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Permit 138, is situated in the Peel Plateau, 25 miles

south of Fort McPherson, Northwest Territories. The western

boundary 18 two miles from the Peel River on which shallow-

draft river boate make regular trips to Fort McPherson during

the summer months. Thus the transportation of heavy equipment

would be comparatively simple.

The contact between the Lower Cretaceous and the under-

lying Devonian formations projects a short distance north of

the permit. An outcrop of typical Lower Cretaceous shale wat

found on the banks of the Satah Kiver at the southeast corner

of the permit. Thus it seems probable that the whole of the

permit 1e underlain by a thin layer of Lower Cretaceous sediments.

Comparatively shallow hole#, having a maxinun depth of 5,000 feet,

would teet all of the most likely ofl and gas horisone.

It 18 not possible to work out details of structure

because of the lack of outecrop# on this permit. However, it

seems probable from a study of the outcrops along the Peel

River and those a short distance southwest of the permit, that

the strata have a gentle dip to the west or southwest.

The structure of the Norman Wella field is a monoclinal

dip upon which is superimposed a limestone reef having 4

maximum thickness of 500 feet. It is conceivable that a similar

 



 

 

 

reef may be found in this part of the country. The fact that

the reef at Norman Wells gives rise to good seismic reflections

gives hope that geophysical methods will lead to the discovery

of other reef fields.

It 18 recommended that a seismic survey be conducted

ae the next step in the exploration for ofl and gas.

2. Lecation

Permit 1394 is situated 25 miles south of Fort

MePherson and about two milee east of the Peel River in the

Northwest Territories. The northeast corner of the permit 18

at the intersection of 67°05! north and 134°%S* west.

3. Ownership

The permit consists of 25,003 acres. It is owned by

Mr. Robert Webb, 404, 510 West Hastings Street, Vancouver,

B. Cc.

4h. Agcossibility

Canadian Pacific airlines operates scheduled flights

to Port McPhergon using a DC-3 as fur a8 Norman wells and an

Otter from there north. During the summer monthe, there are

many extra flights to take care of additional freight and

passengers.

Mach of the heavy freight is shipped from Edmonton

by train to Waterways, alberta, and thence by barge down

the Athabaska River, Athabaska Lake, Slave River, Great Slave

Lake, Mackensie River and Peel River to Port MePhergon. The
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only interruption to navigation on this route ie the l6é-mile

portage from Fitsgerald, at the northern boundary of Alberta

to Fort Smith in the Northweet Territories.

Local transportation is usually by light aircraft

using floats in the sumner and ekis in the wmter. The

traneportation of heavy equipment from the Peel Hiver to the

permit should be done during the winter when the lakes and

muskegs are frozen. Winter roade are comparatively easy to

build and maintain.

5.

Climate

and

Vegetation

The permit is situated nearly fifty miles north of 
the arctic Circle with the result that there {is almost con-

tinuous daylight and warm sumer weather during May, June,

and July. During the mid-winter months, the sun is below  
the horiszon the greater part of the day. The winter may be

severe with temperatures as low as 50 or 60 degrees below

zero for short periods.

The rivers and creeke generally open during the latter

part of May but ice may remain on the larger lakes until the  
first or second week in June. Freese-up comes in late

September or early October but cecasionally the Mackensie

River remainge open until well into November.

The area is close to the northern limit of tree growth.

Most of the trees are small and serubby, but in a few

sheltered places along the banks of streams, they may grow to

a height of 40 feet. They consist of spruce, poplar, birch,

and larch. Willow and alder may grow in thick masses along tis
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banks of streams. The greater part of the area is covered

by the various types of mose and grass that are common to the

Aretiec tundra.

