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Crustal Transect of Accreted Tectonostratipraphic

R.A. PAGE, C.S, FUIS, W.D. MOONEY, W,J. NOKLEBERC and
. KER (all: USCS, Y45 Middlefleld Rd., ME&=977
Mealo Park, CA 9402%)

D.L. CAMPBELL (USCS, P.0. Box 75046, Denver Feders!
Center, Denver, CO B0223)

During 1984, the U.5. Ceological Survey inftisted the
Trane=Alaska Crustal Tranaect (TACT) project an
integrated geologic/gecphysical Investigation of the
concinental crust and ftsa evolution along tha Trans-
Alssks Pipeline corridor. Prelisinsry results are
avallable from studies in the Chugsch Mountains and the
Copper Mver Ragin. (1) The north-dipping Border
Ranges fault systea Juxtaposes Interfollared blueschist
and greenachisc of the accretfonary Chugach {CH)
terrans againet safic and ultramafic rocks of the
conposite Peninsular (PN}/Urangellls (WR) tetTrane to
the north, and bounds extensive thin sheets of
PH/uR-terrane rocks that have besn thrust relstively
southward at least 40 km over the north margin of the
CR terrane. This fault systee Iz iInterpreted to be a
late Masozolc subduction zone along which cceanic rocks
and flysch of the CH terrane wets accreted against and
beneath the PN/WR terrane., The exposed mafliec and ultra-
maflc rocks slong the south margin of the PH/UR terrane
ate inferred to be the .uplifted root of & Jurassic
magnatic sre, (2) Raseoent beneath sost of the M
terrane contsine a thick section of magnetic rocke thet
i3 upliftad along both its north and south sargine by
folding or fsulting. (3) Within the CH tecfane, the
ctust beneath the centesl Chugach Mountains along lar.
61°% betwesn Valder and the Copper River (s character-
ized by a complez stack of alternazing high (6.8-7.6
ka/s)* and low-velocity layets, (4) To the north,
vithin the northera CH sand southern PN/WR terranes, s
prominent morth-dipping (62=9°) reflector (7.2-7.6
knfe) underlies the northern Chugach Mountains and the
southern Copper River Basin and extends downdlp at
least to a depth of 20~25 km beneath Copper Cantef.

This paper will also be presented as poster $12¢-N5
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Selsmic Meflection Profiling through the Long Valley
Caldera

DEDMER, S., HUMPHRETS, M.C., JOHRSON, R.A., and

SHITHSON, 5.B. {Department of Geology and
Geophysics, Program for Crustal Studtes,
University of Wyoming, Larasie, WY 82071}

ELLSWORTH, W.L., HILL, D.P. (U.S, Geclogical Survey,
Manlc Park, CA 9¥025)

In cooperation with the U.3. Geological Survey,
the Univeraity of Vyoming seisacgraph crew conducted
a paries of reflection expariaze across tha Long
Valley caldera usipg a $6-channel recording aystes
and & viprators in order to lmage the deep slructure
of the caldera. The goals of the experisent were to
study wave propagation in this volcanie setting and
to lmage a postulated magaa chasber at about 6 ¥m
depth. Teats consisted of B wave teats in different
surface materials including rhyolile and basalt,
wideeangle CDP racording, 3-wave recording, and
vertical-incidenca CDP profiling. Wave tests ahowed
that the asount of enargy was highly variable and
depanded on surface malerials; organized nolae con-
slated of low-velocity surface waves and rever-
berating firat breaks. A wide-angle profile was set
up to duplicate a previous U.5.G.5. refraction pros
file in which an svent was Interpreted as & posaible
wide-angle reflection. A stromg svent sas recorded
at 3.4 3 at a range of 17 xaz, aven on indtvidual
sweaps, and this event was "walked in* to zero off-
set. Other events arrive at 8.4 and 4.8 5. The
vertical-incidence CDP profile was located across
the resurgent dome in order to ifage a magna chasber,
and clear events were also recorded in this data
between 1.0 and 2.5 a. Ringing 13 a problem on sooe
records. In spite of unfavorable conditions caused
by loocas syrface material, asisaic reflection
recording holds great promise to study the volcanic
environment.

