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Dear Fred:

I have enclosed copies of the GSA abstracts that I mentioned 1n
our phone conversation todav. These abstracts are interestinag
with respect to the possibility that an alternate groundwater
flow system model may be valid in the Gulf Coast sediments
associated with the salt domes.
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ULMER, Gene C., Department of Geology, Temple
University, Philadelphia, PA 19122

Graphite/carbon has recently been reported in large portions of the
stratigraphy of the Skaergaard (Sato & Valenza, 1980) ,0f the Bushveld
(Elliott et al, 1982), of the Stillwater (Volborth and Housley, 1983),
and of the Laramie Anorthosite (Frost & Lindsley, personal communica~
tion). Additionally, narrow stratigraphic zomes of graphite associated
with mafic silicates and platiniferous sulfides are famous ores in the
Bushveld and Stillwater (op. cit.) and are also known for example in
the Ural Mtns, Norilsk District (Genkin, 1970); in an ophiolitic com-
plex in Zambales, Philippines (Abrajano and Bacata, 1982); in ophiolit-
ic alpine peridotites in Labrador and Newfoundland (lan Mason, personal
communication) and in several serpentinites of Austria (Stumpfl, per-
sonal communicatiom).

Preliminary data from stepwise pyrolysis and recomncissance work
with intrinsic oxvgen fugacity measurements all substantiate the
textural evidence that most of this graphitic carbon is primary. For
exasple, i~ oxides and silicates in the Bushveld Merensky Reef, from
84-1835 ppm of pon-organic, non-carbonate carbon is detected with
pyrolvsis above 10009C. Again in the Bushveld, silicate and oxide fop
data from 750¢ to 11500C show nc re-equilibration with the graphite.
The 11500C values of -log £0; ¥13.8 for some 600 meters of the Bush-~
veld Critical Zome., This graphite is therefore in equilibrium with the
silicates and oxides, i.e., there was primary carbon buffering.

The provenance of this carbon is not certain; it may be mant le~
derived, sedimentarv footwall derived, or metamorphically added, but
the graphitic carbon is not biological contamination. Similar studies
need to be done on other plutons. At these low f0; values, sulfide
immiscibility ies enhanced, hence the .uphu--uxgxu asscciations.

SULFIDE MINERALIZATION IN THE WINNFIELD SALT N 32087
DOME, LOUISIANA
ULRICH, Mark R., KYLE, J. Richard, Department of Geological Sciences,

University of Texas at Austin, Austin, TX 78712; and PRICE, Peter

E., Marathon Oil Company, Denver Research Center, Littieton, co

80160
The Winnfield salt dome is a shaliow piercement dome within Cretaceous
siiciclastic and carbonate strata in the North Loutsiana Basin. Quarrying
operations in the cap rock have exposed zones of metal sulfides. Suitides
observed during field and petrographic study are, in order of decreasing
abundance; pyrrhotite, marcasite, pyrite, galena and sphalerite. Barite s
tfrequently associated with the sulfides. Sulfide minerals occur as: (1) ‘hick,
roughly-lavered massive-sulfide lenses in troughs at the anhydrite-caicite
contact; (2) veiniets in anhydrite, gypsum and calcite, filling fractures and
permeable zones commonly paraliel to the stratified host; and (3) massive
sulfide mounds in anhydrite, filung open-space and repiacing brecciated
anhydrite. Euhedral 1o subhedral pyrrhotite, typically ranging from 0.1 to §
mm mlen‘th.ummmmmmmmmumdhapm
Intergrown masses of cryptocrystalline marcasite and pyrite are more abundant
at the anhydrite-caicite contact. Gaiena and sphaierite were precipitated late
10 the mineralization history OCCUrTIng at the top of the massive sulfide lens and
in cross-cutting fractures and as overgrowths on W Sulfur isotopic
values for the sulfides range from +9.1 to -23.7%, & *5.209Pn/ 1Py for galena
s 18.65%.

The mineralization process at the Winnfieid salt dome is believed to have

been similar to that of Mississipp: Valley-type Pb-In deposits. Basinal brines
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as a result of lithostatic loading; fractures produced during salt dome
piercement provided access for the brine to the cap rock. Metallic sulfides
were precipitated as a result of mixing with reduced sulfur generated by
sulfate-reducing bacteria in the cap rock.

