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This paper applies a property rights framework to federal mineral lands in the western ﬂswmm
States from the cnuctment of the Mining Law in 1872 until the enactrsent of the Mineral
Leasing Act for lossil fuels in 1920, There are two principad findings. First, the ?ﬁimﬁ Law
appears to bave been an effective means for assigning vights fo mineral stocks ot public lands
{at least through 1920). This conclusien is supperted by evidence from cluim dispudes in m_.a
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Tntroduction

Federal lands in the westerp United States are 2 sig-
nificant and often dominant source of domestic min-
eral potential. So it is pozzling that there is no uni-
form system for wansfering mineral nghts from
public stewardship into private hands. Two important
systems are the Generad Mining Law of 1872 govern-
ing hardrock minerals and the Minerad Leasing Act
of 1920 governing fossil fuels!! There have not
always been separate systems for hardrock minerals
and petroleum. Between 1872 and 1920 rights to these
minerals were both assigned using essentially the
same systern. Why did Congress enact a leasing sys-
e for petroleun, but not for hardrock minerals?
in this paper i address (his question by examininy
o interaction and simultaneous development of legal
institutions and industtial conditions in western min-
ing durng the late-nineteenth and early-twentieth cen-

*Tek + 1-406-587-9391; Fax: + 1-206-586-7555; Fmail: gerard
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IThese Jaws bave eoch been ameadid extensively duough statiory
and case law. And this is by no means an sabistve Jist of pre-
grams for assigning minerad rights to public lands. See the cbart
within Bureau of Land Manapement {1993, pp. 64-65).

turies. Although political maneuvering was prevalent
during this era, the focus in this paper is the econgmic
logic of the minersl land management system that
emerged.? Specificaily, the paper follows an econamic
analysis of institutions and property rights, with an
emphasis on the model of Lueck (1998, 1995) for
assigning rights theough first-possession mies.

First possession is a natura} place 1o begiu ao analy-
sis of public mineral land policy.® These tules “grant
2 legliimatle ownership claim to the party that gams
control before other potential cloimants” (Luoeck,
1993, p. 393}, and therefore provide a sirong incentive
10 gearch Tor new sources of wealth, Several sources
of disgipation, however, can offset the benefits stem-

»Hmm A_BE w; EFc: ﬁwﬁ@ gw,ﬁ. asa w:@ {I985) have EXATR-
c& exarninai

¢ implicatens of G256 pos-
ses . by, Kitch (3977) com-
pares the patent systes -aa activity to the Mining Law.

: 5 oo of homesteading, oit and gas, water rights,
e wildiife law. Lueck (1098, 1995} cat-
suiuee. Coower and Ulen (1997, pp. 112-123) also
introduce the topic.
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ming from this lncentive. For instance, a race to claim
ﬁmwa t & stock often results in the wasteful dupli-
cation of investment. Therefore exclusive rights
should be assigned early in the process, or through a
means that restricts acoess to the stock {eg an
auction), A second sousce of dissipation occurs where
oosts of enforcing mghis (0 & in situ resource stock

e prohibitive, and mw:_m can ondy be secured by cap-
Eﬂnw the resource flow. This is often the case for
migralory tescurces such as perroleum where Ewwa
to the stock arg only secured when the oil Is pumped
to the surface. The potential conseguences of capiure
are dissipation froms rapid expivitation andfor damage
from vveruse of the stock.

The applicalion of the framework to the develop-
ment of mineral rights in the western US elicits two
perhaps surprising conclusions. The first concerns
hardrock mining and the Ewm_:w l.aw, The Mining
Law has been viewed as an engine for Hugation, and

‘some suthors  have argued that a Hmmmﬁ.m System

should have been enacted for hardrock minerals by
1820 (Leshy, 1987, pp. 289-297). Several pieces of
evidence guestion the validity of this assertion. The
emerpence of the mineral prospector as a specialist in
estiblishing propesty. rghts sugpess that dissipat
associated with racidg mwoca have been decr
Moregover, General Land Office’ data show pro-
oounced declines in the rae of claim disputes afier
1800. My first conclusion is that the Mining Law
remained intact through 1920 becausc it was an effec-
tive means of assigning private mrineral rights to pub-
Iic lands.

