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Tha reduction of observed gravity snomalies are latituda, elevatiom
terrain, and drift corrections. All of these corrections are explained
in this paper. The fiald technique of gravity survey by Wordem gravity
matar and the gravity data have been shown. The depth to the base of
Santa Fe formacion of Tertiary age is interpreted by cha calculation and
comstruction the models of two profiles. The (computed) gravity

snomalies are computed by the computer.



The gravity method of exploracion is one of the best methods in
geophysical exploration to determine the location of oil field; the
geologle structures; the locatiom of rocks, and some materials in the
subsurface by means of the density of each formatiom, which are the ﬂnl:r
sources of gravity method.

The purpose of this paper is the study of structure of Rio Grande
trough by using the gravity method and the interpretation to tha depth of
Santa Fe formation of Tertiary age by construction the models. The
thickness of Santa Pe formation can also calculate from thea vertical
fault., The interpretation is under the following assumptions.

1l:; the geoclogic section of the gravity survey area ia given,

2. the geologic structures are two dimensional,

3. the rock units are horizomtal.

The standard model of Worden gravity meter, no. 110, which is the
property of New Mexico Institute of Mining and Technology, is used in
this gravity survey. About 88 gravity stations have been occupied in the
gravity survey area.

The elevation of some gravity stations are known exactly, by the
description of Banch Mark. Tha elevation of the other gravicy stations
are used directly from the elevation values as showm in the United States
Deparcment of Interior, CGeoclogical Survey, quadrangle maps of 7.5
minute series; this elevation valuss are showm only the interger values.

The gravity survey area is Bernardo, wvhich is located ac the north

of Socorre city about 26 miles, and in the vicinity at about lacitude



34"20" N to 34"30" W and longitude 106"30" W tp 107°00' W.*This area is
in the southern end of Albuquerque-Belen basin. The Momzano and Los

Pinoa mountains are located on the eastern margin; and Ladron mountains

are located on the wastern margino.

* See Figure 1.
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THREIRT O CRASITY EX' LORATION
A, NOHTON'S LAY OF “RAYITATLOS
The objact of the gravity method in meophysical exploration i the
duterminﬁtinn of atructure in the subsurfnce by measuring the v;rintinni
ia gravity on the surface of the earth following fewton's Law of Cravita-
tion. dewton's Law of Zravitation state3 that the forces {dvneajlhetuzen
the maszses my and 32 {51311}; and the distance between the mazzes iz T

(centimetera), is,-

where, 7 is the forces (dwnes),

G-i3 the universal gravitation coastant,

A

G =6.67T0 X LO ¢m3fqrau—¢acnndz.

¥hen the object [al} moves with the accelezation a. the force i1,
Fa m, &,
and when the object [uL} is on the earth, the force is,

F=0Cm o . :

IIHM e

where, n‘ iz the max; ef the earth = 5.9831 X LGET gTAmS,

r, iz an averaee radiu: of the earth = 637L.221 % 1ﬂ5 cantimoters,

a = ¢ i+ the sravity value of the earth (zal or cmfﬂrcnndﬂ?-

Ca
—
2

r
L+

Therafore., £ = A a

fn fhe gro~hyiieal axploratien . the unit af accslepation or =TAVLIEY

4 - | | v



i Air
anomalies jare axrreited 11;_} AT LLICAL,

whiin, L akal s 1 ariiael e 10 ™ wikle

The avercege sravity vnluqi.ﬂf the earth i3 ajout 920 gzals, and the

i
VIV Lt

gravity value: =re varied of 978.049 to 983.221.from the equator to the

poles of the sarth.

8. PIGJHE OF THE =4RTH

*

The earth i3 not & perfectly s-here, but it 1515n allirzoid. The eqﬁnﬂ
" torial radius of the earth i3 lonzer than the rolar radius of the sarth ;Ef

' s
~about 21 kilometers. .nnrhh nnlf

aecuakor

-~ +2l kiloma2tars

gouth pole

Figure 2. The figare of the earth.
Az shown in figure E;
-l is the ecuatorizl radius of the earth = 63178.152 kilaometers.
b iz the rolar radius of the enrth = 583156.912 kilometers.
I. The earth rotates around it:ulr,Eamd revolves around the mﬁg
10 the gravity valaes: of ‘he earth thould be 37fachad by the nfﬁ#itntlnal

attrackiantr an! the aspnbrifasnl fores:,

1. the eravity values effect by sravitational akirnetions,



o L]
B A
- —_ree Ve
= the gsravity value of tha carth at the equator, ry SR ST S0
L T
Siedi A ’

=0 “!_ i Derco s .

Se

becauie the value a is greater than the value b, so then,the value of

L is greater than the value of g,
therefore, g, ~ &, = 6.6 gals,

2. the gravity valuez effect by centrifugal forces,

u; = the centrifugzl forceszs of the earth at the eaguator,
. . T . - I |
= 314 !’Ilt.

#; = the centrifugal forces of tha earth nt the rpole,

0 gal.

Due to the grevitational attractions and the ge=n'rifugal forces,
the gravity value of the earth at *‘he nole i3 greater than the srav.ty
value of the ;arth at the eguater,

= 6.6+ 3.4 = 10 gals.
IT. Jut the egua<orial radius i3 greater than the rolar radiusz 21 kileo-
metars:, therafore, the eravity valae of the earih at *the ~funtor, whrn
the thickner3s i3 21 kiloaskaez, i3,

= 2Wg G h' = 4.8 gals,

Where, @ = the wenn fentity of the earth = 3.522 crﬁmf nn‘.
e

* Gan aprendix TI. 6



h =21 kilomsters.

Therefore, the gravity value of the earth at the pole is greater than
the gravity value of the earth at the equator,

= 10.0 = 4.8 = 5.2 gals

0. - CORRECTLON. TO DATUA i
The obsarved gravity valuss are affected by many factors, these factors

most bes corrected to tha datum.

Mﬁﬂ ﬂﬁ?ﬂ i o E‘ym&r ﬁ'f;--ru—:--"" z‘:,u- .r:'--
-ﬁﬂtﬁrj &"

From the fisure of the enrth, the gravity of the esrth varied with ®he
' -
chanme of latitude from the sguator to the role.Thiy eoravity valuss are

the thoorsticnl rrmavity value) which can he Astargjaad by the “I‘.:ttumt Iunﬂ.r'

1
_Flri. Y {amln.

By = & (140, sta’ § - ¢, 1a® 24). G T

¥

Ilhlﬂ.g" it the eravity value of the earth st the a~nator,

$ 4is ths latitude value At the graviky station, ‘
- of aBER
a .
ol = anuatarial radins of the sarth — rolar radini of the aavth ,

equatarial radius of th=a earth

g, '
36 = of - 17
b1 %3 g &
Jae page g,



= (3™ §%).

The int-:mtiunf-lntﬁn of Caodniy ond Gaophyaice in 1930 usted the
abrolute gravity value of 981.274 gols m=ajured at Fotidaam to calcalate
tha vilae ;f-gth-_Thn; sxrreastion is,

S " 978.04900(1 + ﬂ-ﬂﬂﬁiﬂa?ﬂl sin® $ - 9.990705869 ain® 24).

The ocalculation of the valuo of theoratical gravity by this way, the

exact valus of Shs latitude of every mravity stitlon has %o Fisd out. 3o,

this gravity survey i1 used the particular method for latitude corrections.

If. RLOVAT O CORRZCTIONI
1. Frae—alr correction .
This correciion ajiawd that ths obicTvation natation hadi beun taken
ia the free ajir 2t the height ahove daioa h and na anv other aatarialz
"é"‘-':m-* *
batwean the ohzorvailion itatisn and the "Eantcr af the turtilT When tha
observation 1tations ore far away [ron the center of the earth, the gra-

vity valuas will ba deoreazsd. 30, the fres-air corcaction? are always

positiva.

