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THE URANIUM INDUSTRY I N  w7 MEXICO 

INTRODUCTION 

The uranim industry of New Mexico  and of the United States as 

a whole essentially  originated with the birth of the Atomic A g e  in 

the mid-1940's. The industry has grown rapidly to the present day,  and 

uranim is w c t e d  to become even mre .important as traditional fuels 

become progressively mre scarce. 

New Mexico has  produced mre uranim than any other state. 

Although deposits in m y  parts of the state have  prcduced small 

quantities of the metal (Figure 1); by fa r  the greatest production -- and 
a l l  of vent production -- has cone from a belt of land  extending 

nearly 100 miles northwestward  from the Rio Puerco just west of 

Albquercpe to the  vicinity of Gallup. This -area on the southern =gin 

of the'san Juan basin, known as the Grants Uranim Region, or the Wants 

Mineral Belt, has prcduced in excess of 118,600 tons of uranim oxide. 

HISTORY OF THE URALUI'LTM INDUSTRY 

Uranim minerals have  been hown in the Colorado Plateau province , 

of Arizona, Colorad0,New M e x i c o  and  Utah as early as the l a t e  19th 

century (Chenoweth, 1976) . Mining activity was essentially nonexistent 

prior  to 1910, and the deposits were considered merely mineralogical 

curiosities.  Significant  deposits of uranim-vanadim ores w e r e  discovered 

in 1918 i n  the  eastern Carrizo Mountains west of Shiprock (Figure 1). 

However,  due to  the lack of a market for  either uranim or vanadim, 

no ore was mined a t   tha t  time. Between 1910 and the earIy 1320's, uranimn. 
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Figure 1. Uranium occurrences in N e w  Mexico. Source: Chenoweth,.1976. 
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deposits in  the Colorado Plateau and elsewhere prcduced a small quantity 

of ore from  which  radium was extracted. The Yhite Signal district of  

G r a n t  County (Figure 1) produced a &ll quantity of uranium ore  for 

phanmceutical and cometic purposes during this time perid. During 

the war  years of the 1930’sand 1940’s, the demand for vanadium as  an 

alloying agent brought a brief  flurry of activiiq. to the Colorado 

Plateau uranim deposits. Approximately 1500 tons  of vanadim-bearing 

ore were prcduced i n  the  eastern Carrizo Nountains between 1942 and 1944. 

Although this material was  mined principally  for vanadim, uranium was 

later  recovered from the mill tailings. 

The need for uranium for use i n  weapons in the mid 1940’s led the 

Atomic Energy Comnission (AEC) to establish a u rdm ore-buying program 

in 1948. This program - which se t  base prices  for ores, quaranteed a 

rrarket, and provided other  incentives - was the f i r s t  major impetus for 

an industry based on the  exploitation of uranium deposits. Within the 

next few years, mstof the mjor  uranim-prOaucing areas of the United 

States had been delineated. These included the Grants (New Wco) 

. Mineral .Bel t ,  the Uravan (Colorado)  Mineral Belt, and the  deposits  of 

the wyorrcins basins. 

In New Mexico, the widely publicized discovery of deposits in the 

Todilto Limestone near Haystack But te  i n  Valencia County in  1950 

further  stimulated  exploration. In  1951, a deposit was discovered i n  

Morrison  Formation sandstones +the Poison Canyon area. Additional work 

i n  this region  delineated  the Poison Canyon trend  deposits. Also in  1951, 

investigation of an airborne  radioactive anomaly in the Laguna area led 

to the discovery of what  would becore the Jackpile mine, the  1argest.open 

. .  
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p i t  uranium mine i n  the United States. 

I n  1955, a  wildcat drilling program  on the' flanks of  Ambrosia 

Lake doxe encountered uranim mineralization in  the region which was 

t o  becorms the rich Axibrosia Lake D i s t r i c t .  Ore bodies i n  t h i s  area 

are essentially w i t h o u t  surface expression. =so ascovereit during the 

in i t i a l  uranium rush of the 1950's were  ore bodies i n  the Church  Rock 

area t o  the west of Grants. 

Discoveries of  uranium resulting from the AM: ore-buying program 

proved to be so large  that by the early 1960 ' s , the AM: was faced w i t h  a 

substantiil stockpile of uranim abve that needed for de€mse purposes. 