A second conclusion concerns the economiv Jogic
behind the Mineral Loasing Act. Tt seems E&QEE
o assume that, r.mﬁnmrpv in minaral characteristics
for hardrock and petroleun warrunt two diflerent sys-
tems {eg petroleus: 18 mngratery). These differsaces
do not appear te account for the new Iaw. One of the
main cffects of the leasing system was (o relay the
rules for assiuning exchisive tights for petoleum
exploration, thus r:::z: the a:m:nurcn of explo-
ration investment.® At the same time, however, the
new law respricted trach sizes 1o prevent the monopol-
ization of a single feld. In this Hght, the second con-
clusion is that the first-pussession model helps o
explain the emergence of the Mineral Leasing Act,
but not ir the terms we might expect. Specifi &J the:
lease systern uddressed the racing problem for pet-

ol b adingsmration &umnnv. aEEm nﬁ period under
The Burcus of Land Munagamen (BLM)Y was for-
rued in %46 through a merger of the Land Dffice and the Graz-
ing Servive.

3A more Er.u:wcr,.i

roleum resources, and only o a much lesser extent
addressed the dissipation from nmﬁcﬁm

The analysis huy implications, for minerat policy on
public lands today. Legal systems do not emerge from
2 vacuun, and federal land mabagement chaructar-
istics today are consequepegs——both intended and
unintended—of policies that have developed over the
past century. Exwnining institutionsl and industrial
developments i western mining between 1872 and
1920 will help us to understund the rules and laws of
today. The application of the first-possession model
also 1Hdstrates the types of tadeolfs thar should be
considered in any legislative chauges 10 the present
systam.

The next section outlines the framework for anatys-
ng property rights and first possession, and is fol-
lowed by a description of the institutional setting of
western mining. Next, [ examine industrial and inst-
tutonal development in hardrock mining between
1848 and 1920, including the factors that led 10 & suc-
cessful adaptation 0 the Mining Law. T then compare
and contrast the situation in the hurdrock mindng and
petrolenn industries. The final section concludss,

The economic analysis of property rights
and firsi-possession rodes

In recent years thers has been a growing intarest in the
eeonemic analysis of institutions und property rights.”
Institutions are commonly refersed to as the ‘rules of
the game’ that provide the incentives for and con-
strainis on ceonoinic actors, and the smucture of pro-
perty rights is the central component of the inss-
tutiona} setting. Froperty rights are a claim to the
rental siream of an assel. and these rights can have
several dimensions. First, nser nghts atlow the halder
1o transform the asset physically. Second, agents can
comtract over terms with other individuals and groups
10 derive income from the asset, Third, agents can
transter control of rights to the asset (Barzel, 1939,
pp. 2-4). Exercising control over property rights is
often costly. Agents expend resources establishing
and enforeing rights to assets (fe excluding others
from using or cosfiscating control). The costs of these
activities are transaction costs. Institutions shape both
the scope of property rights and the costs of securing
these nghts. Thus, the nstitutional setting is a _Amv

PUnt the 19205 there was a Hmited usdersianding of peu
reservolss, and lhe courts generajly held that the e of EE.:F
was the means fur wssigning dghts to oil and gas. In 1930 e
Minera! Leasing Act was wninded to addresy sorme of the problems -
5:_ small tract sizes.

$ by ihe awurding of
areas, Remald Coase &a U:um.mvv
al und: EEEF, of Ev: {

13 nm i &5: nmrm ?wmnn: :mmm: _uE‘
seswurk and L.:._- ﬂ_c:o o many maral reasuce
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delerminant 1n the generation {and distrbution) of the
renfal stream from that asset.

Mineral deposits on federal lands- it well into this
construct. Rights to examine a site are necessary o
encourage mineral exploration. Fven if a viable
deposiris identified, the property is only valuable if
rights to extract, process, and seil the ore are in place.
Of course, the properiy value will also be a function
of the costs of securing these pghts. Institutions
change over iime, and as a result the attendant pro-
perty rights, ansaction costs, and asset values wiill
ulso change.®

First-possession rules are crtical during the identi-
fication stage of a development sequence,’ As a start-
ing point, consider a stock where property rights are
completely defined {ie the costs of establishing and
enforcing rights are zero) and the owner optimally
extracts the stock once rights are estublished. The
stock value can be written:

V= ﬁ R(fedr 1
K
where R(f) is the net flow of benefits at dme ¢, and »
is the rate of interest. This represents the “first-best’
solution.

