end balow the softening peint.
calculats the absorption coefficient {3, T) and the
radistive thermal conductivity ty 1. Ky renged from 3
2107% et @ o7t ag 700%C ta 12 1 1070 eal )
bl ar 115t e 100°C valwe s comparable to
Tattice thermal conductivity L in cotidian af ghout 4

These dota were msed 18

107 et o'l 5l Removing scatlering effects Pri
observed spectra facreased Ky o 20 4 1077 cat @7l
£} 8t 1145°C. These measuresents indicate that radfs
tive heat transport in active plytons, where scattertni
18 1kaly t de mall, 95 grester than the lettice co
ductivity by mors than a factor of 2 et 1000°C,
radiative heat tramsport 13 probebly the domimant ¢
ponent of the tota) thermal conductivity K » K o+ By \
stlicate-eich magmas. The comsequence of a Targer € ﬂ |
that & largar tespersture difference sust exist scross
magma body beforw comvection can take place.

TH1A=DF |

Uss of Tewpsrstura laversion Data fot Determining the

Age of Frscturing in 2 Ceothermal Arsa 1
]

versicy, Ksnc, OM 44IAI)
Regine Cik {Departmsnt of Ceology, Kent Stata Uni- o
varsicy, Eant, OH 46241) i

Yorem Eckstuin (Department of Ceclogy, Kemt State h
|
|

]
Temparacurs inversicns st shallow to moderate depths 3‘
have been abserved cowmouly in boraholes drilled in i

geothermal aress. The inversicns result from charmal

Sougwer smomaly i3 des to bpdrstbermal deneifirs~
tisn of b ssbsurface wedlmescs.

Tiis work vas supported by the U.5. Department
of Enargy weder Contract Mo. DI-ACOI-TESTUOO9S.
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jeat Flow, Gravity and Magestism in the Cascade fange
af the Psc C_Wart 311

BAYID D. BLACKWELL and JOME STEELE (Depertment of
Geofogical Sciences, Southern Methodist University,
Daliss. Tenms T85275)

SEORGE RIEST and GERALD SLACK {(Oregom Deoartment of
Gaology and Mineral industries, 1005 Stata Office
Bullding, Portiand, Oregan 37201}

EAIC SCMUSTER and WIKE KOAGSEC {Washington Department
of Natural Resources, Olympls, Mathington 38304

Over tha past siz ysars an eatansive hest flow pro=
gram resuiting Ia 3OO0 hest flow messurements has been
carried owt In the Cascade Range of the Pacific North-
weit. Thete dats combiped with recent dats pubilished
for the Califernia and British Columbls porticns of
the Cascade Range allow an almost complete picturs of
tweat Mow lengttwise along tha Cascada Renge. Vary
high thermal gradient and hast flow values are found
ia tha Qragon part of the Cascade Range, Thare saas-
ursmsnts over an E-W width of 10-30 ka and H-3 Tength
of 200 ke indicate regional !ndlmu $0-565"C/am and
heat Tlow values of 100 mim™d. From M. Hood morth to
the vicinity of At. Ranler, average gradients are
spproaisetely 45-50"C/km, end heat flow values are
sepronisstely 70-30 sn ". Narth af Mo, Ranier, heat
flow values range batween 50 and 70 mim I with geo-
therma| gradients of spprosicately 25°C/km, This
paltern sppedrs 1o be typleal of the Catcade Range
Into Beitish Columbla. Extemslve drilling in the
vicinlty of three of the stratovolcances, Mt. Lassen,

invading shallow, horizemtal, or sub—horisomtal frec-
cures of parmasbla ioves, from & deep vertical, or
sub-vertical leedar-fracture. TFiald dats from a E'
mumbar of botsholes drilled ia the Momotombo geo~ l"‘
thermal arwe in Ricaragus, Ceatral Amarics, vare |
spplisd to 8 two-dimensional, cime-dependent sache- ﬂ
I

