OPEN-FILE REPORT
91-106
SHEET 2 OF 2

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

EXPLANATION

Vo R

| > 4 Sy . 7} o s Ly , Gravity anomaly contours. Contour
-l .;\@ e SIS 3 } S . Pw 0 8 : / \ interval 5 mGal. Hachures indicate
i é ‘ gravity low. Contours were computer

1 ;gg P WAL BTN e e N e i ‘?M SRLP G A SR an B S LA | | S/ o AR ¢ 25 generated based on a 800-meter grid
{1 RS | ‘ v AR 8 % - BN N NG YA U N Lapireneniesdt -~ e ISt Pty B 7oAl B, PR W GO IS re SN AV S ey e RN Qj derived from scattered gravity data.
Mg 1o T IS N ‘ Ao ¥ N g A o PR o NG R e e T Sl D ASHREUN +F P D et WP (SN ALY A/ ? o ) e N E R U W T Y S\ XN g e g T SRR RS - AN 0. 4 Although the data have been edited,
iid gLy i ' O 2ulis & AN R = IS AR TR\ B y ¥ TR SNSRI ) e SRS ) - V. - e AN/ s e 7 T RSN o s e A R AR ) LR x X ) 2 Wex L Rh RN il (‘(}7 N $.C caution should be exercised when
[ : ; AN ¢ b = ) : : ; - e - Yk b o RS ANS =7 T e ek % 3 N\ ey S ®5,0 - . interpreting anomalies controlled
by only a single gravity station.

‘sm e MR 1" ; NG M\ J N \ 5 A B N ) 2 J \ 1 Y tr T N

MADERA 5 M

: ; } ‘v ‘\il\ g
, / ’a\\ IS 2N § ] } ) ; TS (R i S TN\ ; Lol % ? 3 g o~
‘,(‘ - | = €. i S : Ny > AT e WLE > - . f ( 3 P % X { ~4 ‘. Uy - ‘i HR = ," 5 ‘:‘- \! ,)/ ,\. ).g “ ] & : pe i s
' y % | ’ Y] Gravity station
(see Robbins and others, 1975).

] Gravity station obtained from
Defense Mapping Agency.

N
b
T
% ‘\

é‘,(;* \ \\-.: i
{, 3 v\‘ o ‘,7\‘\“
\ a 4

4
FNE K
Doy /
L

s

\ T | 380 - g / / S / \ - \ I d f AN ;
p “ 3 ; = bt £ ) [ ) R~ T N \ 5 p n . - . 3 - ¥ y
B 1 ‘ T X ‘\ =y i \ : e ’) N e | ; N - o - R (e (e ‘3‘ 4‘“ ( ol \ S N | f SR U - ~ > ; 5 T . : .7- ¢ g ey e - . \ Al ; i - )~ £ L
) § L ¥ u l z - "4 Dy > i -~ \»A

& .\ i { b &/ y 3 4 ! : \ . L = Ny
Rigio tower N . =% W R )’ AL 3 N b oSTaitR R EANY | N ) WSS 2220 2 XM AN\ - S ! b ¢ Y ; LN 3 2 - 4 | = N oY | L AR K
1 L N A i o e T ,‘ { ) > f o ' ” \ X \ Sl e ) = A 2$? ¢ B \ V. 5 1 4 e : ; RS )A“‘ | o e NG K oy ., b y 2 " . 2 e T el it — \ “r‘ il W iy s :‘) » -L‘,"EE—J“”! » ‘X ) x | | \ E A R
A A i aa e S 2 Bl LR L o AP LY LY (S N S S, AR SR A )i AN AN ks g VR NS o YRS S SR T e TR S o Nt i Sl I ) TRvSATR r'E Iy ; Y
’ | | ‘ . EATAL s ‘ ) & Y AW Rt R Sy b I 2 SONZRN ARRSS 2 W e o A e 4D S hald AT SRRl ) ) | K % ~> A\ —‘ ISOSTATIC CORRECTION
I ! - 5 3 L D S i#..x V) - ( e i WY } Al i i AT g B ¢ 7o L e e L { K] ’ \ S -~
4 : X ‘ ; | v g L \ \ d
i i =

o

BAAR 7 Qup" ‘
Gt o oo

At

i
MATLIgR N
Bl

. ,-- ’ Y | 5
| S om | ] ; ¢ 3 - e \_ : Jifrse BRI MO 7 o) 1 TR
i | h ¥ it | T 3 — 4 45 ey 4 V) M A=won o ) A~

