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A gravity survey of pert of the Long Valley district, Tdaho
" W. . Kinoshita

' -Introduction
Gravity surveys ha.ve been used ex'benaively to obta:ln subsurface

linfomation in the mtermntane 'ba.sins oa? the westem conteminous
fﬁm'cea. swce-; m density contrast that usially extsts betveen
'Cenozoic deposits in the has:lns and pre-Tertiary bedrock prodnces
ﬁeaative grevity anomlies, which can be interpreted in terms of
mhsur.face atmcﬁzrel fea:bnres and 'bedrock conrigura.tion. .

‘ Dn'ing the sumer of 1957, 180 gravity stations were established
ﬁ:.n.apm of IongValleyand.all o Cascade Valley and Round Valley to
‘obta:!.n :lnfomﬁon on the surface conﬁgura.tion of the bedrock Eme |
snrvey wa.s ma.de in supporb of geologic investigationa of the mona.zite
plaeer deposits by J. H. Mackin and D. L. Schmidt. |
o Gravity survey and reduction of data

_ Gravity s'ba:t'.ions, speeed. at :t.ntervals ranging from a quarter of
a mile to two miles apart, were established along roads in-lthe valleys
a.nd. at other points identified on tapographic ma.pa. Elevations of the
stationa were determined by leveling, stadia traverses and by means of
photogrmetric method.s. us:lng aeria.‘l, photographs. The srevity- obser-
vations were made using a Worden gravimeter with a sensitivity of
about 0.5 mgal per scale divieion. ‘



: Gra.v:f.w differences weré mea.sured relative to a bue sta.tion,
| esta.blished in Ca.scade at the beginning of the survey and assigned

= m&bﬁznry o‘bserved. grevity value. Base readings were meated

, _1-. interwls ‘o k or 5 hours during the da.y to detemine the com‘b:l.ned.
instnmental d.rif‘b and tidal va.ria:bions. The graume'ber read.ings |
were corrected for dr:l.rt, letitude, eleva.tion and nea.r sta.tion L

3 'boposraphic effects. A factor of 0.06 mgal per foot, based on an -

_ average rock density of 2.67 g per cc, was used as the combined free-'.'j'

a.ir and Bouguer correction. The assumed density of 2. 67 g per ce :Ls 1
representative oi" the gra.nit:l.e rock in which the greatest range in N

- elevation takes place. _ Maximm error in the Bouguer anomaly that :
ccmld occur at any sta.ﬁon owing to combined errors in horizontal
loca.tion, elevation a.nd observed srevi’cy is probebly not greater
“than 0.7 ngal. '

_ Toposraphic corrections were made through the "J" zone of the
- Heumer chart (Hemmer, 1939, p. 184-194), which correspands to & b1l

mile radial distance arcund each station. '.l'hrough "J" zone, the

T '_~_'topographic corrections for most of the staﬁons in the valleys are
less than 1.0 mgal, and maximm correction for stations in the mountains

"~ 18 15 mgs.ls; ‘Topographic corrections for zones outside of the "J" zone
probably do not differ between ed.Jacent sta:l:ions by more than 0. 5 mga.l
It is believed that the topogra.phic corrections are not :Ln error by

more than 10 peroent for .the zones corrected.



Ihekugmrmﬂqmﬁthacontourintcrv&lofemgalsand

e aimpliﬁed geology ere shows in figure I with the exseptlon of
].oca.l lmin I.ong end Cascade vmeys, thc aravity va.lues genara.uy
_~de@reasetovaxdtheeutattherate otaboutSmgalspermile. -High‘ '
:._gravity yadients generally occur along the vest sidza of the va.ueyi ‘_
Ihe msp shm two nnticeably diﬁe:rent sravity contcur patterna .

