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the mine by lateral movement through the 10l.Jer aquifer . 
I'later demand for the prototype industry is less than the natural 

recharge and can be supplied by ground Hater. If oil-sh a l e development 
is to proceed b eyond the prototype s tage, water will have to be import­
ed to meet the industrial de mand, and mine-deHa tering opera tions will 
eventually have to handle ,~ater ,~ith dissolved - solids concentration 

comparable to sea Hater . 

COMPARISON OF COMMUNITIES 
I-lest, R. R., Department of Geology, Kansas State Unive rsity, 

Manhattan, Kansas 66506 
r'larine benthic communities can be compared spatially and temporallY 

using l)the Shannon-I'J1ener diversity index , 2)equitability, 3)rnode of 
life , 4)trophic structure and 5)character of the substrate. Trophic 
structure can be subdi vi ded into 1) l'ank of categori es based on number of 
species in each and 2)species distribution within each category. . I 

Deternrlnation of these paranEters and their comparison with geolOgIC I 
age and substrate grain size for 7 lingulid cOntllunities (4 Paleozoic, 2 
Mesozoi c and 1 Holocene) suggest severa l general i zati ons for further. 
tes ti ng . (l )Shannon-Hi ener di vers i ty of 1 i ngul i d communi ti es i s sen~l' I 
tive to substrate grain size. (2)Equitability is belOl'1 0.50 indicatIng 
distur.bed assemblages, unstable environnEnts or both. (3)Sand substrates 
are dominated by epifaunal s pecies as are all Paleozoic lingulid CO~J1lU~' lJ 
ities, indicating the grain size vias unimportant to their mode of lIfe. 
the Cretaceous clay community is dominated by infaunal species, the re' l 
sult of post-Paleozoic adapt'ive radiation of infaunal siphonate bivalveS, 
(4)Low level suspension feeding s pecies dominate 5 of the 7 communiti es 
and incre ase through ti me at the expense of the other 3 trophi c groupS, 
(5)Differences in pe rcentages of collectors and swallO\~ers in conllT1un:t~ eI 
vlith sand and clay substrates may reflect organic content and/ormoblll Q 
(i.e. firmness) of the substrate. (6)The silt substrate supports a roof! 
even di s tri buti on of speci es in the 4 trophi c groups \'Ihi ch may be beCaIi)1 
a)the substrate is silt or b)this i s th e oldest community studied. (7 
In general the tI~o most abundant taxa (base d on percent indi viduals) be,­
long to different trophic groups vlith the dominant taxa in each grouP ,l n 
most communities from 2 to 5 tinES more abundant than the second rankI ng 

taxa. 
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GEOTHERNAL EXPLORATION IN THE UNITED STATES - 1974 
Hest phal, Harren H., and Hutt rer, Gera ld H., Intercontinenta l Energy 

Corporation, Denver, Colorado 80202 
Geothermal e nergy may prove to be an important future U.S. power 
source . The exte nt and potent ia l of geotherma l r esources , however, 
remain virtually unknoHn since ex ploratio n is at a r elat ive l y low 
l evel and the t ec hno lo g y of exp l oration is i n its infancy. 

The lar gest perce nta ge of Hilcl cat geot he rmal ex ploration in 
the United States in 19 74 is in th e Basin and Range Province, Hith 
s maller but no less important exploration efforts in th e Rio Grande 
Trou gh in Color+ldo and Ne,{ Ne x ico , the Modoc Plateau in California, 
th e Cascades in Hashington and Oregon, a nd in and around th e llouldcr 
and Idaho Batholiths in Montana, Idaho, and Orego n. 
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IlNNUAL NDE7' [NGS , NIIlNI BEliCH , FLORIDIl 

Th e major pr o bl ems co nf ronti n g g eot hermal cxp l o r a l: io n in th e 
Unite d Sta tes arc the val idity of th" v ar ioLis gcoc hemL ca land 
geophysical t ec hniques used, th e bure aucratic confus io n over l easi ng 
Public lands, a nd r eso lution of th e legal definition of geothermal 
energy . 