This paper vill also be presented 1s poster S12C-06

Vol. 635, No. 45, November 6, 1984 Eos

SIA-U3

Crustal Reflection Profiling in the Hetamorphic

Core lex the Ruby Range, Nevada

HURICH, C.A., HUMPHRETS, M.C., SKOKE, A.W., JOEMION,

R.A., FOUNTAIM, D.M., and SMITHION, 3.3.
{Departsent of Ceclogy and Geophysics, Progras

for Crustal Studies, University of Wyoaing,

Laramie, WY 82071)

The University of Wycaing selsmograph crew
carried cut § differsnt recording experissnts in
the crystalline core of the Auby Range using a
§6-channel recording aystea with axplosives and &
ribrators. Thase experisents included a vave
te3l, twa high-resolution profiles with both
explosive and vibrator sources, &n upper-crustal
COP profile, and wide-angle recording out to a
raage of 22 ika. The selsalc profiles wers locsted
downeplunge from structures cropping ocut ia the
morthern Ruby Rangs and East Humboldt Range. The
high-resolution profiles were intended to image
the detachment faulls and sylonite zone which mark
the trsnsiticn between infrastructure and
suprastruature of the core compleax, Both high-
resclution profiles were recorded with point asour-~
cey and recelvers to optinize resciutlion. Shallew
reflections are abundant on both data sets and
reflections vere recorded out to 1 3 with 0.5 kg
charges at | @ depth, The upper-crustal COP pro-
file exnidits numerous sulticyclic events between
2 and 5.5 3. Other avanta cecur batwsen 5.5 and
7.5 3 but are less comzon. CODP profile confirms
the high resolution praflles. Theas data provide
snother demonatration of the sfficacy of wylonites
a3 reflsctors. We conelude that sylenite zones
probably represent some of the best crustal
reflectors due to thelr laysred and relatively
planar geosetry. Comparisens are made botwesn the
mylonite reflectins ancd events deeper tn the
erust, Moat of the crust appears to be sub=
horizontally layered. This layering could be
caused Dy nappes, several mylonits zones or both.

Thts paper will also be presented as poster 512C-07
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Range: Dixzie Valley, Nuvada i

DAVID A. OKAYA (Geophysics Dept., Stanford Universicy,
Stanfard, CA 9430%)

Selszic profiling of the lover crust has prisarily be
#chieved by deep selsmic programs such as COCORF, How-
ever, given certain source conditions, shallow Llodustry
data aay be converted to imige the lower crusc. Racorte
ation of unstacked field records to fonger travel-tises |
is possible provided 1)} & Vibrosels* source wss used; 2) ]
the sweep was composed {rom low to high frequancies tup=
sveap); and }) tha original uncorrelated ficld records ar
avallable for reptocessing. Raecorrelation may be per=
forsed using & sweep of fiszed frequency bandwidth or a
“aglf-truncating” swesp whose trequency content diainished
with tize.

Tueaty=two kn of selsmic data in Dixle Valley, Nevada
were collected using & linear 12 s, 12-63 #z Vibroseis upd
swiep and 4 kb » recording period, resulting in profiles
uf < » duration. Recorreiation to 12 ¢ Ls accosplishaed
43ing 4 “self~truncating” sweep. The upper banduidth fred
uendy raoges from o5 Hz at & s to 30 Hr at 12 s.

Coaventional CDP stacking of the vecorrelated daca re-

veals many short, subehorizontal reflections present in tie 1

Interoediate to desp crust. Pressuce of reflected energy
in the {ield records suggeats the stacksd reflections are
real. The prescoce and orlentation of the sub-borizomeal
reflections aay be explainad by lower ctustal comsosition
layaring, lamlnation plastering, ighevus intrusion, in co
Junctlon with lover crustal stretching.

Strong Moho refleciions 4re not visible, but sn abrupt
teraiaation of the sub-horizencal reflections occurs at
approxinately 10 5, suggestiva of the transition froz the
base of tha erust to the upper maatle. Strung laterally
continucus reflections indicative of low-angle deta:hment
Zones are Aot present in the Intermediate crust. Sefuct-
ural models for Dixie Valley based on the seisnic profile
and cther geophysical information regulire dutachment sone
if present, to be locuted below the welsmogenic crust,

*Registarad tradezark of CONOCO, lnc.

This paper vill alsc be presented as poster $120-09

Laie Cenoznic fault patterns and magma migration L.E

Dosth ‘allev fros COCORP setamié profiles

L. Serpa (University of Kansas, Lavrence, KS 660483,
B. de Voord, J. Willa=zin, J. Jliver, 5, Kavfaarn,

L. Brown, E. Hauser {Cornel! Ungversity), L. Wrignc
{Penn. State}, and 8. Trowel (UC Davisi

COCORP decp wcizalc reflection profiles in Desth
Valley indicate tua styles of brittla deforsszion ir
the upper crust of that region. The sedimentary cover
23 coemanly ¢yt by listric norsal faults which foin
along the contact between the sedimentary rochs
the underlying cyvs:allinc baseaent. The bases
rocks #fe tilting and extending alang a seriss ol
widely sgicad, moderately dippiag faults. Faulis can
be iraced to a naxisun depth of 5 ka wheare they

appear 1o be truncated by, or sole WVOMAWMt atriking of sll

s page man be frech copied

drraerment, A partially snlten slll La Interpreted o
lic 41 siderustal depths betoath the center «f Deathn
Yallmy end & previously unidentitied lault zone
appears in conncct the butied mall tu 3 H00,000 vear
nid cane at the surfacc.  Thus this lauic 2anc
which forms the snuthetn boundary nf the Death Valley

