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GEUCYITCAL RTnITS TliE TEST PII OERATI.)NS 

AT GAPE SIM2SON„ ALASKA 

By 

Fattens J11-, 

{1•••••••••••=..011111, TVES. YIN .04 

IiiTRCDUCTION 

Between .iuTast 32,. and. September 11„ 1948, ten shalloyr test pits were 
opened near f.nd or thr,:te difterent oil seeps in the virinAy of Cape 
Simpson on fte Ar-!ic coast of Alaska. It was hoped that these pits miL;ht 
provide infIriation the geologic conditions of the seeps, 

the prscnce or oii see-.)ages at Lape Simpson has been ciloy,rn for some 
time, They live been maliped and their surficial features described in 
several repcv-ts (1/1 2/, 3/; 

From (;,7;7,:.• 3impsons No. 1 is three miles to the northwest, 
seep No. 2 thes tc jest cnu seep No( 3 about five miles to the 
southwest (:;e:- apptmjet lqap, All three of t.: se seeps are lixtated upon 
pro:linent mou:ids which. rise 15 to 40 feet above the monotonously flat 
coastal plain .- The long dimensions of these hounds are roughly aligned 
in a north—sc.;Ith direction. 

•••••••••••• •••••• •••••••• •••••••••••••••••1111le% 41111., 

1/ 2af.e, Sidney-,Forar,4 Wc, To, and Cilluly„ James, A reconnaisl:ance 
cu.,the Point :11:7*row reion, Ala&ca: Ti; S- Geoff,: survey Bull. 772, ppc, 
1925, 

2/ Ebuloy„ Jr,:, and Jc2s-Ang„ H L., Report of investigation 
of petroleun ro„ipage, Arctic slope area, Alaskaz U„ Si.. Bur, Lines and 
TeTritorial Lanes, pp. 10-11;1943, 

3/ Smith P , J, 11,1 Jr,s (001037 and mineral resources. r. 
of northwestern Alaska: U. 5 Geol. Survey Eull. 815, pp. 276-260, 1930. 

—1— 



	 	 		
	 	
	

	

	

 

oefine:i on taa 
Seepe, Two p_r_t.: 
one on seeliA, - 3- :11:1. 
the seeps apparently- 1.1:ive 

1, cn c.;; 2, and 
'iocated crest or tl-.F! l'icunds where 

source, :ost of the pits wi:re placed 
where a fresh :1-ear. cii %;oum appeared at the surface, 

la adoLtion to these large pits, three fiva-fcot holes were opened 
outside the seens for thc.1 purpose of iLvestigating other moands in the 
vicinity, 

GLOLD3Y 

Stratiraphy 

Below the frost line three types of material were encountered: blue-
grey clay, yellr_w-brorr silt commonly containing rounded chart and quartz-
ite pebbles, and The Clay and silt appeared to be interbedded. 
Above the frost, xhftch occurred at a depth 9f two feet, was a cover of pitch, 
pitch-bound silt and M069* 

:Rue limey :.hale, limestone and ironstone float on several of the 
mounds has prompted several gedlogistsyair suggest that these peculiar 
topographic features are direct4 under by hadrodko However, no 
consolidated bedrock in place was encountered in any of the test pits 
An occasional isolated fragment of shale or limestone was unearthed° It 
seems probable that these as well as the surface float were brought up from 
some depth by frost action. 

At the nor1.3rn end of the mound from which seep No. 1 emerges, a 
20-foot sectio through the mound is exposed in a beach bluff. The mound-
forming matera,:. here is a blue-grey clay and massive blocks and wedges of 
ice. No consonditted bedrock was found. 

Eight samples of clay and silt from the test pits were submitted 
to H. N. Loeblich for microfossil determinations. Of the.eight, six 
were found barren. The other two contained the following species $ 

y Op. cit. Bull. 772), p. 23. 



	 	

	

	

   

	

 

    

48A P.a PS 37.,;z1 31.1t, No, S. 300.0 No,,, 2 ,leitum A 
Elohidium D 
Eiphidium F 
alphldium G 
Cornaspira A 
1?1)olltdes B 

Yonion E 

48A Pa :31 '.aor,pit ',no, 3, seen No. I Elphidim A 
Elphidium F 
Cornuspira A 

Quinquelocttlina 

Mrs. Lceblich states that these forme are la.'7;ea Terttnry-ppaternary 
uncUfferenti,at3d, 

03.1 3earppzna 

Belo-Ar the aurficil cover of pl.tch, fresh i3reen oil was found to be 
oozing try throagh steeply dipning fiurares in f,-ro%en ground, Thu* 
fissures val,- in !Ildth from several ir.chen to a foot and are filled with 
loone4 compacted, oil saturated silt or clay. Both down-dip and along 
th.e strilte the fiusures are highly irregular and do not a.73.oar oriented 
in any particulr diTection, ¶her evidence that a small cmount of 
movoment MiVr have tP.ken place along acme of those fractures. When the 
pits were first opened. oil flowed freely from small nockets plong the 
fissarmr. blAt, In nost ctriez, ceased nfter zoveral hours. Gas hubb1* 
accomDRniel same of the flowing oil, A gallon sF_mnle WAS collected in 
15 miwates from ono of the larvr flo,;13. 

(10}XIUS:;:ONE. 

Yrorl the test-oit operations it is concIudAd that the mounds on which 
the oil seeps are located as well as the other mounds in the vicinity are 
not e.rosionv.1 remnants or coz.solie, ated, bedrock, It is probable that they 
restOt Irolp lo,zzal front action. vicsuring of the frozen ground accozpany-
tag the uphekvels yroviLed channels through which oil could escape from 
a reservor below 

No hint; ,about the nature of the reservoir or the depth to bec.rock 
coula be JetorTined from the test-pit studies. It io of interest here to 
note that e:11,,I..lograph profiles 1/ in .sate a wall anticlinal and, in prxt, 

••.....,.•••••••-•••••••••••••••••••••••••••••••••••......••••••••••two•••••••••••••anowea • VIIMOMO.10.111.1••••14•111.MR 1111.111%•••••••••••111/111......1.1.• 

Le,xe o J. A., vr., Seismograph results, Cape Simoson prostect: 
Unitt4 Geophysical Co. D NO7-13260, 191145. 

https://VIIMOMO.10.111.1����14�111.MR


	
	
	

monoe'Linal flexure underlying the sespa below 1F;00 fse. r.gcora was 
obtniaea botwtell 1500 f3et an6. lame'. The -clAWiles show closures 
nip to 60 feet., It Donsitl thnt this stracturo may have tnflusnced 
the 1ocallzation of the seeps. 

The el_rilling e one ?,7f more core holoa rear or on the soaps shoule, 
furnimh 11P)ff vAttplete ireormation abci:tt thc geolo5!-I.c oonditiong; of the 
'3 OOPS() 



	

	

			
			  

		
	

 

 

	
	

A.,. FRESH CIL AT THE SURFAOM ON 3EEP NO 1. 
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30 YIMRE (I7DIC5TI!,1) •21,13011,• IITA LOOSELY 
OOMPACTED. OIL aATURATED BORMED 3Y FROZEN 
*.;ida0 BLASTING HAS REMOVED THE SURFACE COVER o PITCH 



VERTIC4L V7.EW OP 0:1, 0:DUNG FROM 773SURE (LOTTED LIF11) 
IM;;T BELOW THE 3URIPACE-

:#3,, OIL FROM 'IS RE (DOTTED LIU) COLLICTINS IN T} BOTTOM 
OF A TEST PIT. 
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