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• 	 BEDROCK GEOLOGY AND.TOPOGRAPHY 

Sulphur Prospecting permit No. 106 is located along. the north side of 

the valley of the Peace River on the.'eastern'flank.Of the Caribou 1ountains, sorie 

70 rniles'northast of Fort Vermilion. 'ThecretaceousDevonian boundary rrns in a 

southwest northeast direction between the Caribou Mountains and the,Peace Rive -_,-, 

crossing ti- c southeastern se rnents of Sulphur - Prospecting -Permit No 106, so that 

Devoxiicn rocks iamiediately .underlie the, surfidial sediments throughout a portion 

of the Permit. area. In this respect, Permit' No. ,  '106 is located in a comparable 

Position to the ulphut discovery Permit No. 8 (Figure 00 

The topogriphy in the area of Permit No, 106 presents a sloping,,, 

irregular sur facewithie1l'developed'draiflge'afld locally incised streams. 

J. C. SPInuE AND ASSOC!ATES 
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MODIE OF 	 tLL9 	 C.J2 

Within the gentl zrea of intrestin ihich sulphur pospectiiperriits 

h a v c been issued (Figute v.); the principaledrpk formttions are of Crccous 

gc, but to the north and 'iortheest, erosion las stiipp.d off the Crc cro 

cxp sing older Devonian rocks. The Devorilan, as well as overlying Cretaccous 

ro 	e 	1dl1y inclined gcntly westward into the Albeita Syrcline so tha 

I progre;siwJy younger rocks of both Paleo.oicnd Mesozoic ages are present in 

direct.- ion..  

The bedrock, whether of Dcvnian orCretaceous ago, is overlain by a 

yin b'e t1tic i - s of g Inc al and .related s e d Rii entse The thic' riecs of ri 	L 

	

lying sLdircn 	is g'-  ucially at a rninlmum in those arLas 	river VC1J 

ate deeply r c3 see 	greatest in the hilly pot L  orts of Lhc n Li 

ih. cut 1 cli] 't ology of the i.ca is.  of "part cu l - 	itc e t. to the  

'uja c I of possible econeic occurrcncc' of su1r,hu r bc.enuc of the p obibfl 

t ha t any eco cru Lc d osiLs in this area are in surf ical dcostc 

The Jict glcie toco'c the subjcct area as of "cci E,  

Dat I u,  by c O.0 1oTl 14 n hod i tdirritcs that this advance,.--.,.cut ovc r the rc 

occ u r 	o..'c nr 31 ,000 y ea rs ago 	icc flo fcatw.cs on the Glaci al 11 p of 

indicate that this glacier cat' fro a an areawest of Hudson Bly. The t. c- es 

of the glad 1 is cti' ed to have been approximately 5,000 feet and tllica c 	c 

direcLioa of f]  ow in the subject aeaws to the' wcstsotiecst. 

Th genrn 1 absence of terminal moraines, and other 5cc argi:'utl fic:5 

'i- -. 1,n 4 	n 	mn 4 Ill 	hi 	re! C c,rfrr 
LL L 	LLLeL W. '-''" 

ice riorai -nc ft 	t h  surfcc or ur er 1 cs lacustri e deposits - 	 u 	of t 

J:gi.:1':al. area. 	- 	 '•. 	 - 

- - ---- 	 C Si 	\\1) \ 	r 



• 	 PHOTOGEOLOCICAL STUDY 

SULPHUR PROSPECTING PERMIT NO. 106 

- 	 • 	 NRTFRN. ALBERTA 

- 	
INTRODUCTION :- 

This report has been prepared at --'the request of Mr. J.E. Cleveland, 

acting for Ortega Minerals Ltd., hereinafter-referred to as the Company. 	The 

request made-was for aphotogeólogicai analysis of the Company's Sulphur Pros-

pecting Permit No106, integrated with.other available geological information. 

A iap of north-central Alberta, Figure- igut :1, shows the general geological settn 

of the Company Peimit and its relationship to other sulphur permits in the arca.  

Figure 2 represents the results of this.preliminary study on a photogeological 

mosaic.  

The immediate objective of this photogeological study was to identify 

from the study of aerial photogaphs those-areas that,, from our preent know-

ledge, would be the r:ost favourable for. thecéurrence of •sulphur. Such areas 

could then be ezanined in the field to determine the presence or absence o 

sulphur.  

Sulphur Prospectng Permit No 106 includes approximately 19,840 acres 

7. 
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As the t'-ic glacier re Lre a ted, ,.tha lowland to the north 'a is blocl,~ ed b y  

and r1tiaterc and could not drain fiecly 	Extensive proglcial and sup 

l'ci] l4'c 	ere formed, resultlnb  in the deposition of 'lacio-lacustrni 

ci 	1) .  t vary in thickness from a few inches to f ifty f ct o r more 

It is, at this tim", not clear as. to what extent the sulu is 

dcveloc hi s u ;- iicial depos i ts, and to uht extent it may be precclL wti 

the sLraLific J deoitc of the Cretaceous and/or Deonian, but both roe" 

occurrence ay exist 	The most likely coniiercial deposits are, ho ever, p. o1 'i 

s u r i cia 1. 