Fisura 3. Dinepnay illatpsbing (rae=ale aorraction .

*
dee nago 7,



A3 shown ia figure 3,

x i3 the obirrved srivity valuel at the roint h adove datum,

£, ia the gravity valumi at datun,

w, 13 the mass of the earth = 5.983 X 19%7 ‘graas,

:.-._I.l. ‘iihﬂ lm.u.'.:;u radius of the earth, (asiuwins that the narth.ia a

perfeot sphare) = 6371.221 X 10° centineters.

Than, " £ - a m
; 2 v
r. L
' o
and , gE = _..-.-.i g
(¥, +h)
€ ~Gmy r:?{li *% %
[
thersloTe, T =K {1 = %:‘ + 3{-:;-,2; -
h i3 vary sanll when coapare with :r'. #0004 {i }2 and highsr oniar tarvas
a : v
ara ignnred.
Therafores, the fres-air corractiona aps, ’
2 g h-
€, ~ K=o = Aeg. .
Te

A8rn = 0.09476 milligal/feet h (feet),
&g, = 0.3085 aillizalfpeter 4 (meter:),

whern, ¥, i3 xrhount 950 gnls.

2. Bourunst plate copraction- .

Thid corraction imnlied that betweon the obsorvation 4kakions and

j
- 3 L]
dntua, there are 3ome materials with differant daniities. [n =Bi73 ch

9



when the greater the distance of the obasarvation stationd ars,the sTeater
the gravity valu=a, bacagss the inorsaze of the narie: of the azterials

of hmit,rehntunn the station nnd datus. 3oaguer plate cormctisns are

alwvays négative. *

: aaterial deniity ]

datum

Fisure 4. Diagram illustrating Tou-uer rlste cormction .
As zhown in fiqure 4,
Bonmar nlats cormotlons am,

As,, = = 27@C A

T[I. TERRAIN CORR2CTIOJ :

Terraln correctton asay often bs neglectsd in the area of small relisfl
torograrhy, bt in tho hilly countiry, and when the high.-Tecision srarity
survavi need, tarraln cormwetion ore very Larortaags. The affzot from
the hn:li.n beoan s of the valley balaw the obwnrvatisn «taktions o the
ltﬂ'll.‘:ti.:;n of tha mad4n3 af anterizli that have ke add e th~ vallay., ind

the ¢ffact Toom terenln beang iz of ki hill abave tha obtepsritinon 1tiAkians

Ard the attraciion that hava to Tyawys the hill. Tarcalae cnarmaction: are

* San a~raadixr (1.

-

10



(Reiland,1946,0 TO0}. Put the saanla ol materials any varr the valus of
the densities from the wmrlface “; the derth Ln the subwmurlace becauss the
sasrles 3ar coas froa the weathering surface or the H;-'l'r"‘ll.l at the deoth
{a *he sdbmrlace (dotileten, 1939). :

Nattleton (1939) ures the method to detaraine the averaga deality in
the area of gravity sarvey from the mrlaca down to the m‘-hmrfn;u by nu:m;
tha gravity meter. Ona apacial travarie that Iil fren from any mineraly
or the geologic features, i3 chosen. Secausze the ainsrals or gzoloxic
structures may -roduce the gravity ancaalies. This Sraversa aust cover elth
the bill or the vallay of geatly tovogranhy in order to avoid the terrain
affactz. Tha obzarved gravity asosalisaz alans thiz travario am corracksd
to the datus by tha uve of d':i.rruna:t sulusy of dentity. Tae dentitv which
gives the itraight line if the traveris i1 short. or the 7aasth curve if
the traverts i long, iy considered tha bast correct denitity valne in %hnt
aves of the grevily survers. This sethed 31 good for the hish eracision Sur-
.“T.-

The value of the denzi:y are very larortance 1.-; the gravity sarray,
tha dentity of isneous ™cks inverie wikh the conrosition of 41‘1.32- Tha
dentity aof tha ore o naraly nar orovortional with tha com-niaition of the

ora (Heiland. 19406, 7. T3).

=, TIPAL Ccoax=oTrids
The attractian of the sun and She anm ars thn grney AT the tidal
affact which any chanam “he epavity viluas {n the asvimsuw nqv litale af

. 12



about 9.3 alllig;l durine the dar. This eff=ct i1 varvy dmall when comrars
with tha uthﬁr lrfun;l. Gopunl (L954) has thown *he tidal effect correc -
tions method by uiing the Tormalas and tha tablay which mublish in advance
for each ru.a:r inl" Ceorhyiical irosrecting {asnzine™ I;n Deceaber. The tidal
gorractiont are nied when the zurvey necds very high accaracy. Usunlly

.
this correction oan uia by th: drift correctionn.

Fo ‘ORAVIDT ASJJALIES

ifter all of the corrections are cnlcuint&d, Jouguer aravits znomilies
asn b obtained by,
Sougasr sravity anosalisae = oniarred eravity answnlias = ress-nir correction
= jsamar prlate coreectiony + tervain corractiont = theaaratioal sravity

valus13.

* Gop pogen 15.

L3 ;



SURVELY PROCEDURE
The standard model of Yorden gravitv metar verial number 110 in wsad

in thiv grevity sarvey..The instrument conitant of this srevity aetar is
0.0884 milligil/scale division. The accuracy of the gravity metsr i about
0.01 millignl. This instrument can t;;i in the rlng; of about Eﬂ.nilli;;lt-
er 1000 scale divizions. Bafore aach rulgin;. the traveris and the longi-
tudinal levels of the gravity meter muzt be checked very carefullv. This
gravity sster meavured only vertical gomnonent of gravity value.

The master bate station is located at -EDE building of Hew daxice Inz=—
titute of Yining and Technology, which onrositas room no. 24, The abiolule
. gravity value of thii master bais 3tation is 979185.36 amilligals. Thia
:yqulutu gravity valus iz correlated to tha ochiarved gravity .ancsrliaa
in tha field survev. Yhen the baws 3tation naedn to traniyfer to the new
base 1tetion, the gravity oeter rendings are repeated at least twicea at
the base station and at the new bate ststion. ALl of the correctioaz are '
aorrecoted for thois reodingy in tha =zama way with the other obiszved p‘.‘l.}"it
anosaliel. 3tation 515 and S275 are the basa atations in thiy gravity sur—
vey. Tha abizolute gravity valus: of :tatiom 315 end 3275 are 979199.11 and
'!T‘!Ell.ﬂ;j milligal) respactively.

The temparatare affect, and the attraction of tha mn and tha moon

14




can be ¢nrrected by the drift corr:ctions, The drift cerrection: ara corcacta
by repeating the readingd 2t the sass baze itation within evary two hours.
The different valus of two resding aﬁ the 4+=o¢ baze station iz plotted
againit the times by 4etting ons reading at zero, and dravw the Itreicht
lina betwasn thave two points. - The drift correction can ba datarainesd at

L] - -

ench station by that itraight line. After the drift value: are corrected

to ths reading sravity values from the gravity weter, observed gravity valus

L 4
oan bs obtnined.

* ‘lan appendiz (TL

L5



CALCJLATLI OF BOJGJR AT MALIRS

A DATUA .

Thiz gravity durvey usel mean 3aa level a3 a datam, in orier to
"-:""- *'.:-'f' -
real m-nﬂmlutu fres—alr and 3ouguer plate correctiony conveniently. 3zcauis
all of the elivation valuss froa th=-descrintion of Sench dark 1nd quad-

rangle anars of 7.3 ataute series, ars correlated with mean 12 level.