PROVENANCE OF FRANCISCAN AND RELATED SANDSTONES OF No 19832'
NORTHERN CALIFORNIA, VITH IMPLICATIONS FOR SEDIMENT .
DISPERSAL DURINC THE TERTIARY

UNDERWOOD, Micrael B,, Dept, of Geoclogy, University of Missouri,

Columbdia, MO, 65211

Petrogmaphic data from sandstone sultes collected ir the Garberville-
P, Delgadas regl ¢ northern California demonstrate that smultiple
soumce terranes supplied de‘ritus %o the Franciscan subduction complex
during the Tertiary. Several dlstinct petrofacies are evident within
she Coastal Bel: Franciscar alone, including sultes dominsted by vol-
canic lithins, sedimentary lithics, and qmm/‘phaochulx-hmw.
The volcaric detris protably origirated in the Palsogene magmatic arc
of southern ldahc or the Sierra Nevada arc system, whil  the sedimen-
tary rock fragments wepe likely erocded from Franciscan/Great Valley
strata, pernaps via local sutmirine activity., A plutonic provenance
is required for the tulk of Coastal Selt strata, however, with the
Sierra Nevada-Idahc tathelitn trend the most logical source, Sub-

arkosic sandstones of the Yager "formation"” also reflect a strong
plutonic provenance, Strata of the King Range “"terrane” yield some
samples with elevated quartz values. As a group, Lowsver, there is
considerable overlap between this sulte and both the Coastal Bel® and
Yager; a similar plutonic provenmance is therefore envisioned. Finally,
Neogene forearc deposits of the Wildcat Group were derived almost
exclusively from uplifted sedimentary strata of the northern Coas"
Ranges. Significantly, the Klamath Mountains appear to have bee. rel-
atively inconspicuous as a source for any of the rock units exanined.

These data are important for models of paleogecgraphy and sediment
dispersal during the Tertiary. A comtiration of transverse and longi-
tudinal transport is favored for the Comstal Belt and King Range,
while Yager and Wildcat basins were protably fed by transport systems
that were oriented roughly east to west, Along-strike variations in
the plutonic scurce terrane are also inferred,

AN ARCHEAN ANALOG FROM NEWFOUNDLAND AND ITS BEARING |
ON THE ORIGIN OF ANCIENT GREENSTONE BELTS N9 30979

UPADHYAY, K. D., Department of Earth Sciences,

Northeastern I11inois University, 5500 N. St. Louis Ave.,
Chicago, IL 60625

Archean greenstone belts,whose tectonic origin continues to be a sub-
ject of debate (Condie, 1981), have very few Phanerczoic counterparts.
New information on the geclogy of Burlington Peninsula, Newfoundland
shows that this region possesses many striking similarities with Arch-
ean terrains, someof which are as follows: 1) Archean high-grade meta-
morphic terrain and the low-grade greenstone-granite association are
represented, respectively, by the Precambrian-Cambrian Fleur de Lys
Supergrout (plus the Grenvillian basement gneisses) and the Lower Grd-
ovician Baie Verte-Betts Cove ophiolites, the latter associated with
various granitic bodies. 2) The Fleur de Lys terrain contains po yde-
formed psammitic mica-garnet-kyanite-and staurolite-schists; tne ophi-
olites show greenschist facies metamorphism and moderate deformation.
3) The outcrop configuration is similar to those of many Archean ter-
rains, €. g., the ophiolites occur as linear belts, forming limbs of
two separate, tight synclines. 4) Komatiitic lavas, confined almost
entirely to the Archean, are also known from both of these ophiolites.
5) Consdierable amounts of graywacke, argillite, and chert are assoc-
jated with the ophiolites. 6) The Archean “gneissic complex” is repre-
sented by the Burlington Granodiorite, probably related to am Ordovic-
tan island arc. 7) The “post-tectonic granite” of the Archean can be
equated with the Silurian Cape Brule Porphyry of Burlingtor Peninsula.