&. Poyelography

The permit ie eituated on the large Peel River Plateau

near where it merges into the Mackenzie River delta on the

north and into the Richardson Mountains on the west. A part

of the area is covered by small lukes and most of the remain-

ing part is covered by mskez. It is drained by large rivers 
such as the Peel and Arctic Red, which flow into the

Mackensie, and by numerous small streams which meander across

the flat plain. The larger rivers flow between banks that

may be up to 100 or 150 feet high but the smaller streams are

usually confined by low banks that are covered by muskeg and

aretic vegetation, and as u general rule do not expose bedrock,

Ox-bow lakes@ are common near the smaller streans.

7. Investigation

The geological investigation of this area was under-

taken in order to map the outcrops of rock and to determine

their age and attitude. It was hoped that this information

would furnish a sound basis upon which to recomend further

work aimed at the finding of ofl and gage.

5. Investication

The party consisted of A.R. allen and A.G. Pentland.  
wee ee OeA Camara rinewatt  mndal 1705, GGuapped waves sacack, WAS used

  



  

for transportation. Pull camping equipment was carried. The

method used was to fly over the permit area at a low elevation

and at reduced cruising speed in order to observe the general

topography and to spot outcrops. Flight lines were slong the

borders of the permit first and then several passes were

made across the central part. In addition, all rivers and

streams on the permit or within a radius of several miles of

the permit ‘were flown in order to locate all outcrops that

might have @& bearing on the structure of the area.

Control of flight lines was by wears of maps and

aerial photographs. The 8 miles to 1 inch map from the National

Topographic Series, which is publieked by the Department of

Minee and Technical Surveys, wat found to be accurate and

useful for the purpore of determining the limits of the permit,

and for locating outcrops.

The second step was to make traverses on foot to

examine all outcrops, collect fossils, and determine atti-~-

tudes. Generally, a landing was made on a river or lake, the

party separated and pace and compass surveys were made or

the outcrops were located by means of maps and aerial photo~

graphs.

a photographic mosaic waz made to the scale of 1

the whole was traced in order to make a map from which addi-~

'

inch to 1 mile on which outcrop® were accurately located and

|
tional copies could be taken.

4

9.

Historyof

Geolozical

Investization

|

Early ceological investigations in the Mackensie

River basin were carried out by MeConnell (1), Camsell (2),



  

 

and other geologists. The Northwest Company, a subsidiary of

Imperial 011 Limited, began exploration and érilling in the

Mackensie River area in 1919. This work led to the diecovery

of the Norman Wells field in 1920. The Geological Survey of

Canada sent partier into the field with the result that Hume,

Kindle, Cameron, Whittaker, and Williams published reporte  during the years 1921 to 192k.

The work received a great impetue during world War II

when o1l was considered to be of strategic importance. In

the early sumner of 1942 geological work was conducted over

a wide area by several geologists.

Widespread interest has developed again during the

past year with the result that many parties were in the field

during the swamer of 1957.

10. Stratigraphy

There is only one outcrop on the permit. Therefore

it ie necessary to study sections that have been mapped in

other parts of the country in order to predict the types of sedi-

mente that may be encountered below the surface.

Cambrian

The oldest rocke known in the area are quartsites

and black platy shales of the Katherine Group. No fossils have

been found and therefore the exact age is not known. However,

they underlie rocks of the Macdougal group, which have been

assigned to the Middle or Upper Cambrian on the basis of

fossil evidence, and are assumed to be Cambrian or older in age.
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Cambrian rocks are well exposed along the banks of

the Upper Peel River. Here they range from fairly massive,

grey to black argillite and limy argillite to almost paper=

thin shale interbedded with limy and a few arénaceaus strata.

Hume (3, p- 13) states that Stelck observed 6,500 feet of

slates and shales overlain by 500 feet of argillites with

chert, at the head of the lower canyon of Peel River and on

Mountain River. The only fossils found were Tetractinellid

remaine.
i

Eteeply dipping dlue and grey mottled limestones

found north of the Rat River in the Richardson Mountains have

been classed as Cambrian by fossil evidence. Gabrielse (5)

mapped rocks of similar appearance but without fossils in a

dome-shaped outcrop north of Sumit Lake at the headwaters

of Rat River
’

ordevieian

Ordovieian strata appear to be absent from the

greater part of the Mackensie River basin but Stelck found

1,500 feet of shales and argillites in the lower canyon of the

Peel River. Two sones in the middle part of the s#ection contain '

greptolites of which Jetracrapius is sufficient to indicate

an Ordovician age. Therefore, it seems probable that beds of

this age underlie the permit.