In 1962, w i t h  major developmerit of the nuclear electric per industry 

predicted as a decade or mre away, the AM: announced the beginning of 

a "stretchout" program  whereby, delivery of uranium already  contracted 

was to be delayed for periods up t o  several years and certain additional 

amunts of uranium purchased. The AM: ceased its procurement progrm i n  

1971. After the termination of  goveminent purchases, the nuclear power 

industry has provided a l w s t  the only market for uranium. Because 

developmt of m m c i a l  power  reactors has lagged behind earlier 

projections, a surplus of refined uranim developed, leading to  a sl.cnrrp 

in prduction which reached its lowest p i n t  i n  1966. 

The 1973 Arab o i l  embargo  and resulting "energy crisis" have 

stimulated demand for available mineral fuels, reversing the downward 

'trend of doxestic  uranim prcduction. Sicpificantly  higher  prices for 

uranium  have led t o  increased  exploration and developmt  activity on a 

national and international scale. 
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The larger, and historically mre productive, uranium deposits in 

New M&co have  been those which occur in sedimentary rocks and  which 

are essentially  parallel (concordant) to  the bedding. The rmst productive 

deposits of this type have  been  found in  thick  fluvial sandstones. 

The host rocks of these sandstone-type  uranium deposits are typically 

arkosic,  coarse, poorly sorted, and contain locally abundant organic 

detritus, such as twigs and logs. The uranium minekalization i tself  a w s  

to be largely  controlled by the presence of very finely disseminated 

organic mt t e r ,  now thought t o  be a devolatilized h m t e  similar to s m  

constituents of coal. Lesser production has ccnne from  uraniwn deposits 

i n  limestone, and deposits are known to occur in  lignite, coal,.and 

carhnaceous  shale as well. Individual  deposits  tend to Ix? linited to 

certain favorable horizons within the host unit, and clusters of individual 

deposits are elongated along favorable "trends" or  belts. Notwithstanding . 

the stratigraphic and "trend"  control of  primary of i n i t i a l  mineralization, 

ground-water n " e n t  through the sediment  and along faults m y  redistribute 

uranium into "stacks" or  rolls. 

Peneconcordant uranium deposits occur i n  rocks which range from 

Paleozoic to Tertiary  in age. By far  the rmst important units i n  terms of 

qmnitity of ore producedare the Upper Jurassic  Mrrison  Fomtion sandstones, 

and to a lesser  extent  the Upper Jurassic Wilt0 Limestone of the southern 

San Juan basin (Grants Mineral B e l t ) .  (Figure 1) . Individual  deposits range 

i n  s i z e  from a f e w  tons to  tens of millions of tons of ore- 
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Mines i n  the Grants mineral belts ranqe from open p i t  surface 

o p a t i o n s   t o  underqround  mines with shafts up to 3500 feet deep. 

Inclined  shafts and horizontal  adits are used in some of the kller, 

shallow ore bodies. While the earlier, shallow mines w e r e  located 

W e  the qro7md water table the rmjority of the  currently  operatinq 

mines have had substantial water problems a t  some time h their developnmt. 

Conplicatjng the situation is the fact that the mjor  deposits of the 

Grants reqion oca in IWrrison sandstones -- a relatively porous and 

penreable aquifer. Ore hodies are partially dewatered by hiqh-volG 

surface p w s  prior to development. A shaft is sunk to below the ore 

zone,  and haulage dr i f ts  are driven underneath the  ore body. Holes 

drilled upward into  the  ore from these  sublevel'drifts allow mre 

accurate determination of  grade  and tonnaqe,.as'well  as allowinq the ore 

body to dewater further. Driving haulaqeways'in sandstones substantially 

below the ore zone additionally  eliminates qround stability problems 

which  would result i f  the d r i f t  were  located in  the soft, unstable 

mudstones  which typically  irrmdiately  underlie  the  ore. When the  ore zone 

is sufficiently dewatered, raises  are driven vertically  into  the  ore M y  

at  intervals and connected by developwnt drifts. After the ore M y  has 

been se-ted into a number of large  pillars separated by dr i f t s  at 

50-100 foot intmls, retreat mining begins. This process  involves . 

r a v i n g  the  pillars piecemeal, starting i n  remote locations and retreating 

toward the  raise  or  shaft. Broken ore is mved by remtely controlled 

slushers to raise chutes which load into mine cars on the haulaqe level 



below.  During retreat,  the roof is l e f t  largely unsupported, and it 

caves t o  a greater  or lesser extent;  surface subsidence is infrequent: 

Various types of supports are used to control the rate of caving. 