The ophiolite suites of Burlington Peninsula reoresent Appalachian
oceanic crust and mantle. Most data is consistent with their origin
in a back-arc setting above 3 subduction zone (Upadhyay & Neale, 1979).
A marginal basin-island arc setting, therefore, appears to be plausible
for the genesis of Archean greenstones, as had also been su?pstcd from
the Cretaceous "Roca Verdes® of southern Chile (Tarney et al, 1976).

EPIDOTE-BEARING PERALUI INOUS GRANITOIDS OF THE l N? 31718
NORTHERN ALABAMA PIEDMONT

USDANSKY, Steven ., and GREEN, Nethan L., Department of Geology,

The University of Alabama, P, O. Bux 1945, University, AL 35486

The Pincknevville Complex of the Northern Alabama Piedmont contains
mouerately to strongly peraluminous trondhjemites and granites which
exhibit both S-type and I-type characteristics. S-tvpe aspects include
the presence of moda. muscovite and garnet, greater tham 1.1X CIPW
normative c~rundus, am the presence of biotite-rich segregations in a
leucocratic matrix. I-type characteristics include a broad range of
silica contents (62-76%), linear inter-element correlations (at 993
confidence level) among $107, Alj03, Ti0;, FeO, MgO, Ca0, KzO and P304,
and the presence of sphene rather than 1 te as the dominant
Ti-bearing phase. Na0 contents are variable and ramge up to 5%;
petrographic evidence indicates that this is io part due to secondary
albitization of plagioclase.

Euhedral epidcte, present in both trondhiemites and granites, is
typically assoclated with sphene and rimmed by primary biotite. Mass
balance calculations indicate that the epidote and sphene may have
formed through the breakdown of early magmatic hornblende, by reactions
such as HBL + KSP + AN + MT = BIO + EPI + QI (Zen, 1982), or HBL + KSP
= BIO + EPFI + SPH + AB + MUS + QZ. The total lack of hornblende in
granitoids of the Northern Alabama Fiedmont, however, suggests that
amphibole never formed, and that epidote and sphene crystallirzed
directly from the granitic magmes.
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ORIGIN OF METALLIC SULFIDE DEPOSITS IN GULF N° 32086‘.
COAST SALT DOME CAP ROCKS .
PRICE, Peter E., Marathon Oil Company, Denver Research Center,

Littieton, CO 80160; and KYLE, J. Richard, Department of

Sciences, University of Texas at Austin, Austin, TX 78712
Guif Coast salt domes are the focus of many processes yielding economic
deposits or accumulations of minerals and hydrocarbons. Salt, sulfur, gypsum,
anhydrite, Umestone and uranium are commodities that have been produced
from salt domes or the sait dome environment. Recent exploration at Hockley
Dome, Harris Co., Texas, indicates thai thus environment s also capable of
producing significant concentrations of metais. Sixty-five core tests indicate
an annular zone of metallic sulfides around the perimeter of the cap rock.
Concentrations of iron, lead, and zinc sulfides in this zone range from trace
amounts to over 30% in both calcite and anhydrite components of the cap rock.
Sigvlicant concentrations of barite and silver have also been identified.
Ferrographic, isotopic, trace element, and biological information suppor.s
origin of the deposit through a complex evolutionary system involving
mup’ygwuwmmmmmw
and migration. ““Pb/“"*Pb for (7 sampies) ranges from 18.73 to 1879
and s similar to modern Gulf Coast lead-rich formation waters. ™S for
sulfides (40 samples) show a wide range from -19.2 to +4.0 ".s; associated
sulfates are heavier with 4°“S for barite (5 samples) ranging from +22.5 to
+50.9 %« Limited fiwd inclusion data for barite suggest a range of 120-
130 °C for mineralization.

Salt dome cap rocks provide excellent physical and chemical traps for the
localization of metals cor.zamned in formation waters. Metallic sulfides may be
precipitated from metalliferous brines circulating in the permeabie cap rocks
as a result of interaction with reduced sulfur derived either by bacterial
reduction of cap rock anhydrite n the presence of hydrocarbons or by
externally derived reduced sulfur trupped in the salt dome environment.

