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A long 1 inear magnetic feature that has been geologically interpreted 

a s  a dike of Tertiary age has been well known by petroleum and potash 

explorations for many years. T h i s  long linear feature s t r ikes approx- 

imately N 50' E across the northwestern part of the Delaware Basin in 

southeastern New Mexico. This structural feature has been intercepted 

by many petroleum exploratory wells and potash t e s t  d r i l l  holes and i t  

or related material outcrop i n  several areas south-southwest of the 

Carl sbad Caverns. 

The t race of t h i s  dike i s  located approximately nine miles northwest of 

the Los MedaGos Nuclear Waste Disposal S i te  that i s  currently under in- 

vestigation. A t  t h i s  distance, the dike i t s e l f  may possibly present a 

geologic hazard to  the selection of Los Fledaios as a viable s i t e  for  a 

nuclear waste disposal pi lot  plant. Further, the dike may be, as i s  

often the case, part of a swarm of en echelon dikes and, therefore, a 

parallel  dike or dikes could exist  closer to  or beneath the Los MedaEos 

s i t e ,  and, therefore, a defini te  geologic hazard to s i t e  selection would 

be present. As a resul t ,  i t  seems pertinent to  study th i s  dike in de- 

t a i l  in.order to  ascertain i t s  possible significance, genetic origin, 

age, and any signs of structural movement in the l a s t  several million 

years. In tha t  th i s  dike i s  only exposed in one area, a long way from 
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the Los Medanos s i t e ,  then geologic study by i t s e l f  cannot adequately 

define some of the parameters of interest .  Fortunately, the dike ma- 

t e r i a l  has re la t ive ly  strong magnetic properties and, therefore, the 

dike can be mapped and studied in par t ,  a t  l e a s t ,  by geophysical tech- 

niques. 

The purpose of this preliminary geophysical study of t h i s  trachyte 

dike i s  t o  identify the  dike, i t s  geometric parameters, a s  well as  i ts 

physical property parameters t o  determine i f  geophysical techniques can 

adequately map t h i s  dike and search for  and delineate any possible par- 

a l l e l  features of s imil iar  extent and source material that  may ex is t  

near the 10s Medafios s i t e .  Such a geophysical study would be in cooper- 

at ion with other geophysical studies for other purposes; i n  the broadest 

sense, studying the geologic hazards tha t  may effect  ,the selection of 

an appropriate s i t e  for  a nuclear waste disposal pi lot  plant. 

References to  t h i s  report  tha t  a re  pertinent to the data presented and 

form a intergal part  there of a r e  the following: 

P ra t t ,  W. E. ,  1954, Evidences of Igneous Activity i n  the North- 

western Part of the Delaware Basin, Pub1 ication in the  

New Mexico Geologic Society, 5th Field Conference South- 

eastern New Mexico, p p .  143-147. 

Kelley, V.C. ,  1971 , Geology of the Pecos Country Southeastern 

New Mexico, New Mexico State  Bureau of Mines and Mineral 

Resources, Memoir 24. 
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Semmes, D . R . ,  1920, Notes on t h e  Trachyte In t rus ives  of t h e  

Lower Pecos Valley. American Journal of Sciences, Ser.  4 ,  

Vol. 50, pp. 415-413. 

E l l i o t ,  C . L . ,  1976, A Laboratory Inves t iga t ion  of  Magnetic Phys- 

i ca l  Proper t ies  of Igneous Dike Samples from Kerr-McGee 

Hobbs P lan t ,  Sect ion 31 , T 20 S, R 32 E and Surface Outcrop, 

Sect ion 31, T 25 S, R 25 E f o r  Waste I so la t ion  P i l o t  Plant 

Program, Sandia Laboratories ,  Inc . , A1 buquerque, New Mexico, 

ELLIOT GEOPHYSICAL COMPANY, Reference SL1 E ,  December 1 , 1976. 

U.S. Geological Survey, Geophysical Inves t iga t ions  Map GP-861, 

Aeromagnetic Map of the Carlsbad Area, New Mexico and Texas, 

1973, including se lec ted  aeromagnetic p r o f i l e s  p r iva te ly  

obta inable  from t h e  U.S. Geological Survey, Regional Geo- 

physics Branch. 