Since it is essentially inpssible to re-enter an area once retreat 

mining has begun, longhole drilling is perfomd from the.ends of 

developmult d r i f t s  to insure that as much ore  as can be economically 

extracted is located and included in  the.developent process. 

“illing of the uranium ores involved crushing and grinding the 

rock preparatory t o  chemical leaching. The extraction process is 

chemically carrq?lex, but involves converting the uranium (average grade: 

0.16 percent) to a soluble form  which can be physically  separated from 

the waste tailings. Uranium is then precipitated from solution, processed 

and. dried t o  form “yellowcake”, a prcduct which contains 80-85% U3O8 

(“akthews, 1963). 

PRESm STATUS OF INDUSTHY 

Uranium exploration activity has continued since  the discovery of 

the major prOaucing regions i n  the f i r s t  half of the 1950’s. Nationally, 

exploratory drilling footage in 1976 was 31% greater than in 1975 (ERDA, 

1977) . Exploration was mst intensive in the Wyoming basins, followed 

by activity in New Mexico, Texas, U t a h  and  Colorado. Significant  recent 

developments in New Pkico include: 

Sinking of the  main  and  auxillary  shafts at Gulf Mineral  Resources’ 
Mt.  Taylor  Mines  continues.  The  Mt.  Taylor  ore  body is 
approximately 3500 feet  below  the  surface.  Gulf’s  Mariano  Lake 
mine  should  be  in  production  by 1978. 

east of Mt.  Taylor  began  in  September, 1976. The 1660 ton/day 
mill  is  operational  as  well. 

Production  from  SOHIO-Reserve  Oil & Minerals‘ J.J. No.1 Mine 
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The U.S. Department of In t e r io r  agreed t o  a lease/exploration 

Anaconda announced plans  to  expandtheir mill capacity t o  6000 tons/day. 
Pioneer  Nuclear announced the  discovery of about 2500 tons of 

Kerr-McGee Nuclear  Corporation announced p lans   to   s ta r t   cons t ruc t ion  

agreement  prevcously  signed by EXXON and t h e  Navajo Tribe. 

uranium on their   Standing Rock porperty. 

on  mines i n   t h e  Rio Puerco area by ear ly  1977, and in   t he  Roc0 
Honda region by l a t e  1977"early 1978. 

begin  production i n  1977. 

north of Crownpoint. 

Ambrosia Lake region. 

Kerr-McGee Corporation's  church Rock No. 1 mine is scheduled t o  

Ph i l l i p s  Petroleum is  planning a mine on t h e i r  Nose Rock property 

United Nuclear-Homestake is  constructing two new mines i n   t h e  

Companies i n  operation 

Durinq 1976, twelve companies operated or were  developinq 32 mjo r  

uraniummines in New Mexico; four mills capable of processinq 15,160 

tons of ore per day were i n  operation. One mill under construction and 

planned  expansion a t  an ex is t i ng  mill to ta l  6,000 tons/day. A t  least 

ten  additional companies  have active dxillinq programs in progress, 

and several other groups -- including  foreign  corporations -- are 

wnducting  preliminary  exploration activities. 

Direct mining exploymmt i n  the Grants region  including subrontracted 

construction  totalled  in excess of 3500 persons. Indirect enployrent, 

those  jobs created by the mining industry,  but  not  directly  related to 

the mining process, are estimated a t  0.7 jobs for  each direct worker. 

Table 1 sumrrarizes the operations of the  industry in 1976. 

\ 
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Table 1. U r a n i u m  operations, 1976 

McKinley Comty 

Annix?€! 
Churchrwk No. 1 
Haystack 

Johnny M 
*Hop 

*Marquez Canyon 
*Mariano Iake 

Northeast Churchrock 
*Poison Canyon 
Sandstone 

"Section 11 
"Section 13 
Section 15 
Section 17 
Section 19 
Section 22 
Section 24 
Section 25 
Sectoin 27 East 
Section 30 
Section 30 West 
Section 32 
Section 33 
Section 35 
Section 36 
Western Section 2 1  

Valencia County 

Jackpile-Paguate 

*Mt. Taylor 
J.J. Ab. 1 

*St. Anthony 
P-10 

Mines __ 

United Nuclear Gorp. 
Kerr-MCGee COrp. 
~odilto Exploration & &velo+nt Co. 
Ranchers Exploration & ~ v e l o ~ t  Co. 
mchers Exploration & Cevelopmt Co. 
Gulf Mineral Resources 
Bokm Resources 
United Nuclear Corp. 
Reserve O i l  & Minerals 
United Nuclear Cow. 
United Nuclear-Homstake 
thited Nuclear-Harestake 
United Nuclear-Hornstake 
Ker r -McGee  Nuclear Corp. 

