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;-\A I A C"ALCIT BIL !ES A UE s SOLUTION: I 
CONTRASTS IN RESULTS FROM DISSOLUTION OF BIOGENIC ANO ~_N_l~ __ 6_2_3_5_3_ 
SYNTHETIC PHASES ANO BIOGENIC PRECIPITAT ION 

BISCHOF F, Wi ll i am 0., Geology Dept . , Wichita State University, 
Wichita , KS 67208; AGEGIAN , Catherine, Oceanography Dept. , Univer ­
site of Hawaii, Honolulu , HI 96822; and MACKENZIE, Fred T., Dept 

ID 't::: - of Ocea nography, University of Hawaii, Honolulu, HI 96822 
.a "Q ~ is solution studies were performed on a series of biogenic and syn­=- · t , . __!hetic (prepared at_high temperature and pressure) Ma - ca l cites to 
~ ,:.; ~valuate their stab ilities in aqueous solution at 25 °c. Synthet i c 
I= ~ l.'.'.phases with MgC0

3 
concentrations below 4 mole% are mo r e stable , where-

=s those with higher concentrations are less stable than ca l c ite with 
.!!:! j;- tabil ity smoot hly decrea s ing as a funct i on of composition. Thes~ 

I._ or-results_are s i milar to ~revious experiments inv o lving inorganic pre ­
._ ar.,:ipitation of Mg - calcite. Biogenic samples are less stable than 
,! "Eynthetic phases, and the stability decrease does not vary smoothly 
JS bith composition . For the biogenic materials, those with compositions .~ e ;a:Jreater than 11-13 mo le': MgC01 are less stable than aragonite. 

J::: a..!! The compos ition of skeletal Mg - calcite precipitated by the 
coralline alga Poro lithon gardineri i n environmentally controlled 
seawater was meas ured as a function of temperature , available light , 
and saturation sta te . Saturat i on state i s the most i mportant factor 
that determines Mg concentration. In contrast to dissolution experi-
rients, only sma ll differences in Mg concentration are observed for 
large changes in saturation state . The concentration of 1-igCO in 
the precipitated material ranges from 15 mole'... at a stoichiomJtri c 
ion activity product (!AP) equal to calcite saturat i on to 19.5 mole·. 
at an !AP approx i mately seven times the saturation of calcite 
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Sedime nts ove::-lying :-i iocene ba s alt r e cord agg :-adation, degradat · 
relative tec t o nic mo veme nts within the central Co ld Creek syncl ~on, "t 
basin • ... •i th a l ong his t ory of s ubs ide nce . Seven lithofacies wer~n;, • 
to correla t e among 40 boreho l es over an a r ea ~= ....... 90 km2 ; five bel ~ 
t he Neoge:ie :luvia l- lacustr i ne Ringo ld Fo!"mation : ( 1) a q uartzi .on9 t. 
con ~l ome r atic sand o vP!" la in b y (2) fi ne - g r ained fluvial facies tic , 
by a wcl :-developed palcosol , col l ec tive ly re :"e rred to as the b caI>Pt,4 
Rin?o l d . ::e x t , l am i ~atcd raud (J) ac~u~u la:ed . ~l~...,·l y i n a low-c~:;l 
e nv1. ronne~::. ( l o 'wcr Ringold) . uar· t z1 t 1. c , o::aicea. s t ream gravel gy 
of t he r.1..:Cle Ri~gold '•••-?re.dcpos 1 tcd nex t ,.,:he:-. t:le ma in channel
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a ncestral Columbia revccup1ed the_ study a r ea . ;.. sudde n, region 1 tht 
s it ion ::.·or. conqlo:':"Lcratc to (5) f1nc - srained :"a.:1cs (uppe r Rin :

1 
tr-.. 

1. n t crprc-::.e.:: to r cfb~ct Ji'lStrcam c!ianat>s i n ci::.=-:cr c l i mate or tge d) h 
· · . • - h 1 . . cton1c: 

ac t 1v1t:,. · ... :nc a terc,..:: sc .. !1men su;..rly ar:d str~am g radient. Incisl 
due to a !."e,~1onal bast· level dr-o;') ~ 3 ra . y . !l . f' ., removed part or all 011 

t !ll! upr•v:.· R1nqo1t! . 1.•t:1c t· co n :-cl.:n 11.·c un.1ts 1:1cludc : (6) local! d ~r 
ri:,c~! i'lc:.s:oc1.•1w (?). ,:l.'.'tri us that :i l lcd .1 palcochanne l near t~e: ... 
cl1na l 3x:.s; r1.'dol:, •n 1c c-,~lc1·t•tc 1.kvclo;..,ed , cCC\',1lly , adjacent to th'tfl 
c:1anncl a:·. "! ("') l .:ll1.• - ; !c1:~t,),~..:-nc '-.',1 .1clysr.ilc :"load depos its that bl!:... 
the stu,!·:· .1 ::-t""•,1 . ~ 

Subsu :·~~...:c l I tho~ t! .1th;: ,11 :11t: ...:o n·el.iuons -:c:,crully corroborate 
1 

modc 1 fot ~o :1 l: - tC?i,l , l0\,: - ,n·t•r.1c;e rat •• o!" tcc · 0::1.c deformation . St t"\a('o,. 