9. BLTFATIOS CORRECTIONS
Fres-air correction = 0.0947%6 millisal/feet h (feet).
Jouzaer olate cormetiocan.
- = 2793 h.

In thiz mrvey, tha deasity ures for the elevation corrention iz the
deailty of Frecanorian biteasnt rock. The dsasiiy of ! recambrian bazsuent
rock i3 2.867 m-:f:u!'{ Jnnrn:d.‘l-}bﬂ, p. 1).

Tharalors, whers, g = 2.6067 m-lfqu',
-'ﬁ.'hp = = 0.03478 aillignl/feot h (feat).
.Ths coabinad free-air and Ioucusr plats corrections are,
""f!- + -.l'“ = (0.09406 = ﬂ-ﬁ]&ﬂﬁ} aillizalffeet h '[fll.t}.
- 0.05998 aillieal/feet h (faat).

do, free=air nal Jougasr rlate corcactiont in thil aravity mrvey am

0.75998 tinn: the alevation valus at aach sravity station.

C. TYRAA' S CORRCT D43

The area of thir sravits rievey L4 very mnll reliaf tonoxrarny. Tha

sa¥iaua elavatioa nt the ~ravity tion o3 T32.25 Caak Troa @0an on

r

16



.I"_'.r.r.r?. ..r..ll_-

iﬁﬁif?j;F level, and the ainisun elevation iz 4725.2 fect. Jo, tearvain corcections
:.‘. ':_r.r.-;' :lﬁ ‘::-r.r'l; .
e . ' . _
easfer 0 this gravity survey are neglected
AR oo
ol LTS !
Y %D, DRZIRETICAL GRAVITY

Ia thit gravity survey, the gradient of theoretical sravity is -.uur:l:r
The calculation of thaoretical gravity by thi: way may be convenlesnt decauwn
the interrretor: do not have to calealate the valie of Ten at every labitad
nf the gravity 1tati:ﬁ.

The mmfarancs latitudes are used in this 11£h¢d- Tha referaace latituda
can ba choian in the sravity warvey area, it depsnds on fthe zuality of the
sarvey. The iaterval of the refercace latitudes aay be 3 t2 1D miﬁ;tti..buf
in the eaze of more datailed zurvey na=d1. the intarval af refor=nce latiin
should less than 9 miantes.

Ysavuirad the disztance frons the gravity :takions nﬂ:ﬂﬂﬂdiculﬂg.tﬂ “he aearss
reference latitude in fee%, the minui 3ign: are uied for the diztaqce when
the zravity stations are located on the 1outh of the rar;ranna latitudas.
The niaus 3ign it ued becasm the eravity value of the aarth at the role
i3 graater than %hz2 eravity valu= of the esirth ~t the emquatar abhout 5.2 g2l

Tha valua nof qfh ean calculats: froan the: sguakiona,
dtt
d 3

Kyep = zthlr-rurﬁncn latitada) » h{?qr¢v*n¢4 latiteda) T the didnarcse

-E¥
aarkh ar toath of that pefereaes Llakitada ia Fant,

—— g

o Jan prAams R

0 5 ——
Bl L Ee mEmmiEad 2 PE o e mar To— ’ -

b inn maEm T,

m@#* e appaadic . [.

17



whare,
gih{rwfirﬁnuﬂ latitude i} = 973.049{ 1 » .095238384 sin’ %

~ .002003369 sin® 2})
4 ®n(refervnce latitude §; = 24.6 X 102 ailligal/feet sin 20
d s ]
This survey use:s this method to find the wvaluss of LA The referonce

latitudes in this survey are 34 30 ¥, 34 25 4, and 34 20 4.

The valusay of 4 *tg of sach reforsnce latitade ars,
. d 3

1. d &y (raference latitude 34 30 7) = 24.6 X 1072 X vin 69 ailligrl/feet
d s

- 21,441 X 1077 ailligal/foet
2 ;_:ﬂ{ﬂﬂﬂnu; latitude :HT Eﬁ' d) = 24.6 X lﬂ_ﬁ L 3zi1 E—Ei'id
- 21.392 € 1077 ailligal/feer
J. a

2 Stn(referonce latitide 34 20 3) = 24.6 X 1072 X sia 68 40
& _
- 21.344 X 1077 aglligal/fest ,
The g,, of each reference latituds can be caleulated by tha iatar—
nation gravity formsula,
1. g, (mferance Latitade 34 30 1) = 979703.35 aillieals,
2. g,,(refersace latitude 34 25 1) = 979696.34 ailliml,

3. &, (*afamace Latitada 34 29 1) = 979639.34 aillimb,

»
. froa thaw walue s, Tghftt A overvakian bakioa ena s salaad ssad,

=

* .Jea Table I. 3
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Flgure 7a, Total Bouguer anomalies map.



. Flgure b, Total Licuguér anomalies map.
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SOUCJER CGRAVITY HAPS

-

The regional Souguer gravity anomsalies map from 3aaford (1263), i3
nied in order to get tha reiidual Jouguwer annaaliml map. ‘l"hu regional
Joumiar -:tnu-:ul.iu! map haz baen dons by reerding the 19 obierved gravity
snonalie’ on or near Pracazbrian batement rock+ in th.u area larger than the
area of gravity survey (3anford, 1968, p. 1). Becaute tha ngi.ur.r;l gravity
i1 affected from the deep—3aated s3tructurei:. The obzerve! gravity znomalies
from that regionnl area are corrected by all of the correction: =nd geologic
corrections®, then Zouguer gravity anosalies can calculate. Efter th=t the
ragional Boamusr anonalies map i1 obteined** Thaw affectz fron megzional
sravity have to get rid of.

Aftar the regionnl affects are rezowmd off, the Ta:idunl Zauior acc=
anlieT man it obtajnnd. The reiidual Bousgier anomalis: man ::-n; e obtainad |
dtﬂntlr mbtracting the recional Fsusuar andanlias man from tha fatal Sou-
muer anonalisaz man (Sanfoxd, 1963, p. 3).

_'I'ntu.l. Borguer anoaalisa map, n: shown in figure Ta, and figure Th, have
shown Souesusr anonalias contsur lines of intarval ta.-m r-i-.I'Iini.s. E‘mrr t=n
milligali, tha contour line i3 heavy line. The dathed linns will zhow tha
nontour liney which aAre no gravity stationns unn.trallnd. far them =sT= carial
contour Llinni, the dashed lines: will B+ loaeer; for the mor: uneertain con-
tour lina1i, the dathed linei will be tharter. Tha rpavity 1tatioas with a¥d

alaratian valnar fron dazerintion of Ieach th, ara siwn be domhle-aizels

* 3as annendix 7.
**ine Clgure B,



1;- gravity stations with the elevation values from quadrangle maps of T.5
minute veries, are shown by sinsle circle.