K e n - M r G e e  Nuclear Corp. 
United Nuclear-Homestake 
United Nuclear Cop. 
Kerr-McGee Nuclear Corp. 
K e r r  McGee  Nuclear Cop. 
United  Nuclear-Homestake 
Ker r -MdGee  Nuclear 
Kerr -McGee Nuclear Corp. 

Western  Nuclear Inc. 

K ~ - M C G e e  Nuclear Cow. 

Kenc-l\lcGee  Nuclear COT. 

Kerr-MCGee Nuclear COQ. 

The Anaconda  Campany 
SOH10 Petroleum 
Gulf Mineral Resources 
The Anaconda  Conpany 
U n i t e d  Nuclear Corp. 



McKinley  County CPY (t/d) 

*United Nuclear Corp.,  Church Rock 3000 
Kerr-McGee Nuclear Corp.,  Ambrosia Lake 7000 

Valencta County 

,Anaconda  Conpny, Bluewater  3000 
* planned expansion 
SOH10 Petroleum Company, near Laguna 

3003 
1660 

United Nuclear-Homestake Partners, Grants 3500 
* G u l f  P4ineral Pesources,  an > f a t e 0  ? 

Groups with  Drilling Programs (4th quarter, 1376). 
. .  

(C-anies other than the above) 

A t l a n t i c  Richfield (ARCO) 
Continental O i l  Co. (CONOCO) 
-on 
Frontier Mining Co. 
Hastake Mining Co. 
Wbil O i l  Corp. 
i3ydro-Nuclear Corp . 
Phillips Petroleum Co. 
Pioneer Nuclear 
Teton Drilling (related to United Nuclear Corp.) 
Union Carbide 

*--under  development, 1-1-77 
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Production and Value 

DarcEstic  production of uranim from  1948  through  1976  has 

exceeded  295,900  tons  of  U308.  New filexico has produced mre than 

118,600  tons  or  about 40% of  the  national  production:,99.8%  of  the 

state's  prcduction  has been from .the Grants Mineral Belt.  New 

Mexico's production  of  yellowcake  has  led  the  nation  each  year  since 

the  early  1950's  except  1973,  when Wyoming's production was about 1% 

greater.  Wit!  discovery  and  developmnt  of the Ambrosia Lake district 

in the  Grant's  region,  New  Mexico's  prcduction of uranim reached a 

high of 7750  tons in 1960.  Since,  production has averaged  closer to 

5500 tons/year.  (Fig. 2). 

Discussion  of  the m k e t  value of uranim is  coqlicated  by 

the  fact  that  until  1968,  essentially  all urznium was purchased  by 

the government  at  prices  established  by  the A X ,  and  by  the  contract 

nature of uranim sales.  Data  on  the  private  sale  of uranim between 

1968 and 1971 are essentially  lacking.  Following the cessation of 

the AEC uranim procurement  program  in  1971,  all  sales  have been to 

private  purclasers. The trend  of  per-pound uranim prices  is  shown in 

Fig. 3. The market  value  of  all  uranium  prcduced  in  New P t e x i c o  in 1976 

is  estimated  at  195  million  dollars,  and  the  average  price was 

approximately  $16 per lb. (USSM,1977a) . 
The price  at  which  uranium  concentrates  will be sold in the 

future  is  likewise a difficult  subject.  Despite  highly  publicized 

"spot sales"  at  prices  in  excess  of $40 perpound, roost  yellowcake 

is  sold  under  long-term  contracts  at  considerably  lower  prices.  Each . 

year " through  1985,  over  50% of domestic uranium will be delivered  at a 

price  less  than $20.00 per pound.  In  fact, even in  1985,  only 10% of 

- "_ " " 

- ~ -  
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Figure 2. Historical'trend of domestic uranium production. Source: Kerr-McGee 
Nuclear Corp., 1975; Chenoweth, 1976; ERDA, 1976; USBM, 1977a. 

