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Th1s report conta1ns a summary of the resu]ts and 1nterpretat1on514

x fof a r1gorous quant1tat1ve mode11ng of the magnet1c anoma11es

' _assoc1ated w1th the Long Va11ey ca]dera (f1gure 1) It 1s des1gned
“to supp]ement the more. qua11tat1ve 1nterpretatlons reported in Kane. _
f"et a] (]976) The data ava11ab]e to constra1n the mode] “can be found fﬁ'

in that report and 13-add1t10na1 reports wh1ch were recent]y pub11shed“

|in the Journal of Geophys1caT Research Vol. 81, no. 5 and 8. Th T

ava11ab1e aeromagnet1c maps are shown in f1gures 2 and 3.
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'- MODEL_iNG_- SOFTWARE"

The magnetlc mode]1ng computer program is: from J. G Rosenbamn_~

Fi;(wr1tten conmun1cat1on, 1976) The program analyt1ca11y 1ntegratesf
fTa]wan1 S (1965) two d1mens1ona1 po]ygons over the th1rd d1men510n
_;iln very general terms.‘the techn1que 1s s1mp1y to sum the 1nd1v1dua1

'»?magnet1c fields ca]culated for a set of r19ht P°1Y9°“al pr1sms. Each

23 gr1d, each grid 1ncrement be1ng a 2 km square. Then,.to fac111tate;i

‘ compar1son, these were trtp]e sp]1ned and contoured at an elevat1on |

correspondlng to the aeromagnet1c map 1n f1gure 2

1
i-

' .
_prlsm must be a5519ned a d1rect1on and: magn1tude of’ magnet1zat1on - The-
b

:output of each of our: var1ous mode]1ng attempts was summed on an 18 by'

&7 |
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‘,rthe magnet1c f1e]d above the ca]dera is. dom1nated by the magnet1c!£ 1

Leffects of one maJOr rock type the B1shop tuff

‘kcaldera appears to be . th1ck sequence (up to 2 7. km) of B1shop tuff

"requ1res a. magnetization of about 3X10°

! volume.of.about-170_km3, Th1s vo]ume compares with- the est1mated

_ caldera. B1shop tuff ]1es beneath the resurgent dome (f1gure 4) and
_has a magnet1zat1on of 7X10

1§-t1c low in the eastern ha]f of the ca]dera

20—

“-;igﬂfResULTs‘oF THE MODEL

The mode] de11neates severa] maJor structura] and magnet1c

features. The most s1gn1f1cant resu]t is’ to conf1rm that much of AT

The source of the magnet1c h1gh in the eastern ha]f of the ,31

bounded on the west by the prOJect1on of the H11ton Creek fault.
F1gure 4 11]ustrates the locat1on and def1nes 1ts boundarles ”It.")

-3 emu/c:m3 to fit the data and . |

total volume of'the4fil1 of-700 km s of which rough]y half (350 km )

A

1 is Bishop tuff. We find that most of the rema1n1ng 180 kmS of intra- P

-4 3

emu/cm or' less and leads to the magne-
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"-peaked nature of the- Long Va]]ey magnet1c h1gh (f1gure 3)

| observed in the rocks surround1ng hot sprrngs. There are numerous

It hot spr1ngs in th1s reg1on and BC res1st1v1ty soundlngs show: th1$ to B

e

o gravityahigh reported in-Kane et. a] (1976) We 1nterpret th1s to be

""tely south of the va11ey f]oor

'reg1on of reduced magnetlzat1on. It 1s the cause for the doub]e

" region rough]y c01nc1des W1th a grav1ty hxgh Tnterpreted by Kane et .

.be an area of 1ntense a]terat1on. The rest of the f111 wh1ch, in

.perlglac1a1 and . 1ucustrene sed1ments f; j ulmgi;;\ has an average

}magnet1zat1on of less than 1X107 -4 emu/cm_.A

Another magnet1zat1on contrast in the f111 is a NE SW- trend1ng

al (1976) as a basement r1dge. Hydrothermal]y altered and dens1f1ed
B1shop tuff wou]d a]so cause—51m11ar grav1ty and magnet1c anoma11es=

Dens1f1cat1on caused by hydrotherma] processes, is frequent]y

'_genera] 11es above the B1shop tuff and cons1sts of L vo]can1cs and7§_~f'7

We were: a]so ab]e to. de11neate the structure of two major features*hﬁf»;df

beneath the f1]1. The f1rst is under the central and south-centra]

portions of the_va]ley (f1gure~4) It rough]y co1nc1des with a.

the downdropped port1on of a pre-ca]dera mounta1n Its magnet1zat1on ;

-4 3 |

is approx1mate1y 8X10 emu/cm s wh1ch c]ose1y resemb]es the Round

| Valley Peak granod1or1te the bathol1th rock of the mounta1ns 1mmed1a- ,1:1:""

4 U } Gﬂ\HlNMFTl‘ PRX\’H G fJFHCF 1972 Q- $37-084 "
. . . B ’ 367 100




T10—

1

12 .