Now consider the case where there is a single
claimant that incurs a one-time cost of establishing
rights, €. The calculation of the stock value follows
directy from marginal analysis, The claimant chooses
to establish rights at time £ when the present value
of the asset flow (marginal benefit) equals the present
value of estabiishing rghts (marginal cost). The value
of the stock i the single-clalmant selution is:

psingle — % R(de™dt — Ce™ (2)
J;

VSingle = V pecause there are positive costs of estab-
lishing rights, and there are forgone benefits in per-
iods b wo ¢F. Thas, a5 the costs of establishing righes
increase, the stock value decreases.

Mext consider 2 nember of claimants that are hom-
ogenous with respect to costs of identifving a swek
and establishing fghts {ie C = CYiJ). In this case 2
race leads to the premature establishing of rights in
time *, where % < 5. Morgover. duplicution of
invesiment reduces the economic value of the stock.
As a result, the stock value is completely dissipated
as the number of claimants increases. This, in effect,

apphication of e property rights framework
ds se2 Gerard (19974, pp. 12-64)
?This discussion draws principally os Lueck (1998, 1595). A stin-
mary table of vwcoies 5 In Lueck {1995, p. 433). I deop _.zw
growth ferm because | am only dealing with nog-rencwvibie
resource stocks,

*For a comprehens]

is a case of open access on the thne dimension
(Lueck, 1993, p. 395):

Where cluimant costs of establishing rights differ,
this dissipation 18 reduced. Consider two claimants,
and j, that have costs G, ¢ with ¢ < G Claimant
i will establish righis 1o the stock in period #) and
earn renss equal to the discounied value of the cost
advantage:

e Tm., — e 3

!

The stock volue increases as claimant heterogeneity
increases. (Notice that in the general case of n claim-
ants, €, and C; represent the two lowest-cost
clainumis). TF claimants have perfect mformation
ahout each other's costs, then the lowest-cost claimant
is the only one o enter the tace, and Vo= = Yoinge 10
Thus, claimant heterogeneity reduces  dissipation
from racing.

To this point I have assumed that there are no costs
of enforeing property rights. Where enforcement costs
are prohibitive, however, rights are secured only
through capture of the asset flow. The stock becomes
either an open-uctess O A COIMMON-Property resource,
and the poteniial sources of dissipation under these
conditions are well known.?! In the case of petroloum,
for example, excessive drilling or rapid pumnping
reduces the natural pressure and increases extraction
costs. The solution to the capture probiem s generally
w define rudes that limit access w the steck, For
istenee, auctons axe an alietnative to frst-possession
rules. ¥ a state can establish and enforce rights at a
low cost, the mransfer of a stock to privaie hands
becomes a choice belween admimstrative  and
enforcement costs of suctions and dissipation from
races under a first-pussession rule. Where resources
have yet to be identified, however, anction costs are
generally prohibilive (Lueck, 1995, p. 403).72

0 the other hasel, #
through invesunent, dissipatio Lae:
investraent i unbikely o overcome heterogeneity in many cases
breauss of an exogendus distribution of wmient and luck. Tn cither
possession stould be defined early t0 lmit invesmuent:
uned 16 comp: st disadvantages.
NThe semingl picce i8 Gordas
ey see Libecap (1989). The di
on profienty congerns I
53 1 1s inpossible to exclude

casy
inventic:
Treiouk,

. and js likely to be the case for the nitiad stages of 2
ineral explocation progeam,
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The implicatiens from the model of first possession
are important because the institwtional structure sets
the rules for when, how, and at what cost rights are
estublished and enforced. To summarize:

(1} Fust-best solulions are not possible where costs
of estublishing and/or enforcing rights are posi-
tve.

{2} An increase in costs of establishing or enforcing
rights reduces the value of stock.

(3) A rece to bstablish nights resuls in excessive
investment and results in dissipation.

(4) Hetesogeneity of claimunts reduces dissipation
from racing.

{5} Where costs of enfoscing rights to a stock are pro-
hibitive, capure is the result.

