige Yountain

ol the east slopes of Thoms Moumtain, mo recognisable Bear Sgck be

- * b 2 - - I A e ' ™ o —— e o e - = v - -
G Wae t ’ LG8 ) TOKEDND!L 1 ’ - s r

exposed, and the Beavertail . Ramparts Beds appear to rest d. rectly om

thm.-.

and thin.

It L8 possible, however, that Boar Rock is presemt, lut weak

The Beur k. ., formation attains & maximum thickness of some
section is showm

|
|
t the east end of Paige Nount &nd 1

iy Bae
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hrecciated structure i

The rusty color is distinctive whers -:u-n-t. not hdag Pe

e - =
lying Beavertail - Ramperts. S ’; %

any distinctiveness of spprarance, and it by m-en of ih Mﬂ ﬂ

b - ARl o Sy s.iu-
ing forms, ¥ . % 3?

0-1“ to the u-.mglyabml Nﬂhﬂ" nd
cribed ahove, the pﬂlh&l* des of dlpueltiq of “l by Mﬂ‘-ﬂ b

l",{_'_ s AN

considored carefully, but mo indiomtions of M“s - u.%
fact the effects of thrust faulting would be %o rdx. tb M
ness,’'end 1t ig thrust faylting which is believed to be m-q

Mountain structure. (Plate V, Section A-d') h-l

B

O

xen
could increase the apparsnt thiskness of the formmtion
lowsangle dip wiich is considered improbable in this

the beds involved is not sufficiently distinctive to p

ar for or against duplicetion. The improbability of duﬂli,

ws r, is inferred from stiuctural relations,
he reasons for the srest varistion in thiackness of the Bear

e wholly ascertained from any one 1imd ted area, It 4s %

¥

ower ¢ the forrmtion was deposited on & suprface ’
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considerable rellef, possibly concurrently with deforrmtion. The

,.szedem ph.r.uca.....dt.h-nh-ql.uu‘-—

B

by non-deposition The fact that maximum thickness {: found where

gypsum is absent below, snd that adnimm thi ckness oocurs where & OCR-

sidersble thickness of underlying gypsum is presecnt, suggest the possibd

{1ities of deposition in valleys or lowlands eroded through the gypsum

;-

The relations of the Bear Rock to underlying forma tions, however,K BAYy

well be governed in psrt by angular unconformi ty also,
Some workers mve considered the gypsum beds to be & part
, ___of the Bear Rock. I am pot femiliar wigh the reasons for resching this
% g : ' conclusion, and canmot refute it from specific evidence from the area
= - shich I mapped. Until convincing argusents for said interpretation are

forthcomirg, however, 1 believe that the reletions which I observed are

I iy Ppv: — P il A -
S more satisfactorily explained by an erosionsl (and probably angular)

unconformity between two seperate groups of beds

No fossils were "oud in any part of the Bear Rock rnrmﬂon.

myca_gpl”o Devenisn enly by reason of it W

Correlations with Besar Reck

sy

conformable relstions with knowm Silurien.
§ " heda of other licelities ars Based én lithologic similerity and strati.

~ graphie position. =l
S “"__é_ d

A petroliferous odor was noted at some plsce on nearly every

of the m;-u-;,‘w. The cavernous btasal momber, where
& J_- J €3 S
would make an effective reservoir rock if porosity persists with
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:r studied weore —ask by weathere &t
be obsarved or dip and strike measured. RNo Bitums ater Y
found ia &) foroation t tho possih ty
s axcluded ear the bean CaloRracys 2 ent A1 SR ST
% 1 ) i i t 3
local lye the W!hickpess ol the fvroation is e n Léd rougl

] 2

M40 foet, bSut may range considerably from this gure No fossils were

*
™

: found, The largest exposures are salong Jreenhorn Cree

‘ his fformation wmuld ba of »

g&
3
by
"
o
°
:

e production exoept as & Gap rock.