13

14

T

16«

17.

C s

ig

The second feature is beneath the northeastern vaTTey f]oor

‘iThe magnet1c model 1nd1cates the fi1 1s qu1te th1n in this area, ‘
;whereas the grav1ty modeT of Kane et aT (1976) shows 1t as one of the
_»th1ckest parts of the f111 Th1s d1screpancy resu]ts from the B
| 1nab111ty of the grav1ty mode] to dhst1ngu1sh between Tow dens1ty )

:caldera f111 and the Tow dens1ty GTass Mounta1n rhyo]1te. GTass

Mounta1n is a Targe pre ca]dera mounta1n and 1t was apparent]y cut

‘nearly 1n half by the ca]dera coTTapse (f1gure 4) Its downdropped

| port1on now T1es beneath the f111

The basement rocks beneath ‘most of the western ha]f of the

ca]dera have a Tow magnet1zat1on and few d1scern1b1e magnetlzat1on

'contrasts. They coqu be hydrotherma]]y altered S1erra Nevada
gran1tes and metavolcanlcs hydrothermaTTy a]tered 1ntrus1ves assoc1- 2
E ated w1th-the Long VaTTeyucaTdera or. as suggested by Kane et a] |
~(1976), s1mp1y a. downdropped portion of the belt of low magnet1zat1on i

',metased1ments found both north and south of the Long VaTTey

Slm11ar1y, in the eastern half of the ca]dera aside from the GTass
Mountaln rocks, the basement showed few observab]e magnet1zat1on '

contrasts.
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':of the resurgent dome Blshop tuff 1n contrast to unexpected]y h1gh

f7magnet1zat1on for the rema1nder of the 1ntraca1dera B1shop tuff.. A

=r,‘secondary cause could be a present day temperature d1fference, the :

‘Arocks in the east. be1ng coo]er.,f‘m

":fau1t prOJectlon 1n north-centra] Long Va]ley... ' '"i‘ ff '-i't~fr"

The pr1mary cause of the observed 1ntraca1dera magnet1zat1on

i d1ffErences appears to be related to. extens1ve hydrotherma] a1terat1on'?; s

From this. ana]ys1s, the most ]1ke1y p]ace to f1nd a hot, permeab]e
|

o f1u1d f111ed geotherma] reserv01r is.in and poss1b1y beneath the th1ck
10~
“»fjsequences of B1shop tuff west of , but adaacent to, the H11ton Creek :
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s-| Figure 1.. Tectonic map of Long Valley-Mono basin area. Heavily

s |. - dotted area is zone of "reverse drag" on Sierra Nevada front.

;1 Lfned afea_is'resurgentvdome in Long VaT]ey‘caldera; Solid lines:
s | represent faults (ball ﬁnvddwhthrown side). From Bailey et al

9 (1976).
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"éf"FfQUreuZ., Ccmb1ned genera11zed geo]ogy and ]ow-]eve] tota] magnet1c

foen | map of Long Valley Caldera. From Kane et al (1976)
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| Péii F1gure 3 Comb1ned genera11zed geo]ogy and hlgh ]evel res1dua1

From Kane et al

magnetlc 1nten51ty map of Long Va]]ey area.
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~>fFigure“4;’-ISometrfcﬁdrawings;showing'theffqéationfof the‘major 

magnetic contrasts: (a) view looking northwest from 45° above

horizontal,

ithe-hafiionfal; (b) view Tookfhg_ndrthﬁest.from 45° below the,f
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- dotte

arca: iss gesvurpent dume in-Long Valley caliderin Sohd-lines fepresent’
faults (b ?II .un downthionn .\:_d}_. ) Fra - ’5¢.\¢.) et al.aw)

Long Valley '; =N

\ .

mrs 1!.‘\((“)!& map of Long Valley-Moun buasin area, Heavily -

arei is zone of ‘reverse deag” o Sierra Nevada froot L med.
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