In the folfowing sections we will see the impor-
tance of these implications i shaping the develop-
ment of mineral rights in the western United States,

Institutional selting

At the onset of the Culifornia gold rush in 1848,
miners cotfronted open access conditions: gold rights
were unassigned and there wete no rues for assigiing
them. In response, mining associations formed and
implemented extralegal systems for enforcing rights
{even though miners were trespassers with no legal
rights). The effect was to reduce open access dissi-
pation and discoursge episodes of violence. These
associations did not prove 1o be effeciive on Nevada's
Comstock Lode foliowing its discovery in 1839,
Unlike the California placer gold (disssroinated ore),
Nevada silver was found in lodes (veins of ore in
place} that often ran beneath the surface of a number
of adjucent claims, and defining mineral rights based
on surface chuims way problemutic. As a result, a for-
mal legal streclure emerged (e legishion apd the
development of case law), and these rules provided
the foundation for the Lode Act in 1866. The Placer
Act, which was based on mining camp codes from
California and elsewhere, followed in 1870, These
statates were ainended and codified as the General
Mining Law in 18723

The Mining Law defined the rules for the inital
allocation of rghts 1w mineru] deposiis on federal
lands, the enforcement of these rights, and the pro-
cedures for obtaining tide 0 the Jand. Miners had free
access to explore for minerals and establish claim
rights on federal land (in other words, sdiministraiive
consent was ot required). Miners estabiished rights
by staking a claim and recording it with the county.
These procedures were known as locating a claim,

“Swensan (3968y Leshy (19873 Lacy (1980} and a number of
othere have duscribed the events leading to the men: of the
Mining Law. For echsomiv andyses of the develepment of wester
mineral rights, se¢ Umbeck {1981} Libecap (1989); Cerard
(1957a).
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and hence the system became known as the Jocation
system. The maxinum size for any single claim was
approximately 20 acres, but claimants could tocate or
consolidate blocks of ciaims. The completion of
USSL00 of Iabor and improvemients per claim was
necessary 0 mainiain clam rights from one year to
the next, and these rights could be maintained indefi-
aitely. ™ Miners conld ulso acquire a mineral padent,
and the patent copveyed obright (fee simple) title o
the fand (rom federal sewardship to the miner.
Notably, & patent was not necessary to mine the land.

These reles emerged in areas with lmited federat
presence, and predictably the government role was
limited. The principal land mansgement agency—the
Land Office—had neilber the incentive por the direc-
tive to do more than process patent applications.™ The
agency did, however, adjudicate dispuies between
interests competing for rights to federal lands under
the variotss land laws (eg disputes involving miners
and homesteadars), and departmestd decisions could
be appealed to the Seoretary of the Interior. These
decisions established 2 body of adminiswative law
that could be appeuled in the federal courts,

First possession: the rule of discovery

The discovery of a valuuble mineral deposit was the
first-possession rale for establishing claim rights. In
other words, an agens had to make a dscovery before
locating a claim.'® This was fmportant becanse claim
rights were valid both with respect 1o rival interesis
and to the federal government: ‘a mining claim per-
fected under the law is property in the highest sense
of that term.”’” Despite its importance, the meaning
of discovery was not clear. During the early roshes,
the time lag between finding evidence of mineraliz-

PThis way known 3¢ sssessinent work, Fuilure w0 comglete the
cork did not result in the antomade forfeire of dghts. The daim-
Torfeited rights if a dval claimed the land i a yoar where
et work Bad not besn done.
of reusons help o explain why mineral lands were not
a Land Office priotity, The main source of Land Office revenue
came from surveying, validutiag, and processing land claims, and
i ¢ comprised 2 tivial porton of iess receipts, o 1894,
Fa d g issions of Laud Of oft
uileud US$498 481, Comepissions from arigingl and final Sor
niries accounted for US$308 647 of 1his towl. while fees from

Invalidatng the
aG weveune o tie 1,
Thes, the payoffl of g

Finally. even if sdaiuistraioss wanted to pursde a more ativist
sude, such aulfionity was ot provided for in the sext of the Miring
Law. It was not until 1920 that 1 was ut adininistrasess had
ted States 232 US 450,
OF evurse, it way not pessible t6 enforce the di

18,

Office oflic
v Of & distuvery, o - at PRI PLON WAy
that cldm rights were valid. Therefore, the barden of proof was
with the chullenger to demossieate thit a discovery had not besn
Tnade.

YBell v. Meagher 104 US 279, 2R3 {18811,
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ation and beginning development was limited, and the
ambiguity of the meaning of discovery had-little
effect. Presumably a claimant that was profitably
removing ore had discovered a valuable mineral
deposit. The discovery rule became an issue as explo-
ration “began requiring more detailed examinations
and longer tme horizons.