dismquilibria geserated by szeam and/or het vatar hl

mazical sodel of the tampsraturs fisld slong such &

fracturs system. Tha solution of the sodel is given

Hi. Hood and Mesger Mowntain desomstrate that the
tharma! character of the volcances depends on the in-
dividual volcanic and hydrolegic setting and histery.
In general heat flow s conslistent with the 5 to M
decraass In the amount of Quaternary volcanise. The
discontinuous heat flow changes carretpond 1o areas
whare rates of volcanisa also chenge. Haat flow data
have been interprated to Indlcats s large subvoleanic
mtgma chamber in the Oregon Cascade Renge. This saqme

by: K chasbher I3 sither not present In the northern end of

Tixy,t} * To o (a/1) wrie{iaxel=2)/ERT) the Cascada Range or 1s very subdued, conslsting only
oY [Zimgoe and Slackwall, 1981) || of isolatad local pockets which are hot enough to be

where: a = KiwdC | partially molten. Anelysis of gravity dats frem Cem

T, is the temperacurs of the bot [luld in the fegders tral Oregon outline & gravity snomaly which may be
fracture; [ avsoclated with & seqoa chember snd show no fuch

¥ is the valocicy of the Tluld soving through the [f gravity ancmsly in the Washington serr of the Cascade
fracrure; Range,

# is tha msss of the fluld in conrace with a wmitp h
arsaof rock: L

€ is the hest capacity of the bot fluid; L Tu-i2

& 15 che tharmal comductivity of the rock; Ry

k is tha tharmal diffusivicy of tha rock;

1 is the depth of tha borizontal fracturs or parmeshle

zon8;

T(l.l.t) is the temparature at a discance x from the
feeder-fracture, &t & depth & snd for o tims
t since lovasion of the fracture system by
the hoc fluids.

Pralimissry reeults suggest that the tectonic event
that genersced opening of the fracturs system st
Mowarombo cccutted sbout 1.23 z 109 yaara ago.

TAIA=10

GCrayity and Sugface Elsvetion Chaoges st the Csffo
Pristo Geothatma] field

R. B. Crapnel] [(California icate Unilversity,
Baarn, Califarnia 90840}

4. lalwer (Lavrencs Berhaley lLaboratzry, Barkaley.
Califeraia 94720)

G. . Ramdall (California Staces Univecailty,
Sasch, Califoraia $0840)

Long

Long

Peut precise gravity aod second oarder lavel-
iog surveys ware carried oSut annually at the Caete
Priaco Caothermal field for the purposs of 1) pro-
viding inforssciom abouc tempersl rhanges in the
geothernal reserveir, and 2) obtaining cthe Bouguar
4revicy map af the field.

Sevesty permandntly sooumenCed stations ware
grrupled using the loopteg technique with 2 La
Conte & Qombatg C metst. Pacs were rfedyrad by
standard procedurss to cbraln chsarved amd Bouguar
gravity values:s The prectsion of the observed
gravity valuss was of the order of T=[1 airregals
far satice Furveys. Standand asasyresest «rrocs
for sn  individusl year wegs about 8 airrogals et
the 35 percent confldenre lavel. Precisiom of
obsarved changes betwesn Ewo years was about (2

airrogals. Changes 1o geavicy aaceeding [5-20
atrrogales asre cleariy significanc.
Gravity and surfare elevsiipn rhanges ovef

time displayed large changses sszoclated with the 9
Juna 1980 Victoria esrzhquaka (Mgeé.l}. The field
is lprated In & zove of intenss sftershock
arcivicy whieh followed this sarthquaks. Gravicy
locenases of up to B0 airrogals and subsidencs of
the order of 13 cm were observed. Smull aseisalr
changes 1o gravity snd surfaze slevation cbesrved
priop to the esrthquaka suggest the ressrvolr 1a
balng recharged by fresher and cooler water in
response to ¢ontinmsed production. The positive