Silurian

Silurian rocks are known to outcrop over a widespread

area. They have been found fran Great Slave Lake through Norman

Welle and northward into the Mackensie Mountains. Hume suggests  
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Bocene Imperfectly consolidated ganda, clays, and 5
conglomerates with lignité. Contain leaf and

 

 

Srosional Uneonformity

 

Cretaceous East Fork Grey shales

 

 

Little
Bear fandstones and shale with coal

Slater Dark grey to black shales, some siltstones
River ané sandstones

Sane Fine-grained sandstone with glauconite;
Sault grey @andy shales. Eandetone and con-

&lomerate at or near base.

Brosional Unconformity

Upper Green, fine-grained sandstone and
Devonian Imperial Shale. jFort Upper grey shale#, thin sane. mes, bituminous

Creek shales, coral reef and limemeones3; lower dark
platy shales

Ramparts Beary maSSive limestone a: ep with or without
coralline beds, limestone .tervedded with
Shalee in middle "rt; 1!‘ estene in lower

 
 

part.

iee

Filurtan or Bear Brecciated dolomites od limestones, gypsun
Devonian rock and anhydrite.

 

Brosional DCisconform4 ty

 

Silurian Ronning
group Limestone with chert

Ordovielian Argillites and ghales
Cambrian Macdougal Linestones greenish grey, and black shales;

group sandstones, gypsum, etc.
Cambrian Katherine
and/or group Interbedded quartzite and black Ppiaty shales.
earlier

 

  



 

 

that they be divided into two groups, a lower Ronning group and

an upper Bear Kock formation which overlies the Renning with a

marked erosional diseconformity. The Ronning group consiate of

limestone with chert and contains a Niagaran fauna in places.

The age of the Bear Rock formation 18 somewhat in doubt because

fossils are scarce in it. It may be Silurian or Devonian. It

consiste of brecciated dolomitee and limestones, zypeum, and

anhydrite. The high porogity of the breceiLated dolomites and

limestones make then a favorable reeervoir rocx where they occur

without anhydrite and gypsum. In places they are highly bituminous.

Qn the upper Peel River, the base of the Silurian is a

limestone conglomerate. This i# overlain by « thick series of

shales and argillites followed by limestones, which are hard and

dense and finely crystalline.

On Margery Creek, the upper part of the Silurian if com-

posed of massive reefal dolomites. They are coarsely erystalline

and exnibit excellent reservoir ch:.racteristics.

HidilePevonian

The Ramparts formation of Middle Devonian age is

divided into upper and lower limestone members separated by «4

middle shale member in the type locality.

Stelck reports that no Middle Ramparts shales were seen

on the Upper Peel River. 4 conglomerate carrying Kamparts fossils

is overlain by Fort Creek ehales and underlain by £ilurian

strata. On Margery Creek, a section 225 feet thick contains lenses

and discontinuous bande of foseil detritus. Several small coral

aggregates have been noted and the upper contact is marked by 4

 



 

thick limestone conglomerate. Scattered accumlations of solid

tar or bitumen are present and a fresh surface of limestone

emite a etrong odor of sulphur and gas.

Upper_pevonien

The upper Devonian is usually divided into two groups,

the Fort Creek and Imperial. The Fort Creek formation 48 exposed

along the Peel Kiver from the Lower Canyon to several miles

below its junction with Snake River. The base is composed of a

limestone conglomerate and this is overlain by black shales

and limestones. Near the top the shales contain fewer limestones

and are very bituminous. In the proven field at Norman Wells,

a reef in the Fort Creek Formation forma the oil~bearing

reservoir and is the source of production in that field.