Because exploration activity signalled 2 promising

area, the absence of a clear first-possession rule had
the potentizl to encourage excessive investment. The
fundamental question that emerged was: What consti-
tuted -discovery? Was it finding an outcropping rhat
warranted further examination, or was it proving that
the site contained a deposit worth exploiting? And if
it was the lafter, did the law provide any security dar-
ing the site evaluation? I interests had 1o demonstrate
that a deposit way commerciatly viable prior 10 estab-
lisking any tights, then the mie would encourage a
race.
The House and Sepate addressed the discovery
issue in the early 1890s, and both the Interior Sec-
retary and the Land Office Commissioner supported
such legistation. However, the maiter was resolved by
an administrative decision. in 1894 the Secretary of
Interior held that:

where ninerals have been found, and the evidence is
of such a charaeter that & person of ordinary prudence
would be justified in the further expenditure of his
iabor and means, with a reasonable prospect of sue-
cess in developing a valuable mine, the reguirements
of the statute have been met.®

This prudens person test remained the rule of dis-
covery for almost 75 years."” The decision clarified
the ruies for establishing rights, increasing the
respurce stock value.

Admigistrative attemnpts to verify the validity of
discoveries were rare even during the patent process:
‘the Federal law inferentially requires it, but in prac-
tice no proof of the fact is demanded unless non-dis-
covery is alleged by a third party’ (Van Wagenen,
1918, p. 3000, This was because in the era of large-
scale federal land disposal the Mining Law was a
costly way to cbtein federal land. Consider that under
the Timber and Stone Act individuals could purchase
160 acres of umberland for USS2.50 per acre, and
the Preemption and Homestead Acts allowed for the
acquisition of {60 acres at US$1.25 per acre (subject
to residence requirements). To acquire the same
amount of land through the Mining Law would have
required locating at least eight claims, expending
US$300 per claim on development, incwrring several

Casre v. Womble 19 LIy 455 (1894},

“As retention of fedeead land became a prosity, this test came
under fite a3 too lenient 4 criterion for gramting title Eventually
the Supreme Court sgreed and mondated that a markeable deposit
was reduired 10 establish discovery (U5 v Colemar 290 U$ 602
603 {1908}

hundred dollars in administrative and legal costs,™
and paying the premium price of US$2.50-5 an acre.

Why did miners use the Mining Law instead of a
cheaper altersative? This certainly happened before
1850, as fedem] officialy sold three-quarters of the
mineral lands in the Midwest at misimum prices as
farmland (Swenson, 1968, p. 705} The Mining Law
mitigated this possibility because fights established by
discovery superceded those of the other federal fand
laws. Hence, discovery gave claimants the ‘night o
mine’. An agent that attempted to secure minceal
rights through an akemnate federal land law left him-
self vulperable to being over-staked and losing rights
to a minera} claimant. Thns, miners had the incentive
o use the more costly alternative—the Mining Law **

Hardrock mining and the Mining Law

Although the staie of American metal mining tech-
noiogy at the onset of the California gold rush was
quite rudimentary, by 1920 capuzl-intensive and tech-
nolegically sophisticated firms dominited western
mineral production.” There were & number of conse-
guences of these developments. These included pro-
ducer consolidation, the demise of small producers,
and specialization in exploration by the small pros-
pector.

Industrial trends can be seen in the description of
a typical development sequence, In the first stage a
prospector identified a promising site by looking for
an oufcropping ore bedy. Once 2 promising site was
found, muners moeved to the area and formed a camp.
‘While individual and smali-scale ventures often
profitably extracted very high-grade ore from a new
site, handling lower-grade material generally required
high fixed costs and technical expertise—scarce assets
for small interests. Profitability of lower-valee min-
erals depended on a high volume of owtput, and use-
aily had sigaificant requirements. In stine cases pros-
pectors used proceeds from an inftial excavation to
finunce the development of the site, which was often
the only financing option due to legal restrictions on

*°An estimate from 1897 of ative fees was US$140. This
covered payments 10 the Deputy Mineral Surveyor (USS75); Sur-
veyor General office work (US535); spplicadon [ling fes {USSI0);
and publication and notice of appheaton (US320). See Clark e al.
{1897, p. 513} In addition, Van Wagenen (1918, pp. 315-316)
comends that the costs of patenday are ‘larger than they should
be... maindy due 1o the fact that the procedure that has been ‘pre-
serbed 15 5o unnecessarily complicated and antiguated that the ser-
vices of @ lawyer are gonerally requited”

HThe ‘right 10 mine’ continues © apitaie Mining Law critics. A
recent masifestatiofs wis Seen in the federal buyom of claims in
the vielnity of Yellowstone Park, If discovery had not provided
enforceable rights, the federal government may have simply rermin-
sled the claimant’s rights.