Aeromagnetic Contour Map, Total In t ens i ty ,  Delaware Basin and 

Port ions of Sheff ield Channel and Val Verde Basin, Texas- 

New Mexico, Aero Service Library NO. 43-6, flown by Fair-  

ch i ld  Aerial Surveys, Project  26040, November, December 1963 

and January, February, March 1964. Sheets 5, 6, 8 ,  and 9; 

sca l  e 1 : 96000. 

Aeromagnetic I n t e r p r e t a t i o n ,  Delaware Basin, Texas and New Mexico, 

Sheets  5,  6 ,  8 ,  and 9, Gravity Meter Exploration Company, 

Houston, Texas, November 1964, w i t h  r ev i s ion  by Geophysical 
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Exploration Company, May 1976 with attached maps of second 

vert ical  der ivat ive  and contour of magnetic basement. 

Attached to  this report and forming a part thereof is  one tab le  and 

two drawings as  fol lows : 

Table I - Reported Dike Intercepts or Surface Exposures 

Airborne Magnetic Prof i le ,  USGS Survey Line 35, fo r  Sandia Lab- 

o ra tor ies ,  Inc. , A1 buquerque, New Mexico, Scale 1 : 250000. 

Ai,rborne Magnetic Interpretation and We1 1 Intercepts of Dike 

fo r  Sandia Laboratories, Inc., A1 buquerque, New Mexico, 

Sca 1 e 1 : 250000. 

Based on a l l  information presently a t  hand, the dike s t ructure  i s  very 

l inear  and s t r i ke s  generally N 50" E w i t h  a s t r i k e  length in excess of 

75 miles from surface outcrop exposure south-southwest of Carlsbad 

Caverns t o  the northeasterly most exploratory we1 1 intercept.  This 

extent is shown on the  attached Airborne Magnetic Interpretation and 

Well Intercepts of Dike Map. There is reservations as  t o  whether the 

surface outcrop exposures near Carlsbad Caverns a re  indeed part of the 

dike system or merely genetically related t o  i t .  As there are  no well 

intercepts or magnetic indications of the  dike for  a hiatus of the order 

of 27 miles from the most southwesterly magnetic indication of the  dike 

t o  the  surface outcrop exposures, tha t  i s ,  w i t h  the  exception of one 

questionable magnetic response a s  shown on the  attached map. If  one i s  
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will ing t o  accept the conclusion t h a t  the surface exposures are no t  part 

of the dike, per se,  bu t  only fortuitously l i e  on strike then s t i l l  from 

the northeasterly most well intercept t o  the southwesterly most magnetic 

indication, the dike s t i l l  has a linear strike length of 45 miles, a 

most pronounced feature. 

Southwesterly, the di ke terminates approximately a t  the Pecos River. Of 

coincidence, this i s  also the approximate western delineation of the ex- 

tent of the Salado formation, t h a t  i s  the dissolution front. I t  i s  ques- 

tionable i f  this relationship has any geologic meaning. In vertical ex- 

tent,  the dike i s  be1 ieved t o  extend upward from the basement the order 

of 12,000 feet be1 ow surface. Intercepts of the dike material have been 

noted from 790 feet t o  13,350 feet within four miles of each other respec- 

tively in the underground exposure i n  International Minerals and Chemical 

Corporation Mine and in the Perry R.  Bass, Big Eddy No. 44 dr i l l  test 

(see Table I ) .  Therefore, i t  seems realist ic t o  assume t h a t  the dike 

does extend upward from basement and tops o u t  within the Salado forma- 

tion. This i s  supported by the International Minerals and Chemical Cor- 

proation underground exposure where i t  has been reported that the under- 

ground workings went over the t o p  of the dike and ,  of  course, no exposures 

a t  surface are known of the dike material in this section of the Delaware 

Basin. 

The w i d t h  of the dike i s  not  easy t o  determine, Near i t s  t o p ,  or assumed 

top,  as exposed underground bo th  a t  the Hobbs Plant of Kerr-McGee Chemi- 
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cal Corporation and a t  International Minerals and Chemical Corpora- 

t ion the width i s  reported t o  be the order of 15 to  30 fee t .  On the 

other hand,  the airborne magnetic data suggested a width t o  the dike 

grossly i n  excess of t h i s ,  probably measured i n  terms of miles a t  

l e a s t  a t  basement level.  Therefore, one can reasonably assume a t  the 

upper extremity tha t  the dike has severely narrowed and the narrow 

magnetic response i s  fro111 the d i s ta l  ends of a possible major-dike 

swarm or system (See figure on page 15). 

