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Introduction

A three-dimensional heatflow downward-continuation program was
developed by Teledyne Geotech during 1980, sponsored by a consortium of
geothermal companies that included AMAX (Teledyne-Geotech, 1981)}. The
effort resulted in a user's manual and computer code, presently being
- adapted to our DEC 10/Textronix system. A summary of the system and its
- application were described in a previous report (LANGE, 1981}). The
application is here demonstrated on temperature data from the Animas
project, Hidalgo County, New Mexico.

Examples, Animas*

Figure 1: Thermal conductivity models were constructed along three
east/west sections and extrapolated between them. The assigned
conductivities in units of mcal/(cm sec ©C) are based on measurements of
cuttings in drillholes and on Pilkington's estimates of the inferred
lithologies. The structure of the center 1ine through the Hot Wells is
determined from a gravity model by Lange (1977) and other geophysical and
geological evidence (Smith, 1978). The north line was constructed from
the Cockrell seismic section and the lithologic log of their oil test
(Pilkington, 1980). The structure of the south Tine was deduced from
geophysical evidences.

Figure 2: ({Homogeneous half-space of conductivity 5 units). The overlay
depicts the isothermal section derived from simple linear extrapolation of
gradients. The base displays the contours resulting from application of
the Teledyne program in the absence of a specific conductivity model. The
latter did not apply the obviously convective gradients at the Hot Wells;
the former did; hence, the "conduit" effect seen in the overlay.

Figure 3: The isotherms are computed using the conductivity model of the
overlay. The effect of the model is to sharpen the anomalies somewhat and
to depress the contours. An evident “recharge" zone east of the Hot Weils
occurs {in the opinion of Dean Pilkington) because surface waters from the
" Pyramid Range sink into the gravels in this region and reduce the
near-surface gradients. The program has projected these to depth,
interrupting what is probably one broad thermal anomaly below Tkm.

Figures 4a-h: Plan views of the isotherms to a depth of 3km are shown in
successive figures, for the conductive model of Figure 1.

*For convenience in viewing the figures, figure descriptions are repeated
on a fold out behind the iillustrations.



Interpretation

A broad anomaly underlies the buried ridge and its faulted
counterpart to the south. HNear-surface it is interrupted by shallow
recharge from the hills, forming a thermal depression along the eastern
edge of the ridge and hreaching the thermal anomaly as an east/west trough
1.75km south of the Hot Wells. The 2000 isotherm occurs at 1.8km depth
around the Hot Wells (Figure 3); at 2.2km on the north line; and at 2.3km
on the south 1ine. Figure 4g, the plan view at 2.5km depth displays the
extent of the 2009 isotherm area: 8.5km long in the north/south
direction and about 2Zkm wide or approximately 17kme in area. The
thermal anomaly turns towards the southwest and the Cotton City landing
field, where the temperatures appear reduced.



REFERENCES

LANGE, ARTHUR L. (1977). Animas Valiey, New Mexico. In U.S. Geological
Survey, Workshop on Electrical Methods in Geothermal Exploration. p. 154,

LANGE, ARTHUR L. {(1981). Downward Continuation of Temperature Data at
McCoy, Nevada. AMAX Exploration Inc., Geothermal Branch, Report.
15 April 1981. 4p., 12 Fig.

PILKINGTON, H.D. (1980). Lithologic Log for Cockrell Well 7601-31-1,
Animas, New Mexico. AMAX Exploration Inc., Geothermal Branch,
Memorandum, 20 May, 1980. 3p.

SMITH, CHRISTIAN (1978). Geophysics, geology and geothermal leasing
status of the Lightning Dock KGRA, Animas Valley, New Mexico. New
Mexico Geological Society Guidebook, 29th Field Conference: 343-348.

TELEDYNE GEOTECH (1981). Heat Flow Continuation User's Manual. Report
prepared for Heat Flow Consortium Members. 6bp. + errata.