Keo Scarp Limes tom

A persistent limestone member forms s low but prominent

bluff l.round the north gide of the Up-por Harma River Basin, end is

exposed also along Oreenhorn Creel:, Rusty Creek, and Chasm Creek, and

_ﬁlr tlhd MM &mﬂh. l@ﬂwlogy varies
'bl& hul'n l:\ “ phm and -




formation was based partly on its relation to the Ssscelated shales,

partly on its corslline charaster, and partly on lithology.
The following fo#sils were found in the formetion at the ‘f

localities indicateds : ‘ : . ¢ -;""} '
BT3RO el e

Atrypa spinoss , 8.
EADSORRER. . o i e b

Loca litx ¥o. 6

Atrypa retioularia (1) i
“Mertinie (mmﬂlﬂ.) @" 28 ' 2
Stringocephalus burtini = - =

o)
i

Lg

Loge Lity No. 7

ks
Beliophyllum
Cla@spores roemary™ —“ ST R
Atrype spinosa
Cystiphyllum
Alveclites
Atrypa devoniana
Zaphrentis

4

The significance of the sbove fossils !l not entirely elnr.
e Dresen: o otringoeephalus burtind at looality Ne, 6 spparently
iation with the Beavertall.Ramparts, and it is possible
formation whi utorops at the locality.
ry are T adequats o elinminate thie
e unlii that of tvpical Beavertall.

" the Kee Searp. Untid

quesiion it more definitely known, & poste
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Beavertail.-Ramparts age is mccepted by the writer,

Epars i Correlation of the 1imestone describad atove with the

Kee, Scarp of ths type locality is provisional cnly, end is based on

stratigranhic position and general lithologic resemblances. It is

entirely possible that the two limestone hbodies are discontinucus,

F

el ther at the same horizon or at different horigzons wi thin the fort

Creek formation.

T™e Kee Scarp (?) limestone, like the other Devonian lime
stones, gives off a petrolifercus odor at some zone on nearly every out.
erop. The cornlline conglomerate beds are highly porous, and should
censtitute ideal reservolr roocks.

Upper Fort Creek

™o distinct typee of rocks ars msoped as Upper “ort Creek;
a lower hard, bleck bituminous shale, and an upper soft, blue.grey shale

with beds and Imun of sands‘tone.

The lower, bituminous shale and siltstone is black, but

- --m- ;rcy Ymal {norustations of sulphur are comion. At many

_;’hooa, the rock apparently has been burned by forest fires, and 'as

¥y .‘ olinkery appesrance, with a light grey to bright red cclor. This gone
M W at gany localities, -ﬂ even where OXposures are poor,
mmwm is persistent and #ptinotin.

S The upper, noRebi tuninous shale is sort and poorly exposed,

v e =

ﬂ' “oontact mw two dnl“ was nowhere found to be exposed,

gk _.- qn- and its uuu fine-grained sandstone beds mey be seen at
:_'u.. Jwor stcebifiss o7 Rusty Credk and Chusn Croek,
re tn- t- hma m mul

? e v nsvone and.

_3!":



QUA TERNARY

Glacial sands, olays, and ailts are poorly exposed at numerous

points along the middle and lower Hanne River, At most places, the

surface is sloughed over ! that the trus mature of the material oarmo!
be seen t mAany plaoces glacial deposits plv se to mudflows W h
1 ! Lroei ! el and P X t B "
04 o " L&) Ve e | )
o83
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Peak R e i
i X he 5d 1 8L ate
included with 8 rt and .
m_!" _}_.:'E_,“':"“ ~.._.‘:-_1:_“im.-,.s
his asymmetric i

, - norih-east by ledges and escarpme o: aver Aarmpmrts

% Scarp limestone. At the west i€ is cut -7 Iro J!
Struc ‘.’.T.U'G, and on the southwest i1 b*’nd“' AP -*h&"'}' ly into * BlEe Mounta’ i

e '.» ltr‘uc ture. On the soutix it morges into the Thomss and Richerd Mountain 4|

structures (not described in this report). ps range {rom to 14

“@round the edges, but decrease to a few degrees toward the center. The "