Feridual lowmuer anonalies map, a1 thewn in fisure 9, can explaia in
the yane way with %otal Jousuer anoanlies map. The contour line interval
in thit aap i% only one milligal, and every flve milligal: it :hn;n by
heavy line. The heavy dash lines of regional snonalies,(of figura 8}, of
pontour (nterval five milligalz are thown in this aap. Ia thiz roridusl
foaguer onomalie’ map, profile AA'" and 843", whigh ero’: at Turututu, are
shown. Profile AA' i1 a 3traight line betwaen latitude ]4. 22'. 3, longitade
mi'd's' W and latitude 34 23" 40'' N, loaritude lﬂﬁ'll' 30'" d. Frofile 3V
i3 a straight betweon latisude 34 25' 40°' o, loazitude 196 517 59°' ¥ and
latitnde 3.1'22' 30 ¥, loazitude I.IJE-J.T' 0 2. This n-:i-:l.ui;l. Bauaer

anonalis map i3 the ann nsing for the rravity iaterrratatiom.
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GROLOSY 07 THR GRAVITY 3URJVEY ARTA
A. STRATIGRAPH! |
1. Precaabrian rocks in Joryita hills, the core of Lor Pinoa mountains,
and some parits of danzano mountainy, are comnodad of 3ais guartzite,
Blue Sprias: schist, White Rl&ﬂn guartzite, Envill;ta rhyolite, and
bazic schiat. The thickness of thaze Pracanbrian rocks iz at least
12,000 feet (3tark and Dapples, 1946). |

2. Carbonifercus rock? is exposed only Peansylvanian Seriaz. Theie
Saries: ave divided into two formationa.

a. Sandia foraation which iz the oldest rocks of Carbonifsrous
age. this foraation iy exposad only an apper clastic meaber of the

thickneass about 130 faet in Joyita hilla and 150 Faat in the core of

Loz Pinos mountains.

b. Madera Limestones i1 comrosed of two membor. The thiskness
of Lowar erey limestone mambar iz aboat BO feat in Joyita hills and
830 faat.in tha c¢ast central of Los Pino3. Tha thicknass of Airkorie
limastonn meamber ix about 520 feet in tha zouth of Lot Pines asuatains,

L]

1. Permian rocka are divided into twao formations froa the identification

of the foanils.

&. Barsam Tormation haz the thicknesy [rom 28 to 214 Taet.,

b. Abo Tarantion haz the thickaany af arout 3 Ffaat in Jorita

hill.
According to the srarhic ineiion:, Parmian rock: ean bhe dividad

inta fai1a aqd 489 Anidpsa: formations.
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a. Yeso formation, i1 divided into 4 momber,
1. Lowar or Aetets Ilanca sandstone member hasa the thicknesa
of 104 to 222 fact,
2. Torres sembar has the thickness of about 150 to 600 fect,
3« Canas gyoum maaber has the thickress of about 103 feet,
4. Jorita sanatona measer has th; thickness of 60 to 90 éent.
b. San Andreas formation iz divided into 1 membars,
1. Glorista sandatons member has the thicknaszi of 120 te 170 feat,
2. Limeatones membar has the thickn;us of 270 to 280 faet,
3. UYpper memoer has the thickness of 5 to 18 fact.
4. Triaszic rocks ape coapoled of Dndku! Toraation of tha thicknazs
sbout 500 feat.
5. Cretaceous rTheka ore divided inte 1 formationa.
a. Dakota zandstons foraation hay the thicknasas af ahgut 12 fent,
b Manocos formation has thes thickness of about 200 Ffemi,
e. Mesaverde foraation has the thickness of asout 200 fest.
6. Tertiary rooks are divided into } foraationn.
A. Baca formation has the thickmess of 80 to 140 fect.
b. Datil foraation has th- thicknaaz of about 20% faent. Thia
foraation is exrosad near Jovita hillsz which lecnts on the southern
oart of tﬁt: gravity survar. It iz not axnoded in Eha srarvity urvey.

a. 3anta fo formation iz varied in the thickamii. 5o, tha
thicknes: of thi: forantion will be fntapopehed in thiz seavity upvay.

T. Quaternary roaks L1 the el and alluviam whish =il be in—
teroretad the bhickania ba Shis eraviiv uprmay.

Thete inforaation: a7 iteatieranhy ave aoan Crom Silosls; (1546).
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B. ATRJICTURE

Aoat of the mountains of Wew dexloo are in the trend of north-
souath. The area of this gravity survey i1 in the zouthern and of
Albuquerquo—Balen balin. Ladron acuntain: are located on the west;
and danzano mountains, Loa Pinos mountains, Joyita hills are located
on the east, at the nrﬁn of the basin, The trand of these mountains
are about N En- E. The width of Albuguerque=-Belen basin L3 about 30
miles. In tais baain, Precamdrian surface iy at the rlnpt.h of about
10,000 to 15,000 fest, (and more further to the morth), below =msan
aca level (Kelly, 19513, p. 95-96).

In the Ladron mountain:, Prescambrian rock: are in contact with
Tertiary volecanic -ocks and Santa Fe vedizents, becnuve of Carzo
Colorado nornal fnu.l.t at ths sastern fane, Pre=Santa Fe bed:z of red
and gray sanditonos, thale, limestone, ond bed of gypIum are axpoved
at the weit slope of Lodron mountains (Deany. 1941).

Paloma thrust fault begin® from the zouthern end of Hanzano
mountains and this thrust fault occurs along the whole length of
Loy Pinos ascuntainy in the diraction an about ¥ 18 E and dip to the
wast of the angles ahoat dﬂ'tu ﬁ-ﬂ'. Hontoaa thrust fault is locatad
on the woitern 3ide of Paloma thrust fault, thia fault begins at
the north of Abo Pasy which is the distance about + mile from Palosa
thrust fanlt. The lower grev limestons msmber and Arkoiie limeitone
zemsar of Hdadera limostona of FPonnsylvanian «eries ara in eantast
with Proasabrias voeky in Los Pino: mountaini, bacante of Tleoan

thruat (ault. Falomy and Hdontora theoudt r-..ull:a arve anarly anrallal

with Loz Pinnt geavity Fault. This rravity Caalt i3 loeated Lo Yhe
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west of Hontosa and Paloma thrust faulta (Sterk and Dapples, 1946).

Joyita hills are tilted horsts, which are bounded by tha wast
and the east Joyita gravity faults. Datil formation of Tertiarvy age
coveresd the saztern part of Joyita hills b=ocauve thes eflect of the -
down-fanlting r:ﬁ- the eavt Joyita fanlt. Thiz esast Jovita fault
might extend to the north nearly parellel ta .““ direction of -Ll:l'lﬂ-
Pines gravity fault (Wilpolt, 1946).

Because of Paleosoic rocks in Joyita hills, the area between
Joyita hillz and Los Pinos mountainw, dip to the north underly
Sante Fe fnmt;nn. The depth of Santa Fe formation will be increased
in the area far away to the north, and aight be shallow in the area

sear Turdatutu, Hanzeno acuntains, and Loz Pinos mountains.
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A, QUALITATIVE INTERVRETATION

Al} of Bouguer anomalies in this gravity sarvev are nesative
as shown in Table I, becaais the averasre alavatiord of this area
is above mean jea level. Heliskanen and Vening Meinesz (1958,p. 147),
axplain that in the mountain area ahu;I meaan 3s2a level, Bouguer
anomalies are negative; in the level land, near mean sea level,
Bouguer anomalies are nearly zero; and in the ocean bHelow mnaﬁ

sea level, Bouguar anomalies are positive. This ia from the

concant of izostasy

Prom th; re3idual Bousuer anomalies man as thown in figure 9,
the gravitvy anoamalies in the msusataina are more greater than the
gravity anomaliez in RHio Grande deorsxsionz. Bacmuse the averags
density of Quaternary and Santa Fe formation of rocks is about
2.2 qrtuﬁsml. sut the denzity of Precambrian bassment rocks at
danzano mountains and Los Pinos mountains ame about 2.667 nrnmfnm].