Sulphur .occurrences in the ir'neraj region ma  be brol en i IL0 

as foJlos 

(1) In ruuiceg or other poorly drain e id; , Jacustrine. or "dried 

]acu"trine" are 's The most Important- 'no'."i apparent 

e> nple of this type is th Sulphur Prospecting PCLI it 

No. •8 discovery occurrence. - • 1  

(7) Deposits of elcrpc'rtal sulphur in connect ion with active 

spiJigs whLh or without '-as sociated gas 	One such knorn 

occurrence n olvLd gc's, hich ws, at:,. , least in piL, 

coribu tiblc 

(3) Cr Laceous shaics in the aea frequently cont a in ,  finely 

disscrninated sulphur. Although weknow of no reported 

concerLiat ion s of significant sze from the Cretaceou s , 

th. posibility of such'economic occurrencc cannot be 

entirely elininated 

In sny pa rts ,  of the gcncrl a rea,, burnt shales h V2 also bi 

	

 

u sual ly a LL  car to ht associated with recent Slumps, oossbly b:c '.. 	 t 

P n b 	's th co h f, t ibi c rriteril, hi-eli way include sulphui , i' c 

-- 	 --J C S'uouii \\i) \o 	ru tm- 



S .  

-5- 

wi th '  tlac sw f ca 	The ,'origin of the combustion is, at this time, pu t ly co 

I , b 	Ughtnin, pioduc€-d forcst fircs are the iiost lkel, ciuse 

We arc' not prcpaied at this rime to enter into d'tpijed discs cs 

of theo 	o c oiigi because of thc large number of presently urcLit1 fieLi s 

in this ne ir- a 	Studies in thc.% area are ho,cver, likely to yield sub LI LI 1 

jflfCLfllLion. ovor the 'coming field sea .  n 	Meanwhile, theorics of 01b1 

PiJerio..c cc'lrllte waters or ,  frornbcdded Devorlim and other gyosu and 'ijc: t 

dco t ire of principal interest . —  

Ihi.~ 1-tanner of occurrence of sulphur -deposits will detcru c ' 

they c ub win d at the .'surface by str1p)1ng or from decper strila by t a... Fr cci 

r 0 CL 

Solu on of rrinj of the quetions of origifl and occucrecicc i' of D L L 

econom ic inuortant -mu should be given very'.detailed attention as the t 

pc.nT1L arcas a re evaluleJ 

Meanwhile, it i s of general .:.interet to the overall su ipltcu p::oh I c 

in this ' L on rF' -tt continuous flo..ing sulphur spr1ns ha v e be— 	r< 	in ie 

area fu 'axiy 200 yars and tha t-such springs are still bno 'n alo 	- Iiocd 

area alog the Mesooi-Paleozoic urface geological contact that extends fri 

•2e stern Sashatchan thrugh the NcIiurray oil sands area, and across the presarit 

go Of cn1i_  _-Ur . rr its into the southern—Pall, of the North,,-Tcst  

 Pjn L u 14 	c 	rd along the, I ia4.d 111 S.ijer. 	IL is of £Ui ..I 

in1 Lif 	c' 	t  a t ,  there 	 10 be a FCilctic relation hip bLtuCL 	 tI, htt 

	

a ci the  Luray oil, ihich has a four to five perce n t cj 1 F 	LUiIL'. fl. 

In addit:ion to this, there is cnsideable free sulphur associated •i.LIi tle 

cNu:ry, oil sanc1s, both:within- ,  and butside. of the oil saturated aea. As a 

I 	 ç i-h 	 F 	 h ave h'rn 	 nhn1 

I 

• 
- --- - - 	
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fir rh 	type of co nLe ateIs that con be expeetcd to hake dod LL 
1W 	

I si1i.j. uiidi 	 's-c might refer to the ttreervcl  of the sulphur in Cie 

McNurray oil sarld S 	Iost -recent esU:m 	 e ates indicate,  that there is ovor 600 

1 ilior L 	U of o 1-in-pirce n the NcMurr1) oil sands.This oil CC -It ii - 

 feui to fiv 	crccnt of sulphur ieihing pproite1y eight to ten billion lo-.-. ,,  

ilhc. above an  other evidence available would indicite that v: s 

re th J t. 0 pioduce an c'concmic sulphur dcpoit in this area is a IPVOULcbLC 

comUiit op of faults ar'd fiactures for suiphaLe spring exits, su 1 phwr sp y 

i1v th cniiatr: w a ter s :.an poo, ly drnedlacustrine or other flat basin i 

i 	diatl 	dj 	nt to t ia spring exitts 	All these individual C1LCU sLance: 

c. 	o 	to e'ic 	Under the proper conbination of circumstances, ticie i 

	

