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Reziganl Correlation of the Delomar Thoust Fault, Sevier Theust
Hell, Soythers Nevady

William R. Page and Robert B. Scout (US. Geological Sucvey,
Box 25046, MS 913, Denver, CO 80225)

The Delamar thrust (DT), exposed in the southern
Delamar Mountains, has been correlated with either the Guss
Peak (GFT) or the Dry Lake (DLT) thrusts. Alternatively, we
propose that the DT is one cf several separate, discontinuous
subsidiury thrusts in the Glendale-Muddy Mouatain thrust
{GMT) ‘rlm Correct correlation is important because thruses
are used to reconstruct the terrane before variable degrees of
Cennzoic extension ecurred across accommodatin shcnr zones.

Bath the DT and GPT (nurthern Sheep !I‘h pl.;ced
Upper Cambrian over Permian-Pennsylvanian rocks.

a subsidiary thrust in the GMT plate, placed Upper Cnmhn.m
over Ordovician to Permian-Pennsylvanian sirata, ard is roughly
on steike with the DT, The DLT might cut down section
northward across facies strike 10 connect with the DT, but
exposures in the Meadow Valley Mountains make this
correlation unlikely. A prabable trace of the GPT that continues
north and west of the DT indicates that these are separate
thrusts. Dmlmﬂar fucu:s patterns in Paleozoic rocks of the

n and Sheep Range support this
mnclusmu. Upper a.nd lower plate dncies of the DT are more
similar 10 Pahranagat Range facies which match the observation
that rocks are offset by Cenozoic ex along the |
Pahranagat Shear System (PSS). Discontinuous subsidiary theust
faults are also present sauth of the Las Vegas Valley Shear Zon=
(LVVSZ) in the Kevstone thrusi (KT) plate between the
Kevsione and Wheeler Pass {WPT) thrusis.

oblique skp faults marks the boundary batwesn the SN and BR
provinces and is the nonhwaestern continuation of the Walker
Lang of Nevada. The BR is characterized by mountainous
tarrain and intervening lowlands. Mountain peaks ars mostly
older anciasitic 10 basaltic sratovolcances with the lowlying
argas underlain by younger basaltic flows or fuvial and
lacustrine deposits. The Modoc Plateau is transiional between
CR and BR. A pgeneral westward decreasa n the age of
velcanism is evident from new and published K-Ar ¢ata with 3
héatus between 6 and 9 Ma. Voicanism in the CR is maostly
younger than 3 Ma.
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SEISMIC, IMPLICATIONS for CAUSTAL COMPOSITON snd
REFORMATION ALONG the BASIN and AANGE/CASCADE
BANGE BQUNDARY

i USGS, 145 Midctaligld Rd., MS977, Manio Park,
CA 94025

Thige recenily acquired seismic rafraction transocts. one in
cantral Oragon and (wo in northazsiarn Calllarnia and
northwesiarn Nevada, cross the Cascade Range/Basin ang Rangs
boundary, One of the Iransects is a campesite S50-km wantect!
Irom ha Cascade Range of northeastern Califomia 1o the Basin and’
Range of the umul Great Basin. This Iransact was cangingied by

we d by anly B0 km, wilh
qmw cansiraintg. These cata suggest Ihal ine crustal lithology of
the two areas may ba largely the same since crustal velocities (2.5
km/s 1o 7.4 hvs) and heal low (about 50 to 100 mwWim?) of
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and Range Transition 1I — Posters (joint
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Presiding: R D Catchings, USGS, Menlo
Park
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Age and Distribution ol Volcanism - Susanville/Eagle Lake Area,
Northeastemn Califonia

and David L wagner (Califarria Depanment
of Conservatan, Dwision of Mines and Geclogy, 380 Civic Dr
#100, Pieasant Hill, CA, 94523, 415-646-5320)

T.LT Grose (Dept. of Geol. & Geol Engr, CO Schocicf Mines,
Goicen, CO, 80401, 303-273-3806)

A cooperative Qeclogic mapping project (I}MG-USGS} in |
nocheastern Callomnia provides a better represeniacon of
| dismbution end age of volcanic rocks in this region. The study
| arsaconcides with the juncture of the Sierra Nevaca, Basin and
| | Range, and Cascade Range provinces (SN, BR, CR), sach
| characterized by its own Iithologic and tectonic sty's The area
| isundlerain primavily by late Cenozoic volcanic rocks matoverie
2 basement consisting of Crelacecus and pre-Cretaceous
qranruc and metamorphic rocks. Basemant is exposed in the
| SN partion of the map and also locafly in the Gaflasn Paak horst
‘soun of Eagle Lake.

