
200 m thick Plains sill, o ne of man y contempor an e ou s d i a b a s e
• i l ls wi th U- Pb z i r c on a ge s of - 146 9 Ma. Pe t ro l o gic evidence
.ugge s t s that t he s i ll had a me t a soma tic, but not a l arge
therma l e f fe c t o n it s hoot s odiment s . Th e r mob a r ome t r i c a nd
petr olo gi c a nalyses o f t he coun try rocks s ugge st t hat t he i r
meta morph i s m res ulted from b urial bene ath moat or a l l o f t he
Belt Su pe r group . P-T c o nditio ns c alcu l a t ed fr om g arnet -bi o t i t e ­
pl a g iocla s e - mus c ovi t e equil ibria i ndica t e t ha t pe ak metamor phis m
was a t 60 0·C and 530 MPa . " Ar/"Ar d a t a from hornbl ende i n the
.ill a nd mi c a in the lower Prichar d metasedime nts i ndica te tha t
these r oc k s h a v e been a bov e 300·C a s recent l y as t he la t e
prote r o zoi c. Th i s d a ta is consistent wi th a metamorph i sm wi th
peak temperat ure b e t we en 60 0 a nd 500·C prior to about 830 Ma .

Th i s e v i dence s upports a mod e l o f bu ria l me t a mo rph i e m for
t he l owe r Be lt basin . Pe a k pre sa ur e s and t empera t ures , t aken in
conjunc t i on wi t h r e c e nt d a ting by Al e inkoff et a l. (1996 ) a nd
Sear s and Ch a mbe rl a i n ( SUbmi t t e d, 19 9 7), s ug ges t t ha t pe a k
metamo rph i sm must h ave oc c ur r e d a f ter 144 3 Ma, at l e a st 25 Ma
afte r the e mp l aceme n t of t he P l ain s Sill. Thus t he me t amo r ph i s m
of t he l ower Belt Su p e rgr oup was c au s ed by buria l and not by
emplac e me n t of t h e d i a b a s e s i lls .

Precambri an Geology (Posters) -- SESSION 155

8TH 78 Woodard, Henry H.

CANOEING A PRECAMBRIAN SUTURE: THE QUETICO·WAWA SUBPROVINCE JUNCTION
WOODARD, Henry H., Geology Dapt., Beloit Coliege, Beloit, Wisconsin 53511,
woodard@belol\.edu.
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8TH 81 Malcuit, Robert J,

ARE LUNAR ORIGIN MODELS COMPATIBLE WITH A PRIMITIVE (pRE-3.9 GA)
TERRESTRIAL CRUSTI

MALCUIT , Robert 1.. Geol.· Geog. Dept., Denison Univ, Granville, OH 43023,
malcuit@denison,edu; WINTERS. Ronald R., Phys, ·Astron, Dept., Denison
Univ., Granville, OH 43023.

Of the four major models of lunar origin (fission, co-formation, capture, glant-lmpact), only
the glant-lmpact and tidal-capture models have some promise of being physically possible.
There is also a growing body of geochemical and mineralogical evidence for a crust-mantle

8TH 80 Kozuch, M,

2.1 GATRANSAMAZONIAN CRUST AS A SOURCE FOR MORE RECENT MELT EVENTS IN
NORTHEASTBRAZIL: 1 GA AND0,75 GA

KOZUCH, M" VAN SCHMUS. W.R.. Dep\. of Geology, Univ. of Kansa s. Lewrsn cs, KS. 66045:
kozu @folc on.cc.ukan s.edu . rvsch mus@ku hub .cc .ukans.edu; BRITO NEVES, B.B., nstltut o de
GeociAnclas, Univ, de Sao Paulo, CEP 05422-0970 Sao Paulo. SP, Brasil, bblsybn @ .br;
BRETAS BITIAR, S.M.. Univ. Federal Rurat de Pernambuco, Recife, PE, Brasil.