STATUS OF GEOLOGIC AND HYDROLOGIC CHARACTERIZATION OF ° |
A POTENTIAL NUCLEAR WASTE REPOSITORY SITE In asLT | N© 32350 |

PRICE, Susan ™. and GEPHART, Poy E., Rockwell

Hanford Operations, P. 0. Box B0C, Richland, WA 99352
The Basalt wWaste Isolation Project (BWIP) is chartered with the respon-
sibility of assessing the feasibility of using the Columbia River basalt
beneath the U.5. Depertment of Energy's Hanford Site, south-central
Washington, as a geologic medium for the disposal of nuclear waste.
Within the BWIP, geohydrologic studies are focusing on repository site
characterization, particularly those factors that might influence
groundwater transport ¢f radionuclides to the accessible environment.

Beneath the Hanford Site, the Columbia River basalt consists of at
least 70 basalt flows extending to 2 depthof >3 km. Within the 180-km*
central Cold Creek syaciine these flows appear to be nearly flat lying;
2t least four are thick (40 m) and laterally continuous 2.d are pres-
ently considered potential candidates for repository development.

These flows lie 850 to 1,150 m below gruund level within a 47-km’ area
currently considered tc be the prime _andidate site. Tectonic studies
appear to indicate that the site area was deforming at a2 low average
rate of strain in the Miocene and that this rate has continued ‘nto the
Tate Cenozoic.

Available head and hydrologic data appear to indicate that ground-
water within the deeper basalts generally moves laterally t:rough zones
of nigher hydraylic conductivity (flow tops) and vertically through the
fractured flow interiors. Hydraulic head gradients appear tc de low
(~10°* m/m). Horizonta! hydraulic conductivity values of 107’ to
107%* m/s have been measured withir flow interiors; tests needed to
obtain vertical hydraulic conductivity values are planned. An iterarive
aporoach invelving numerica) modeling and data collection and interpre-
tation is being usec tc develop a2 preliminary geohydrologic conceptual
mode! of the potential site and surrouncding area.

DEFORMATION REGIMES AND DISLOCATION o
SUB-STRUCTURE IN SILICEOUS UNITS ALONG THE l‘o 36
HELVETIC THRUST ZONE, EASTERN SWITZERLAND
PRINGLE, Lesurel R. and EVANS, Brian, Department of
Geological and Gecphysical Sciences, Priaceton
University, Prioceton, NJ 08544
Optical and transmission electron microscopy of samples
from the siliceous units along the Helvetic thrust zone of
eastern Svitzerla~d shov & systematic range of deformation
regimes. Frontal locations show evidence of pressure
solytion but minor evidence of dislocation flow. Locations
nearer the root zonme show a tremsition to disiocation [luw
&3 the dominent deformsation mechanism. On the basis of
lisited preliminary sampling, this transition appears to be
Sear the anchizone/greenschiet metamorphic boundary which
cuts the internal structure of the :hru’t zone . r"c 3
dislocation densities range from 4.0xi0" to & .8xi0"cn
peaking in the middie of the thrust zone and decreasing

toward the root zone. Un the greenschist side ~f the
boundary toward the root zone, recrystallization is
nearly penctrative and grain size 18 relatively constant.
Although there are many uncertainties associated with
the use of dislocation sub-structures as piegometers, it
is interesting to note that the paleostresses derived from
published differential stress/dislocation density relations
and the overall changes in de‘ormation style agree with
previously piblished results for the carbonate units which
make up the dulk of nappe pile. Recrystallized grain sizes
imply signiiicantly lower values for differential stress.

TEMPO AND MOU
MAMMA LS l N? 30958
PROTHERQO, Donald, Dept. Geclogy, Knox
College, Galesburg, IL 61401; and SHUBIN, Neil,
Museum Comp. Zool., Harvard Univ., Cambridge, MA
Previocous detailed studies of evolutionary patterns in fossil
mammals have suffered from lack of geographic and temporal
contrel, and from small, selective samples of the total
fauna. Paleomagnetic sftudies of the Oligccene White River
Group have given more precise stratigraphic resolution, and
geographic control ranging over a transect from North Dakota
to Colorade Fe have surveyed the entire White River fauna,
and examire. the speciation patterns in all of the wmammals
that are reascnably abundant in the middle Oligocene (latest
Chadronian-Orellan, about 32,7-30.7 Ma). These include the
oreocdonts ! and > 0
meryx, the camels P o the rium Para » the horses