I mi to the niount of sulphur th 	could be 1oirnd 	ThLh1. O 

S o. wric:c, co -arcial dcposits are piesentrcraains to 'be seen 

- 	 - 	 - 	 - 	 .. 	 2 	 - 	 - 	 n 	-- 	- 	------- 	- 	- 	- 	 -_ 
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PHOTOCEOLOGICAL STUDY 

WITH RECOMNENDATIONS FOR FIELD EVALUATION 

Several alluvium-filled depressions sometimes obscured by a vegetation 

overgrowth, have been utlined on the accompanying photornosaic. These normally 

represent areas of flattening within-the general surface slope which explains the 

sporadic distribution and irrëgülar oitlines of these muskegs. The area is pat-

terned by numerous alignments that are piesunèd to represent bedrock faults or 

joints. One prominent fracture set trendsnoitheast-southwest but the many 

parallel northwest-southeast .trending:fractures may indicate that this is also a 

major structural trend. A subsidiaryeast -weSt fracturedeveloprfleflt also exists 

in the area aswell as other diversely trending alignments. 

The Permit lies partly within theDevonian subcrop adjacent to the 

Cretaceous unconformity. This situation is comparable geologically to that UCt 

exists in Sulphur Prospecting Permit No 8, the sulphur discovery Permit, cCct 

that there is less icvonian outcrop occurring on Sulphur Prospecting Perimit, 11o 

106 	Topogrzplically, hoever, these two Permits differ in that Permit o 8 s 

flat and stjarpy and Permit No 106 is sloping with an irregular surface ird fet 

small to medium sized muskegs 	Since our knowledge of the mode of occurrence of 

this t)c of 	ficial sulphui deposit .s becoming more definite as td me and 

inieSLlE'dLiOfl proceed, it seems that topographically elevated and 	 ine 

"basins" are no less prospective than lower, flat muskeg terrain 	Thus, it is 

su'es1ed that the "basins" outlined within Permit No 106 be further investi-nted  

without discrimination as to relative, rank sine;llare associated with linear 

fractures 	Because of the small number-.of rnuskegs, a field program could be 

achieved in a relatively short tine, particularly if only a few of the I ae 

Jrba s.j1 s! were s,-led out for attention Initially. 

J C Spnoui [ AND AssocT 'i r L 
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CONCLUSIONS AND AND REdONDATIONS 

From our,overal1.su1phurstudies in the general area, we conclude that 

the most likely sources of. commercial sulphur - are surfi'cial deposits. 

Wealso conclude, from'óur regional studies, of the sulphur prospects cf 

the subject area, 'that surficial deposits of sulphur are likely to occur in 

muskegs, lakes or in 'abandoned lacustrine depressions, with particular reference 

to such areas that are along or adjacent to fractures and/or faults responsible 

for sulphate water springs.  

We have determined that a number of such features show well on the air 

photographs and these areas have bean outlined on the accompanying photogeological 

mosaic, Figure 2. We are further aware that - some of the nearby Permits have 

yielded high'sulphur anll)ses 

In view of the above, it is recommended that a field check of represent-

ative muskc localities within the subject Permit be made 	In summer condition, 

we would recommend that spotsampling, 'tenhin and/or auger sampling be under-

taken as the occasion demands !  Present winter conditions prohibit an effective 

e>artinatrlon of the Permit by a helico 	geoloical crew at this tin 	Ig  

would  be necessaay, to move a small drilling unit into the Permit are' if the 

Co nrn> is t  obtain samples .prior to January, 16,-1969 e1r,irtiou date of the  

Permit 

An altetnatvc to this plan would be to renew only that portion of 

Sulphui Prospecting Permit No 106 that includes the depressional features wnic 

arc recommended forfield.'examination and wait for more faourab1e field 

conditions: in the spring ,  of 1969 	It is our understanding that this can bm c1 o" 

for -ten cents per acrei rene;ed, for a period of six months..If this piogr'm )s 

nera ep, it is recoo..acnded that the followiiig acieage be reneimd 

2. 
J C Spnoutr AND Associ \1l Lin - 
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a) Sections 4, 5 and 10, Township 115, Range 2, W 5 M 

b) Sections 16, 17, 18, 19, 20, 21, 30 and 31, Township 114, 

Range 2, W 5N 

The esults of the preliminary field work will then inform, the ConIpany 

	

as to whether or not a full-scale field operation should be undertaken 	If the 

preliminary results do not indicate that further work should be done, it would 

then be recommended that the'CompanyapplymmediatelY for abandonment and the 

return of their $2,500 deposit. 

This report has been prepared for the exclusIve use of Ortega Minerals 

Ltd. and is not to be rero'duced 'in .who le..or, In part in any form without the 

written permission of J C Sproule and Associates Ltd. 

V.A. Frley  

S.R.L. Harding, P. Ceot 

lOOp Fourth Avenue S U , 	 / 
Calgary 2, Alberta.  
Decubcr b, 1963 
V 	'?Jj 1c11 
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