The gravity anom=lisa alio dapand on th= mays and deniity of
tha satarials undernsath the gravitv stations, Af the masy of mate-
rial3s are cloved to the gravity stations, or tﬁ- denaity of that
matarials are larqe, the gravity anomalierx of those gravitv stations
will greater than the gravitv anosalies when the mass of materials
are far away, or the denaity of that mntarial=s are tmnlli If the
gravitr +*=tions are verticallr above the 2237 of wnirrials, the
gravitv naganli+x of thote rpnvity 1tationt will srestar than the
rravity Aatosalist whean thes stationz arves not shove th; MmN 3T

metrrials (Geant and ¥ert, 1265, n. 212). %o, in thit rravity cvey,

At the aren clotet to Turitntu, az thavn in fiere= 9, the gravily
3



TA3SLE I BOUCUFER CRAVITY

Ltntinn refarence |[diat. H or 3 44 = xthur raf. lat. ;thg‘:g:“
2 latitude refl. lat. ft. 979=
81 34 25'u | + 2,400 +0.513 696.34 696.853
sz s 25y + 3,500 +0.749 696,34 697.089
54 14" 25°H + 5,675 +1.214 696.34 697.554
85 3@ 25'N | + 5,500 +1.176 696.34 697.516
‘56 14" 250 + 5,250 +1.123 696.14 697.463
s7 1258 | + 5,100 +1.091 696,34 697.431
&8 12" 25' N + 4,925 1,053 696.34 697.393
89 34" 25' ® + 4,800 1,027 696,14 697.367
510 w23’ N | o+ 4,500 +9.963 696. 34 697.103
s11 w25 | o+ 4,325 +0.925 696. 14 607.265
s13 250 |+ 3,85 +0.823 636.34 697.163
514 L z-_.'n‘ + 3,67% +0 . TB6 696.34
515 14 25 W + 1,275 +0. 700 696,34
516 38" 25 ¥ * 3,025 0. 64T 606,34
S17 1825 4 | + 2,725 .583 696.14
518 32825 ¥ + 2,059 .438 696,14
s19 | 347259 | «+ 1,650 353 696.34
20 3a 25,4 + 1,350 -239 6956.34
521 3etas5 W + 1,225 .262 896,34
330 25, 0 - 3,250 .635 £06. 14
511 14725, - 2,450 524 596.34
3312 g 25 4 - 1,750 <174 696.34

EXPLANATION OF TAGLE I

# Distance of north or south of refevence latitude X a Fth {(refe—
i d s

rance latitude), see nage 17.

% Sge page 18.

e Zyp gth[ﬂfirnm1 latitude ) +d I‘“.'l (reference latituds)

X Dist. of H or S5 of refernnce latitude

d s

#k%® alavation anove maan sea level X 0,05998

FEERFRE ¥b
ousmnT

3 -
nlata coreaniiana thscretical.

« A moee 1T.

= obtarvad pravity value + {res=air and BSoumer

32
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ALIFS AYD CORRTCTTON

. . #*Eaw ek
rrad sravity | elevation ahove free-air and boueer| g
JT9= HSL, feat plats correction Yot

174.013 5,732.25 343.820 -179.002
175. 360 5705 342.186 =179.543
182.116 5.,472.09 328.216 -187.222
179.803 5.435.23 126.005 -191.708
131.318 5.389.006 323.236 -192.909
184.653 5.335.84 320.044 -192.734
185.477 5. 300,36 318.455 =192.461
187.398 5,281.48 316.783 =191.1856
189.603 S:246.414 314,680 =193.020
192.3165 5,219.47 313.064 =191.816
195.246 5,183.80 310.924 =190.991
195.419° 5:.177.00 310.516 =191.171
199.112 5,152.046 309.020 =188 .908
203.995 5.122.34 307.238 =185.754
203.957 5,126.887 307.511 -185.455
207.752 5,061 303.559 =185.467
20..781 4,970.68 298.141 -191.771
294.284 4,982.93 298.8756 -15%3.469
192 877 5,079 304.528 ~-198.4%0
153.5386 3,141 308.13157 =196 .873
187.951 5,199 311.836 =196.215




TABLT I (continued).
- L e R

station refarence [diat. ¥ or § of ﬁih“f ref. lat. gtnﬁ?gh
latitude | ref. lat. ft. 979~ 3

$50 34’254 ~.3,350  |-0.717|  696.34 695.623
351 34%25 0 - 3,400 —0.727 696.34 695.613
552 gtas - 5,600 -1.198 636. 34 655.142
853 31'1:5'_3 - 3,450 . TIB 696.34 695.602
854 14 25,4 +11, 200 +2.396 696,134 655.736
555 34°30 4 - 6,250 ~1.340 703.35 102.010
- 858 34*25 N + 5,350 +1.144 696,34 697.484
557 34° 25 W +12,450 +2.663|  636.34 £99.003
558 34°25 ¥ +11,950 +2.556 696, 34 663 .896
559 34*25'¥ + 8,500 +1.829|  £96.14 693.169
260 34*30 ¥ - 9,250 -1,982 703.35 731.376
561 M0 N - 5,150 -1.104 703.35 702.264
862 3473074 - 7,250 |-1.554] 703.35 701.796
363 34 30N - 8,973 -1.924 733.35 T21.426
8564 34%30 A =13, 350 -2.219 703.15 T91.131
365 34" 25 ¥ - 5,000 -1.070 £96. 34 695.270
866 34%25 ¥ -14,500 -3.102 696,34 693.238
S67 34% 25 ¥ - 3,150 =0.674 596.34 £935.666
568 34% 25 1 - 5,800 -1.241 696.34 695.099
360 34%25 ¥ - 9,809 -2.098 £95.34 £04_naa
3275 34°25 5 - 4,500 =3.9463 856.3E 659. 37T
570 3a"25° ¥ + 6,500 +1.390 696, 34 697.7310
371 3a° 2-:.: H +11,5600 +2.£51 696.14 698,321
872 3425 o +11,550 +2.859 696,34 (699,239
S73 34" 300N - 9,975 -2.139|  T703.35 701.211
574 34°30, ¥ - 4,030 -2.888] 703.35 702.482
875 34° 25, + 7,600 +1.626 696,34 597.956
376 34%25 - 7,350 =0.545 696.34 595.795
577 3a%25 N +12,750 +2.727 695.34 1£99.067
S78 34°30 ¥ -13, 700 ~2.937| 703.35 4790.413
379 34* 30 8 - 4,500 =0.975 7031.15 * [702.375
580 34" 30 N - 3,800 -9.815 T03.15 T702.535
381 34%30 N - 6,100 -1.308|  703.35 702.042
‘582 14°20 0 + 6,830 +1.£51 689,34 £00.791

See exnlanation in rame 12.
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LA LA

L2 2 o 2 ]

191.313 ,

arved cravity elevation above | free-air ~nd bousuer | g, i
. 979- 451, feet plate corrections | ~ouET
203.205 4,990 299.300 -193.118
209.986 5,058 303.379 -182.248
204.560 5,134 307.937 -183.105
205.939 5,067 303.919 -188.878
203,547 5,028 301.579 -196.884
2056.189 5,009 300.440 - -192.374
205.645 4,955 297.201 =1956.050
196.702 5172 310.216 =191.251
187.545 5299 317.834 " =195.988
195 .854 5,184 310,916 =192.446
190.32% 5¢253 315.07% -196.192
188.045 5,288 317.174 =196.207
187.593 5,288 317.174 -196. 164
205.821 Sell2 I06.618 =183.831
1°3.204 5,190 311.296 -183.738
210.995 4,789 287.244 =-197.427
212.081 4,782 200.824 ~ =196.194
213.519 4,742 284.225 =196. 300
209,86} 4,773 286.284 -201.582
210.739 4,733 285.085 -203.415
209.359 4,781 286.764 -2035.083
211.412 4,709 286.045 -205.025
211.642 4,776 286.464 -197.653
211.571 4,786 287.064 ~200.432
211.154 4,784 286.944 -202.315
208.947 4,842 290.543 ~202.835
206.378 4,889 293.242 =202.915
208.864 4,828 289.583 -203.595
5,269 316.035 =183.443




TASLE I (continued),

stntion| referonce | dist. K or S of o Ethﬁf vef. 1“’-:' Eyp ET‘Fi:l “
latitude ref. lat. ailas