The Borborsm a Province of NE Brazil,an 0,6 Ga conlinental collision bell, contains an E·W
trending crustal block ca lled the Zona Transve rsal (ZT). Relationships among crystallins
(gneissic, granitoid)a nd volcanic rocks are being defined through the appllcetion of U-Pb
gsochronol ogyand Nd geochemistry,
NE-trending gneisses a re divided by the NE-trend ing Afogados da tngazeira shea r zone (AISZ) in

central ZT. Gneisses immediately to the SE of the AISZ have 2,12-2,06 Ga U-Pb ages end were
activated during the Braslllano orogany - 0.6 Ga. To date, 1.00-0.93 Ga gneiss as (U-Pb, Rb·Sr
ages) have been found along, and to the NWof, the AISZ; the gneisses a re coeval wilh bimodal
volcanosadimentary sequences that are mainly found NW of the AISZ, A younger, 0.81-0.72 Ga
sp isode of bimoda l volcs nism is also recordad on both flanks of the AISZ. Nd isotops data es
wellas U·Pb eges eonfirm that many Brasiiiano plutons in the centrai ZT ware derived from 2,1 Ga
Transamazonian crust , although some in other parts of the ZT are mixtures involving younger
crustal source s. This shows vertical variations in crustal age that may represent tecton ic
Imbrication. The 0,75 Ga volcanics share Nd signatures with thosa of the 1,0 Ga volcanics a nd
1.0 Ga gneisses, l.e, epsilon values (0.6 Ga) are near 0, whiledepleted-mantle model age s range
from 1,8 to 1.2 Ga . The newly recognized 0,75 Ga magmatism may represent an extensional
event In the ZT, that melted 1 Ga continental (arc?) crust,

8TH 79 Fetter, Allen H.

GEOLOGIC HISTORY AND FRAMEWORK OF CEARA STATE: NW BORBOREMA
PROVINCE, NE BRAZIL

FETI'ER , Allen H. and VAN SCHMUS. William R. (Dept. Gcol., U. Kansas, Lawrence.
KS, 66045); SARIVA DOS SANTOS , Ticiano (lnst. Geociencias e Ciencias
Exatas, UNESP. Rio Claro, SP, Brasil); ARTHAUD. Michel and NOGUEIRA
NETO, Jose (Dept. Geologia. UFC. Fortalcza, CE, Brasil)

Precambrian basement and supracrustal rocks in the State of Ceara, northeast Brazil, are
part of a Gond wana oroge nic be lt known as the Borborema Province. Th e region was
tectonized by the convergence of Ihe Amazonian, Wcst African-Sao Luis. and Sao
Francisco-Congo cra tons during the Pan African-Brasiliano orogeny ca. 600 Ma. Recent
U·Pb zircon and Sm-Nd whole-rock data from Ceara State provide constrainIs on its pre­
assembly geologic history and help delineate the different crustal blocks that comprise the
region.

The basement rocks that comp rise Ceara consist primarily of ca. 2.1 Ga reworked
gneisses and migmatites which arc con sidered to have fann ed during the Transamazonian­
Ebum ian orogeny, These rocks are found exclusively southeast of the Sobral shear zone

, (SSZ) in what is commonly referred to as the central Ceara domain. Also found within
this block are smaller enclaves or nuclei of ca. 2.78 Ga Archean rocks, Northwest of the
SSZ, in the Medi6-Coreau domain. rocks of Transamazonian age are absent. Instead.
older pre-Transamazonian gneisses, migmatites and granulites yield U·Pb zircon ages that
cluster around 2.35 Ga. In addition, these rocks have Nd T(DM) model ages that closely
correspond to their crysta llizatio n ages, indicating that the crust of this block is ju venile.

Between the cratonization of these basement rocks and the ca. 600 Ma Brasiliano
orogeny a series of rifting episodes affectcd the region. resulting in the deposition of a
series of volcanic-sed imentary sequences at ca. 1.79 Ga and ca. 800 Ma, Data from the
corresponding part of Africa suggests that the ca. 800 Ma rifting episode may have
resulted in the open i n~ of a small ocean basin ju st northwest of Ceara State, Evidence for
subsequent ocean basin closure comes from a granitoid comp lex in the NW part of central
Ceara which has Nd signatures indicating a mixture between older basement and younger
mantle material, a feature common to continent al arc rocks .

U·Pb zircon and monazite ages from variably deformed Brasiliano plutons and
'\.\ \ leucosomes from paragncisses from NW Ceara indicate that Brasiliano magmatism in this
"\jpart of the Borborema Province extended from about 622 Ma until ca. 580 Ma.

8TH 76 Johnson, Eric L.

8TH 77 Stevenson, R.

ISOTO PIC BVO~UTION OF THE WESTBRN SUPERIOR PROVI NCB, CANADA
STEVENSON, R . , HENRY, P . and GARIEPY, C.
GBOTOP , Dept. Sc i e nce s d e l a Terre, P . O. Box eeee, St .
C .V., Montrea l, Que . H3C 3P8 , r13611@er.uqam.ca.