— R P - Dt NI ; R \ v e | v’d X R e | g R - e e 20 The isostatic correction removes the long-wavelength
‘ws'r . | A1 5 I . ’ vl %S o - \ -y e, SR L& ns RIERERNAS-T S L el . : Ok \\ N effect of deep crustal and/or upper mantle masses that iso-
¢ e e W, S e T Vs = w W / e y : 3 70 P S A o WA T Ny n e a8 ® O e M LSRG G N e B 750 o Sy, PPN R (©) S e Ll - : N \\ & statically compensate regional topography. The isostatic
) " é 0 BN 4 N B X RS AR NN | NS\ o\ WYIYEN ' { alaad” S Sh el SOV A T Yo R \ A LN “ correction assumes an Airy-Heiskanen model (Heiskanen
N0 P i RO N, N e SRR NG i L 3 o U N S WA 0= S e o Al O, 2b w7 R i s DU VAN Y% . aud Vening Meinesz, 1958) of isostatic compensation; com-
“{\}*E‘me i3 WL 2 Aaomil( T (gl (€ NS ITERE A 7 Vin g A\ LT, RIS & B IR PR N\ o NN . pensation is achieved by undulations of the crust-mantle
N SE LAY P TN N Al SR ONAIIA(CC NS 227 A NS A SR ) A () J s U Y RS R O gt SO RN A PN Dk * 5% IV X- % N interface, with a sea-level crustal thickness of 25 kmi, a
e i) & O / AL 17 A NSl R M7= = O | R N ol & b S\ SRAETUE . T ey O NGO TR g~ e E YA \ crust-mantle density contrast of 0.40 g/cmn®, and a crustal
\ ; 4 1\ density of 2.67 g/cm® for the topographic load. These
model parameters were used because 1) they agree with
seismically determined values of crustal thickness for cen-
tral California and crust-mantle density contrast, 2) chang-
AR N S ing the model parameters does not significantly affect the
D\ angel Sl L ' N i) dt N 2 BTG, 1T et et : i ¢ ! resulting isostatic anomaly and 3) they are consistent with
L RS Al A A2 0 . G BRI G IR -, (€ oS v hiwiing N 2 El L B S BRI model parameters used for isostatic corrections computed
7 G WUPELT £ a7 e 5 T’“ 70 s Yol i) W= L RN RS e S ol A for the rest of California (Jachens and Griscom, 1985; Oliver,
S O SN R e P ; N e N, PR\ RS A : 1973). The computer program ISOCOMP (Jachens and
/ : . o A " o L g R TS ‘ @\ R X % . Roberts, 1981) directly calculates the attraction of an Airy-
VS w;m,ﬁés#‘f TR > XN R O e = e 7k W P R Ui e e i A =, A NS P S (L T S TS SO e R i N} Heiskanen root by summing the attraction of individual
k. . el " ' >, RN ERY g gt SR . SV R A e &> A ¢ N oW et T e ~ | x \ \ mass prisms making up the root. The isostatic corrections
: : ' N ' calculated by ISOCOMP were used in order to be con-
sistent with isostatic corrections computed for the rest of

California (Roberts and others, 1981).

| | BN i YN, MO o A B FAPSN. I (R il SN A R g 3 o Lok AR = 3 G SN 20 . W < SN SIS ) ) W | The isostatic residual gravity map differs markedly from
R | - NN B3 N T Y e ' i el Sl (I T S WS 1 F g AR 477y o " LN R <Oy ——7C the complete Bouguer gravity map (Sheet 1).The ampli-
l'di"ﬂyf' : X | L e N\ /) (RaSAR RS =8 rRi Rri - o\ () 4 jag - T e * 7 Mg AN ERE SRS T & o ™ T s, N A= e e T e ' tude of the average isostatic residual gravity is significantly
@ B Q7 =N e ) ik RN (RIS T N T A MRANE " el S S Bl &Y — R\ e = : e i SRR gt I reduced from the average complete Bouguer anomaly value,
— N, | otto == - — i UL (g Tl By W ANl L R | % oty = = e L T ol |y x. oo oy _ 2 5 Ly | 7T x from -96.5 + 63.4 to -8.0 + 21.4 mGal, suggesting that
m &} 1 S XN L colN " YV SN 2 R VE.0 AR\ gt B T 7 % YR (@ o N el i VM £ o <l N o U i a NI , 2 TSNP (e . - g ‘ the isostatic correction removes most of the large nega-
) | L N U e O 5. RN (Y T, s T g 1 eSSl L e Mg = g T S AR e DL e LY T 2 S YRS O tive gravitational effect of the Sierra Nevadan root. The
Bquoia N TN SR . S\ A MRS g Y 8, NS W T BT a0 Fe PRl N\ TS P [N - PR S L) R ) | ' R A x [ F [ isostatic residual gravity values should therefore reflect lat-
AN ‘ | S il ? A IR 4 LN A @ R YRR [ g A ) W SN & N W= ) L i P NS LR TN eral variations of density within the crust. For example,

| : . o W2 ; \ ‘ ‘ ( JNREN . } < [ a gravity low reflects low-density sedimentary rocks in the