8276 _u 25 H -0.34 -0.41 696.34 695.30
8277 34 25 q =0.10 -0.12 696.34 690 .22
5279 £y ?5 ! +0.15 +0.18 696.34 696.52
5280 Jd. z" -0.03 3,04 696,14 £95.30
3281 34‘. 25 N +0.08 +0.10 696, 34 696,44
3282 3& 25 H +0.14 +0.17 696.34 696.51 -
85283 34° 25 | +0.21 +0.26 696, 34 696.60
5284 | 347 25 | -1.97 ~2.40 696.34 £93.94
3285 :m 25 | -2.43 ~2.96 | 696.34 693.138.
8286 34" ::5 H -2.86 -3.49 696.134 692.85
s291 | 347 25 o +0.63 +0.77 696.34 697.11
3202 34 25‘11 +1.11 +1.35 696.34 £97.69
5294 31" 25 ¥ +1.72 +2.10 696,34 698.44
5295 32* 25": +1.83 +2.23 695,134 698.57
5296 3..:" 25,4 +L.87 +2.28 696.34 698.62
8297 34 25 d +1.89 +2.312 696.34 698 .63
5298 34 :5 H +2.49 +3.03 636.34 629.37
5299 '_l,.d 25 a2 +2.86 +3.49 696.14 6oa.83 )
5300 J.-t 0 # =2.73 -3.33 793.35 700.02 |
S301 | 34°30 4 =2.52 |=3.07 703.35 © 700.28
5102 34 31} ] -2,31 -2.A2 T703.15 700.53
5303 34"30 A -1.83 =2.73 703.135 701.12
330 33'10’ i ~1.51 -1.83 :':3.35 701.51
51305 18" 23 5 +0.71 £1.04 696, raT. ™
2396 34" 25‘ =0.10 -3.12 E96., 3& 696.22
3307 34* 25 W -1.02 ~1.24 606, 34 - 695.10 _
3334 34%25 3 +1.61 +1.96 696,14 598,10
5115 4% 25 4 +2.62 +3.19 696.34 699.53 |-|
5316 31'30 H -2.28 ~2,78 T703.35 700.57 7
3337 A" 30 q -1.21 -1.48 703.35 701.87
3606 34' zr::- | 689.34 1
3607 34°20 ¥ 689.34

See explanation in nage 43,
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ierved sTavikty

eloevation above

LR

free-air and bousuer | g

9".!’?— ML, fect plate cormections voagier
?12-]5 "17&'5 ﬁ"‘-tTE '-193-13
212.16 4,742 284.43 =199.63
211.64 4,738.5 284.22 =200.66
211.68 4,725.2 283.42 =201.20
212.14 4,732 283.83 -200.47
. ﬂ? -.]'ﬂ ."B?l Eﬂ'ﬂ; 16 -Eﬂﬂ.ﬂﬁ
203.89 4,904 294.14 =-198.57
. 197.23 4,963 207.67 -=198.48
193 -9T 510'32‘ JW -ﬂE -19-3 -EE‘
209,72 4,822 289,22 -198.17
208.71 4,826 289.46 =199.52
208.20 4,840 290.30 =199.23
201,36 4.927 295.52 -201.56
lﬁiﬂ! ‘.955'1 HT .Bl =201 -73‘
: :5‘92 51“ JMI“ -?ulnzs'
.:gg.ii 5,045 ]gg.gu =-200.08
- 5:.112.9 306.67 -197.29
:196 .80 5155 309.20 =108}
197.22 5,195 311.60 =191.20
19T7.49 52311 313.76 =189,13%
195.27 5,285 316.99 -188.86
194 .44 5.272 316.21 =190.86
21L.73 4,740 284.11 -201.24
212.64 - 4,729.4 2R3.67 =199.91
212.00 4,736.8 284.11 =198.99.
211.69 4,738.8 284.23 =-202.38
210.99 4,734.64 283.98 ~204.61
211.92 ‘4,T42.717 284.47 =204.18
211.70 4,773.13 286.29 -203.87
195.53 5,236 314.06 -181.18
194.09 9+238 314.18 =182.93




anomaliss are greater than th= sravity anomali=zs of Rio frande
devr=n3ionsy, znd of thea pountainy of Precanbrian baiamant rock:=,
PBeomuna of the intruvive basalt rockt of densitv about 3.00 gn-n:fr.:m'!

at Taratutu, .

The nawrow spaca of Boumier anomaly contours obviocusly show
the fault wkich lies on the we:t of I'-t:ml.nﬂ and Los Pinos wnl‘ltli«iﬂ,
at about latitude 3&' H' N, longitude 105' 32' 311. W, in the direction
of ¥ 30K and 5 30 W. Thé~ feult is in contact with Santa Pe formation
of Tartiary are 2nd Precambhrian bassment rocki. No avidenca of any
faults in the area closar to Turututu, the intrusive basalt of
Turututu might be exposed by the volas-ir setivity.

The r=latively wide 3Jousuer anomaly contour of mmximum nerative
at about Latitude 34 22'50° ¥, loamitude 106 50 ¥ to latitude 34"
E?'Eﬂ' N, longitude I.'!Eiﬁ‘ij“. shows Rio Crande Asvressions. This
depraazions Inread out to tha west at abomt latitoede 11'2‘?' '_’."J' N,
longitude 1*}5; iT' 3’.'!' H, in the arma of narrow =nace Boususr anomaly
contour which »=obably athow: the fault (Sanford, 1968, n. 1).

The north-eaitern part of the r=iidoal ancm=li~: man alzo
showa tha derressions which i: more shallower than Rie ﬂtﬂnT".u de—
rressions. This depression: will extend to the mouth—anzt and is

in contact +ith tha i’nult.

3%



B. QUANTITATIVE IITERPRETATION

The meologic section from 3anford (1968), m3 shown in Cigure 10,
iz nyed for the internretation in thia sravity wurvey. This essolozic
section i1 dividad inte T zection:. from taze of Sandia formation
{( Pennsylvanian) to tke top of Datil formation (0Oligocene). Each
section has the thicknesa of 1000 fest with average density.

This interpretation has been dome undear the following aszsump— -
tions,

1. the geologic ssction of the gravity survev Area is given,

2. the geslogic structures sre two dimensional,

3. the rock units are horizontal.

The devrth to the center of displacement of vertical fault
can be calculated from Jouguer anomalies profile which cross
.nmﬂdieula.r +a tha trike of the vertieal fault, aa sthown in
anpendix IV. L

The thicknevy of Guaternary and Santa Fe formation can be |=nl: ¥
oulated, if assumed that the intruizive bhasalt at Turututu is bounded
by the vertical fault. Along the profile AA', the minimum nesative
Bouguer snomalies i3 =0.6 milligal. In that area. B;:mgutr anomalies
on the Precamorian balement rocks is adout ﬂ'nill.lml. 'I"hh'wralua
shows that the gravity effect from the rocka vhich overly on Pre— - -—
cambrian basement rocks at Turututu i3 oaly 0.6 milligal. The dansitr
of basalt rock: are nbout 1.0 F,':"-I'I."I‘i"l'-.‘-l'lj, this density value is ve:nrj
hirgh when comnare with the denzity of conntry rvock:. S50, it means
that the thicknniz of rocks vhich overly Precsabrian bazement ronks - —-
are very thin. The ¢aleulation from gmolormic :ﬁrrﬁﬁthni'uill =hml+_

that Soumier annmalics of rbout 1 atlliesal will coas fram the affest

® Seo aprandiv V.
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of the rock of thickness abouit 500 feet. The thickne=3s of Ouater—

nary and 3anta Fe formation can calculate only on the hanging wall

of the fault, iflaasumad that Turututu iz the horst structura, From

the geologic section,.the gravity value of each section, from the

base of Sandia formation to the top of Baca formatien, (Datil for—

mation is not exposed in this area), can calculate by using Bouguer -

plate correction formmlar, and the density contrast betwean the

denaity of each section and the denzity of Precazbrian basessnt rocks.