inLongVa.lley Thereisaclosedgravitylawofabout??ms&la
;‘:‘._residual relier in the northern half of Long Va.lley, and eastva.rd
dzm.'easing gravity velues in the sou't.hern part. Although the gradient
-4dn the southern pa.z-t of. the va.].ley is nearly unifom, :l.t 15 alightly
_higher along the west side of the valley. o 273
5 ]:n. Cascade Valley there 1s & high g:adient along the vest side
' s.nd two closed gravity lows in the interior. The nor(:hern low occupies
the northern one-thirdofthevalleyandhasaresidnﬂ. sravityreliet
'~ofabout12mgs.ls. o ) | N
No mea.surable loca.l gravity anoma.ly was found. in Round Va.lley. ‘

The map shows & constant gravity gradient across Round Valley that is

of about. the_aame mag:itudg as the regiona.l gra.d.ient across Cascade

. Valley.- '



' iknalysis of grsvity ancmelies
. Two dinensioml en&lyses simila.r to that described in Dobrin )
' lgséf“ Pr 96-99) vere made. oi" o gravity proﬁ.les crossing r.ong and.
: Ca.scadeVaJ.leys m locations oi‘ theae proﬁ.les, A-A' i:eer Donnelly,

andB-B' about3miles aouthorCaacade, a.reshovnontheBouguer
encm.ly map. These proﬁlea cross pa.rba of the. va.'l.leys vhere the
va.u;ey ﬁll 1s believed to be the thickeat. S

After removing an assumed. linear regional gradient, the proﬁles
vere ana.‘l.yzed to detemine a reasonable aubsurrace bedrock conrigurcﬁon i
thatvould.produce theresiduala.nomaly The magnitude oftherelief B
onthebedrockahombytheamlysisislargelydependentuponthe o
choice oct the d.ensi'by con'brest between the bedrock and the Cenozoic : .
" sed:lments. The bedrock in this area is the granitic rock of the Ida.hc
Batholith and., except where weathered, its density is about 2 T g per cc. .
| It 1s not possible to determine sccurstely the demsity of the valley ru.l,j
_ which 1s considerably less then the bedrock, probably about 2.2 g per cg. -
- The assumed density contrast of 0.5 g per cc betweer the bedrock and K
" valley 111 has been found tq be generally spplicable in other gravity
surveys in the intermontane basins of the western United States (Thompson :
' and Sandberg, 1958; Kane and Pakiser, 1961). Although the actual density
contrast mey differ by as much as 0.2 g per cc, the determined depths
will be of the proper magnitude and the general bedrocl; con.'figuration.;
determined will be reliable. The . 5 g per cc density contrast probably

represents an average density contrast.



mobsemam could be produced by the hypothetical
geolog:l.c cross section ahmm a.long profile A-A' (fig. 2). On this
diagranmtic cross section, tvo nomal fa.u.l.ta bou.nd. the north I.ong
‘:fgvmey block on the east and uest. m analysis indicates that about ‘
' 1T,000 feet of sediments a.re in fault con‘bact vith bedrock near the

. base of West Mountatn, and sbout 2,000 feet of sediments are in fault

eantact at the east edge of the valley. If the fault at West ountadn | ®

vere replaced by a series of near vertical step faults similar to 'hb.ose
, shown by the dashed lines, the cross sec‘b:l.on wauld still be consistent
Vith the gra.vit'y da.ta.. | | | o :
S Sufﬁcient data for & d.e'tailed a.na.lyais over the southern pa.r'l: of o
. Long.Valley was not o‘btained because mOST of the ares is covered by thel.
*f ~Cascadz Reservoir. A dzpth estimate based on the gravity a.ttra.ction or:-
_ an infinite, horizontal slab indicated s sediment thickness of 1,200

, _feet at Point "C" near the west edge of the reservoir.



