1a 1961, tha 0.8, Goelegical Sarvey coadwciod o
s isic=ralraction sxpusinent In porthedstars Califer-
nia that Lacluded ¥%im-lamg worth-sesth limes In the
Klemach Nowstaise (EN) end on the Medoc Platssw (WP),
and 8 I15%-im-long sast-west lise from tha EX to the
Caltfornise-Nevads state lime. Jlsscrumest spacing
averaged L b, and shotpoint specing 30 tm. The EM and
NP linee yielded the steplast ecdels. The IN line is
underlain by relstivaly flat high-velecity laysrs (5.1,
6.3, 6.7, and 7.0 hafe) with low-velocity layers be-
tveen them. Layer thicknmsses range frem L to ) km;
the 7.0-km/u-velacity layer (s 14 kw daep. Tha WP [ine
ie underlsla by é=1/2 hm of rwlatively low-velaclty
{3.3=4.3 ku/e) setarial over & 6,2-km/e-velocity
basenant, A small valecity stap {to b.4 km/w) sccurs
at ll-km depzh, & walsclity stap 1o 7.0 /e cecure 4t
1%-em dapth, aad mentle 1a estimated te ba M-45 &
daep., Ow tha sast-vast lise, the KM asd KF scdals ars
Juzzapasad ia the vicimity of tha Cascads Range.

Tha fsct that the velocityedepth curve for che NP g
virtsally idestical, demeats its surficlal layscw, to
thar determimed by othar workeys for t(he Slerrs Nevads
lesds us to contlmde that the AP is underlain, bSecasth
Lte velzanle and sadiseutary rochs, by a b of

of Native lron 130

ABRAJAMO, T. Jr. A, end PASTERIS, J.D. (both from Dept.
of Larth & Flanetary Sclences and McDonnall Centar
gr g.:m ce Sclences. Washington Univ,, St. Louls,

Native watals of iron, copper, gold and platinum
group slements (PSE), and allays of tron, nickel, co-
balt, snd PEE occur In serpmmtinites and partly sarpen-
tintzed ultrasafics representing a wide range of mata-
morphic grade and tectonfc enviromeents (e.g., strati-
form intrusions, opniolites, snd mantle zenoliths). Me-
tive fron, which 13 particularly rare in terrestrial
rocks, 11 reported hare for the first tise in tha Acoje
Massif (ophtelite), Phi)tppines. Compositions dater-
ained by ®icruprobs analyses show a range of 90.2 o
#9.5 wt.% Fo, whers the remining components include Co:
from mot detectable (nd) to 7.0 we.f, Ki:nd-1.5 wt.Z,
Qu:nd-0.3 we.3, and 5:nd {phosphorus was not analyzed).

intaypratarion of Tectouls Stress Legime ve "l'ﬂﬁ
] 0 )

la iz the

C. C. FEERALL (Planetary Ceosclences, Hawail Iagt.
of Ceophysics, Bomolulu, Ni. 96871)

Structures influencing wlcanlc style along comvergent
plate marging have been relatsd to segeentation of the
subducted slabd (Stolber & Catr, *7)). This spproach
has baen entended to the Cascade Range [Hughes at al
'80); however, extemsionsl deformation to the east ¢f e
the volcanic fremt may e more eignificant. Sacallfgy’
Radar (Seasat) imsgery provides s synoptic view of ghe' -
Cascsdes which strongly snhsnces structure. Llnceps’ ;
pratation of this Imsgery, plus U-2 and Laadear hﬂ.
suggeats that the { tion b the subd r—
taduced volcantc fromt snd the vesovard-propegating’ |
extenslonal tegisme of the Bssin & Reage (34N) is
talated with the volcanic etyle of the major vents
Oregon and Califernia, Aress chevacterizsd by ‘oos-
coharent' bimodal volcanism and caldera formstion
(Newberry, Crater Laka, Medicine Lake and Lassen)

