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the Pal eozoic rocks, cont.inues westward across the 
range, and is offset by the C rescent. fa.ult.; still fart.her 
west, it crosses the Shoshone Range at, " Til son Pass. 
The ontcrops of Paleozoi c rocks at. the head of Grass 
Valley, on the projected trace of the Copper fault, show 
t.hat a 'fault. must. be concealed there belieat.h the allu­
vium, for t.he thi ck body of volcanics all disappears 
within n, mile and a half. Gravit.y surveys by t.he Geo­
log ical S urvey in this place al so indicate a major brea k. 
S ince t.he voleanics are mi ssing on the upthrowJl sid es 
of bot.h the "'\Venban faul t and the Copper fault., th e 
throw of each of these faults must. have been more· than 
8,000 feet. 

The C rescent. fault cuts and repeats the entire vol­
canic sequence, crosses Grass Valley, and marks the 
northwest bounclary of the Cortez Range. Gravity 
measurements and displacement. of basalt. sheets ill the 
S hoshone and Cortez Ranges indi cate tha t it. has 
a t.hrow of mOJ'e than 10,000 feet along a 60 degree 
dipping surface. The accordance of the range front 
\\' it.h the Crescent fault. and the many scarplets in t.he 
alluvium show that this fault and a branch of it, the 
Cortez fau lt., are still active. 

The interbedded g ravels that. pinch out and become 
nner grained away from the fault s are probably fnn s 
d epos ited at the feet of active scarps. The east-trend­
ing " 'enban and Copper fanlts t.hus appeal' to have 
bounded a lineal' trough, 01' VOlcfLllo-tectonic depres­
sion ("'\Villiams, 1941, p. 246), that was actively s inking 
dllring t he deposition of the vol cani cs, probably in Oli-

,gocene ti me. 

The extreme lenti cularity of t.he individual units in 
t.he welded t u If here described, lHid their extrlwrdina ry 
total thi ckness and absence from the slll'l'ounding area, 
are evidence of t.heir having been deposited originally 
in a local basin. That is, they are not remnants of a 
forlll erly extensive covel' preserved in a graben. Ot.her 
depos its of welded tuff in eastel'll Nevachnnd western 
U tah (Cook, 1957; Mackin, 1%0) are very thin and 
very widespread, and they must have been deposit.ed 
in ft manner analogolls to flood or plateau basldts in 
contrast. to the local tectonic basin fills described here. 
Milch late r, probably during Pliocene and Pleistocene 
time, the C rescent. and Cort.ez faults blocked out the 
]Jresen t. basi n ranges almost. at right. angles to t he ea,dier 
fa ull- system. 
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130.!' REGIONAL GRAVITY SURVEY OF PART OF THE BASIN AND RANGE PROVINCE 

By DON R. MABEY, Menlo Park, Calif. 

For several years the U.S. Geological S urvey has 
bee n conducting gravit.y st udi es in the Basin and 
Ra.nge province in Utah, Nevada, and Cnlifol'J)ia. 
G ravity measurements have been made to determine 
local struct- ure in several areas ",here geolog ic mapping 
was going on; these surveys, however , covel' only a 
slllall part of t.he total area. In t he areas not. covered 
by the loca l surveys, g ravi ty observations ha ve been 
made at. bel1ch marks, at. triang ula t ion stati ons, and 
nlong major hig h\\'ay s. A ll 1 he grav ity data coll ecteel 
by the S urvey have been tied to lL CO nl111 011 cIatum 

throug h n, network of base stations. This net.work 
is r efCl'red to foul' airport ba se st.a tions establi shed by 
Woollanl (U)5R) . 