Section l.

g = 2Tp S h milligal,

(Sendiaj, h = 1000 feet,p = 2.667 - 2.55 = 0.117 eranfend.

e f- lrdg !illiﬂl-

ﬁeﬂtinn 2.

3ection 3.

3ection 4.

Ssction. 3.

Jactton B

Sapkion T.

(#adera), h = 1000 feet,p = 2.687 — 2.60 = 0.067 &raqﬁu:l.
g = 9.85 milligal.

{ 3aram, Abo,Ye3c), h = 1920 rtet.E'- 2.667 = 2.52 = 0.147 era=n

g = 1.57 milligal.
( fesa,3an Andreas), h = 1000 feet,? = 2,667 — 2.56 = 0.107 mran
g = 1.36 milligal.
( Dockan, Dakota, dances), h = 1300 feet,
g = 2.667 - 2.38 = 0.237 g-m:-,f":-l‘.
g = 3.66 ailligals.

(%= saverde, Baca), h = 1CI0Q feet, e 2.6L7 = 2.10 = 0.%6T Fravy

g = A.68 aillizals.

{ 4nen), h o= 1730 i‘-mt,(:- 2.667 = 2.32 = 0D.3AT7 q'rn.-nfn-".'l3.

L g



Tha total gravity valuesz effect from the bate of 3andia formation to the
;nn of daca [oraatiom is,
= 1.49 + 0.35 + 1.87 + 1.36 + 3.66 + 4.68 + 2.21 = 16.12 aillienls.

The different of the maximum and ainimum negative Jousmer Fﬂ;malit! of
profile A%" j3 21.5 — 0.6 = 20.9 milligala.

Therefore the gravity value affects by wuaternary and 3Senta Fe— formation
‘i, 20.9 = 16.12 = 4.78 oilligals.
Therefore, 4.79 = 0.01276 X thickners of .uaternary and 3anta Fe foraatior

X (2.667 - 2.2 ),

The thickness of <usternary and 3ante Fe forsmtion near {anzano mountainy is

4.78 ‘= 797 feat,
0.01276 X 0.4567

where, the denii*y of .uaternary and Seats Pe forastion is 2.2 :Tnafnul.
The ﬁtfrn;ent of the maximm= and miniman nesmtive Foupaer !u:11}ins
of rrofile 33" is 30.4 = 1.5 = 28.9 =nillienls.
Therafore the zraviiy valus nrrutf by S“aaternary and .ia-u.tla 5'; formation
L9, 28.9 — 16.12 = 12.78 millixzals.
Therafore, 12.78 = 0.01276 X thicknes: of Luaternary and Santa Fe formation
X (2.687 - 2.2).
The th-cknass of wuaternary snd 3anta Pe foraation of Rio Gronde walley i3,

17.78
0.01276 X 9.467

2110 reot.



Tha Fravity anonalier can compute by uzing the two dimeniional
gravity aodel vrﬂxrn.'-nr; Hecknrt, 1968).The laver of model in this nrogram
ma3t be n-3ided polygonal shane. Foch model oan conztruot with many layers.
Phe denzity contrast between the density of the layar m’d_tha density of the

”

l-umm-u-h}ng formation hazs beon u3zed. The coordinate of every noint of n-aids
. "
'pu‘]'.':fgnn ma3t be known (Talwani znd et.all, 1959].
Yertical coanonent of gravitotion attraction due to a two dimensional

body ia, Eﬂffzde.

A3 shown in figure 11,

z = x tan 8,
:-{:—li}tmh,_

tharafore, z = i tan 8 tan ‘L;
tan 'lpi - tan &

or, 2, =[rae of% tan 8 tan *L £
c an P~ tan e

B
Lh . ¥ = G z
Therelore, 2 £ é. ;
Fe —m o B o n

By AXI

r
Figure ll. N=iided polyron of two diman:ional body.
(from Talwanl and % al..19%)
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z = a,vind, cos b, lo. -8 + tan §, 1n cos ﬂi{tﬂﬂﬂl = tan ¢i]
1 i i ili i+l i ead lone k)
il gy VAR ¥y

where, 8, = tl_un—l it |

i
‘1'i tun j 'i ,

:i'l'l. - I

0,,." tan ! %31
Tiel

B "X, ’_,,1_1"'1;. '
-
i irl

Tha constructed models with obierved gravity 2no=alies and coarated
gravity apomalies, of profile &L and 33', are plotted by coarutar, an
gshown in ftqu}u 12 and 13 reimactively. The conrutad zeavite anpnailies
of =rofile A" and 33' are thowz ia Teble 1L

The hyyothetienl =eologic 3ectiosn along rpofilec di* and r;;filu By,
with observed and computed gravity snomaliasz ars shown in figure 1ld and
figure 15 resrectively. From theze figures, show the maximun thickness of
wnateraary and 3anta Fe forastioa in Ri> Grande vallay about2500 feet,

and the maximam thickneas of depr=3aiont at &bo Arrove myout 9530 feet.

Thess valoes of thicknsis whan compars with the thickas 14 froa the coal-

-
calation ara very clols. Tyo dimenitional gravity modaly do noi show any

avidence of Fault in the area 3t Turatuta. The asdel of peofile 33 zhown
that tha danth Eo Pragaabrian baiszent reek+ i3 abaut 9090 faat ia

Rio G‘rﬂ.ndq vallay, and th& d:'ltl'l. -&f Pragsahwsinng ‘i'st-'rmnh rie'ss will ba

- =
— B —r N TETE]

® Sae pwe 39,

8 e e — e LY &= . w o
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TABLE II. O33ZRVED AHD CO4PJTED CGRAVITY AJFO4ALIES.

rrofile 24"

rrafile 91*

abievved coanutad obiarved comruted

anonalimn anomalias anomnlies snoanlien
--l 1-6 n —# tlﬁd—?ﬁs —2‘9- 2 —E‘E lﬂ-gﬂ'ﬁ
-4.20 -3.65408 -29.7 -30.0654
—-3.30 -2.72541 =30.0 =30, 2049
=2.T0 -2.23905 =30.2 =39.3211
-2.00 ~1.81745 -30.4 -30 3650
~1.49 -1.45569 =-30.4 =-39.3197
~1.10 =1.46845 =30.3 =30.1395
=5.60 =0.85134 =10.2 -29.9690
—-1.80 -5.26611 -28.6 =27 -.9745
=5.40 =T7.13420 -2 .4 -27.1985
—5.50 -5.59299 -2u.0 -26 .2462
~13.1 =12.56714 -24.7 -24.8495
=-11.2 =12.0104 -23.0 -23.484T7
|-1F.'-E -13.3823 =21 .4 =-21.4192
-13.5 =14.40T74 I =19.5 -13.7799
-14.7 -15.2395 P -1T7.5 -17.1594
~-15.8 =16.0T733 i -14.6 =14.6474
-16.9 -16.9738 l =11.9 . =12. 1653
-17.6 =18.1494 :. =5 19 =0.353359
—-18.8 -=19.T3310 i 5.7 _—T-'SEEEE
-19.9 -20.512T7 : =A .50 =-3.33539
=20.9 -20.9932 | ~2.70 ~4.40232
-21.3 -21.4158 i -1 60 -1.60452
-29.7 =21.4253 i -2.00 -2.23038
i -2.T0 =2.73750

-3.50 -4 91583

=4.30 -5.11572

=5.20 -5.34413.