Tl

Phases found associeted with native from Include weir-
agite, tasnite, magnetita, and pentlandite, the latter
representing relics of desulfidation. The silicate hosts
congist of relict olivine, climchrysatile, Vizardita,
and brucite. Wative frun {5 alsa found fsolated from
other opsque phases in the serpmting matrix or in incte
plently ssrpentinized internsl fracturs faces in olivine
We suggest that this highly reduced condition {3 & di-
rect result of & rock-dominated interaction whers the
fluid phass assumes o pessive role. Thersochemical cal-
culatfons (T=25-400°C;Pe1kd) show that M0 and (0, are
enstable at these Tow f0.'s and that the mmbrtw
uid composition 93 HyelH,sHyS (depemding on zarbon
and sulfur activities). At nigher flutd-rock ratios, the

sranitic and mecamorphic rocke that age the rowte of
sagnatic arce. The [isaly layered velocity-depth cutva
in tha KM caa ba relsted, with the halp of indepsodent
modeling of setomegnatic data, to the stfuctural {mbri-
catien of ocsanic plates that (s mapped ac the surface.
We coscluda that the volcasic Cascsde Lange overliss a
complazs suturs regloa between tha XM, underlain by ia=
bricate scesaic platas, and tba 'OP, undarlain by the
foots of magmatic accs.

VIA-B

Sotting of the Scuthern Cascade Ra an

‘process bacomes Muid-dominated, thus stabilizing mag-

Aetite and higher fmlulfldtl il.'. tcumm.mrs?. Interpretad fros Ite Mequatic and Gravity Flalde
We further "f“t t the axygen tuffering equilibris)

during the inciglent stages of serpentinization InAcofef A 3. FCAKELY

ROBERT C., JACHERE

ROSERT ¥. SINPSOW (0.3, Ceclogicsl Sarwey, )48
Hidd lefield Boad, Manla Park., CA %4023

AICHARD ¥. CDUCR [School of Oceancqraphy, Oreqon Stata
Dniversity, Carvallis, OR 97331}

13 & result of the Intrinsically low Inftial oxtdation
::ltlilf ?u ultrasafic protoiith (at or below magne-
ta-1ron).

Cascades Volcanism and
Implications for Geothermal
Resources

HI, Emerald Wed AM
Presider, L. J. P. Muffler, USGS

e have compliled sercmegnetic date from the southern
Capcade Range and coapmrad thea with reeidual gravity
data fros the same Teglom to (mwwstigata regiemal
anpects of these young wmicanic rocks amd the eadmtlyiag
basemant. Varlows comstant-lavel asrosagnetic surveys
ware continuad upmsrd o 4,57 o and mumsrically
sosaiched ilato a4 sirgle compilation extending from lat
40%10' W lat 44720° N, This compilation wes reduced ts
the mmle, contimmd upward an edditional 10 km. and
commred with & segnetic topographle sodal and with
residual gravity dmta contimued upward to the dade

lavel. Sewral latriguing reqional festures emmrqat
Viia- (1) The Trinity cphiolite somplax thet id expossd west

of Mount Shasta grobably dips at a shallow angls

santward and cootisuas 1p the sobsurface at lsase 10
sipRgtation of che Jusn de Fuca Flate and Vol:snise east of Wount Buastar (2] Mount Phasts, Lassen Peak, and

Hadicine Laks wlcances are situatad in a Droad msgnetic
low poueibly cmned by en upmmrp of the Curfe-
tempevature isotherms (1) Crater Lake is situstsd at the
intersection of wmricus linear anomalies Lntarpreted tw
be related t structure in basmment rocks below the
Cascade Range; (4) Theee Slsters wicances and Wewbecry
| Cratar are coanected by an arcuate segnetic source; (3}
5 a residgal gravity trough that wa beliew fepresents s
|majer seructural depression evramds AOrth-south across
‘the entire stody sreay and {4) except for Wewberty
[|'Cratar, every sajor wicanc in the stody area ls
altumted on the perimeter of & local gravity low. We
qugquut that the gravity lows reflect sudsidance of low-
demmity wolcanle matarisl relstiw w densar country
‘rock and that the major volcances have daveloped over
structures at the mrimtam of their reapective