Kon-marine sandstones and ehales of the Imperial

formation have been mapped along the Peel River about three

miles weet of the permit and along the Mackenzie and arctic

Red Kivers to the north, east, and southeast. The section along

the Peel River consists of 50 feet of grey sandstones overlain

by 10 feet of sandstone made up of esubangular fragments of

feldepar, ferromagnesiun uinerale, and a little quartz. Both

of these sandstones contain tiny transported fragments of

asphaltites. They ure overlain by 100 feet of grey shales with

hard, dark grey sandstones.

A section along the Mackenzie River from ten miles above

Tree River to Point Separation is a8 follows (3, p- 44):
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Smooth, grey, crumbly, homogeneous shale;

some thin, fine-grained sandstone beds 350 feet

Interbedded, fine- and medium-grained,

greenish grey, blocky and flagsy sand-

gtone and grey, #1lty shale 590

Grey #ilty shale and argillaceous siltstone;

Zome thin sandstone beds. Base not seen. 150

ll.

Lecal

Geolosy

Outerops were found in only one place on the permit.

There coneiet of typical Lower Cretaceous shale with a few

sandy layers interbedded. The dip is flat. The outcrops are on

the banke of the fatah River in the southeast corner of the

permit.

The banks of a U-shaped laxe situated five miles north-

west of the permit expose the contact between the Creta*eous

and the underlying Imperial cormation.

At the eastern end @&the lake, talus slopes are covered

with grey- to rusty-colored shale. a few sandstone beds,

up to one foot in thicimess, are interbedded with the shale.

Ripple marks were observed in the sandstone.

About 500 feet west, the top of the bank exposes

magesive buff-colored sandstone and fine-grained conglomerate

with pebbles up to one half inch in diameter. weet from here,

the conglomerate outcrops at lower and lower elevatione, and

forme the shore of the lake at the western enc. Here the sand-

stone and conglomerate is at least 209 feet thick. The gradual

decrease in elevation of the sandstone and conglomerate

indicates a dip of about five degreer to the west or southwest.
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No fossils were found in this outcrop. The lithology

indicates that the sandstone and conglomerate are of Lower

Cretaceous age and the shale with interbedded sandstones of

Imperial or Upper Devonian age.

Outcrops of Lower Cretaceous age were examined along

the Peel River about two miles weat of the permit. Here the

bank of the river is composed of interbedded sandstone and con-

glomerate having a gentle dip to the south. Fosail wood and

shell fragment# are common. Glauconite is present and in places

gives the egand#tone a rreenish color. The pebbles in the con-

glomerate are generally small but a few were found up to two

inehes in clameter.

The conglomerate bed# are overlain by a dark grey,

carbonaceous shale with interbedded sandstones up to two feet

in thickness. Worm borings, plant remains, and ripple marks are

comaon, A petrofied log was observed.

The following fossils were collected and sent to

C.R. 8telek of the University of Alberta. He identified them

az follows:

Tancredia two species

Fleuromya
Agtarte cf. natosini Lower Cretaceous

The projection of the contact between the Lower

Cretaceous and the underlying Imperial formation from the

Peel River through the U-shaped lake to the Aretic Red River

passes a short distance north of Permit 1384. Therefore it  

 



 

 

seems evident vhat all of the permit ie underlain by a

thin layer of Lower Cretaceour sediments.

VO whe- ,
CESK2LIAL

h. OG. Pentiand

CrletKlle,
Alfred R. Alan ”

Vancouver, 5B. C.

December, 1957.
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Repect on the Geslegy

Pemmitr 10088, 1070, 1071

rest.Taneienies_.

USTAUTLG

Vavurable geslagy extending from peoven of] am! gar

ftelds in northesa British Colusbde and Alberta to the fgotic

Ialexis indicates thet Large ef] end ges reserves will ba die

covered in this large end untested regien. The ‘thabeske

bétuainous sands ere considered te be ane of the largest re-

earvas of of} in the wld.