Of i n t e r e s t  too, a re  the various reports,  sample logs, and well logs 

mainly from the deep we1 1 t e s t s  performed by many oi 1 exploration or- 

ganizations. Invariably, the intercept reports are  mu1 t i p l e  per we1 1 

scattered over a s ignif icant  vertical  distance.  For example, Stan01 ind, 

U.S. Duncan No. 1 , showed eight intercepts from 470 to  2,710 fee t  (see 

Table I ) .  Also i t  is the conclusion of several petroleum exploration- 

i s t s ,  fo r  example W. Ford of Bass Enterprises, Midland, Texas, that  

whenever the dike rock was intercepted i t  was a bed-for-bed replace- 

ment suggestive of a s i l l  rather than a dike. 

The age of the dike i s  def in i te ly  Tertiary having been age dated a t  32 

mill ion years as  reported by C.L.  Jones of the  U.S. Geological Survey. 

I t s  composition a s  reported by Pra t t  (see references) i s  an a1 kali-  

trachyte ; whereas C . L .  Jones considers i t  a lamprophyre. 

This trachyte dike may have a genetic or  structural  relationship or  as- 
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soc ia t i on  t h a t  deserves more than a passing i n t e r e s t .  A foremost i m -  

portance i s  the  f a c t  t h a t  i t  i s  c l o s e l y  p a r a l l e l  t o  the  major s t ruc tua l  

d i r e c t i o n  o f  southeastern New Mexico. Many o ther  s t r u c t u r a l  breaks have 

been reported by Ke l l  ey and readers are re fe r red  t o  the  Ke l ley  reference 

fo r  more d e t a i l s .  I n  p a r t i c u l a r ,  p l a t e  5 o f  Memoir 24 i s  o f  s i g n i f i c a n t  

i n t e r e s t .  This drawing shows many s t r u c t u r a l  buckles w i t h  s t r i k e s  

vary ing  from N 40' t o  N 50' E, such as the  Serano Buckle, Border Buckle. 

S ix -Mi le  Buckle, Y-0 Buckle, K-M Faul t ,  e tc .  Unfor tunate ly ,  t h e  work 

o f  Ke l ley  does no t  extend f a r  enough southeaster ly  i n t o  the  Delaware 

Basin t o  cover t h e  area surrounding the  Los Medanos s i t e .  If h i s  work 

had been more extensive, he would undoubtedly have reported t h e  d i k e  of 

i n t e r e s t  here. He does show on p l a t e  5 the  outcrops o f  t h e  d i k e  w i th  

the  same s t r i k e  aloqg Highway US 180 south-southwest of  t h e  caverns, 

bu t  does no t  show t h e  we l l  i n te rcep ts  and a i rborne magnetic response 

of t h e  d i k e  i n  t h e  area o f  i n t e r e s t  which f a l l s  j u s t  w i t h i n  the  eastern 

boundary o f  p l a t e  5. 

Two o ther  s t r u c t u r a l  features o f  s igni f icance on p l a t e  5 are the Ra i l -  

road Mountain Dike and t h e  Camino del  Diablo Dike which are  east-west 

d ikes  t h a t  e x i s t  i n  the  Taturn Basin, the major s t r u c t u r a l  basin no r th  

of t h e  Delaware Basin. Kel l e y  repor ts  these d ikes  t o  be long 1 inear 

features but  f a i r l y  narrow w i t h  surface exposures. More spec i f i ca l l y ,  

t he  Rai l road Mountain Dike i s  31 mi les  long i n  an east-west d i r e c t i o n  

but  on l y  100 f e e t  wide and has an o l i v i n e  gabbro composition. The 

Camino de l  Diablo Dike, on the  o ther  hand, i s  25 mi les  long east-west 

, 
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but  i s  repor ted  t o  be on ly  50 f e e t  wide and o f  andes i t i c  t o  basa l t i c  

diabase composition. O f  the  two d ikes  t h a t  are both of r e l a t i v e l y  