ROC K GLACIE RS AND IlLOCK FIELDS 
Sid n ey E. White , De partment of Gcology a nd Mineralogy, Ohio State 

University, 125 Suuth Oval Drive, Columbus , Oh.Lo 43210 

1005 

~th t on g ue-shaped a nd lob a t e r ock glaCiers are r ecognized in most 
alpine regions t oday. For th e tongue-shaped, tIm situations e merge : 
~ose Hi th b u ried glaci e r ice (debris-covered glaciers) called iee-

I ~red rock g l aciers , a nd those Hi th interstit ial ice knoHn as i ce­
cemented rock glaciers . Th ose ,·! ith jce cores are r cvea l e d b y s h n llOl, 
de p r~SS io n s betHeen r~ ck g lacier clild headH;dl. cl Lff (Hhe r e a former 
glaCle r mel t ed ), lIIargl. n a l a nd cent ra 1 meander~ng f u rrol'!s , an d collapse 
Pits . Ice-cemented rock glaciers ordinarily do no t posses s these 
~at ures. As appli e d t o 18 rock glaCiers in Colorado Front Range , 12 
qS t of th e Cont i ne nta l Divide arc ice cored, 6 Hes t of th e Divide are 
ice cemen ted . 

I 

Han y lobate ro <:k glaciers also a r e jn Co l o r ado Front I{ange ; of 
those s tud ied the majo ri t y are on south s ides of valleys , a nd, except 
~r t alus, ar~ the mos t volumino us form of lIIa ss Hasting. All those 
abOve treeline are ac tive " ith us ua l c haracte ri s t.i cs of other rock 
glaCiers , all or i gina t e d from tal us , contain interstitia l i ce , move 
Outward f r o m va l ley \oIall a t 1 to 6 cm/yr, and contr ib u te f a r mo r e 
debris th an here t ofo r e r e alized. 

Blo ck f ie lds and block slopes (on >50 slopes) are pola r as He ll a s 
alPine. They occ u r belml cliffs a nd alo ng ri d ge tops ".Lthout visible 
source roc k; some ace stabl e an d some active . Production of an g ular 
~locks by fro s t -\V edgi ng is not proved . Force e xelCted by adsorbed 
~lecular Hater on min e ral s urfaces is s u ffic i e nt t o \Viden cracks 
iO rmed previously by press ur e release. Novement o n ce " as by gelifluc­
tion , if finelC matrix betHee n b loc ks , 110\, Hashed o ut, fo rmerly exis t e d. 

I
' A COHPAR ISON OF LINEAl-IENTS AND I' I{ACTURE TRACI·:S TO JOINT1N G I N Til E 

APPA LACliIAN PLATEAU OF ALABAHA - - DORA- SYLVAN SP I(l NGS AREA 
ioJiel c ho"sky , Charl es C . , a nd Drahovzal, James A. , Geological 

Survey of Alab ama, P. O. DraHer 0 , University , Al abama 35486 
. In rec e nt years , several Horker s have s hOl-Jrl that t he dominant modes for 
It rends of ILn eDmen t~ and fracture traces mapped [rom aeria l phot?g raphs 
{ t~en at 10H to med~um al tItud es general l y correspond to t h e d om~n ant 
~des fo r th e strike of joint s i n r e lative l y f l at - lying sed imentary 
rOcks . Li tt le deta iled Hork , hOH ever , has b een done to co r re la te joint 

ltedes Hith I in e.1lllent and rr;]cture-tra ce modes mapp ed [ r om hi.gh - a ltitude 
( )18,OOO m) and orbital ima ge r y. 

. 'j\oJQ 7J, - mi nu tc q uadrang l es (Dora and Sy lv an SpL- i ngs) i n t h e \<Jarrior 
basi.n of the Appalachian Plateau '·/ ere selected for a d etailed j o int and 

llinea~ent /fr ac ture~trace analysis. The major :-ock unit exposed i~ this 
area IS t h e PottSVI ll e FOLlllDtIo n o[ Pel1nsyLV'lnla n a ge , "/lnc h cons~sts 
thie[ly of aI Lc l"Jl: ltLng heth; or sa nd :;lollc nnd s ll ale . 'J'opogr.:l plllC anu 
IOnal l i n eaments and fracture traces I'Jere mapped from ERT$ - l band 5 and 
l igh -altitud e color -infrared data and Here transferred to th e quad r an -