Mesohippus ¥ ERDX.L_Q
» the rodents lschvromys and ;*u rabb
ae . Most taxa are static through the interval, or
show rapi

morphological changes (such as inflation of

CF SPECIATION IN OLIGOCENE

auditory bullae in E_mgg*@g_m. or change in premolar crest
in i P These changes appear to take place in less

thar, 100,000 years, based on es imaticn from known paleomag-
netic datum levels, Only one possible example cf gradualism
cccurs (dwarfing in !%gggm and this size decrease
can easily be interpre as stepwise and punctuated. Thus,
phyletic gredualism appears to be a rare phenomenon in
Oligocene mammals. Most species are static for long periods
of time, followedi by rapid morphologic chunge, as predicted
by the "punctuated equilibrium™ model of speciation.

EASTERN NORTH AMERICAN JURASSIC BASALTS: AN INTER- I No 29478‘
BAST PETROLOGIC MODEL :
PUFFER, J. H., Geology Department, Rutgers University, Newsrk, NJ
07102; and WURTUBISE, D. 0., Mobil 0il Corporstior, P.0, Box
Sideds, Derver, OC BOR17
em-uez type magms cf extremely uniform composi’ .or extruded onto the
Culpeper, Newsrk Hartford, and Fundy basins., This widespread vulcan-
ism was probatly spproximstely synchronous although the inaividual
basins may not have been physicelly comnectec, These high-Til. basalts
chezically resemble the continental flood basalts within the Africar
Karroc province and may be the product of similsr extensional tectonic
processes, The high degree of uniformity of the widely spaced high=
TiC, basalts of eastern North Americe implies that they are not frec-
tionation products of & more rafic perental magmes end that they are not
directly related to hotespot activity. Compositional uniformity of the
nigh=Ti0., basalts extends intc the phenocryst content, particularly the
uniform sition of sugites ‘Ca, Mg, Fe.. ) in the Qulpeper, Newsrk,
and Hartford basin basalts, sl edfitdt in the Pundy basslts sre
less uniform.

The high=Ti0. basalts uf the Culpeper, Newark and Hartford besins
are each mrluin by high=Fe.C. type basalts of somewhat less uniform
composition. The sugite ca&.a-n of high~Fe_ 0. besalt fror each of
these basins is relatively iron enriched (& ‘)i Fe 1" witn minor
variation. e high-Fe.C, beselt is probeti} debived’ from hign=Ti0
magne throvgr fractionatifn processes that sccurred in an vpper warfle
environment, perhapes st the base ¢f an sttenua*~+ but stil. substantial
thiciness of crust.

The pyroxenes of the uppermost basalt units + the Culpeper, Newark,
and Hartford basine are quite diverse. For exam,..e, within one semple
of Millbrook basalt (Culpeper basin sugites range from %55” to
Cuylg”h.‘v suggesting & compler set of reactions,
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850 %sn narios oF cauciTes AND CAP ROCK OF MOCKLEY l N° 29407
DOME, TEXAS: IMPLICATIONS FOR BRINE MOVEMENT RELATED
TO SALT DOME MINERALIZATION AND CAP ROCK FORMATION

Posey, H.M, .| wesse), G.R.,2 Fullagar, P.D.,! and Price, p.£.,2

Univ. North Carolina, Chape! Will,K NC, 27504, Zmarathon Oit,
F.0. Box (63, Littleton, CO, 80160
011 field brines and minerals associated with Mississippi Valley-type
deposits have similar B7Sr/86%r ratios; these ratios are high compared
to seawater ratios of their respective hosts and often surpass the high-
est mean values for the entire Phanerozoic (=0.7091). Sulfides within
the cap rocks of the Hockiey dome near Mouston have been characterized
s Mississippi Valley-type (Price, et al, in press). Ore textures sug-
gest that sulfides formed during and after the !imestone cap rock;
®.g., marcasite pseudomorphs of gypsum are replaced by calcite, yet
other sul fides replace that calcite.
To test the theory that Hockley sulfides formed from brines we examined
Sr isotope ratios of cap rock |imestones and vug-filling calcites.
875r/B6Sr ratios of the cap rock limestones range from 0.7088 to 0.7100;
early vug calcites = 0.7076-0.7057; late vug calcites = 0.7094-0.710k.
Sr concentrations (65 to 158 pom) are inversely proportional to the
875r/865r ratios. B875r/86Sr ratios of the Jurassic Louann evaporites,
which are the source of Gulf Coast salt domes, are <0.7072 (Pushkar,
et al 1383), and fall within the range of Jurassic seawater.
It appears that a low Sr, high B75r/865r ratic material mixed with a
high Sr, low ratic material (probably the Louann) to form both the cap
rock and the vug~filling calcites. The high ratio source was probab!
@ hot, basin-derived brine, or heated groundwater, or both. The Mocklev
Cap rock Sr ratios are higher than the Louann evaporites and higher than
the unmineralized Gulf Coast salt dome cap rocks thus “ar reported