;;;~:~;:;·~:::::'.':)::(!I:~:::?!:i:;::)i~-~~:~~f }~? :h?;~~m~:;~;;~~[. 
t·,1 ri ly dur~:.: m1,!dl, · 1•.:hj•ll, : t 1:nt' , , L ; 1n, : 1l •, 11, • : : :· the t hick congl~f'I'. 
tic :;t•qth': , ·..,· 1i,·i. i:, ··:,::11 : 1, ·, mt ly ... ,l l i, ,: .it :.: .. L,.1sc but not on top, 

A NEI-I llOUGU l'. R GR/\ V l TY Mid ' Fll f< NOHT li C/\ HO!. l r-;/1 
BLA CK, \.;1 l 1 1am h' ., Dt.'•p t. o f Geolog y , 7 8911 

Un1 vers 1ty o f ,\k ron , Ak.1 0 11 , UH .;4 325 
About 10 , 600 gravity s tall o n s hav e bee n used t o create t 

r evised gravity map . Th e m.1 p s how s a c l os e co rrespond t!ftff 
with surf ace gco l oqy a11d m...iqne t 1 c ma ps . 

A s t cp grud 1 cn t. occu r s bet wee n the volcan ic Caroli 
slate be lL (CS!l) , wh1<.: h has c x Le ns1 ve ma fic roots , and tlf 
f e lsic r oc k s o f t he G r cn v1 l l e S a u rat o ;. n Mt block. Tot M 
southwes t, a much s h a l ] O WL't q ra cllent re su lts due to Ut 
interv en i n g C h a rl e t e l>e l a n d s u g g es ts the absenct tl 
signifi ca n t o l de r f0 l !->1c l: r :.. s L 1 t he sout h - cen trU 
Piedmont. The CS!l , a flat p os it Lve, 1s inter rupted br I 
structura lly tran s v ~ r se C- W anomaly. 

The Coa s al Plain l CP) a n d con i nental she lf show a gtftllt 
rol l1ng su rfa ce s 1m1 lar to t h e Char lot e belt's . The tnUlt 
map is occ.:as 1o n al l y c u t by sha llow cir c ular anoma l i es wM 
coinc1d e w1th g ra n ite p luto n s wh e r e expo sed. An extenll" 
negativ e a n o ma ly 1 s ce nt c r e ci o n th e Rolles vil l e plutot. 
another l ar g e o n e i s pre s umably burie d under the CP in Of 
vicinity o f LumLert o n . Ot h e r s show und e r t he CP a nd sevord 
anomali s hdv C b een d r i ll e d , encount e ri ng grani te l , fN 
Raleigh ar.d east e rn slate belt as we ll as the var! 
riassic ba s in s s h o w l1ttle effect o n the regional trttl 

The Mn -oxide minerals todorokite, romanec hite , and coronadite are 
geologically and economically important, but the ir structures are not 
well known because the minerals are massive and yield x-ray powder 
diffraction (XRD) patterns with broad, poorly-defined reflections. The 
romanechite structure was sol ved from two-d i me nsional s i ng l e crystal 
x-ray data (Wads l ey , 1953) , but the todorok i te and coronadite 
structures have not been refined. Controversy exists over the 
t odo rokite structure, and both layer and tunnel structures have be en 
proposed. We refined the structures of these mineral s us in g the 
Rietveld program DBW 3 . 2 (Wiles and Young, 1981) and XRD data. Our 
refined structure of romanechite from Van Horne, Texas, agrees well 
with that determined by Wadsley . Electron density maps show that Ba is 
not at y=O. O as determined by Wadsley but is displaced " 0 . 3A off the 
mirror plane and exhibits an i sotropic thermal motion along the tunnel 
axis. The refi ned struc ture of coronad i te from Broken Hill, Australia, 
is close to those dete r mined by sing l e crysta l methods for o ther 
hollandite minerals (e . g. cryptome l ane) . Pb i s displaced off the 
special pos i tion, (0,0,0) , to (0 , 0.2 . 0) , similar to the Ba displacement 
in other hollandi te compounds. Our refinement of todoroki te from 
Charco Redondo, Cuba, confirms the 3X3 tunnel structure proposed by 
Turner (1982) and provides informati on on the positions o f the tunnel 
cations. 9e st results were obta i ned wi th the tunne l electron density 
(Na, Ca, H20) located at (0.68 , 0.5 , 0.33). For all three structures, 
oxygen pos i tions were determi ned with re l at ively poor prec i sion, but 
ou r data show that va l uab 1 e s true tura 1 in formation can be obtained for 
minerals yielding XRD patterns with br oad, over l apping peaks. 

• Pa rtially supported by the U.S. DOE Nevada Office , NNWSI Pr o ·e ct . 