ﬁi 3. Wsever (USGS, Ceophyslce Program, Unlversity ol
shington, Seattie, Yasn. Y81v¥i)
G. 4, Micnsalscn (USCE, Saattle, Wasn. 98LYY)

Tha Cascad¢is wubdduction sona i (ormed by the cblique
convergenca batween the Jusa de Fuca and Morth American
plates. Along tha sccihm of the subduction gone in
Hashington sad northern Oregan, pronounced differences
occur i the ssrchguska discribution,
af lete Casozole snd Quaternary valca
esalowic P-vava delay pattern. Wa use thess obser=
variona to define norchesc-scriling boundertas that di= |
vide Wasnlogton snd northern Oregon tnto three zones
along the Cascede arct L) north of Mount Ratoler, 1)
Hount Rainjer to Sount Hooa, and J) south of Mount Hood,

Ta8S10MNE .
Wa suggest the differences in selsmicity and volcanim 5:'_
taflect changes in the intersction betveen the Juan de —
Puca and North American plates. Chesw colncide witn VIIA-0u

4od 2w felated io changes in Che geomsiry oI The sus-
ductliag plate. We propose the susducted porzica of he
Juan da fucs plaze Le segwsnted slong boundaries rough=
ly parallal to offsets 1n the marine magnecic snomalies
offshoru. The segmentation ot the Juss de fuce plate
way ba tha tesult of che plste adjueting to the changs
in the strika ol the subduction zone batwesn mofth-
westars Washing and v r laland,

We interpret our dats as indicsting that the dip of
the Juan de Tuca plate Im stespar bansatn narthern
Oregon than benestn Washington, allowing extensional
teetonics to develop south of Meunt Hood. As a con-
sequenca, this arwa Lis chafactarizad by high heat flow,
exteasive volcanism, snd normal faulting. In contrast,
the plate 4ips more snallovly north af Mount Ralnler.
Horizontal cospression domlostes the tectonlcs Lo the
n0TiH characterized by strike-sllp faulting, with only
inelated stratovolianoes. The some Setween Mount Hood
and Moust Rainier, whare the change in the plate dip is
propossd, ls transitional, vich aspecta of both coapres=
wional and extensional tectonlcs obesrved.

Hybrid arigin of lare Cescgair siructural pactarna,

LD J. P (Consultant to Calilornis Unergy

ny, Santa RBoea, CA 334011, Box 1913, fstes
Park, CO 80517

Late Cenoczoic structursl and volcenic patrerns of
the southern Cascade Ramge rullect the intersccion of
three major tectonic compoasats: (!} slov obligue
subduction of che Juan de Fuca plate, (I} Me-tranding
right lateral shear of the Walker Lane, and (1)) E-&
axtenslon of the Basin Range province.
importance of (I) snd (1] seuthvard through the Cascade
Rangs 18 dewonstrated by snalysis of srructural and
voleantc partevns from maps and imagery.

The increasing

The westward
bulge of the Cascade src from Three Sleters ta Lassen,
and the southward marvowing of the arc-trench gap, im—
ply ng of the
plained by tempetature-related denaity variations in
the svbducting plate.
of subduction and bending af the veleanic arc occurred

VILA-2

Cruscal Seructure of the Klamath, Csscade, snd Modoc
ll!lolll of Worthesstern California trom Seismic-
raccion Data

6. 5. FULS, J. J, ZUCCA, W, D. MDOMEY (U.3, Geologlcsl
Survey, J45 Midiletlald R4., MS 77, Menlo Park,
CA 94013)

B. MILKEREIT (Universicy af Xiel, Kiel, ¥. GCermany}

IWITF

hd.

fon tome that i3 nol ex-

L

It is proposed that stespening

tn response to forceful westward spresd of anomalous
hot santle from bessath the Sasin Lange province dur=
ing the lset ten million vears.