The data Ihus collected have been useful in studying 
the SITlIchll'a l geology in the bnsins and in parts of 
some of the monntain )·anges. Over most. of the region 
t.he d ominan t. loca l Bongner grn.vity anomalies are 
produced by t he density cont rast. between the pre-Ter­
tiary rocks and the genemlly less den se younger vol­
clLl1 ic nnd sed imentary !'ocks. T hese loca l anoma li es, 
",hich have amplitudes up to 60 milli gnls, nre usually 
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I~IOURE 130.1.-Hegionalized Bon!,'lwr anomaly and topographie Illap of part of the Basin and Hange province. The grovity 
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D. R. Mabey, L. C. l'akiser, S. W. Stewart, and G. A. 'rholllpson. 
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located in basin areas underlain by thick accumulations 
of Tertiary rocks and valley fill. They can be inter­
pretetl in terms of the thickness of the low-density 
rocks and the configuration of the basins in which 
they occur. The local anomalies associated with den­
sity contrasts within the pre-Tertiary rocks are gen­
el'a 11y of smaller ampl itude, but significant local 
anomaliys associated with bedrock features have been 
observed. 

A knowledge of the broad regional variations in 
Bouguer anomaly values is of great use in the study 
of the la]'~re-scale variations in the thickness and com­
position of the crust. It is also helpful in isolating 
the local gravity anomalies superimposed on the re­
gional variations. In the Basin and Range province 
the preparation of It contour map to illustrate the re­
gional gravity anomalies is complicated by numerous 
local anomalies of large amplitude. The anomaly 
yalue for an individual gravity station may not be 
even approximately representative of the anomaly 
values over an area of even a few square miles, particu­
larly if the station is neal' the margin of a basin under­
lain by several thousand feet of low density Cenozoic 
roC'ks. To prepare an anomaly map that will show the 
regional gravity anomalies some method of averaging 
values or seleeting stations must be used. The map in 
figure IHO.l was prepared by contonring the anomaly 
val lies foi' representative stations located in the ranges. 
, The reg'ional Bouguer anomaly values range from 
about -60 mi11igals to -240 milligals, and show an 
inverse C'orrelntion with the regional topography. The 
highest anomaly values are at the southwest edge of 
the map. Here the anomaly values rise abruptly 
where the regional elevation decreases toward the Pa­
cific Ocean. Over the western 'Mojave Desert, where 
the surface relief is small, the regional gravity relief 
is small. North of the western Mojave Desert the 

anomaly values decrease as the surface rises to a high 
over the Sierra Nevada and "White Mountains. Rel­
atively high anomaly values occur in topographically 
low areas around Death Valley and the Colorado 
River. Northward from these areas the gelleralleve] 
of the surface rises and the anomaly values decrease. 
In east-central Nevada the surface is higher, and the 
Bouguer anomaly values are lower than in any other 
part of the State. 

Along the west-central border of Nevada the ~mom­
nly values denease as the surface rises toward the 
Sierra Nevada. In northwestern Nevada. the main 
gravity featlll'e is a high, which is in the topographic 
low containing the Smoke Creek and Black Rock 
Deserts, Desert Valley, the lower Humboldt River 
valley, and the Carson Sink. Northwest of this area 
the anomaly values decrease over a topographic high­
land. A strip in which gravity is low and the surface 
is high extends northward from the Ely area to the 
Idaho-Nevada. State line. East of this low trend there 
is a gravity high in the Lake Bonneville basin. East 
of the Lake Bonneville basin the anomaly values are 
lower over the 'Vasatch Range. 

The correlation between low Bouguer anomaly values 
and high regional topography clearly shows that there 
is a relative mass deficiency under the regional high­
lands. Although the gravity data do not indicate the 
nature of the mass deficiency, which can occur any­
where within the crust or in the upper mantle, the cor­
relation with topography suggests that some form of 
regional isostatic compensation exists. 
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131. MESOZOIC AGE OF ROOF PENDANTS IN WEST-CENTRAL NEVADA 

By .LurES G. MOOIm, Menlo Park, Calif. 

11'ork i10lle ;,/1 cooperation witll tile Nel)a!la Bllreall of Mines 

In an area of ronghly 3,000 square miles in the western 
Great Basin, lying: mainly in Lyon, Donglas, and 
Ormsby Counties, Nev. (fig. };31.1), about 4:-30 squHre 
miles are u}Hlerlain by Cretaccolls( n intrusive rocks, 

largely granitic, related to the Sierra Nevada batholith, 
and about 180 square miles by partly metamorphosed 
rocks older than the batholith. The metamorphic rocks 
occur in irregular roof pendants and septa, which have 