J. L. HUPPUNEN (School of Ocesnography, Oregon State
University, Corvellds, OR 97331)

R. ¥, COUCH (Schoo) of Ocednography, Oregon State Uni-
varsity, Corvallis, OR 97231}

6. CONNARD {Northwest Geophysical Associates, Inc.,
Corvallis, OR 97339)

M. GEMPERLE (School of Ocsanpgraphy, Oregon State Uni-
varsity, Corvallis, OR 97131)

To atd 1n assessing the geothermal potantial of the
Cascade Range and Modoc Platsau of north-central Cali-
fornia, the Gaophysici Group at Oregon State Unfverstly
sade total field seromegnetic measurements between
40°15" and 42°00" N latitude and 120°45° and 22745
W longitude.

A broad |ow-amplitude negative anomaly. trending N
15* W, suggests the 21 Yalley fault rone may extend
as far north as Timber Mountain benedth the qudternary
tolcanics af the Modoe Plateau.

ipectral analysis af the aerceagnetic ancmalles pro-
vided sourca-depth ind depth-to-vottos calculations.
Shillow magnetic source-bottom depths tn four of five
regions were {ntarpreted as Curig-point isotherm
depths. Those regions with elevated Curie-point is0-
therm depths were (1] Secret Spring Mountiin and Ma-
tional Lava Beds Momment areas, (2) Mount Shasta
area, [3) the Big valley sountains srea, and (4] an
ars: northeast of Lessen Peak. Assuming a Curie-point
temperature of 580° L. the elevated Curie-point depths
within these arsas, 43 shallow as & to & ke 35L (below
sed level) in the Sig Yalley Mountains area and 4 to 7
km 351 in the Secret Spring Mountain, National Lave
Beds Monument, Mount Shaita, and northeast of Lassen
Peak areas, tmply vertical temperaturs gradients in
pRCESS 70° C/im and heat-flow values greater than
120 miime, A f1fth shallow reglon, in the £ddys Moun-
tains area, had & 4 to 5 km 3SL bottom-depth and was
atgributed to a2 1ithologic boundary.

TM14-13

Bagt Flow ip Tha Calorade Platesu

C. A. SUANBERG (Deptw. Physice/Ceclegy) New Memico
Srate University, Las Cruces, Few Max. B8003)

+ MORCAN {Lunay and Plsnetary Instituts, Howsten,
tezas 77038)

4

The silica hest flow method has been usad te setisste
bheat flow im the iatetior of the Colorads Flareau
{40% paints) snd areas lmmedistaly adjacent to the

Placssu {5364 psiste) wich che follewisg resules:

1} The tateriar of the plitasu has s mesn bbat flaw of
35211 wi™? (1.32,3 WPU). Thermal perturbation ia che
asarle ehich casond spafregenic uplifr has sot yet
boen cumducted to the sarth’s surface ovar most of the
pletasu. 1) The mergins of che platssu generally hevwe
high (-0 sm™") heat flow whare the tharmai Lithe—
sphare in baing “ssten swy”, possibly by latersl
tesnafer of hest Laco the pistesu lithospbars from
seighboring Basin and Range sud Ris Crands provinces.
1a the north, howaver, the plateau is tharmally indis-
tinguishable From adjscent arsas. J) The parcs of the
ylatesu which have the lovast hest flow (<id sl or
! 5.D. balow the masm) sre gwmeral in che wveer snd
most are located tu Utah, Tha parte which bave the
highaat heat flow (>4 wiw"® or 1 $.D. sbova the ssam}
4TA BOTe common (m the sast sod most are in Colovads,
Sew Maxtco, and sagtarm Arisess. Thass high bear flow
arsas coutain sost af the sarlisr tradizionsl hest
flow sessuTumgnts and this bas led to overestimates iz
the saam plstesw hest flow. 4) Bet spots fin the
platssu sre rulated to sagmetic convection of beat
into the plataas lichosphers, mamifsat by surfses
valesniss, §) Of the 19 localities vhars both trsdi-
tional snd eilics heac Flow can be defisad by & larga
and consistant dsts set, the sgrasssot is barter thas
$10T for 17 of tha atess sad bettar tham 20 for 4ll
arsss.