'\ "a nd thus mus t be r e l a tiv e mino r structura l blocks. 
Thrust s h e et s 1n th e lllue Ridge ar e def ined by llfff 

irregular negativ e an o malies wi th sha llow amplitlM 
superimpos ed on th e highly n e gat1v r e gional va lues, 'l'M 

CORRELATION Of HYDROTHERMAL SERI CITE COMPO 1- 6 0 6 7~ .... ~ ng s Mt belt i n r,;c 1 s d e lineated b y a coincidenct tf 
TIO'- \\"ITH PERMEAOILITY AND TE~IP ER.-\TURE , '-- h-~ ---·-- ~~ur l 1n cs -..,i th 1 ts b o undaries . The Bn,vdrd .:or.: l 
COSO HOT SPRINGS CEOTHER~IAL FIELD. INYO COUl'sTY, CA ~ em SC _pro_du_ces pertubatio n s of crosscutting contOldr 

BISHOP, Barbara, P ., and BIRD, Dennis, h: ., Department of Ceolo ,.? ~ ~ ~ as nc s1gn1 f 1cant cf f ect to the north. 
Stanford Unive rsity, Stanford. CA 9-130.5 V ~ ~ 

P etrographic and geochemical analyses of cutti ngs fro m six wells in 1.1 Co:-so ll o t- ~ ~ 
Sp rings geothermal field show a systematic variation in the occure nC<\ e. ture, and 
composition or se ricite that can be correla ted with high permeability re du ctio n 
zones and tem_perature. _The wells st.udied intersect rhyolitic dikes and s b •o the CONCENTRATION VARIATIONS OF AMINO ACIDS IN i'.AMMALI AN IN , 0 
fractured granitic and d1ont1c basement rocks which serve as the rese rvoir o FOSSILS. EFFECTS OF DIAGENESIS AND THE I MPLICATIONS LL_: __ -_ _ _ _, 
geotherma_l syste m. Low-permeability non-productive zones in the wells con :afl) 8"> FD <AM f tfo ACID RACEMIZATION ANA . YSIS (>trU, 
coa rse•g_rained compositionally _homoge neous primary mu_scovite . High-permeab ,li ~ LACKWELL, Bonn 1 e Department of Geo logy, Un 1 vers ity of Al 
production zones are characterized by abundant fine-grain ed hyd rothermal sericite Edmonton, Alberta, T6G 2E3 , an d RUTTER, N. W., Depar t ment ff 
that exhibits a systematic increase in I( and Al and decrease in Si with in creasing Geology , University of Alber ta, Edmonton, Al berta , 166 2fJ. 
temperature. Hydrothe rmal ser icites from prod uc ing zones with measured tempera- Detailed am in o acid analysis of bones, t eeth, and antl er from 1 

tu res of 215°C, 236°C, and 250"C also show a consistent inc rease in Mg and Fe . marrrna 1 species have shown that concent r ation s of s e ve r al amino" 
__ Calculated activities of the muscovite (KAl,{AISiJO,.(OH),) and pyrophylli te can be related to three facttrs :· typ e of material ana ly zed, 1 

{A~::.1,010(0H)
2
) components for the hydrot hermal seric ites increase and decrease d1ag e netic alteration of th e mat e ri a l, and relative age of thl fOI 

respectively , with increasing temperatu re. This trend is similar to that repo rted fo; . Concentrations of sever a l amino acids are si gni f i cantly c,I 
geothermal systems at Roosevelt Hot Springs and the Salton Sea, although sericites diff e rent in enamel comp a r ed t o thos e of dentine or ceme nt. Th U 
from these systems are compositionally distinct from those at Coso. be us ed to check t hat no con t aminat i on of one mat er i a l by anothll'l 

Computed distribution of aqueous species in the geothermal fluids were com- occurr ed, whi c h is crit i ca l fo r usi ng the data fo r amino aCl d di 
b_ined with acti_vity phase diagrams accounti ng for hydrotherm al sericite composi- since al l th r ee materials ha ve different racem iz at i on rat es for • 
t10ns to determine a pH _of 6. 1 for t he geothermal fl uids. T hese calcu latious suggest ac i ds . Fu r t hermore, c omparat i ve ratios between d i fferent acidl 
t hat hyd rotherm al se n c1tes are m local equil ibr iu m with the geothermal fluid , but ( called i nter aci d rat ios) ref l ect simi l ar differences . 

1
,., 

p nm ary muscovites in low permeability zones are metastable. Composit ional data Wi th i ncr eased ingrowth of s eco ndary miner a 1 s . gener a Y 
on hydrot herm al .se ricite from act ive geothe rmal systems at Cose Hot Springs, reduced amin o ac i d concent r at i ons are observed . Interac i d ritJ 
Roosevelt Hot Sp rin gs, and the Salton Sea show th at t he mineral is se nsitive to tern- concent r at i en s vary sign ifi cantly the no r ms expected fo r t he t 
perature and water/ rock ratios and may be a useful indicator of high permeab il ity mater i a l wi th i ncr eas i ng degrees of alteration . The s e effects 
zo nes within a geot.bermal fi e ld . 1 i nked to abnorma 1 racem i zat ion rat i os observed i n the same UIP 
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