ISN wolcanic sources wera located along tha presert Serran
jcrest and 10 the east gensrating a sequerce of rhyolite,
| ancesda, and basalt lows and pyrociastic deposss ganerally

dwbuted along the Tertiary drainage systems. Tha Haney
l Lake fault zons, a NW-tranding zone ol en-achion, reitlateral

baih i are simiar, mcsmhmwmalmtmsl
al the iwo provinces has o or is g Citiarant
degreas ol (but similar) delormation. in the upp« ‘erust, the
diffgrence between the two areas appears io De in the degrae of
Block fautting.. In central Oregon and northeasiem Cabloenia, the |
upper-crust af the High C. des is largely d by cesp
{vp 1w 5 km) basins; whereas In the Basin and Range is
characterized by numaerous laull blocks with large throws {up ta 3
km). The lower crusl appears 10 be chargcterized Sy magmstic
urgerplaling as evidencead by high velochies (7.3 kmvs W 7.5
Wmis) and densides {3.) g/em? to 3.12 g/em3) bensath bain the
Cascade Range and the Basin and Range. However, ine apparent
undarplating is much Ihicker bensain the Cascads Range than the
baneaih the Basin and Range. In central Oregon, ihe 1tal thickness
af iha crust appears o be sbout 37 km thick bensath the both the
Cascade Range ang Ihe Basin and Range Wansition, but in
nonheastern California and nonhwesiern Mevada, the crust is
dbout 18 hm thick beneaih fhe Cascade Range ang thing o &
missniym of 32 km in Ihe norhwesien Nevada Basin and Aange.
The 550-kin compasile iransect shows ihat Lateraily most of Ihe
crusial layers torm z serles of pinches and swalls or boudins, The
Mang, howaver, does not necessarily lollow (his parem, perhaps
because It is katy a young, dynamic boundary,
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| Casacde - Basin 4 Range Transition East of Lassen Peak

TL T Grose {Dept. of Geal, & Geol. Engr., CO Schoal of
nes, cen, CO 80401; 303-273.38C5)
G J Saucedo and D L Wagner {CA Dept. of Canservation,
Div. of Mines & Geol., 380 Civic Dr. #1020, Pleasant
K111, CA 94523; 415-636-5320)

Geologic mapping in the [ half af the Susanville

sheet In CA § in the far W part of the Lovelock

sheet In NV revealt westward migration of calc-alkaline
larc volcanisa since 12 Ma followed by HAOT back-arc
(volcanism 3 extensional frulting. The Cascade Range
«and the Basfn and Ringe province represent codern
expressions of this valcanic and tectonic 3igratfon,

|

The boundary batwaen these two provinces fnvalves &
transition rane trending MISW, 15-25 ks wide, and
estending From Honey Lake to Hayden HIll angd beyond
probably to the Medicine Lake Highlands. Thig trans-
| {tion zone cofncides with the MW continuatton af the
Halker Lane zone of right narmal obligue-siip Faulting.
Hajor characteristics of the S part of tre Cascide
| Range - Quiterndry subduction- and extensian-related
| calc-alkaline and HAQT volcanics, normail faules, and
young volcanses and flows - dominate ¥ of this trans-
itfon rone. Major characieristics of <he ¥d Z2asin and
Range province - Miocene-Pliocere cale-alkaling and
HAOT valcanics, normal faults, and grazed volcanic
landforms - doatnate E of thiy transiztan Iage, The
transition zone itself includes significent character-
fsttes of both provinces. [% {5 the trafling sargin
of the active westward u!;n‘lnq Cascade volcanic arc
It is
alse the western -arqln of the Modoc ﬂncu. & Sub-
pravince within the Basin and Range back-iarc rejlon
|\ that is anocalously quiet (n terms aof volcaniss and
tectontsm relative to nearby areas.
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Crustal Exiension and Volcanic Extrusion Rates in the Lassen Region
of Northcastern California

M Guffant (USGS, 922 National Center, Reston, VA T2092)
M A Clynne, J G Smith, and L I P Muffler (All at: USGS,
45 Middlefield Rd, MS 910, Menlo Park, CA 54025)
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Post-7 Ma Basalts from the Cascade Range of Ceniral
Oregun
hS =pt. of Geology, Washingron Stae Universicy,
Pul!man.“.-\ 164; 509%5-&8 13)

The Lassen region of portheastern California liey near the junction of
the Cascadia subduction system, the North American/Pacific transform
sysiem, and the Basin and Range extensional regime. The Pliocene 10
Quaternary volcanism in the Lassen region consists of a broad spectrum
that includes small isolated mafic vents, fields of densely clustered
monogenetic mafic venls, medium-volume sratoconas and mafic
shields, mmwmmmmofwmwm
NNW. g normal fauits and aligned vents indicate
Mmmmﬂmm:qm.