T
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at polnta where W trending 360 normal feulting la)
bent daveloped. [Elnevhare, sadesicic ehields domims:
These observacions sgres with models of volcaalc »
va straes regime (Richelberger & Gooley, "77). it
Crater Lake and Loasamn, the extensionsl deformacisn’
Intersects the volcanir fromg. At Newberry esd
Laka the vemts ste developad behiod the fromc. I’
latter cades, tha «xtssflonal ¢nviromeant may be
ated by a cowbinetion of subdection-related sme BER'
sources. [(iseastioms of cipder comes batween Thasts
Hadicios Lake (ML! indicats that the saxisum scresy’
erientacion changes from B-3 at ML to NE-SW st Shas
Between Yevberry (Mb) and Kt. Jeffersom (NI} a s
rotatica of regloual strese from ¥ at B co B4
HY [s indicated. Thase rotations 4rs consistasg wi
the ralacive dominenca of reslona) BAR extension.’
of WY the presence of MR scyle daforwecion (s set
evident on the imagery.

g
b

V31406

CECENC CASCADES OF wafal

v.a.%k.cm.l.mrnsu $4018)
. anoe W, Seattle, WA 90195

In Weshingion Stste, Bocens andesitic, Sasaltie,
ehyolltie ic ek intercalsted with
sedimentary rocia and amocisted with cosval
plutons sre probadbly felsted to the Challs are.
Caseede volcsnism began during the sarly Oligocens with

ocusing of arc megmatism along the current Caseade
trend. Voleanie rocka of the Washington Cascade systes],
extensively in the wouthemm Casesdes, &
ocorrelative with e Ohanapecosh (O}
e (SI-Fifes Peak (FP) Formations. This
ectaists mastly of andesitle and basaltic materials, alf
silleie rocia are eally
dminate In S8 Cosval mostly granodioritie 0 tonalit
putons include TN to Sk the Chilliwack [3¢, 30, snd W &y} 8
the Cloudy Fam (22 m.p.), the Index (34 m.y.), the Gro
(28 m.y.), the Snoqualmis (23, 10, and 18 m.y.), he Tetod
(13 1 247 m.p.), the Spirlt Laks (21 m.p.), wad the 8
Star, and their retinue of amoclated stocks. B

The O, & thick plig of altersd well-Gedded ducitiz W

Inhl'uE'
Nows and local ast-flow tufl, yleids 15 1o 36 m.y. ages.
O crops out mastly Between Snoqualmie Pams and
CTolumbie River. SR uncoaformably overlies the O
of quartz-dearing Ldf mnd bedded volcsnie
rocia, and yields 12 w0 17 m.y. ages. The SR
widely around Mt Halnier and sporadieally slsewhere
betwesn 41° and the Columbia River. The FP, consisting
andesitic Mows and mbordinats Oeweriss, volesndd
sedimentary rocks, and quartz-pearing tufls, yeids 30 to 34
M.y ages, Il is widely sresent between Snoqualmie Pass and
tlnmcaumoh River.

ih the extrusive and (ntrasive rocks produced during
this long-lived apduction-telatsd ignecus evant are the
underpinnings an whien the lats Cenozoie voleances of i
Casendes ere dut. '
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Raglonal Interpretation af Cravity Dats from the
Lascade Rsnge

CAROL 71NN and D. L. WILLIAMS, U.5. Ceclogical

Survay, P.0, Sox 15046, Denver, CO 80223

We recantly sssmmblad s data set costainisg
12,000 gravity statleona to prepara a complete
Sougusr snomsly sap of the Calffornis, Oregom,
Yashington, and Cansdian Csscsde Range regifom.

Positiva gravity anomslies associated with tha
Coant ange and Klswsth “Mountalns are probably A
telsted t3 demse ocesnic material la thess scereted |
Leland-arc turranes. Shallow mantle say ba the
cause af the Columbls Plateaus gravity high.
Interencingly, the gravity low asclated with the
Cascade %ange ls Indlstingulshable from the Saels
and Range gravicy low vhetre they are ad jacent im
Californfa and Oregon. 1t is thought thap che
gravity low is the Maein snd Range in celsted to 2
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