Figure 3. Historical trend of domestic urani.um prices. Source: scie Fig.2; also 
Gordon, 1373,  1974,  1975, 1976. 
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the zinticipated yellowcake deliveries will bring a price  greater than 

'$30 per pound ( H a n r a h a n  and others, 1976). ERDA data on the  price 

of  yellowcake contracted through 1985 are shown in Figure 4, giving 

the percentage of uranimn t o  be delivered each year i n  $5 price 

i n c r m t s .  Contract sales w i l l  undoubtedly continue GI the future, 

but  unlike i n  past years,  the newer contracts w i l l  probably contain 

price  adjushents  for general inflation. Contracts  invulving seller 

and purchaser as  partners i n  the mining venture may also become mre 

m n  . 
The relationship of sale  price and  mining cost is comnly 

misunderstood; misunderstanding of this relationship i n  t imes of 

rapid  price  increases can erroneously lead to  the conclusion that 

prcducers are mking unreasonable profits. Because the uranium in 

the  host rock is irregularly  distributed,  the quantity of  uranium 

recovered per ton of material  varies. Since the  cost of minir.9 (per 

ton) is largely independent of the  graie of m t e r i a l  mined., higher 

prices received for yellowcake mean that the operation can process 

material containing fewer  pounds  of uranium per ton and still meet 

q s e s .  The effect of nhing  the lower grade mter ia l ,  which  would 

otherwise be uneconomical  and therefore l e f t   a s  waste, is t o  increase 

both the mine l i f e  and the  total amount of uranim recovered and sold. 

Reserves and Resources 

The uranium reserves of New Mexico as now Imown consist almost 

exclusively of sandstone ores in the nearly flat-lying sediments of the 

Wrrison Formation. Known ore reserves for the state of New Mexico are 

s m m r i z e d  in Table 2 (source: EXDA, 1976). 
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1976 77 78 79 80 81 82 83 84 1985 
Year 

Figure 4. Range of reported uramium pr ices  as of July 1, 1976. Source: Hanrahan 
and others ,  1976. 



Table 2. Uranim Reserves of New Mexico 

Cost 
Category. Tons, ore 3% Tons U& - Total deposits 

% US. No. of 

$10 57,100,000 0.26 151,000 56 73. 

$15 115,900,000 0.18 206,200 48 106 

$30 302,000,000 0.10 302,700 47 173 

. .  
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The use  of "cost  categories" in re-prting  reserve information 

requires some explanation t o  avoid serious  misinterpretation.  Estinnted 

operating  costs and capital  costs  not yet incmed are used in calculating 

reserves. Profit and mnies spent prior  to the tixe of reserve estimation 

are not included (ex&enditures such as land acquisition,  exploration, 

mine and mill development for -le) . - Cos t  catesories  therefore 

cannot and do not  represent price at  which the estimated. reserves 

would be sold. Each category includes a l l  lower cost  categories. 

Deposits not yet discovered, but inferred. to exist on the basis 

of geologic infomtion are referred to as potential resources. 

-Resources are further  classified i n  decreasing  order of confidence 

into: (1) probable - postulated  deposits i n  meqlored extensions of 

known deposits; (2) possible " - postulated  deposits in known uranium 

areas; and (3) speculative - postulated deposits i n  other areas 

geologically  favorable to uranium. Relevant ERDA data on uranium 

resources axe given in Table 3 (tons u308) . 
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Table 3. Domstic Uranium Resources 

1 7  

New Mexico 

Cost Category 

$10 

$15 

$30 

$10 

$15 

$30 

Reserves 

151,OO 

206,200 

-302,700 

270,000 

430,000 

640,000 

w o w l e  Possible Speculative 

160,000 240,000 ' 44,000 

210,000 . 325,000 55,000 

293,000 448,OO 76,000 

u. s. Total 

440,000 420,000 . ' 145,000 

655,000 675,000 290,000 

1,060,000 1,270,000 590,000 
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Future production 

Projections of future uranj.Lm prcduckion in New  M&co are, by 

definition, somewhat speculative, and my be altwed  drastically by 

changing conditions. . However,  some predictions are pssible, based on 

past experience and present  trends. 