MODELING TUNNEL CATION DISPLACEMENTS IN WOLLANDITES r'
USING STRUCTURE ENERGY CALCULATIONS N- 1 080

POST, Jeffrey £., anc BURNHAM, Charies W., Dept. of Geological

Sciences, Harvard University, Cambridge, MA 021138

Previously reported structure refinements of hollandites show that the
tunne! cations exhidit anomalously high apparent therma) motica, and in
many cases, are displaced away from special positions, 2a. We have used
structure energy calculations to mode] the positional disorder and dis-
placements for tunne! catiuss in Ba(Ti A1).0,. and hollandite. Cation-
anion and anion-anfon Modified Electron Gng lﬁort-nnr potentials were
fit to Born-Mayer exponential relations, and Busiig's WMIN program was
used to obtain tie minimum-energy structural configurations, using the
positional parameters of the tuane) cations as variables. The Mn-0 po-
tential was derived by least squares fit to the pyrolusite structure.

Calculations were performed on a supercell corresponding to a tunnel-
cation orocvm? repeat of two unit cells, as indicated by diffraction
experiments. he calgulated displacements of Ba in BalTi A1) 6‘ rang-
ed from 0.02 to 0.95 g depending on the configuration of the Bt the
octahedral framework. One mode! yiglued a Ba displacement that matched
exactly the observed value of 0.33 This Al configu-ation was used
for all subsequent calculations involving Ba and Sr tunnel cations. The
calculated displacements for Ba_and Sr in hollandite (with a smaller
cell volume) are 0.14 and 0,63 X, respectively, compared with observed
values of 0 (large temperature factor) anc 0.58 K is at the special
position, Za, fn both the calculated and observed structures. Our cal-
tulations confirm that the preferred site for Na is at or near the spe-
cial position, 2b.

The positional disorder observed for tunnel cations in hollandites
probadl y is caused by the occurrence of a varfety of Al configurations in
¢ifferent unit cells. Our calculations show that several of these con-
figurations yield neariy identical structural energies. Thus, for each
tunnel ration type there will be a range of minimum energy positions.

THE SHULAPS THRUST AND ITS ROLE IN THE DEVELOPMENT No 19954 |
OF A CHARACTERISTIC WESTERN CORDILLERAN MESOZOIC .
STRUCTURAL STYLE

POTTER, C.J., Dept. of Geol. Sci., Cornell Univ., Ithaca, NY 14853
Exposures in the Shulaps Thrust zome, NW of Lillooet, B.C., provide a
clear record of the geaeris of features characteristic of telescoped
Mesozoic ocean-margin terranes in the western Cordiliera. These fea-
tures include: !) Oceanic mantie (Shulaps ultramafic complex) thrust up-
on marginal-basin supracrustal rocks (Bridge River complex); 2) A coher~
ent greenschist/amphibolite facies tectonite body /Bridge River schists)
produced by thrust-related metamorphism in the sutochthon; 3) Thrust-
related recumbent folding in these schists; 4) Late-stage imbrication
of rocks of diverse parentage and deformationsl histories in & s2rpen-
tinite~rich zone beneath the thrust. Early stages of thrusting pro-
duced penetrative ductile deformation and an inverted metamorphic grad-

ient in the lower plate; transient synmetamorphic thermal gradiests of
100-150°C/km beneath the thrust strongly suggest that the source of
heat for metamorphism was in the allochthonous ultramafic slab. Pres-
sures of metamorphism in the autochthon did not exceed 5 kb; maximum
temperatures recorded in the structurally coherent part of the autoch~
thon were 525-550°C. Thermal considerations and metamorphic evidence
suggest that the Shulaps Thrust was rooted in a high-heat-flow setting.
The thrust probably records the lateral collapse of an ocean-margin ter~
rane such as @ backarc basin. Late-stage mixing of rocks from diverse
sedimentological settings beneath the thrust suggests that tens of ke
of displacement occurred.