basic composit ion one would expect t o  have a magnetic expression and 

l i k e l y  s t ronger then t h e  d i k e  o f  i n t e r e s t  i n  the Delaware Basin. This 

i s  indeed t r u e  from personal observat ions o f  p rop r ie ta ry  a i rborne mag- 

n e t i c  data i n  which these d ikes  are  c l e a r l y  indicated.  Of i n t e r e s t ,  

both o f  these d ikes nose o u t  i n  both an e a s t e r l y  and wester ly  d i rec -  

t i o n  so t h a t  from a magnetic p o i n t  o f  view one would assume t h e i r  cen- 

t e r s  e x i s t  somewhere i n  t h e  middle o f  Tatum Basin and a re  not  long d ikes 

t h a t  extend from t h e  El Capitan Stock wel l  t o  the  west as some have pre- 

v i o u s l y  assumed. 
i 

Therefore, t h e  Rai l road Mountain Dike and t h e  Camino de l  Diablo Dike 

s t ruc tu res  a re  q u i t e  comparable t o  t h e  narrow d i ke  s t ruc tu re  i n  the  

Delaware Basin o f  i n t e r e s t  except f o r  s t r i k e  d i rec t i on .  However, when 

one r e a l  i zes  t h a t  east-west i s  a second order major s t r u c t u r a l  d i rec -  

t i o n  o f  New Mexico then t h i s  does not present any severe c o n f l i c t .  O f  

p a r t i c u l a r  i n t e r e s t  i s  the  nosing out  east and west w i t h  the center  

l i k e l y  w i t h i n  the  basin, very comparable t o  the  Delaware Basin Dike which 

the re  appears t o  be a nor theast  and southwesterly l i m i t  c l e a r l y  def ined 

magnet ica l l  y  and geo log ica l l y  from we1 l in tercepts .  This i s  an impor- 

t a n t  point .  

A second r e l a t i o n s h i p  o f  t he  Delaware Basin Dike i s  i t s  obvious p a r a l l e l -  

ism t o  t h e  topographic slump s t r u c t u r e  known as Nash Draw. The d i ke  
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occurs not only parallel  t o  but concomitant with the northwest side 

of Nash Draw. Nash Draw i s  well known to  be due t o  s a l t  dissolution 

of the Salado and i t s  preference t o  the  northeasterly-southwesterly 

direct ion may be associated with the dike in question. This has been 

proposed by several people including Gri swold. 

From a geophysical point of view, the  most important aspects of the 

dike a re  i t s  magnetic properties. A study o f  these physical proper- 

t i e s  has been done by ELLIOT GEOPHYSICAL COMPANY and the resu l t s  were 

presented i n  the  referenced report. For completeness sake here, the 

physical property data i s  summarized in  the  following table:  

TABLE OF AVERAGE MAGNETIC PROPERTIES 

Volume Magnetic Natural Remanent Koenigsberger 
Suscepti bi 1 i t y  Magnetization Ratio for  Decl ination lncl inatic 
10-6 cgs units Magnitude i n  Ganimas F = 52000 Gammas Degrees Degrees 

Outcrop 
2690 51 30 

Underground 
Kerr-McGee 
Hobbs Plant 

2840 1 044 

35.0 Not Determi nab1 e 

For the  underground samples the tota l  in tensi ty  of magnetization has a 

magnitude of 1188. gammas a t  a decl ination of 32.5" E and an inclination 

of 58" (below the horizontal ). 

Perusal of the  above suggest t ha t  there i s  undoubtedly a genetic re la-  
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tionship between the surface outcrop south-southwest of Carlsbad Caverns 

and the dike as intercepted in the Kerr-McGee Hobbs Plant. B u t  there 

are some differences in magnetic properties. This i s  not probably signif- 

icant and, therefore, one would expect the surface exposure to be ref lect-  

i n g  the same major structure as the dike located high within the Salado 

section near the 10s Medaiios s i t e .  A summary of a1 1 the reported dike 

intercepts and surface exposures i s  presented in the attached Table I. 