. | Monhnm Anticline represents a local reversal of the dips, and is




side of the mountuin, and the axis
a parfect examrle of a hdiu‘l ._'& for :

of structure - 1nbml itruom mad w‘z
by

The evidence for this is found in (1) & locally overturned dip in ﬁ.

however, these structural d‘fe:-tl are best exp

& J‘-'-l-

Kee Scarp limestone on the southeast side, (2) subparallelism of tll #

ny : . nd ylations to broader structural "'*
e e

d as an ssymmetfio ll'lw

on the north side, At tha




Mrthn-% end, the mountain ebuts abruptiy sgeinst & synclinal nose,
hir T and “appears tc hé TAUItSA mpninst the Inttor, although the exast.

relations are not clear The bounding fault cuts across anticline and

syncline alike, and has sliced off the morth limdb of the anticline 80

as to leave virtuslly no reversed dip in the Mt. Ronning limestones

To the southeast, the Paige M, ntain thrust passes inte the Thomas

Mountsin thrust, and thus represents a sclssors type of faulting with
the upthrown side en the south in the Paige Mountain sector, and on the
.north in the Thomm: Mountain section. The best exposure of the fault

3 {8 at the west end of Thomms Mountain, where steepiy dipping numm. " . =

.hql"ts is faulted against Mt, Romning. Near the end of the Mt,

SR
L

<o out crop bel” at the southeast end of Paige Mountain, the fault is ree: - .

poamt'd geologically by north-dipping gypsunm against wuth—dippin‘

't. Ronning, and topogrephically by a distinct linear d-prouiu. #

Middle Hanne Rivor S&nne
il Q- oouthlntqn end of this syncline abuts the h)‘p umm.,u :

&- ana ledges of BeAvertail-Ramoarts and Bear
Toek form “ronc continuous ridges., The north flank of the structure
u ot off by the Paige Mountain fault, and the south flank bends .m-,g
| m an antioline nnn.. nowever is cut off immedistely to the ..zu.
"i"" of -&- dithmta b u.ntda‘uill m- cum -u: i i
: n*. and is believed to be oomwu- with a.u " 2

b >

' { g

A

X

| t Op Middle Hanna River Basin. The
e o p boi, 3 howaver, uuuh

By
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gearly everywhere lerate)
Lo urce rooks ' ! Wt
< ks
J.U‘ < ¥ ‘ s 3
line beds of the Kee Scarp limestone, or by the Sear
: former, howevar, are comparative ly thin,  and e latter are
e tested for production.
s : The prospects for suitable strugturel traps, however,K are 1ess
favorable. The Greenhorn Anticline is the most obwvious possibility, 1iI
%«4-' ok :
| 5 production on Beavertdil-Ramparts or in still older rocks could be expected. 1

However, it is estimted that the depth to the Beavertail on the crest of

' 4

* the mu-o is mly a few hundred feet, and it ia possible that the

< s is underlain dtuctly by gypeum rather thean by Bear

: - Y
5 e s . ﬂﬂ“ B
2 " e i kt"' . -'! -

* It ?ﬂuo thet the lwmro is too shallow for the retention



h

hﬁ., bDat it 18 possible rat such ¢

.mifio information on possible

of the Bear Rock breccie agninst the lurie:

B v ’
L on of the relations between these forme &

s

Chapter VI

ﬁémou AND RECOMMEND; T7 O¥NE
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m‘:ial reservolr rocks ocour in the
ane possible Structural trep is belies
A a;imm
ﬂhined any oil. In the Middle ™mnna iver
w cover, but any favorshle
»furﬂur considers tion of
‘i%tm the Mackenzie Rive
-*-- bo wried on in the
;.‘-- e

-’p between Brokenoff Mountair

poeeding to the north






Flg, 1.