Features related to the Shulaps Thrust suppor® s model for accretiom-
ary imbrication and metamorphism of large volumes of marginal oceanic
rocks which have not ered a subduction zome.

PERIGLACIAL GEOMORPHOLOGY--REVIEW AND IMPLICATIONS N
FOR INSTRUCTION

POTTER, Noel, Jr.,Department of Geclogy, Dickinson College,

Carlisie, PA 17013

Periglacial geomorphology has become more guantitative and process-
oriented recently, following similar trends in other geomorphic fields.
Periglacial processes have been important outside Pleistocene glacial
borders and on Mars, and if we are to infer processes there, we must
understand modern analogs. Recent large-scale construction for
resource development in northern North America has stimulated and
enhanced periglacial research and gives us practical reasons to under-
stand a realm that most of us, especially students, seldom see.

Much but not all of the periglacial reals is underlain by perma-
frost, and physical processes dominate there, although chemical wea-
thering is perhaps more important than the attention it has received
would suggest. Water is ubiquitous on the earth's surface, but it
takes on special significance in the periglacial world because it is
unigue among common materials in its property of volume change on
freezing and thawing. In addition, contraction and expansior, of per-
®afrost at very low temperatu’es is impOTtant in some processes. The
insulative effect of debris, soil, and vegetation over permafrost
varies considerably, and small changes in thickness and properties
allow differential thaw and produce distinctive landforms. Clear
elucication of the behavior of water and ice in cold environments
should enhance student's appreciation of the complex origins of such
features as pingos, gelifluctior lobes, rock glaciers, thermokarst,
and patterned ground. The consequences of ignorance of hazards to
construction in periglacial environments are substantial.

278

IS0TOPE STUDIRS N? 23323
PRASAD, Sachimdrs and SWART, Peter K., Comparative imentology

CONSTRAINED THROUGH STARLE

Laboratory, R.S.M.A.5., University of Mismi. Fisher Isiand |

Station, Miami Beach, FL 33139, ‘
The Havthorn Formation. the wpper part of the thiek, esteasive |
Tertiary dolomitic sequence in Florids. comsists of dolomits, |
phosphate, clevs and siliciclastics. The doiomite is of particular :
interest becasse it is wnlike wmizing zome dolomites. lnstesd of o |
replacement habit, dolamite in the Hawthors ocewrs as silt-size
rhombs and forms s friabie rock slomg with the other comstiteents.
We have imvestigated the possibility that these dolamites comtained
isotopically megative ocarbos derived throsgh the reduction of
sulfate sad comcomitamt release of phosphate from organic material.
The removal of sulfate bhas previossly bees suggested to  be
associeted with the dolomitization process. The carbom signature
would show whether the dolomite was deposited at the same time as
the phosphate. provide a fossil example of marise dolomites
Associated with young pelagic sediments from DSDP cores, and test
the bypothesis that these dolomites formed from sulfate depleted
pore waters.

Samples of dolomite were separated from co-oceuring phosphate and
caleite by hand picking and amalyszed for carbon and oxygen isctope
Fatios by standard methods. Carbon isctopic compositions of the
‘rl.ltt revealed that they were vory normal’, ranging between
833¢ = +1.6 to -1.4 ®/oo (PIB) and similar to eo-occuriag
caicites. This marrow ramge is in costrast to extremely varisble
333¢ values shows for deesp ses dolomites. Oxygen isotope ratios
for the Haswthors dolomite showed values of ~1.5 to +3.65 %o0 (PDB).
These dats loed us to comclede that (1) dolemite formatios was sot
syndepositional with the phosphate and; (2) sulfate ol imination was
probably sot imstrumestsl is the formstion of these dolomite.
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