In this  table the reference number refers to the p l o t  of these intercepts 

on the attached drawing : Airborne Magnetic Interpretation and We1 1 In- 

tercept of Dike a t  a scale of 1 : 250000. By a perusal of th is  drawing, 

one can readily see the long 1 inear relationship of the well intercepts 

of the dike and the magnetically indicated position of the dike from the 

several airborne magnetic surveys of the data that were available t o  

Sandia Laboratories. A t  the northeast extend of the dike trace, the wells 

(reference numbers 1 and 2)  seem to be off the 1 inear axis of the dike 

and there may be cross faulting a t  th is  point, but there i s  insufficient 

data to ascertain exactly what i s  transpiring. Except for these two well 

intercepts, the 1 inear relationship is  excel1 ent and a1 1 magnetic indi- 

cations and well intercepts are within one mile of a straight l ine as 

shown on the attached Airborne Magnetic Interpretation and Well Inter- 

cepts- of Dike drawing . 

The magnetic data available to interpret the dike i s  from two sources: 

1 . Survey purchased by Sandia Laboratories from Aero Service, Division 

of Western Geophysical Company of America. This data was available 
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TABLE I 

REPORTED DIKE INTERCEPTS OR SURFACE EXPOSURES 

REFERENCE WELL OR DRILL INTERCEPT DEPTHS 
NUMBER HOLE NAME LOCATION I N  FEET 

1 Humbl e O i  1 & 'Ref i n i  ng ; S t a t e  "BOU#3 SE 1/4 Sec. 12, T18S-R34E , 8745 

2 Cont inenta l ;  Forest  #1 Sec. 22, T18S-R34E 721 0-8640 I 

3 I n t e r n a t i o n a l  Mineral  s Corp. ; ConcDal e#95 NW 1/4 Sec. 12, T20S-R32E 2239 
I 

1 
4 Noranda ; HB-10 SW 1/4 Sec. 14, T20S-R32E 1700 , 

Texaco ; Moore#l SW 1/4 Sec. 21 , T20S-R32E 2115 

Kerr-McGee; Mine Sec. 31 , T20S-R32E . 1530 

Per ry  R. Bass; B ig  Eddy#44 SE 1/4 Sec. 25, T22S-R28E 121 20-1 3330 

Stan01 ind; U. S. Duncan#l SW 1/4  Sec. 30, T21S-R30E 470-2710(8 I n t e r c e p t s )  

I n t e r n a t i o n a l  Minera l  s Corp. ; E l i  ne Sec. 36, T21 S-R29E 7 90 

ti & W D r i l l i n g ;  Danford#l SE 1/4 Sec. 9, T22S-R29E 221 0 

Pe r ry  R. Bass; B i g  Eddy#43 SE 1/4 Sec. 25 ,T22S-R28E 940-2050 

Outcrop Sec. 31 , T25S-R25E Surface 

Outcrop Sec . 1.1 , T26S-R24E Surface 

Amoco ; Tel edyne Gas#l 

Unknown 

Sec. 13, T23S-R28E 

Sec. 25, T22S-R28E 1880-1 900 
(y Ray Response) 
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i n  the Aero Service Library, reference number 43-6 as originally 

flown by Fairchild Aerial Surveys for  a private petroleum company 

November, December 1963 and in January, February, March 1964. This 

survey was flown with a f l igh t  l ine  spacing of one mile with east- 

west l ines  a t  a f l igh t  al t i tude of 5000 fee t  above sea level or on 

average 1500 to 2000 fee t  above mean terrain. The data i s  total 

magnetic intensity obtained w i t h  a fluxgate type of magnetometer 

w i t h  a resolution of approximately f 1 gamma. The survey i s  of 

excel1 ent qua1 i t y  and Sandia Laboratories received excel1 ent maps 

and copies of a1 1 magnetic profiles. Maps were a t  a scale of 1 :96000 

and the ~iiagnetic profiles were a t  a vertical scale of approximately 

1 inch = 30 gamnas and a horizontal scale of approximately 1 inch = 

3500 fee t ,  subject t o  variation due t o  change i n  a i r  speed of the 

a i rc ra f t .  A n  aeromagnetic interpretation of the Delaware Basin by 

Dr. Nelson C. Steenl and of Gravity Meter Exploration Company was in- 

cluded as part of the package purchased by Sandia Laboratories. This 

report i s  basical ly  concerned with basement topography as  a specula- 

t ive  interpretation of the Fairchild Survey for petroleum purposes. 