FIGURES




LN

26 5 7

"

llill-l_ll.q.li AmmNw -i-x‘rni------.

o




oo

-n-un--Mﬂﬁﬂﬂaﬂﬂﬂmﬂﬂww (LLL] --r,ﬂ CLLL -,--.--.-L---.-J ..

m\\@w

:n: o\_ 0

e e e e e e R R R R R R e e R e R e e e

LINEARLY EXTRAPOLATED ISOTHERMS

SAARFAARNANEEERRRTIR IR RS IRA LTS T,

FEFER R R R E e I R A R T E AL AATAAAN

ure yﬂ@ﬁwm CONTINUATION: HOMOGENEONS CRSE




YL ARENERA NN RN PP A e e e L R E R R R A T A R R R R R R n S a S RN e e

-
&
&
&9
=
1
==
G
G
e
Cocd
[ =t
]
—
L=
1
&5
seneEmannngapadyd

" AORTH LINE

‘ - ”‘________\ \ O g
77T A;%‘l‘?”&(*rfﬁyg Lo

y i .l

._:‘(
¢\>‘

S E
Y

)




&

L3

n ] ANNEE A ES i BN
L P \
SO

amEEs

ab opln

Hnmnnnaa

\,....i.?:a .';-'.,

s

nuv-tuh-i--

[

i3
E

Lo,

et

AR

Al L L L L]

e

_gepgh

™~ o

&

re

igu
>

oy s nd

Wennmanaumoniennn

Ve

F

1"

EnFaLERRE RN p AR AN

&

Faimt 24




PRI L :,;n.,-,-
{&)\C:C)Z _.lg/./. )
! ;

; . .

b

NE

WeyganwRERH kA G
n i

EugMmENE NN

e

Y .n,-'

[

TR

km |

157

-50

g‘-‘--‘-’-‘h.--

[
Q

[yes

epth

if,

~

£

- f

e 4b

%

BEEUEYBNE RS TN AT VR REFERETEE KPR ERE

i

ol
~igur

v}

( I ! - /
IEERERERE L2 LR NE]

xRS NwEN

15

o~

RN ol
Lk Al IFLREpREINENE

4
5.

] ' PR

E : 1 ’ E : 3. ! ! e , \, ¥ y
s A .\\ F U ’ : ’ o . gF ! H -

. o 8 | o i : b . ;
e : ¢ oo o i P i i ]

N ﬂ ! X \ 3 [ . i | i . , ! ,

=, y g Y ES @ f @ = " _ ] Y 3 o
L i _H i : N 2 s i . :
! _”, P Pl h*ﬂ I . 4 ; - i e N

e
e i

T

|

1

|

|

|

|

|

|

I

|

AT
34

af

ot

ar

el

28
33




-

VLR SR %S

1

]
-t maaN
HTEAR

O R TEEEE T

T

m )
L= TEEEE

eanm

1
]

|
.

RRERREVERRAN

.

wl

- .
ﬁ‘i‘klt.!;l

JR

LV R Y T

il

V-l.'.-.-..ll-

\

-
.,
.
x
M
o
.
v
-
R a
=4 1t .
N [
A e
B i
H 4 H
e '\ 1 =
i =

T
=
»
"
.
..
L}
: u W
i 3
o | I - -
&l i 5 4 o
.uw-----u- SEFREURENAREN pem
AR = P e %
EEE .
¢ .
' .
1 i .
S ————{ ol i
=~ By -
i) b,
H e
5 i e
% H Y, °
2 o Lo
i . b G LTS -
J ~ , : J o
_z i 2 ! i v
. H
I .
- I "
. . .
£ 1 i i
: ! ¥ H _
- | . 3
- - | H ' £
K i : i
- © Loom B 3 : :
o ~ vom o & e 7 1
. ; e P t
: z v
| 3 : 7
- T ! ] A - St o




u\,.\ u%*h.d,?ﬂz-c..“-n-- . : :
Zha

PR

)

S -

Py
- %
o

a
- R
>
Com
R
- m

n
ﬁLu,z.f
. ~
I
-
P o
o

u -
¥

PR

TEEE R

i

O kny

_g.