{ ot L J Huol | 'Y reowis| A v | bAf < | IF OGN 0 \’3" " N R p EFOe S L - Kol VoA N D) X DA s (g Va0 R P NI S NG TN LN SO /R : ‘ T , San Joaquin Valley. Gravity highs corresponding in gen-
f ‘ — IE V. 7 Wttt - /T A\ ‘ o = T Plcotglen | : : !~ & g pne WS T S o iR RO re AN e ARl S e oL N B, Vb AR (e " Bl "I L¥ eral with outcrops of ultramafic rocks are better defined
| ~7 ~_ S : s Vi | 3 \S (55 AP (VA e & v“/>L | \ Ce I otroe L X T ; Y B e XA A A s et R g, VA e (Y AR A0 LAY (A S PR e Ly 5.0 0K, A _ : ; s pic & ; and more pronounced. The removal of the large negative
‘ /12| T e ; T 7 1 & 'Y N ER T ' T ST Mg v AN WH RV AN o PR § SN RN T M R R R ek v - P | - + Y R RTST S Ji” ‘ . ot Y gravitational gradient across the Sierra Nevada leaves a
% \ o . o) AN\ — R =13 /(ﬁ L ﬁ—w-‘»\\g* T I ¥ 35 AL ANEL N BN N 7 WA <\ o A : S ; Nt FIEA pattern of rounded, local highs and lows that probably are
' 5 k=2 8] L ZI\ ] S ‘ associated with plutons and roof pendants; however, better

‘ ' ' station coverage is necessary for detailed interpretations of

E iFIC | R el Q —" T\ - =4 - ¢ . ik ¥ ) : e/ / N N Wl NN iz e ! > Sl L X \ ¢ £
| ' \ il ey BNy W)\ SREZ, L i g Ry ] o TSI G S R . ;
3 ; o the gravity field over the Sierra Nevada.

| S T L 7, SILT WL, o AR TO B i o S N = = e s T S D "SR Vacaenn, I AU e 1 RE " ® S el SR e LB e T A s

TN et

fisonflror

3

i
DN

1L

equola

o’

‘ li 7 W}q’fm‘nf.l ‘ 1 iA ’ %‘ ) :W%mr o ’ I i - - .v‘ / o ) A_" N el (A o, . 4 o gk "‘ B 1L 2 an th f Nt f e ” 3 / oo = g | ) ariea \ii L AN . 2 -‘ 4 } e 4
x ’x_‘.,-"‘ N S R t ; < ;n; s ® gl - |- —1 ] g = e . > — X % ARG 1N < o N "':‘/’jf WA W 2 \‘1‘: 'Li“‘ e s ¥ = R ‘s } 'y e - i ) s SR 7 4 e . N\ : B 7% s S g 2 6 W
o ‘f,.fi\ e o] LFwed v x 4” \ == = & o NP o ~3_ . x I A x N\ \ 303 R o : } 8 RN /fy\ O N NG ] By ‘vv"\ L\ A 8 . & . \ N : ) > < ¥ A L xk [
T - - ‘ S o I s, PRy il Nl ‘a ' NI G A ( A REFERENCES

t 1 I ) L = = = | i | ? E \
4 ! # ; 4, .

Heiskanen, W.A., and Vening-Meinesz. F.A., 1958, The
Earth and its gravity field: New York, McGraw-Hill
Book Company, Inc., 470 p.

\ N wingmibComei > N | raca & ‘ e 1T Lt T A - N\ R, g Ol G S PN ﬁ"{:i}jw«ﬁn
‘}‘ L@:‘J‘“ﬁ'ﬁ A T /) ?“ | Tt | =X | Yalk ? 4 | 7B e ‘ Ny g S SR, N % ! (Y 7 N T ™ 3 i < AN : "Wy L R AW 9hyp ) ' ‘ N . Jachens, R.C., and Grisc0n.1, A'.’ 1985, An isostatic resjd-
7 el I G P8 B4 AN e AN((s Kk Ta LA AW VR c & TG SN B P %k TP S e L SR\ F 20~ N Y% N NS Ui ; VeI o ~O 0 N\ R ual gravity map of California—A residual map for in-
: | TX " G 5 : . Sl ‘ ¥ 7l 4 \ o 3 < A UV THESETES AV Bl V) o U S X UE W SV S IR A YR BT E e ; ~ > % : terpretation of anomalies from intracrustal sources in
| Dot -4 L\ L& ' VAN N L L ¥ Ty NG , B ; - T T\ A1 T DR Gt /o : ‘ Loy a X g | ‘ R Mo Y » * Hinze, W.J., ed., The Utility 9f Regional Gravity and
T - RS A /8 D e we SR Yy S SANV L L R TR S L (SN A o N i oS M ST N SR A A N e o O f S i SR P € Magnetic Anomaly Maps: Society of Exploration Geo-

J [ J Ll TE - | r , A : \ S s (OB : ) SEAVRRY LS I el L - ' Zlp . N s sy g S N METACTERRIRIMN ' ' i, ol physicists, Tulsa, Oklahoma, p. 347-360.