The Norm “ells field wes fivet drilled in 1930, ani

in 1944 1,229,310 barrels of of] were produce! fsex: 6 wells.

Wildset drilling har failed te encounter wew fields in the orem

Wells eves wo date, tut the search ie rapidly spresding theough-

owt the entire nerthiand.

Rspleration has just begm. 41 cenpages hove been

known for meny years até more ore being Sound os the exspleration

tempo ineresses. It is saaseneble te suggest Sict this regica

fe in the stage of develagmat cumpatabie to Alberta one year

befere the diseovery of the Ledus field.

 
The three peunit areas are lesated aijecmt to the

esstera boundary ef the Pesl Pictems Reserveticn, east of the

apetia Rei River, as Selieve:

10608 Mertheast Gerner at 66° - 90'1137 ~ 15°
1670 46asthenst Commer at 60 © 40°:132 ~ 15°
2671 Mestheast Commer &@ 60 ~ 90°1132 ~ 13° 

 



 

 

Mammen Walls 4s 180 alles te the seuthenst.

oomniy

Permits 10608, 1070 and 1071 are euned by Leburen

Raterprises Led., of 404 - 510 West Hastings Street, Vancouver,

B. CG.

The total area ef the permits is 127,193 acres.

AGGRSSIMILITY

Camadion Pesifie Adviines cperates two scheduled

flights per week fun Ednsnten te Weer W’“ls, using a 00-3,

and threes scheduled flights per weck fsun Reumea Vells to

selewh, vsing om etter. During the eumer Chere are usually

many extra flights te take eave of afditionsl freight ani

paseengers.

Mesh ef the heavy freight is chipped into the country

by train ond barge during the cumer usaths. Freight ts chipped

fvem Sénsnten to Neterwaye by trein, « distances of 300 miles,

end thense by barge down the Athebashas River, Athabasha Loko,

Slave River, Great Slave Lehe, and Mashensie Siver. The ealy

fatenruption te nevigation on this seute is the lé-alle portage

fven Pitageralé at the nexthewn boundary of Alberts te Port

Guith in the Nectiwest Terviteries besaves ef rapids in the

Slave Stver.

The Avetic Red River flews aevtherly 10 te 15 alles

weet of the paumits. Reavy Grilling egaigment eeuléd be tzans-

posted ty challew-dvaft beat and barge fvem the village ef sretic

 



 

 

Red River te within 15 mdles of the property and thense by land

ente the chesen drillsite.

CLIMATE AMD VEGETATION

The rivere end creeks generally ope during the letter

pert of May, but ice usy ranein on some of the larger lekes until

the first or seen week in Ame. Freese-up comes in September

or early October, but eccacionally the large rivers remein open

wetil well inte Revenber.

During May, June, and July Chere ic almwst continuous

daylight witli warm sumer weather. DOuriig ltevenber, Decanber,

and Jemsary the om is below the horiaen the greater pert ef the

day. The result is that the length ef day veries rapidly during

the intervening waths. The winter may de severe wit? temperatures

es lew es 50 oc & degrees belew sero.

Tress ere abeant oc ore stunted over uvct of the suskeg

area. They consist of white spruce, peplar, bireh, and tanarack.

In a few sheltered pleses, such as the benks of streams, trees

may reach a height ef 30 of 40 fest and a dignctar of 12 te 18

inches. Here, tee, willewe and elders grow ir thick masses.

The greater pert of the eren is covered with the vericus

types of mese thet are commen te the Aretic mekeg.

The perndt ie aftuated en the Pes) Pilates. This csn-

siete ef hundreds ef square ailes ef ground thet ie nearly fla

and fe eovereé vith laches anf maheg. The ishes range in cise

fuem ware potholes te ten os tuenty ables in length. The parts

 



 

 

thet ore ast covered with water ere covered with musheg, ashing

trevel on the ground ell but impossible duricg the cumer months,

feall, asendering strems crose the ates, and ete cow

fined by low benks that expuse bedrock in only « few places ex

cept vhere the streme approach the main rivere. ere thay heve

cut deep Veshaped valleys. The larger rivers, such es the Aretic

Red River, flow between banks that range in beight from 20 to 150

feet.