Hid-10
A Taat Flow koermgly in the Graat Plains

¥. 3, GOYNOLD (Ceology Depattmant, University of North
Dabnts, Crand Forks, ED 58201)

D. 4. EVERSOLL (Inet. Agricultute snd Hatutal Rapources
Daiversity of Nebraska, Lincols, NE 48588-0517)

Pive heat [low snd 17 cemperaturs gredismc sessura—
mants fndicats snomalous heat flow as high ss 140 sl
w1 god temperatuze gradients ranglag from 60 K k-l
to 110 E -1 extanding over an area of abour 4000 w?
in South Dakonta and Wabraaka. Io previous raports af
the snomaly, we attributsd tha high haat {law to updip
flow in the Dakora Aquifer which underlies tha area st
depths tanging from 700 = in the west to 300 & in the
atet, However dats from & oew heat flow hale mear
Burtsn, Nebrasks indicsce that tha heat source lias
balow the Daknts asd is probably oa or in the Pre-
cambrign bysement., Pralimineyy bsar {lov mmbers cal-
culated !!‘Il eatimated thermal conductivities are abeut
107 sif m™¢ for all Ltithologic unizs {n tha Surcom wall.
Ua proposs two possibilities for tha haat source: (1)
reglons]l groundwatet flow In an unrscognizsd aquifer
nasr the top of ctha Precambrian surface, ar (2) high
radioactive heat génerstion In the crystall ine basae-
sent. Ceological data do not favor tha sxistance of a
sontinuous squifer in the Peleofoic rocka in the aras,
however the dats ars mot sumsrous and tha possible
«xistance of 4 daep aquilfer is not discounted. Data
ofi the Precambpias fucks are aleo few and are eon-
flicting, l.a., soma sources rfaport granites sod
othets Teporf wchiszs. The possibis miistancs of
high radiogecivicy bassment rocks has interasting
implications for the nature of the basament and for
weooaale geology considaracions suzh as tha magura-
tice of hydrocarbons and the enca af geoth
tamUrgad.

TSOSTACY, THE LITHOSPHEIE, AND WID-PLATE

TECTONICS

HL fsersld Pri Dec 10 PH
Prazider

Paul Horgan Lunar and Planet Inst
E. i, Bergaan MIT
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The Origi= of Positive Ssuguer Cravity Anomalies
'ﬂ"_l Jstent to Wountain Systees

G, 0. WARNER

K. 5. UATTS ‘both ac: Lemonre-Doherty Geciogical Jhest~
satory of Columhia University, Palisades, New Tork
10964}

The gravity anomaly sssceiated with soustain ranges
is » sensitive indicavor of bach tha ewchamical prop—
erties 3¢, and the distribuiion of losds sering om or
within, the continencal Llithosphere. The Bouguer
gravity snomsly over the Alpine and Appalachisn soun-
teins i3 characterised by s gensrally seymmcric grav=
ity “"law" which spens tha mountsine end asgvocisted
foreland basine. In contrast, the hintariasd baslas
{Po 3anin of the Alpa and coastal plain of the Appa=
lachians) are charscterized by s generally symmstric
geavity “high“. Ye hsva finterpreted this gravicy
anomaly couple as evidence for flamure of the coatism
eztal lithosphare by surfsce {topogrephic) and sub~
surface (buried} loade., The magnitude of this "high”
representa the incegrated gravity effsct of thess )
ioads which includes obducted crustal blocks mobilived x.
during concinentatl collision. TMowevar, sisce thess 77
blocke are not significently represeated in the wous=
tain topography, an additicaal buried ioad is required
to explain the Souguer snomaly. The existence of this
load sazplaiss why: (!} Crustal Blocks heve hed low
relief throughour thelr history, (2) Molasss basine
are sot dastroyed whes thelr respective mountalas have
bewn eroded, and (3}, Proterosoic suturs tones show
the omme charsceeciscie ponitive-negative gravicy
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