TRy Z;l-"""*!-

pth

AL LI TT)

!

.

ARURBRE ¥BMB
TEtEETeAAa KA

(

4d. De

Bt
. oy
W ¥ B /
LN
' E \F,
a1 = ;
1 .
a "
a »
a -
A n
a “ n
- n
) u
.
i
S -
2 "
- .
n a
. .
.
a
a
L]
.
.
"
1
Ll v n
4 ; :
" e,
g A .
'R o J .._ /3 L RISV )
B YIS ST =wysanuhuuaalpnnun i p il dians
2 - —= = 5,
- - E o
4 o R
; N :
\ e et o
H i 4 ™ / o
: ' | ! 0 LI
5 ! / \
e - ! | / Y - % 3
-] “ “ ) ‘\ - _.,‘:\ .......... ..m...
- N | i ; o o H
: E S 3 ! 73 T 8
E E H ! o e 3 .
/ el H | 3
g / TTTen : ;
- \\ ! ! 3
s i 1 ! ]
T { ! k i i #
i ! - . H '
1, @ - N 3 5 = 3 H '
z P % - 2 El G 3 H
e i ~. i G t
. . ¢ £ H
i ; H
w e A - ) - : S n
! E




RFPEEPRERPSERERoSRELAECURERS

)

%

FEERREE

A
m K

amrnn e

LT

?LA SRS

3

xman '(l'l'l“!ll.

oy

EEIEAwwn

.

\ -‘u

y =

AR NERAN MR R G R A R

ey

L

ERREE RN AmAc

i e S

[ I LR NI ]

mm........l.....

06

A

LI

e

TaasuEE B

warmmnaandusnna’pn

21

15

7



ARERUSTNBEDE

e

% ﬁguuu‘;nuu{ﬁn

-

i

i

|

S TLETTIERY

' ;kgﬁé?

e s

prrEry

I
---l-lusv

‘

w\m \wc

/

1i9%%

-

fisd

{--1--

" 1:-...-52--.-

Faxm

-

R
.;..J

z'

G

)

g;‘-“‘lﬁil

DUsPEaNErEY® D

E‘:»

R RE.

i

N
.

9

evnaasannnnsaaheia

A LLLLL]

N

s

\\\\

W par -iu:-hm.s:

o . R z
AAAELESRLETEE FFFTFITT IR SNTNE 4%

)

(“:Imn it

iJ
i
ks
vasalsausnd
SR i

f=
e
J. '
i 1
§ Ty
i #
Y i
s f :
i
! I
i
|
5 3
no#
H 3
7 ¥
2
*

?



mﬁ!g‘m.nn--m.--u-..uﬁ &) .. 5 % _ ! T p e q : ) -..1|mkxnunnﬁﬁ&;4..-
LA S 3 . = el f ; AN
= . . . ™~

._!M.M.,i,.\l.::_..l-i..l.-., & o diaid . 5
Muwjfr : Ry . T ' ,wa\

EFTN
.um o

i

~

FEFEIRNEyY I"IIIIIVI‘..