Since the early days of the uranium industry i n  the state, New 

Mexico has generally prcduced about 40 t o  45 percent  of the nation's 

total uranim. Asstnning that  this trend is t o  continue, and using 

ERUA cwnilative uranium requirements based on projections of moderate 

growth of d m d ,  it is pssible calculate a trend  for uranium 

prcduction in New Mexico. Figure 5 shows the  cwnilative  domstic 

requirerents from 1915 to 2000 A.D. The figure also shows 40 and  45 

percent of this total ,  or that proportion his tor ical ly   prcdud by the 

state. Also shorn are the  reserves plus resources estirrates for cost 

categories of $10, $15, and $30 per pound. U308 (fromTable 3 ) .  

. .  

According to  these estirmtes, by the year 2000, New Mexico will 

need to  produce  between 574,000 and 646,000 tons  of'yellowcake 

(cumulative). Present reserves in  cost  categories up to and including 

$30 per pound are inadequate to  meet  even half of this projected demand. 

Only delineation of reserves from resources presently  classed as ''probzble'' 

at $30 per Ib. w i l l  allow New Mexico to  continue the  role the. state 

currentlyplay&  the uranium industry. For  lower cost categories, 

reserves must be delineated from resources now classed as "possible" and 

"speculative" 

Intensive  exploration efforts by industry are needed to  convert 

potential resources into known reserves. 'The question then arises  as to 
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Figure 5. Cumulative  domestic uranium requirements, 1975--2000, r e l a t i v e  to  
New Mexico reserves  plus  resources;  see  text  for  explanation. Demand 
estimate from Hanrahan and others ,  1976 (mid - case,  limited uranium re- 
cycle, no plutonium  recycle, 0.30% enrichment t a i l s ) .  
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whether  or  not such exploration  efforts are being mde in the state. 

Land  holdings  and  drilling  footage  are two indicators  of  the  intensity 

of  exploration.  Figure 6 swnrarizes  the  relative  standing  of  New Mexico 

in  terms  of  surface  drilling - the  basic m e  of  exploration. From1970 to 

1975,  drilling  in  New  Mexico  has  remained  essentially  constant in terms 

of  percent  of  national  effort. However, drilling  in  Wyoming  basins 

increased  dramtically  from  1971 to 1973  and  remains  'at a high  level. 

If  surface  drilling  is  taken as indicative  of  near-tenn  future  exploration, 

New  Mexico's  position  appears  roughly  unchanged  during  the 6 years front 

1970  to  1975.  The  abrupt  increase in fmtage in 1976  reflects, in part, 

the  increase in hole  depth  as  exploration  efforts mve farther  north 

into  the  San Juan Basin.  Unfortunately,  statistics on the nunher of  holes 

drilled  in  New  Mexico  &e  unavailable  at this time. 

Land  holdings,  swnrarized in Figure  7, m y  be mre indicative in 

terms  of  long  term  trends.  Because of the  very  long  lead  times  necessary 

to d.eve1op  mineral  deposits  (ten  or mre yea.rs  from  land  acquisition to 

first  production),  land  holdings m y  be  indicative bth of  additional 

exploration  work  needed to delineate  deposits,  and of future  prcduction 

from  those  deposits.  The  consistent  downward  trend  of  New  Mexico's 

relative  land psition  suggests,  perhaps,  that  in  the  mid to late 1980's, 

industry's  exploration  efforts m y  be concentrated  elsewhere. The problem 

then arises  that  without  intensive  exploration,  potential  resources in 

this state  will  not  be  converted to reserves quickly enough to met the 

demnds of  increased  prcduction. In the  face  of  increasing prcduction 

from  present  reserves,  decreased  exploration m s  exhaustion  of  those 

reserves  by  1990-1995  (see  Fig.  5). 
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Figure 6. Trend of surface  drilling  footage  since 1970. Source: Kerr-McGee 

100; 

I Olhsrr  

I U t o h  

Figure 7. Trend of land holdings for uranium exploration and devclopmcnt  since 
1970. Source:  Kerr-NcGee  Nuclear Corp., 1975; ERDA, 197G, 1977a. 
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In additioa  to  the  long  term trends (since  1970)  discussed 

earlier,  changes in the  political/tax/economic c l h t e  could 

drastically  alter  the m r e  " n o m l "  course of events. Such changes, 

like  the  severance tax increases  proposed in the  1977 state legislature, 

could  accelerate'  the  trend  toward  exploration  elsaihwe. 
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