Fig, 2,

Contact of Mt. Ronning limestone and Bear Rock
formation on east side of Brokenoff Mt.
(See text of report.)

Steeply inclined beds of Bear Rock and Beaver-
tail-Ramparts formations on east side of
Brokenoff Mt. (See text of report.)
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Typical sink hole in tilted and contorted tbeds
of Silurisn gyrsum at east end of Paige Mt.

Fig, 4.

View eastward from east end of Paige Nin. , acioos
Twin lakes, showing beds dipping inward around
the rim of the Upper Hanna River basin, The Die-
covery Range, Morrow Mts,, and Cleaver Mt, stand
against the skyline, The dashed line is the
fault between Mt., Ronning limestone (dipping to
the right), and gypsum (dipping to the left.)
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Fi

View across west end of Paige Mtn., from
crest of Brokenoff Mtn. The Mackenzie

River is in the background.

View west along south scarp of Brokenoff
Mtn., showing precipitous nature of the
inferred fault-line scarp, and of the
massive rock streams at its foot,
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January 11,0044,

MEMORAND: My
ml ﬁ'. ro Ae u.o
iE: Foseil Idemtificetion,

m

m———— N
Attached 1s a temtative idemtification of fossils

Sollected by Dr. H. 7. U. Smith on Assigmment No. 25 -
h(hul-.)llnrcddm-‘..



IR LTV T,

R B Lol Snlth
Location Ioasil
Trom Crest Brokenoff Mtn, Favosites
. Zaphrentis
Hanna River Gastroplites 7
East end of section below Cystiphyllum
I Grokenof Mcuntain
- Favoaites
. Aguerviularia
b Pachypbyllum
Hanna v r sandstons
Lest enl of Section Bed Adveolites
Il Drokenoff lountain
Haana River Beudanticeras
Hanoa “iver Rice pudaing
Hanna iiver Stringocephalus
HEanna River Gyoidula
Fanna Aiver atrypa
Location "i"™ Eanna Siver Atrypa spinosa
. Cladopora
. Cystipbylium
Hanna “dwer Atrypa spinosa
- Cladopora
. Cyathophyllium
Just east .amp 7 Hamna River JCpt.nophynm
. Crinoid stem
" c
. Atrypa spinosa
- itrypa
» Nartinia
- Produetella
- Favosites
iast section between Hand K :
Brokenof{ Nountain w
L Sehuchartella
" Productella

:

41105
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41123
41171

Silurian
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PLATE |l

| N | |
+ : ‘049" ’
ol 5 E*  Shale with ironstone layers
% Shale with ironstone conceations
;Mlc X Shale.
455 0 )
{ x
Shale
* Shale
! s*
\M (dk‘Mt ‘“b
* Shale
Q45
| :
Shale *
Shale
% Shale
Shale "¢ . ’. ’Shk
Shale _
{ 3 %
Sandy shele(r o T v
g ”* ) ironsfeone /enses
& A Shale
Pebbly sandsfone
Cross - bedaded
4 f DE TAIL MAP OF
CRETACEOUS OUTCROP AREA
0584 .
ALONG MIDDLE HANNA RIVER
SCALE; I"= 2200 FT
PARTY L
ASSIGNMENT NO. 25
O 589 : Smith, Moon, and Umbach
' - ** “CONFIDENTIAL
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3 PLATE Iu

GENERALIZED COLUMNAR SECTION OF UPPER HANNA RIVER
ASSIGNMENT 25

PARTY L
Smith, Moon, Umbach

July, 1943 .
SCALE: |"=200 FT. i

Sofl; blue-grey shale with beds and lenses of
fine - grained, grey sandstone. Base and fop cowered,
Ciposures poor rhroughou?. :

Hara, black, biturninous shale and siltstona,
waathering gray.