U .S. Geological Survey Investigations Map GP-861 pub1 ished in 1973 

of the area in question. The data i s  total magnetic intensity ob- 

tained w i t h  a fluxgate type of magnetometer with a resolution of the 

order of 'f 2 gammas. This survey was flown by the USGS a t  500 feet  

above mean terrain i n  1960. The published map i s  a t  a scale of 

1 :250000. The 1 ine spacing in the central part of the area of i n -  

t e res t  t o  us i s  in a one mile 1 ine spacing with east-west 1 ines. 

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA 



North of the central zone and south of the central zone the l ine 

spacing increased t o  tlm miles. Respective zones are shown on the 

attached Airborne Magnetic Interpretation and We1 1 Intercepts of Dike 

drawing. In addition to the published map, some of the f l ight  l ine  

records were obtainable from the U .  S. Geological Survey, Regional 

Geophysics Branch, but the se t  was not complete. For the most part ,  a l l  

of the profiles were available across the LGS Medaiios s i t e  and immed- 

i a t e  surrounding area. 

Both of the available airborne magnetic surveys are of comparable qua1 i ty  . 

and areal extent. Both were flown with east-west 1 ines, and i n  the cen- 

t ral  area of interest  surrounding the Los Medafios s i t e  the l ine  spacing 

was identical a t  one mile. The two sets  of data complenient each other 

and no major discrepancies between the data sets  were noted. The princi- 

pal difference of interest i n  the study of the trachyte dike i s  that the 

USGS Survey was flown a t  a 500 feet  mean terrain clearance versus 1500 to 

2000 feet for  the Fairch-ild Survey. Consequently, the USGS data offers a 

much better means to  recognize and map the known narrow dike high within 

the Salado formation. A representative airborne magnetic profile i s  shown 

on the attached drawing for  USGS Survey Line 35. On this profile i s  shown 

a shallow near surface dike response as a small protuberance on the broader 

basement source response which i s  indicated a l l  along the dike trace. On 

the other hand, for the Fairchild Survey flown a t  a higher elevation the 

narrow near surface dike response for the most part i s  not distinguishable 

i n  the noise of the magnetic records. 
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Both surveys a re  o l d  da ta  f lown i n  the  19601s, and today modern tech- 

niques o f  magnetic exp lo ra t i on  u t i  1 i z i n g  new types of magnetometers can 

much b e t t e r  map narrow features such as t h i s  t rachy te  d ike .  Therefore, 

i t  has been s t r o n g l y  recommended t o  resurvey the Los Meda5os s i t e  area 

and immediate surroundings and p a r t i c u l a r l y  along t h e  d i k e  t r a c e  as de- 

l i n e a t e d  i n  t h i s  o l d  data. Sucn a resurvey w i t h  modern t o o l s  can more 

than l i k e l y  map no t  o n l y  t h i s  major d i k e  bu t  any en echelon d i kes  t h a t  

may form p a r t  o f  a d i k e  swarm system. 

The c o ~ ~ p o s i t e  p i c t u r e  as presented f o r  USGS Survey L ine  35 as shown on 

t h e  at tached p r o f i l e  c l e a r l y  i nd i ca tes  the  narrow d i k e  forming an upper 

d i s t a l  end o f  a much wider f e a t u r e  t h a t  i s  deeper near t h e  precambrian 

basement a t  12,000 t o  13,000 f e e t .  For i l l u s t r a t e d  purposes, L ine 35 

was i n t e r p r e t e d  f o r  t h e  broad basement source response fo l l ow ing  standard 

means of q u a n t i t a t i v e  geophysical i n t e r p r e t a t i o n  o f  magnetic d i k e  (two 

dimensional)  features.  The s o l u t i o n  from an i n t e r p r e t a t i o n  o f  t he  broad 

basement source i s  shown on t h e  f i g u r e  on page 15. 

