
GL03373 

SOCIETY OF ECONOMIC GEOLOGISTS 1329 

.:' :':i,']! AND HYDROCARBON EXPLORA
i! ).\- TARGET AREAS SUGGESTED BY 
. !l~Ei\;E STREA}I,[ PATTERNS IN THE 

!f'IND RIVER BASIN, WYOMING 

DAVID A. SEELAND 

('. S. Geological Sltrvey, Federal Center, 
Denver, Colorado 80225 

I':t:" ','urrent maps of the fluvial Early Eocene \Vind 
:;:\~~ Furmation in the \Vind River Basin of central 
ii', ,c::,g define promising uranium and hydrocarbon 
r~;lI,c,::on targets. Uranium deposits are more likely 
'1 "le ;i1 the \Vind RiYer Formation where it contains 
~~::;lln'-: ~andstones deriyed from the Granite Mountains. 
,beSt.' [,reas' include: (1) the 40-kilometre segment 
.1:,JnZ tIle Eocene \Vincl River west of Powder River, 
\,; \'c'j";;1g, (2) the area between this segment of the 
E,;(t.'ne Wind River and the Granite Mountains, exclud
-" t::~ Gas Hills uranium district, and including the 

,~;~;rt.' ",utheastern part of the basin southeast of Powder 
C::l'er. 

.-\:·C;:'S where channei sandstones of the Eocene \Vind 
f:iwr o\'erlie natura! gas fields may be particularly 
':!I',W,','", places to seare;l for uranium because leaks 
: ,u::,lr-containing gas may have created a reducing 

.';;(':1::(:,1 environment iT: the sandstones. Also, the 
':,;],!':"iles are themseh'es potential hydrocarbon reser
'\ (J:r~. ~)articular1y \vherf: L~ty o\~erlie the organic-rich 
\\',,!:::::,,] Shale 1Ien;Del' of the Fort Union Fo-rmation. 

l'r,-",hedding orientation 1'C)e:J.surer:1ents I;', the \Vind 
~~:Ye:- Fornlatioa \Vere lrsed to construct yector nlean 
,::,\ :::-)ying average maps which deiine the paleocurrent 
'y ... :t':::~ and source an:;lS of the e.::u:ly" Eocene rocks of 
::~c ~J.:':::n. Durin£[ the Eocene the \'/ind River flo\ved 
:·.l~t-~',-)utheast acr~ss the nort:.1:ern part of the basin, 
:>:1t r:;e basin near Po\vGer: River, VVyoming, and flowed 
n:'tw"rd across the Casner Arch into the PO\vde.r River 
i~~:'l!\. Northeasterly flowing streams carried coarse
~r.li~.erl arkosic sands in which the Shirley Basin and 
';:\5 Eills uranium deposits formed. 
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The Red Sea geothermal deposits provide a unique 
"ppo~lul1ity to study a modern ore deposit in the pro
':"s: of formation. Of particular interest is the sulfide 
::'c!eS which is analogous to many ancient massive 
'l!l~des in ore potential, bulk composition and sulfur 
>otO;iC composition. 
. Dct:liied sulfur isotope analysis of 10 piston cores 
l~u:n the Atlantis II Deep reveals a complex and dis
Continuous history of sulfide precipitation. Sulfur iso-

tope ratios (8S34 ) within the sulfide facies vary from 
-45 to + 15 ;'~o. Values ranging from -45 to -20 %0 
are ascribed to bacteriogenic processes when brine ac
tivity is minimal. Hydrothermal sulfides have 8S34 

values from 0 to +15 %0 and are directly related to hot 
brine actiyity. 8S34 variations within hydrothermal 
sulfide zones are due to fluctuating physico-chemical 
conditions within the brine pool and, in some cases, 
admixture of biogenic sulfides. 

In addition, samples from 10 brine-filled deeps out
side the Atlantis II area were analyzed. ~Iost of these 
deeps contained typical marine sulfides. Three of these 
deeps, howeyer: Thetis, Shagara, and Suakin, contained 
hydrothermal sulfides similar to the. Atlantis II Deep 
sulfides facies. 

The most likely process of sulfide formation is moder
ately high temperature reduction .of sea water sulfate 
in contact with recent shallow intrusives in the axial 
rift zone. 
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Steamboat Springs is a present-day active equivalent 
of epithermal Au-Ag ore-forming hydrothermal systems. 
Steamboat's sinter deposits contain small amounts of 
Au, Ag, Hg, Sb, and As. Geologic mapping by White 
and others (1964) has demonstrated that hot-spring 
activity started before extrusion of the basaltic andesite 
of Steamboat Hills. Sinter from the Steamboat system 
occurs in gravels that are overlain by the basaltic 
andesite. Intense hydrothermal alteration, including 
almost complete replacement by hydrothermal K-feld
spar, has affected the basaltic andesite. Three plagio
clase separates of differing potassium content from 
fresh basaltic andesite yielded K-Ar ages of 2.52-2.55 
m.y. A sample of basaltic andesite replaced by K
feldspar gave an age of 1 m.)'. 

The thermal area lies approximately on a line con
necting four rhyolite domes. The largest of these is 
nearest to the springs and lies 3. km to the southwest. 
The domes occupy vents from which pyroclastic ma
terial of both pre- and post-basaltic andesite age was 
erupted. Pumice blocks up to 5 cm diameter occur in 
gravels that underlie and Q\'erlie the basaltic andesite. 
The source of energy for the thermal com'ective system 
is most probably the rhyolitic magma chamber that 
supplied the pumice and from which the rhyolite domes 
were emplaced. Sanidine and obsidian from four of the 
rhyolite domes gave K-Ar ages of 1.15-1.52 m.y. 

The data indicate that hydrothermal activity has oc
curred at Steamboat Springs, possibly intermittently for 
more than 2-! Ill.y. The data agree with K-Ar age 
studies indicating 1- to 2-111.y. lifetimes for the hydro
thermal systems that generate epithermal Au-Ag de
posits. 