Analysis of the eastern part of profile B-B' (ﬁg 3) aerou |
" Caacadz Va.uey ind.icates a.bout 3,000 feet or sed.:hnents in fault conta.ct

it bedrock &t tnevest edge of ‘the vm.ey. ne sed‘hnents thin cast-

to the eu'l: edge of the valley vhere approximtely z,soo feet ot
sedinents ave 1n fault contact vith bedrock.. ‘ o

g.',\‘ .

m.scussion of mterpretation

IongvmeyandCascadeValleyare struc'mra.l‘basinsbmmdedon h
1&11 sides 'by stee'ply dipping nomal faults. 'me sravity anana.ues
“fnddcate that the basins are asymemcaa. and that thedr deepest parks
“are along the vest sides. Positions of the fau].ts and the westmrd |
xideepening of the basins suggest that the bas:l.ns are tilted fault blocks



- Long Valley is divided into two approximately equal fault blocks. -
Ihetwlt blockinmthernLongVaJleyisboundedonthewestbytheWest AA
Kcuntain faultm Grevity data. suggest that the aout!ntest boundu'y ot the

hlock is formed by s tranch or the West Mountain fault vhich trends sont.h-
ee.st scross Long Valley from the mountadn fromt about b niles soutmest o:t
Donnelly A rault 1nd.ica.ted by a high mvity gradient about 2 miles eut . ;
of Donnelly is probably the ea.st bmmda.ry Thu-e is no surf.ace expreeeion
of either the soutmrest or east boundary faults. The southeast boundary
ct the fault block may be provided. hy & southwest trending fault mapped |
hy Meckin and Schmidt; however, it is not indiceted by the gravity asta.
'l'his fault occurs almost entirely within bedrock, and this wm:.ld. explain w
the absence of g:'avity expression, because there is not a sufﬁcient o
density contrest to cauee & measurable ya.vity anoma.ly .

© The fault block in southern Long Valley includes most of the ares
' covered by the Cascede Reservolr and the bedrock ridge betveen Long and
 Cascade Valleys. This fault block is bounded on the wést and southwess

by the West Mountain fault, and on the east by the East Cascade Fault.
The southeast trending tranch of the West Mountain fault mentioned pre-
viously is common to both fault blocks 1n. Long Ve.lley. The absence of a
‘proncunced gravity low over this fault block indicates & section of
 sediments much thinmer than that over the north Long Valley fault hlock.



: 'l'he small closed sra.vity low :I.n northern Cascade Valley vith a high

grevity gradient along its western edge is interpreted a8 an expression
ofe sha.uow bas:ln, éeepest a.longthe vestern edge where it is bmznded.'by
the East ca.seade Fauit. There is no indication in the sravity data of ‘%
rmlting a.long the eastern edge of this part of the ve].ley. An eastwerd- .A
trendins fault st the Cascade Reservoir spillvey mepped by Mackin and
‘Schmidt end suggested by the grevity mep terninstes the basin on the |
south. Left-lateral movement a.long this fault is indicated by the offset
hetween this basin and another to’ the south.. )

" ‘A postulated fault block in southern Cescade Valley includes all of
'»the va.lley south of the east trending fault at the reservoir spillway..

‘.!.‘he Ea.st Cascad.e Fablt vhich is common to the fault blocks in southern | _
l‘..ong Va.lley a.nd. southern Cascade Va.lley, is shown hy the high g:avity g'adient |
‘that trend.s along the Union Pacific Railroad scuth of Cascade. Theeast
'bozmda.ry of this fault block is & north-tremding fault along the east

side of the valley.



: conelusions

. The results o£ sra.vity and geologic mapping indieate tha.t I.ong and

’caseade“falle e_ ere st.metural basins The estima.ted. 7,000 i‘oot thiek-'

" ness otfﬂiinnorbhlongvmey 18 largefor abasin only 6m.leawide., '
It is believed however, tha.t the method of a.nelysis used provides a m:ln-
im depth Depthe a.nd. conﬁgx:rations of at least the anou:' bedrock ‘

teatures obtained in the a.nalysis eve consistent with the gravity da.ta

and geologic infomation a.vailable

A regiona.l sravity sradient of ebout 3or b mga.la per mile with
Iawer a.nomely values to the ee.st is present in the area. A small part ‘
of this gradient can be explained by distent toposr:a.phio effects. The
remeining part of this regional sradient may be caused by the gravity
eftect of the vestern border of the Idaho Betholith ar possibly n 1s the
expression of a systema.tio decrease of density of the outer rock belts of '

the batholith men:bioned by Sohmid.t (1958)
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