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not much older. The cave was self-seale d about 9,000 years ago, having 
been open only during the waning phase of the Pined a le Glaciation. 

Original depositional laye rs of angular, pebbleTsized roof debris 
should have been of nearly constant thickness on the nearly horizontal 
floor; disturbance of layers and periodic excavation of depres s ions 
indicate occupation by Man prior to 12,000 n.p. and at intervals durina 
the following 3,000 years even though at times the cave Ims too 10l~ for 
erect posture. Co r roborative evide nce is supplied by the presence of 
artifacts and butche red bones. Included in the 44 s pecies of mammals 
represented in the faunal refillins are tundra-adapted Collared Lemmings, 
the world's oldest record of domestica t ed dogs, and six extinct spe 

GEOPHYSICS APPLIED TO THE SEARCH FOR GEOTHERMAL ENERGY RESOURCES 
Eaton, Gordon P., U.S. Geological Survey, Denver Federal Center, 

Denver, Colorado 80225 
The history of geophysical exploration for geothermal energy resources 
has been too brief to provide consistent guidelines for the explora
tionist. Considerable uncertainty exists as to the actual physica l 
nature of geothermal reservoirs. It is, nevertheless , possible to 
search for geothermal fluids in an approximate I'/ay , geophysically, even 
in the absence of \'Iell defined conceptual models. t~a ny techniques cur
rently are being, adopted, tested, or applied. Among th ese are: heat
floI'I measurements, thermal infrared imagery, direct-current and e lec
tromagnetic sOLi nding and profile surveys, electrical self-potential 
surveys, geomagnetic variation soundings, airborne and ground magnetic~ 
gravity, active se ismic refraction and reflection surveys, microearth
quake measurements, and seismic noise recording. Only those techniques 
related to present-day elevated temperature or steep thermal gradients 
are direct methods. Exploration on a crustal scale is no\'l conducted by 
means of heat- flo\'l measurements, geomagnetic va riation and magn e to
telluric soundings, and measurement of teleseisillic P-\'iav e delays. 

Depending upon geologic c ircumstances, one may be looking for, (1) 
individual co nvect ing hydroth erma l cells or associated effects, such as 
intensive hydrothermal alteration; (2) bodies of magma (or their par
tially crystalline derivatives); or (3) permeable fra cture systems 
a long I'Ih i ch hot fl u i ds may be movi ng to\·/a I'd the s u t'face from sou rces 
and depths unkno~m . Al though hydrotherma ll y altered rocks hav e sOllle
~Ihat predictable physical properties, their presence mayor may not be 
si gnificant, depending upon the age of the a lterat ion. The search for 
magma is at present hampered by a serious lack of fundamental data on 
the physical prope rti es of magma. 

BROliliN OOIDS, CEREBROID OOIDS AND ' SPASTOLI'rHs ': I11PLICATIONS F'OR 
UNUSUAL SALINITIES IN THE fUDDLE CARBONATE INTEHVAL, BEL'f SUPERGROUP 
(LATE - PRECAMBRI AN), NORTH1-lES'l'ERN flONTANA 

Eby, Davi d E., Department of Earth a nd Space ScIences, 
S . U. N. Y. at Stony Brook, S-tony Brook, N. Y. 11794 

Syndeposi tio nal bl'ca kll p;e of calcareous oolds is oft e n at least 100 
times greater in mode rn hypersaline than normal marine settings 
(Hall e y, 1974) . Thi s interpretation is fur ther s upported by the 
presence of abnormally hi gh breakage a nd other synsedimentary defor ma
tion in several ancient oolite sequences closely associated l-/i th 
evapori tes that range in age from r'lississippian through Triassic. 

Ooids from nwnerous beds within a nd amone; meas ur e d sections of the 
tHddl e Carbonate Interval of the Bel t Supe r group display breakage fre 
quencies from nearly 0% to over 25% . Accompa nying breakage in 80me 
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GEOLOGY AND MINERALIZATION OF THE TUBU 
Frye, Kenneth L., Departmenl o f Geolo 

Iowa City, Iowa 52242 
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