During the Quaternary (the past 2 million yeurs), the Lassen region has
had an dverage extrusion ratz of about 4 cubic km per km of arc length
per million years; however, within the region extrusion fates vary with
vnh:m: lque. For t-umple, IAHCH wlﬂ.m: center (LYC), a largely

g slicic dome ficld,
muuwuumulrmmmnfhndummemmm
years for an average flux of 1.6 cubic km per square km per million
years (average rate divided by are of vent field,) Adjacent o the east
of LVC, a roughly coeval field of wnfaulied butl sromply aligned
monogenetic cones and mafic shields of primitive mafic compositions
produced at least 60 cubic km of basait and hasaltic 2ndesitz during the
past several hundred thousand years for an average rate of about 0 ¢
cubic km per square km per million yewrs, The exwrusion rate of the
more evulved LVC magmas appears to be about four times that of the
mote primitive magmas to the exst and reflects a flux of silicic crustal
partial melts compensating a larger basalt fluz into the lower crust, The
extrusion rates of the two ares may differ becaise of an east-to-west
dectease (over a distance of about 40 km) in crustal estzasion rate 3t the
edge of the Basin and Range province, as well &3 an mam-to-wext
increase in bazalt flux into the lower crust,
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Chromian Spinels Indicate a llcterogeneous Source Region foe
Primitive Lavas in the Lassen Area of the Cascades

and TD Bullen (Both a1. U.S Geological Survey,
345 MiddleSield Rd., MS-910, Menlo Park, CA 94025)

Two types of young primitive basalt occur In the Lassen region; (1)
faw-K, high-zlumina olivine tholeilte (LKOT), which is similar 10
jow-K basalts erupted in the Cascade Range and throughout the
porthwestern Great Basing (2) calcalkaline basals (CAB), which is
' fimilar w orogenic basalt found worldwide, The high compadble-
element content of the most primitve members of cach magnta type
{sugges near-primary composidons, Primitive LKOT is remarkably
kiiform in composidon, displaying only subtle varistions in ratios of
Lneompatible elements, On the other hand, primitive CAB shows
<onsiderable i ible-el variation in low-K to high-K
lavas, which i3 coupled to isowpis variation and spatial diszibution,
CAB i1 the parent for evolved volcanic are Lavas in this portion of the

Cascades. LKOT is rypical of Basin and Range volcaniym; i1s
hmuuu in the Lassen region is the result of impingement of Basin
and Range tectonism on the Cascade are (Guiland and others, JGR. in
press). Compasitional variation of Cr-spinel In primitive lavas pro-
vides evidence bearing on the relationship betweea CAB and LKOT,

?!osl primitive LKOT and CAB lavas contia liquidus Cr-spinel
petahedma preserved in olivine phenocrysis. These display 2 wide
range of C/CreAl = 10-80 (Cr#) and Mp/MgeFel* = 20-80 (Mgm),
with Cr# and Mg# displaying 1 soong negative comelation. LKOT
$pinels ars the most aluminous, have 3 relatively namow range of Cr#
(10 ’U], have the highest Mg# (65-30), and have the highes:
Fe*/Fe3*. In conmast, CAB spinels have 3 wide tange of composi-
tion that comelates with the vanation in hos-lava geochemistry.
High-K CAB contin lowCr# (25.35) spinels, medium-K CAB
sontain intermediate-Cr# (35-35) spinels, and low-K CAB contain
high-Cr# (10-80) spinels.

Any general model bated on i iblc-el that
attempus 1o derive CAB from LKOT must do 30 i the sequence
LKOT, low:K CAB, medium K CAB, high-K CAB. Spinel chemistry
should follow that seq but just the opposite occurs. Spinels in
LKOT are most like those [n high-K CAB and least like those in [ow-
K CAB, Furthermore, the range of composition observed in CAB
spinels is larger than can be aigibuied 10 dccompmuon of LKOT
magma. This mineralogic evidence suppons the contendon of Funda-
menuity different sources for the two magma types. Both LKOT and
CAB are derived from depleted-mantle st that have =apen=n:=d
vasiable degrees and styles of incompatibl ens The
conposition of liquidus spinels reflects the mineralogies of the source
regions and the dc;r“ of ennchm:nl Our madel successfully

Past-7 Ma basalte Lavas (<52 wi % S5i07) from the Cascade Range
berween lantudes 43 and 45°N have been anatyzed chemically { 160
samples for 23 elements; 28 of those for an addiconal |3 elements)
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