pull-apart banin 1s inferred 1n have acted 33 & (on
dult

‘67 waE3a% traveling tu the surface from the
4 siatlar faultl zone near the center ol (he
stolntersreted 43 the burled vapression of the
point turtleback fault. Relatively santinunus
«4ns ate recorded near 10 x whizh may corres

ithe ctust-nantle boundary and ma; ke a ¢

3f stallar oventd observed Ln COCORP profiles
ha 'ojave desart. The Majave survey lLies 50 rm
snutheesl 7f Duath Valley across the Carlock fsul:
Zofic. Wh events can be traced in the Mujave data
bersath the surface loncation of the Carlock toward
Doath Valley. Elther, ar hath, nf thase svents nay be
4 continsation af the miderustal detachasent or some
nther teflecting horizon in Death Valley. Comparizen
of the Death Valley - Mojave profiles with COCORP data
froa the narthetn 3asin and Fange suggest that exten-
sional deformation say be modifying or everprianting
many of the lower-crustal pro-extensional structures In
the westers Lnited Jtates.
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BERGE, P. A.,
WALTER, STEPHEN R., (both at: U.S, Geological Survey,
elie ed, N5-977, Menlo Parh, CA 94023}
.
1n September, 19687 the U,5. Geological Survey
recomed a 120-ke-lorg refraction profile across Lassen
Pegk, betwren the Klamath Mountains and the Sierra
Kevadas foothills. Additionally, nearly ona thousand
warthquakes (M J) have been loceted In the vicinity of
Lassen Peak since early 1981, Ve use the refraction
and the seismicity dats to determine the nature of the
upper crust in this volcanie reglon, The two dats secs
vers ysed independently to develop two strikingly
timilar crustal models. One model wae created by
srandamd refrsctlon interpretation using ray-plotting,
and the other by linear tnversion of the earthquake
travel times:
IKVIRSION MODEL
Depth{ka} Velocity(km/s)

REFRACTION MODEL
Depth(ka) vVelocity(ka/s)

0.0 4.3 4] 154,86
1.0 3.5 3 boh=d. b
b3 6.0 ] S.9=86.1
6.0 6,17 & 3. 16,1
9.0 6,35 1] 6.3
4.5 7.2

) Differences I the tvo nodels reflect diffarences (n
ithe sethods used to construct them, rather than
‘arructural differences Inhersnt {n the data. Tha
inversion model produced laterally hemogenous,
Egort:mnl velocity layers, while layer dip and
velocity vere sllowed to very laterally slong the
H_i!lrlctlon line model. Thus & Targe of velocity values
‘lur rach depth in the twiractlion sodel {s presented in
.\.‘b. table above. The low-velocity-zone present at & to
(b km dapth In the refraction sodel does not extend
org the entire latarpl distance of the model and
_ (therefore cannot be resolved by the seisnicity data.
| The distribution of selsmicity and the velocity
Btructufe cormlate well with the Lagesn gecthemal
stem. Nearly 252 of all the thoussnd earthguakes
ocate io the geothemal amma issediately south of
Lagsen Peak, few desper tham 6 km, The refraction
b"“"l similarly distinguished the geothems)] ares fom
I.lurmundlm aman, showing high velocities of 3.6 ka/s
* between depths of 1=) km beneath Davil's Kitchem
i twprins and the Tersinal Cayser, as opposed to
Incities around 4.4 km/s at the sase depth In
nom-geothermal areas. A lack of selsmicity st depth
and high velocitles suggest an {ntrusion relatad to the
~ heat source belov the geothermal atea,
. Another leature present in both models Is that both
| the setamicity data and the refraction bodel sees to
indicate thet Sierran basesent tontinues under the
' Cascade volecanics towand the Klasath Mountsins, at
.’;’lun as lar NW as Lissen Peak,

. This paper will alse be prescnted #n poster %120-80

LA
Structures of tha Lower Crust and mantle
As Imaged (n BIRPS Migrations

BUSAK CoEARY

BEZREARD RATMAUD [Both at: BIRPS, Sujlard Laba, bept. of
Rarth Science, Cambridge CB) CHZ, UX)

DAVID K. SNYTHE (8ritish Geological Survey,~19 Grange
Terracw, Bdinburgh EW9 2Lr, UX)

BIAPS (British Institutiocns Reflectisn Profiling
dyndicatal has collected over 3000 km of desp sessmic
saflection dats from the continental shelf surrounding
Britain. The reflection profiles, eollected to 18 8
TWT, sample at least the top 40 km of the tomtihental
lithosphers and shew L} major Low-angle structural
retlectors which seed to cut through the entire upper
crust and possibly the lowsr erust, 7} a highly refisc-
Tive lower crust, ) & strong band of reflectisns,
iatarpreted to be tha Moho, which can ba ssen falrly
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