-5 .20 -6.47330

=T7.10 =T.14410
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shallowar until at Turututu, Frecaasbrian rocks are exroied or in the mattar
of fact , this Prscanbrian mk!-m overlied by the thin thicknezs of
ba3zalt. The model af profile AA' shows that the derth to Frecnmbrian baze—
ment Tocks is about 7500 feet at north-caitern area of residual Soaguer

anomalisa 3an, osar Jdanzgano mountains.

a7



SUAMARY AND COSCLUSIOAS

This gravity sarvey iy covered the 55;; about 240 3guare miles.
The Eﬁ.grnvitv stations wers occunied by uling Worden sravity meter.
Re3idual Bonguer anomaliez map zhows: Rio Crande depresziont and the
other dn;rnniam. near danzano aountainz. The faults ars shown on the
west of Lo: Finos mountaini and on the north-weitern area of the man.
The comouted gravity nnﬁmulit: gnd obvarved eravity anomalies are matched
both of the profile &A' and profile 83'. The= thickness of qut-rnnnr
and Santa Pa formation in Ei; Grande valley iz 2130 fezt by t#& calog—
lation, and 2570 feet by the computation; while in the derrezszions near
danzans mountainiy i3 T?& feat by the =nlc;lutiﬁn. and 950 feat by the

gomputation.
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AFFEADIX I

THE GRADIENT OF TESORSTICAL CRAVITY VALUES

narth pols |

souator aquator

gouth pole

FPigure 16 Diagram for the gradient of theorstical gravity wvalues.

4 €.
d 5
The varied distance d 3 along the meridian of the sarth will mvks the

The valua of thas gradieat of Bip of =ach referanca latitnde is

angle of the letitaode changes to dﬁ. The everses radius of the earth
is LA
Pron = {(1+¢C 2in® + - C_ sin® 29)
" %th e i | 2
and, d z = l'.d*

Therefors, d Ein = _f..,_ (2 ¢, sin bcon ) -4 €, »in 2} cos 2~H

d s r,
= _;; ( ¢, sin 2p - 2 C, sin 4} )
.
where, £, = 978.04900 gals, c, = 0.005288384,
r, = 371.221 X 10 ca, c, = 5.073905869r

th - 246X lﬂiﬁ milliﬁn!frnﬁt iin E}
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APPEADIX II

THE VTRTICAL &TTRACTIOM OF CRAVITY OF AN IHFIAITFE PLATE

Pirure 1T7. Dizgram [llustrating Boaguer plate Correction.
Proa Fig. 17,

h i3 the height of the rlate,

R i3 the radiut of the rlate axtend o infinity.

e is the volume dansitv of the rlats = mass/voinse.
& is the surfece deniity of tha zlats = maia/amra,

[ iz ths warticsl atiraction of gz vity aloag tha 2 axis,
Consider the 3=all area dA in the olate, which iz the distance r
from the gravitr obsearvation itntion O , and thiz direction makes
the angle f with the Z axis. That imall arsa 44 has the small angle
from the cante= of the nlate. { iz the mass of tha plate.

C i ad Aa C ¢ ] 40 &R
- 2 = 2
r r r

dz =

beggie, 24 = P 49 dR

., 20



but, - dg, = dg cos b =-dg 2
¥ b o

c 0% R 4R 48
'{kz & 32]31'2

tharefore, g ‘-

art R

- G diz R dR d8
€z //{EE_F.E}.?J'FE

- 2fcdz '.1

- 27cdz [_1,— 1 ]
5 .

{Hz " E211;2

If R is extend fﬂ infinity,

1 -~
,‘;nz i 52}1}'2

Therefore, &, = 29l ¢ = 2Topn.
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APPEYDIX III

PRIFT CORASCTION

TAZLE III
station tima reading drift reading after
- g scale divisions corrections | drift corresetio
515 14.14 473.80 0 473.80
S16 14.23 529.10 =0.06 539.04
s17 14.28 528.70 -0.09 528.61
319 14.37 560.70 =014 560.56
820 14.43 532.50 =0.19 532.31
521 -14.49 494.40 -3.23 494,17
515 15.00 A74.10 =0.30 : 473.80

From the Table III, batween the two resdings of the base station 315,

the difference values from the two readings is plotted agminst the time,

as shown in figare 18. The reading after drift correction can be calcu- -.

lated. The reading gravity value at esach station in milligal can be

determined by the multiplication of the inastrument con:tan® with the.

reading graviiv value in scale diviiion after drift correction.

Rrading

-

14510~ 14.29

Figure 13. The diagram af drift correction. ..

14.30  L4.40

Time

» , .0
11.50 13.00
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APPENDIX IV

DETSR{INATION THE DEPTH OF TWO DIAEF SICWAL . VERTICAL FAULT

- m
-

_cnnitdur the formula,
B = Eﬁﬁe‘l’ [g "'tl.l'l.-l %]
wharte, &y is the vertical attraction of the gravitvy along the Z axis,

Ap i3 the density contrast of the formation lower and upper

the fzult,

3 i3 the different thickneaa of the lowar bed and upper Pﬂﬂ
of the faul%t,

Z i3 the depth to the ceanter of the different thickness of

the lower bed and unver bad of tha fanlt,

X is the gravity atation.
Enax

-x Ka=T,

ground surface
ki

Apg = Pa-86

L S ——— e —

| 1
—gh—— e |1 €,

Ra

Figurn 19. Gravity profile above the iwo dimenzicn wopbieal foaltb.

ol .



When, X=0, 5, - e Ap t
X=Z, g - :,I'n dp t
; #° apt
-2, g - 3" °€
I-H| ‘I -. 1]

by Wy WOR W“‘E’ woom g maximum ,

Therefore, when X«C, g, = g .=

i ' dan be
From the gravity profile, the value of g = % e __ ...

determined and the position of the edse of the fault i3 known.

The deoth 7 can be Tound by the value of g = a £

k- £ 1
4 “z wmacinum (X=2),

oTr g_ = t K (X=Z).

4 £ mAYLiTn
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AFPENDIX V

GEQLOGIC CORHECTIONS

When & gravity station is near Precambrian rocks, but is not on

Precambrian rock:. The regional Bouguer anomaliezs mus® be the anomalies

that the gravitv stations are on Precambrian rocks. So, the geologic

corrections must be used. If a gravitv station is lied on the rocks
that overly on Pracembrian rosks abou: 5000 feet. From the meologic
section.of ‘figare 10, the density contrast between the density of

esach section with the density of Precasbrian rocks, from Sandia forma-

tion up to 5000 feet can be determined. The average of the dansity
contrait of the rocki of 5000 feat thick. can obtain=d.
1. The dunammim;t of Sandia formation of t..hinkn!u 1000 feet is,
2.667-2.55 = 0.117 p'anfl:nl.
2. The desity contrast of Hadera formation of thickness 1000 feet is,
2.667-2.6 = 0.067 gras/ca".
3. The density contrast of Burium, Abo, and Yeso .fnmntiﬂn of thicknass
1000 feet i3, 2.667-2.52 = 0.147 gram/cnm>.
4. The denszity contrast of Yeio, and San Andress formation of thickneass
1000 feet iz, 2.667-2.56 = 0.107 sraafem.
5. The dr.nu;.-r ¢mtr:1.t of Do=iumn, Dnkeota, and Hanno= !‘::t':nnt iton of
thickne 3 1000 feat 43, 2.0667-2.38 = 0,287 ﬂnifcu].

The avernss of thatn den:ity contratk ia,

0,117 + 0.067 + 0.147 + 0.107 + 0.787 = 0.145 grnfen’.

: 55



€ = 2Tpch = 0.01276 ¢ h milligal.
& = 0.01276 X 0.145 X 5000 = 9. 25 milligals.
The geologic correction for this gravity¥ qtation is 9.25 niliigtla.

Thiz correction is directly subtracted form the Bouger grevity anomaly.
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