I n  t h e  upper p a r t  o f  t h e  f i g u r e  i s  shown the  d i r e c t  mathematical s o l u t i o n  

f o r  t h e  geo~i ietry o f  a poss ib le  d i k e  source body r i s i n g  above basement and 

i t s  probabl e average i n t e n s i t y  o f  magnetizat ion. The s o l u t i o n  i n t e n s i t y  

of magnet izat ion i s  o n l y  15 gammas o r  1 i t t l e  more than 1 percent o f  the  

i n t e n s i t y  o f  magnet izat ion as measured f o r  t h e  samples obtained from t h e  

Hobbs p i a n t  of Kerr-McGee Corporat ion (1188 gammas). The depth t o  t h e  

source i s  t h e  order  o f  10,000 f e e t  suggesting t h a t  d i k e  mater ia l  extends 
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upward froni t h e  known basement l e v e l  a t  t h i s  l o c a t i o n  which i s  t h e  order  

12,000 t o  13,000 f e e t .  Dike response suggests an in tegra ted  w id th  o f  

d i k e  ma te r i a l  o f  t h e  order  o f  20,000 f e e t .  

More then 1  i k e l y ,  because o f  t h e  low suggested i n t e n s i t y  o f  magnet izat ion 

and t h e  corespondingly g rea t  w id th  o f  i nd i ca ted  magnetic ma te r i a l  then a  

more probable geologic  s o l u t i o n  i s  d iagrammat ica l ly  i l l u s t r a t e d  a t  t h e  

bottom o f  t h e  f i g u r e .  Here i t  i s  suggested t h a t  there  i s  a  m u l t i p l i c i t y  

o f  en echelon d i kes  forming a  swarm which r i s e  genera l l y  v e r t i c a l l y  from 

the  basement and p inch  o u t  i n  an upward d i r e c t i o n .  Small s i l l - l i k e  pro-  

tubrances probably  extend outward from t h e  main v e r t i c a l  source as d i a -  

grammat ica l ly  shown. One o f  t h e  d i kes  may extend upward i n t o  t he  Salado 

fo rmat ion  which i s  t h e  one t h a t  has been uncovered i n  t h e  potash mines. 

A l l  o f  t h e  d i kes  may be f a i r l y  narrow i n  ex ten t  except f o r  a  main feeder 

f o r  t h e  one t h a t  extends up i n t o  t he  Salado format ion.  Magnet ica l l y  a t  

t h e  l e v e l  o f  t h e  a i rbo rne  magnetic surveys and w i t h i n  t h e  1  i m i t s  o f  r es -  

o l u t i o n  of t h e  magnetic data o f  t he  order  o f  f 1 gamma them such a  d i k e  

swarm would have an i n teg ra ted  e f f e c t  g i v i n g  r i s e  t o  an apparent s i n g l e  

broad anomaly. 

This  i l l u s t r a t e s  t h e  importance o f  a  r e f l i g h t  o f  t h e  d i k e  t r a c e  by modern 

techniques of a i rbo rne  magnetics w i t h  a  much higher r e s o l u t i o n  g rea ter  

then f 0.05 gammas o r  20 t imes t h e  r e s o l u t i o n  o f  t he  magnet ic  instruments 

of t h e  1960's. Thereby t h e r e  would be a  chance t o  d i f f e r e n t i a t e  separate 

magnetic f ea tu res  which would con f i rm  t h a t  a  d i k e  swarm does e x i s t  and 
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what t h e  w i d t h  o f  such a  swarm might  be which may w e l l  come ve ry  c lose  

t o  t h e  Los MedaEos s i t e .  Also, p a r a l l e l  t o  t h i s  d i k e  niay be other  singu- 

l a r l y  and narrow d i kes  t h a t  cou ld  e x i s t  c l ose r  t o  o r  beneath t h e  Los 

Medanos s i t e  t h a t  might  be hazards t o  t he  s e l e c t i o n  o f  t h i s  s i t e  as a  

nucl  ear waste repos i t o ry .  

I n - c o n c l u s i o n ,  t h e  t r a c h y t e  d i k e  t h a t  has been uncovered both g e o l o g i c a l l y  

and magne t i ca l l y  may be a  hazard t o  t h e  Cos Medafios s i t e .  Therefore, i t  

must be s tud ied  adequately, thoroughly,  and c a r e f u l l y  i n  order  t o  ascer- 

t a i n  i t s  ex ten t  and importance t o  s e l e c t i o n  o f  t h e  Los MedaFios s i t e  o r  

a1 t e r n a t e  s i t e s  t h a t  may be proposed i n  t he  nor thern  p a r t  o f  t h e  Delaware 