L

;"J?;A

2.5 km

i

13-

—

invsnwpnrsus
S

{ —ox

R
I

TBe &7 v

~

Depth

MmmmassxnesnnushenrnEnian e

amywafa

‘

7

=

 EhNNsaRsE LN EENEGaNANeM bk A RN TS

foom

.
"
-
»
"
L
=t
o m
w L
a L]
a .
L] L
a -
" »
v ..
a L ]
[ L]
L ] Ll
s ~w
1 x
" . v
5 i ; i - ; . ¥
] 7 3 . : - 1
a H i w | TR - 2 i .\I\l\h\ "
l 4 5 o L\ W L J\\.\\ ’. T v
* ss Faeasrcpsnsnsnupdannsnansfasnrnnannnrinnnnhnnogintusrd (R L LY e L auninExuE NI
8 . —— - 4 - 4. e
g - R S v oy ’ T o -
b [ . H -
. ] } < d
! 5
A U L T A i
= : jia w Ty o H
L3 K B ] N & | H
! / | ; ,, i
; i H
| / | % RS
! / { i N B ki i
i { ] Y I . - vy
! i i &w . H - H
i k H .3 L A i e ST € H
o i g i i
J | s . : -
|
4 ¢ . ! o i
e . ! . i # 2 3
J -
7 # ; ; ” E
_\ § N 1 A : :
& - - - = @ p ] S § ¥
o noe H
. | H
| i
R - H o i .
: : i E B 2]




E S~ AR Ty N S N A SO CAS N S A e S 9 D N T ) Lt N ARG R R P R L 1 R R O SN PP PP
RS {5 e SRl [l By D it < . /
AN R 1 ‘

o

oL

RER AT e

i
e

L@,

=

g gl L] L
PR

it ) A e L L L LT T LT 7' (reeyoy Sy

o
ﬂ:zzf

A&

i

LTLELPEEE IS IRS PRI

B

Y

PR YT ST RENTY i-‘ll"llj'l-l('llt.‘l"

FEPOREREEE

=
4

"
&5-3

/

s

-
]
a®
% 2
[ Y W I :
x L ' - : . in ' ! . i
" i S o g & A K 1 " k . 2y -
5 i PP PREPPPRPPTEres -5 wedy - T L L7 TUTY PP NP PPITITIL: _ TEETTEIIPEY 1
* ! p ey - -~ o Pl L i %
i i) 5 5 mn,l ty . O T e % LTI — T —
| i : i
11111111111 i i 4 .,
; . i t - [ ! H ; s !
h - m Eo - PO P P 4 ! ; i ! i
o ¥ o= ' = 2] & i I [y ! .
I = E N \ | W [
i / ' b W i 4
I ) y | H .
! ! i N 5 B i wm eenprmanend k % 1 b4
- ] . - 5 t H k & i =
! o L : i 3 4 H .
E El k| ] E ] F . P \x_aylllwwwxl .f ~. ‘ H i i .
- - . 3 -~ H |
t ] T o | ) i |
/ | i SN ! H
- - £ / ~ 1 . 3
- e ;o ~ kL 3 3
, & Fi . I
i - i ’ : f ! )
] i | _\ § |
: z 3 . ., * @ 2 & k 8 R 3
i = o
" . i - A
-~ |




FIGURES

Figure 1: Thermal conductivity models were constructed along three
east/west sections and extrapolated between them. The assigned
conductivities in units of mcal/{cm sec OC) are based on measurements of
cuttings in drillholes and on Pilkington's estimates of the inferred
lithologies. The structure of the center line through the Hot Wells is
determined from a gravity model by Lange (1977) and other geophysical and
geological evidence (Smith, 1978). The north line was constructed from
the Cockrell seismic section and the lithologic log of their oil test
(Pilkington, 1980). The structure of the south line was deduced from
geophysical evidences.

Figure 2: (Homogeneous half-space of conductivity 5 units). The overlay
depicts the isothermal section derived from simple linear extrapolation of
gradients. Thne base displays the contours resulting from application of
the Teledyne program in the absence of a specific conductivity model. The
latter did not apply the chviously convective gradients at the Hot Wells;
the former did; hence, the "conduit" effect seen in the overlay.

Figure 3: The isotherms are computed using the conductivity model of the
overlay. The effect of the model is to sharpen the anomalies somewhat and
to depress the contours. An evident "recharge" zone east of the Hot Wells .
occurs (in the opinion of Dean Pilkington) because surface waters from the
Pyramid Range sink into the gravels in this region and reduce the
near-surface gradients. The program has projected these to depth,
interrupting what is probably one broad thermal anomaly below lkm.

Figures 4a-h: Plan views of the isotherms to a depth of 3km are shown in
successive figures, for the conductive model of Figure 1.