- A ¥

®

04 /(iltGA 26 M

)

. ‘»(Suatm %%hgw
‘ Jachens, R.C., and Roberts, C.W., 1981, Documentation

e o : f\f\ ¢ b A V7§ R S\ {EE o 0r- W e YIRS N : NCURAT [ Ler—x) a) N | ‘ - SRNE RS ST © LT iy { & é == K. -
g »RN 1% - R [ . e o N LT AR ‘ ; 1 s S X 7 - 3o\ - ¥ A LGP s e y A el TVRY ) ; A7 & \ 2 y g e MDA o) ’ : 1 i i
‘ . ‘ - : o ,, ok ‘ S i & NP 2 B N e LB T S I e baee (G AP R i e > — , of a Fortran program, ‘ISOCOMP’, for computing iso-
, | ‘ ; puting
' ke static residual gravity: U.S. Geological Survey Open-
' File Report 81-574.

Oliver, H.W., 1973, Principal facts, plots, and reduction
programs for 1753 gravity stations in the southern
Sierra Nevada and vicinity, California: National Tech-
nical Information Service, U.S. Department of Com-

merce, Springfield, Virginia, NTIS-PB 231 185, 90 p.
Roberts, C.W., Jachens, R.C., and Oliver, HW., 1981,

Preliminary isostatic residual gravity map of Califor-
nia: U.S. Geological Survey Open-File Report 81-573,
5 sheets, 1:750,000.

.Tﬁ

et LA N
=t

=%

¢ b '—"-‘ﬁ/

=
2l
1*\

, L] | Huargi g 5 iR . P TN & | & | N s a\X | s L : - NI AN NeAN _‘ iy : W SV e b i g Uk . i BIA . } i ! Robbins, S.L., Oliver, H.W., and Huber, D.F., 1975, Prin-
‘ E0¢ | T : SN W .o " I AN TR AR TN 7 1 —-——+ | e 1 R G 2 ¥ b B SR S 0 L B RN g ‘ { USYOLS e ) - ' cipal facts, base stations descriptions, accuracies, sources
ve-wrdnongd of | | ‘ » o - 3 | SRR T 1% o T o N : \ D& Yo T . - ’ A . o S : p Sp s A~ ) and plots for 2,124 gravity stations on the Fresno
3¢ o0 —— ; i e - R RATRA R v % \a\a & x af2 a { o B [0, J A i IR , LY 2 e S o ki G SN : ] ; > ks . ' 1° x 2° quadrangle, California: National Technical

=' o P Fl L, \ ’ ; N ' pra Information Service, U.S. Department of Commerce,

12000 | : ) : , ‘ , O T V. , s : . A s -
, - o B | - DG ' : . : Springfield, Virginia, NTIS-PB-241 577/AS, 83 p.

Base from U.S. Geological Survey
Fresno (1962, revised 1971) at 1:250,000

Universal Transverse Mercator projection
AJS’/;E’_
SCALE 1:250 000

5
S — 2 10 15 20 25 MILES
{ F | ]

124° LOCATION MAP FOR FRESNO SHEET 114°
39° J——

IS

S

=

§ 5 0 5 10 15 20 25 KILOMETERS R
& SACRAMENTO | !"w,%
s

Luno ®

TRUE NORTH

- —— — T S |
L]

L Tonoran | UTAH —

cnum“ [ Mamposa RN ol eate
N,
San 1088 ‘B EVADA

APPROXIMATE MEAN X
DECLINATION, 1990 F
SANTA CRUZ ? N\,
) N,
LAS vEQAS

Contour interval of base 200 ft. e
I CALIFORNIA omoms  [ARIZONAY

o N A
O [saxemsrizio rihguan g

Livd WEEOLES l‘

—— AN S
103 ANOE OERMARDING 2
34° - MIOELES s L

COMPLETE BOUGUER GRAVITY ANOMALY AND ISOSTATIC GRAVITY MAPS

OF THE FRESNO 1° x 2° QUADRANGLE, CALIFORNIA

ISOSTATIC GRAVITY MAP

This report is preliminary and has not been reviewed for conformity

with U.S. Geological Survey editorial standards or with the North American
Stratigraphic Code. Any use of trade, firm, or product names is for descriptive
purposes only and does not imply endorsement by the U.S. Government.

By

V.E. Langenheim and K.S. Kirchoff-Stein

1991