Basin. For tunate ly ,  t h i s  d i k e  appears t o  have r e l a t i v e l y  s t rong magnetic 

p r o p e r t i e s  and modern t o o l  s  o f  h igh  r e s o l u t i o n  a i rborne  magnetic survey- 

i v g  o f f e r  a  convenient and r e l a t i v e l y  inexpensive method t o  map the  d ikes  

and t o  d i f f e r e n t i a t e  p a r a l l e l  d i kes  t h a t  a re  i n  c l o s e  p r o x i m i t y  t o  each 

o ther .  The d i k e  t h a t  has been uncovered i s  p a r a l l e l  t o  t h e  one o f  t h e  

major s t r u c t u r a l  d i r e c t i o n s  o f  southeastern New Mexico, and many o ther  

d ikes,  buckles, and s t r u c t u r a l  f ea tu res  t o  t he  n o r t h  and northwest par- 

t i c u l a r i l y  i n  Tatum Basin a r e  we l l  known. 

Some o the r  f a c t o r s  need t o  be considered as being o f  more then passing 

i n t e r e s t .  One i s  t h e  para1 l e l  ism o f  the  d i k e  t o  t h e  general no r theas te r l y  

s t r i k e  o f  Nash Draw and t h e  f a c t  t h a t  the  d i k e  i n  a  southwester ly  d i r e c -  

t i o n  appears t o  te rmina te  a t  t he  present  d i s s o l u t i o n  f r o n t  o f  t h e  Salado 

formation near t he  Pecos River .  This  would suggest t h a t  perhaps the  
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d i k e  m igh t  be a source o f  f r e s h  water extending southwester ly  f rom t h e  

Cap i tan  Reef which t h e  d i k e  c u t s  based on t h e  magnetic i n fo rma t ion  and 

may be i n  general  associated w i t h  d i s s o l u t i o n  o f  t h e  Salado fo rma t ion  

and t h e  topographic slump known as Nash Draw. Th is  apparent c o i n c i d e n t a l  

r e l a t i o n s h i p  meeds f u r t h e r  s tudy and i n v e s t i g a t i o n .  A i rborne magnetics 

can supp ly  some o f  t h e  data c r u c i a l  t o  such a s tudy  and should be ac- 

complished a t  f i r s t  oppor tun i t y .  

It i s  thereby  s t r o n g l y  recommended t h a t  a h i g h  r e s o l u t i o n  a i rbo rne  mag- 

n e t i c  survey w i t h  modern magnetic inst rumentat ion,  be conducted. S I J C ~  a 

survey should concent ra te  on mu7 t i - 1  eve1 perpend ics la r  f l  i g  h t  1 ines  per-  

pend icu la r  t o  t h e  known s t r i k e  o f  the  d i k e  and tharough ly  cover t h e  10s 

Medafios s i t e  and immediate surrounding areas. ATso, i f  a l t e r n a t e  s i t e s  

a r e  under c o n s i d e r a t i o n  i n  t h e  event t h a t  t h e  10s Yedafios s i t e  does not  

have t h e  necessary c r i t e r i a  as a nuclear  r e p o s i t a r y ,  then such a l t e r n a t e  

s i t e  areas should a1 so be f l o w n  w i t h  t h e  same h i g h  r e s o l u t i o n  magnetic 

survey. Such a program has been recommended, and S t  i s  s t r o n g l y  recom- 

mended a t  t h i s  t i m e  t h a t  i t  be implemented as soon as poss ib le .  

The t r a c h y t e  d i ke ,  as i t  i s  p r e s e n t l y  known and p a r t i a l l y  understood, 

should be considered as a major s t r u c t u r a l  f e a t u r e  and should not  be 

d iscounted l i g h t l y .  Based on a l l  i n fo rma t ion  a t  hand, t h e  narrow d i k e  

m a t e r i a l  recognized we l l  w i t h i n  t h e  Salado f o m a z i o n  w i t h i n  a few hun- 

d red f e e t  of surface i s  apparen t l y  associated w i t h  deep basement sources 

suggest ive  o f  a para11 e l  d i k e  swarm w i t h  a deep precambrian source. I f  
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i t  can be resolved from the  pre-ent data a t  hand, then the  concentrated 

basement source of the  dike i s  1 i kely centered near the  present Los 

MedaEos s i t e  and only a few miles from i t .  Therefore, t h i s  feature 

, deserves a major geophysical/geol ogical study and investigation. 
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