The land to the seuth rises gently for the first fev

miles inte the feethills end thereafter acre abruptly inte the

Meckensie Mountains. The platem is bounded on the wast by the

Richardson Mowntains.

BRIGONS FOR THK INVESTIGATION

Geological mapping was undertaken es the first step in

@ eonptehensive progrm of exploration. It was considered that

@ study of the formations, with particular attention to their ages,

attitudes, end type ef rosk, was essential and would form « sound

basis upen which te outline further wrk thet wight ouluiaate in

the diesovery of of] of gas.

MTHS OF INVESTIGATION

The party consisted of A. &. Allen amd A. C. Pentland.

A Consens chvereft, usdel 1703 equipped with fleats vas used for

Crenspertation, Yull camping equipuent wes carried. the mathed

weed was te fly ever the permit at lew elevation and at reduced

exuieing speed in order te cbecrve the gunerel topegraphy and to

epet eutesepe. Fidght lines weve cleng the bewders of the paernit

@aret and then coverel pasese ware uste asses the cantveal part.



 

 

tm addition, all rivere and streams on the permit oc within «

retinue of coveral ables ef the perudit were flew in euder to

lesete all cuterepe that aight have « besring on the structure

of the area.

Coutrel of flight lines was by uses of maps and

eerial phatogrephs. The 5 uiles te 1 insh map from the Nstional

Tepegtaphic teries, which is published by the Department of Mines

end Technical Surveys, wes found te be accurate and useful for

the puspece of detemnining the limite of the pexutts and for

leeating ocutesepe.

The sesond step was te make traverses on foot te a

asine ell cutereps, eollest feecils, and determine attitudes.

Generally, a lending wee mate on the river or a lake, the party

separated, esth going in opposite Girestion, and a pece and coupess

curvay was mode o¢ the cuteseps were leeated by means of nape and

ential photographs.

A photographic wocsic wes mate to the scale ef ) inch

to 1 mile on which euterope vere aeccurstely lecated and the

whole was traced in ovder te aske a map fron which edditicna)

sapies eould be taken.

STRATIGRAPHY

The Peal Plateau is underlain by reck strate ranging

in age frem Cretecesus te Pre-Casbeien. In the aren of the peruite

ealy Upper Devenian and Lower Cratasasus socks eutesep but outside

the boundaries ef the besin the cléder fsenaticns are evident. tinse

the entize escemblage underifes the pamdite all the kaewn foonsticons

axe briefly deseribel below.   



 

 

Be

Gesheten vechs have bem cheerved and uapped on the

wpper Awetic Red Mver, Meuntein iver and Imperial River.

Quertsites, shales, sendstense and lémastenes ecustitute the

week types. C.R. Steleh (8) ebsarved 6,300 feat ef slates ani

chales overiain by 300 fact of argiliizes end chest in the upper

Peel River area cheut 90 miles vest of the pesnits. These are

ipertant poacibélities for the esewmlation of ofl.

Gudevieion shales and eryillites heave been mapped in

the Upper Peel River ares but uo sefiments of this age have bean

pesitively identified in sestions te the couth and cost. If is

peobeble thet Gudevieien vooks are lashing, of if present, are ear

perstively thin in the ares escupied by these pemits.

Silurion ctrate ave widely Gistyibuted theeugheut the

Meshenaie River besin. Maiiamen (1) P. 18, mapped 1,100 fest of

itmestene on the Avetic Bed River. The lower unit eontaine 400 fest

of chert in Golentte and tis wyer part FOO fest of limasteus

carzying a Bingeten fame. The wyper Biegaten coral asne is re-

peuted te be quite porous im places and capable of serving a a

sesesveds.