Uoper Fort Creek

Mediun-bedded fo massive grey limestone,
coralline lirnestone, and coralline conglomerate.

Wee Scarp” [T——T———F+7 4075

e ~ — e 2 Wea/hers grey fo brown. G rpc R phalss Uv o '
. = - T-_ ..‘..-.; s
Q Sofl, poorly exposea, skate-grey shale, with rust- '
ri. 240 ¢ colored chips on weathered surrace. .
)
N g

T4
DL
'
N
Q\

Massive |imestone members with infervening thin
toe mecium limestone beds and shaly /imeslonre.
Rubbly wea’thering characteristic. Contains corals,
gasiropods, and brachiopods,

g ¥

DE VONIAN

—

Hard, messive, non-fossiliferous /imestone, obscurely
bedded except for some barded zores. Breccrsfed

0% - 240% structure in places, Wearthers medium grey fo
: '3 rusty brown.

—
‘-l""-

X :
\ .
\ \ &
\ \ Q 0'-470° Covered /ntervs/

—

—

Gypsum beols
y *
.

a—
r

=" Local medium fo hick-bedded limestons member

i

Covered interval

-~ ___/ Massive, brecciefed, porous to cavernous limestone
¢ ' of jumbled appearance. No distinct bedding.
0-150 Weathers into pinnacle forms /locally.

ﬂ*

; —
—

1000 '+ i Massive, crysidl/irne, chaerly lirmesfone arnd-or
dolomi'te beds. Non-fossiliferous ercepl for ope horsze
Over/ain by possibly as much as 800 . of Qypsum.
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PARTY L
SCALE: 1"= 25 FT.

UMNAR SECTION OF BEAVERTAIL-
RAMPARTS FORMATION

ON |
EAST SIDE OF BROKENOFF MOUNTAIN

-

Soft poorly eiposed, shaley
limestorne and-or limy shdle,
wi'th zones of slightly harder
rubbly limes/tone. '

Mao's ym - beddeo lo_m,,‘m
grey limestore,

m:_liﬂl’ lm- Rock limestore,

Sof¥, peorly exposed Lower
Fort Creek shale.
Hard, massive limestone | iE
Sof, Wy limestone with bed's
51" | of shghtly hardar, thin to medium
bedded /imestone.
—+ R 8 o
: Hard rmed um-bedded to massive ,
_L__rim’ nw::cm rubbly, . _4_/41&_/(; G
. ' ' 7 s , ). stphyl/-
urm, fLavesifes .

203

220

: | ‘ . | -
e [ meren ||

D 70
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UPPER HANNA RIVER AREA
~ ASSIGNMENT 25
- - '“7YL o‘
. Smith, Moon, Umbach ! sesverteis- Rampr '
July, 1943 - : ‘*m’,“
y - : :  Mr Ronning 2
| | Ok enemite, futabserration [ |
A .
Cross section A- A’ through Brokenof¥ M - - : Y B
Scale (both vertical-and horizontal): =500 f# il %
7055 sechon 8-8 '
Scale (both vertical and horizontal): 1°= 2300 ¢
C
. " Scale teeth varbicel end herszontal);: 1% 2300 e A
o o Ayt ' se0 ! CONFIDENTIAL
. 8 F2.170
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DETAILED GEOLOGIC MAP

UPPER HANNA RIVER AREA
"ASSIGNMENT NO. 25

PARTY L
“Smith, Moon, Umbach

SCALE: APPROXIMATELY 1"= 2,300 FT. (SAME AS C.P.A. AERIAL PHOTOS)
July. 1943

— .+ iy

LEGEND

tower Fort Cresk

Bear Rock

Mt Ronring

Norn- beturninous gone_ sandy
Bituminous yone
Wee Scarp (reef time srome)
Beavertagil - Ramparts

Cypsum bec's

Dip anc/ strike, Fiald observalon I —r
Apparent dip and strike, Field obsers. E
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