The Sup erior Province is one of the wo rld 's largest and best preserved late Arc hea n
cratons. We present Sm-Nd and Pb-Pb isot opic data for the wes tern po rtion of the
Sup erior Pr ovin c e (WSP ) whi c h is c haracte ri zed by sub -para lle l, e lo ngated
subprovl nces , believed to have bee n accreted togeth er by subduction-related processes
at about 2,7 Ga. Th is study encompasses a wide range of lithologies from ultramafic to
felsic vo lcanic, sed imentary and pre- to post-t ecton ic pluton ic rocks in orde r to full y
characteriz e thc isotopic evolutio n of each subpro vince . Th e res ults are consiste nt with
the evo lutio n of the WS P from a co llage of sma ll 3.0-3,2 Ga immatur e island arc s.
There is also evcdence for 3.4 Ga old mater ial which may be deriv ed fro m recycled
sediments,

A num ber of gree nston e be lts in the WSP have m ulti -volcano-sed ime nta ry cycle
histories, the evo lution of which ca n be traced for periods up to 300 My. In eac h casco
the be lt evolves from an immature arc th rou gh succeeding volcanic cyc les whic h
incorp orate (rec ycle) mate rial from previou s cycle s. As the vo lca no-sedimentary pile
thickens it undergoes intra-crusta l melt ing leading to gra nite formatio n. Th ese processes
document the evolution fro m simp le arc sys tem s to micro -contine nta l nuclei. The
accretion of the mic ro-con tinental nuclei led to the co llapse. metamorphism and meltin g
of sedimentary basins to prod uce S-type granites with variab le iso topic signatures du e
to contr ibuti on of sed ime ntary mat eria l fro m early and juvenile volcan ic cycl es.

Diorit e- monzodiori te-gra nodi orite (sa uukit o id) suite s were in trud ed durin g and
follow ing acc retion . A compar iso n of the trace element co nten ts of the different suites
Suggest that they can be described as repr esentin g var iable degrees of fractionation of a
diorit ic paren tal magm a. Ep silo n Nd values de crea se with increasing d ifferentia tion
which sugge sts that magma differ ent iation was ~ccompan!ed by ex tensive fra.c ti?n~tion

and that the spectrum of roc k types that co mpr ise the suite result s from assimilation­
fractional crystalliza tion proc esses.

RE-EVALUATION OI'N ODAL ISOGRAD PATTERNS IN NORTIlERNMICHIGAN: ATHERMAL
CROSS-SECTION OF TIlE PEAVY NODE

JOHNSON Eric. EMILIOMichael, HARN David, MATfY David, SONDERGAARDDerek, Geology
Department, Central Michigan University, Mt. Pleasant, M148859, E.L.JOHNSON@CMlCH.EDU

Many regional metamorphic terrains preserve nodal isograd patterns These isograd patterns are often
attributed to the rise of core complexes OT large scale thermal aureoles. These models assume that the nodal
isograd pattern provides a snapshot of the thermal structure of the crust at the lime of metamorphism and
has not been altered by later faulting or folding. Rocks involved in the 1.82 bya Penokean Orogeny
(Northern Michigan, Wisconsin) provide a classic example of nodal isograd patterns as well as the
problems in their interpretation. We determined through the reevaluation of spatial. and temperature
relationships within the Peavy metamorphic node that the presently accepted nodal isogrndpattern is an
artifact of juxtaposition of metamorphic rocks of varying grade by later faulting/folding complicated by
multiple thermal events. Metamorphic temperatures across the node were calculated using garnet-biotite
geothermometry (Ferry & Spear, 1978) for schists and amphibole-plagioclase geotherrnometry (Holland &
Blundy, 1994) for metabasic rocks. The results of this work show that the rocks within the Peavy
metamorphic node have undergone three metamorphic episodes with a well-preserved contact aureole
surrounding the Peavy Pond Igneous Complex. Mn-AFM projections of bulk compositions for pelitic schist
samples show that disequilibrium assemblages nre common across the node. Metamorphic temperatures
increase across the node (ranging from 48SOCto 5950C for pelitic samples and 534oC~ to 6940C for

. metabasic samples) but several temperature reversals are present. Based on these data, we conclude that the
nodal isograd pattern in this region is clearly an oversimplification of a more complex thermal/structural
history.
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