The nase Bear Beck was used by Canesl geslegists te

deceribe the bressisted and usn-bedded dslenites ani Limestenss

lying below Widdle Dewendan strate end chove a chap élseenfemity

with well-bedded Silurian ifmestens. The Bear Rech Seunsticn is

weperted to be move than 800 Sect thick im the teuntein River ares

where 15 esmméate of breceiated linsstense and éolenites. In

pleases the beds ave gypeus-bearing. The Bear lech éshenises are

gemeneily the usct peseus suche te the aves eusegt vheve theis

peststen is eueupied ty gppeun ani ahydsite bets. Thay acy be
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The Cretaceous overlies the eldes beds unssnformably

in the Neaman Wells erea, and the eveaton interval is very sarked.

In places beth the Imperial and Pert Creek ferueticens have been

ereded and the Cretaceous strate ore in contact with Middle

Dewends \ Limestens. ‘Yume Givides the Cretacesus into four parts,

the Sans Sault group, Slater River formation, Little Beer forme-

tien, and Rest Fork Sermation. The Sens Sault group is defined

eo being cempeced cosentially ef shales and sandstones of nerine

origin end includes all Lower “_sesue strate from the base wp

to the firet or lowest bentem sede. The Slater River fermetion

overlies the Sane Sault end &: anpoced of thin-dedded, biask,

frisile chales with mmereus m,.,.000ne esmeretions. Typically,

it conteine wany thin bend: 4 bantenite 1/5 te 1 inch thick. The

Little Bear fernstten esrinsss of cendetene, come conglomerate,

sandy chaics, © onl “eae The Last Pork formation direstly

overlies the eandste),. series and consists of well-dedded, sre,

conchoidel and ples*te uartes chele. It has ust been resognised

nosth of Meune “able.

LOCAL STRATICRSTUT

The Upper Devenian and Lover Cvetesesus fecnstions

euterep on ond nest peradts 1060, 1070 and 1071 at only a fev

widely eaperated lecgtions. Te the vest cout 15 udles, slong

the awetic Red River, however, cutenepe are maneseus.

The black, frighble, poorly etratified Lever Cretecesus

shales commonly contain ivenctens esneretions which stand cut on  
 



 

 

 

Rocene Iaperfestiy conselidated sends, clays, and
conglomerates with lignite. Centsin leaf end

Diamt.ixomumta,.
  

 

 

 

 

 

 

 

 



 

 

 

the secriy venties! vives banks ané coommlate ta the telus

the bese of the eutewape. Peesti Szagnente ave couctines pres

ent, in the conssetions. A Gow tucnstene bands ant candy Layers

eve tatesbetéed with the dales. Theve is a eubfictentiy high

eulghur content in the cheles to give « detestable ofer te the

weathered eutesape in het weather. Miner gypeun couurs co

aany cutewape os thin layers of fine exystels.

Gloughing 1s essmsn cleng the river bashes ubeve Large

bicchs of chale, up to 1,000 fest fia length end 900 te 300

Seat wide, have aiid dsun fuem cove. The bade are generally

ehleed end im cone places buchen and evunples. A teatuse of

concdéereblc iabevest wes cheerved on the seth benh of the asin

shiver cheut fifteen bles csuth of the property. Rese the shale

fe agperentiy on fise, theouing up « Largs colum of cube thet

can be con Suen a consideweble Gictense tven on cizerait. is

fe ust bmown whet is beleg consumed. We evel coane ware ob

carved in ang of the eutespe ané it scene doubtful that 6 oxé-

Gtehent eonsentvation of cavbenssesss waterial to present in the

hale to tuse. It coame eave puabeble thet o concentration of «4

patsoloun puoduet or culghur to being burned. A otueng oder of

eulgher deuide fe present but thie could be due to the ansil

queunt of culghur thet fc present tn most of the cuteness. This

type of five appesre te hove bem fairly comma sleng the bese

of the shiver. A wmber of plaves wave chocrved where the cele

hat been busned to 6 sed color ox various chefes of greg. |

wes cbecrved that weuld give 0 definite cize te the type of astesial

thet was busnséd tn these plases.
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