of mid-ninetecnth century  technology
1 ‘untii nearly the wrn of the twenueth ceutery, Amer
prospecting reflected no preat udvancement beyond that of prehis-
toric ages” (Young, 1978, p. 300, and “deseriptions of mining oper-
ations in this country prior 10 sbout 1830 uniformly report a very
primitive type of endesvos” (Barper and Schur, 1944, p. 98
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raising capital: Many stock exchanges, for ingtance,
prohivited mining stock offerings. The PIOSPECIOr S
alternative was (o sell claim rights so a vendor or pro-
moter, and these agents would either raise funds to
examing the viability of the site and develop the pro-
ject, or solicit the property t© a pruducing interest
(Navin, 1978, p- 27).

The earty Culifornia and Nevada rushes are illusta-
tve, In Californiz the small-scale piacer miner
became obsolete with the depletion of high-grade gold
depasits by the: mid-1850s. He was replaced by capi-
tal-intensive hydraulic mining operations (Swenson,
1968, p. 710). Precious metal production in Nevada
also Initially consisted of small-scale operations,
though farger operations eventually assumed control,
The innovation and application of new techaoologies
on Nevade's fabulous Comstock Lode gave it the
moziker of the ‘mining school to the world’. For
instance, the introduction of square set timbering,
which helped demonstrate the viability of deep metal
mining, was first successfully applied in the US on
the Comstock. Such technologies usually required
significant capital. As a result, silver mining gener-
aily, and the Comstock specifically, ‘ended the poor
man’s day in mining, and ushered in the era of the
W_Wm:&ﬁ and englneer’ (Rarger and Schusr, 1944, p.

1}

Even operations on the Comstock were small com-
pared with what was to come for western ining.
Constder coppet mining.® By the turn of the century,
copper dominated mining in many western states, and
copper production was charactenzed by large capial
outlays, technojogical innovations, and the integration
of extraction, production, and refining procesees. A
more integrated production process altowed for the
exploitation of lower ore grades {eg the wansform-
ation 1o non-selective mining methods). The expan-
sion of copper owput helped to cement the shift in
extraction  and  production  from  small-scale
enterprises to well-financed syndicates.

A consequence of these changes was that larger
wact sizes were needed o exploit a deposit. ﬁwo:cm_m
maximum surface area of a single mining claim
encompassed only 20 acres, claimants could stake
blocks of up to 760 acres. The depletion of high-grade
surface deposits led 10 the need for greater iwact sizas
in order to take advantage of economies of scale, A
series of court decisions facilitated this need. Initally
the courts liberalized the acreage requirement by
allowing a single firm to acquire unfimited claims
from other clumants. Later, the courts decided that
there were no limits on the number of claims that ap
individual can stake and hold 2

Felerfindah] (1959, pp. 207-14224) Eives o concive deseripion of
the state of tschnoiogy before Word Wer 1. and Navin {1478 dis-
cusses the smpozance of capital availability in the copper indusiry.
The first case was §¢ Louis Smefs 2 and Refining Co. v. Kemp,
104 US 636 648 (15812 The lattsr cases include Dnired Stares w
Brockshire Oif Co., 247 F. 385 (D. Cal, 1917). Leshy (1987, Ch.
97 provides detaits of the wuliple claims tssue.
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As small operations became less feasible, prospec-
tors confined their role o the first stage of & develop-
ment sequence—-identifying promising sites and
establishing claim rights. The Office of Technology
Assessment (1979, p. 49) atmibutes over 90% of dis-
coveries of major US metal mines prior fo 1940 to
conventional prospecting techniques. While large
firms could have found the sites using these tech-
niques, that was not the case for the copper indusiry:

nearly all of toduy™s leading American COPPET COmpa-
nies got their start by puchasing (not discovering)
their orebodies... Until after Werld War I the major
American copper companies did practically no explo-
ration for new ore deposits. Bven Newmont, which
hus historically regarded exploration as one of its pri-
mary functions, has bough! most of i deposits
{Navin, 1978, p. 18).

We have seen that the first-possession rule of dis-
covery granted early and secure rights o hardrock
minerals. It seems likely that prospector specialization
developed because of differcatial costs of discovering
and establishing rights, Lueck (1995, p. 417) explains
the phenomenon:

Successful claimants sre those with the lowest costs
of determining the presence and valustion of unex-
ploited mineraf deposits; the source of the cost advan-
tage may be unigue malent, Inck, or both.”

chﬁ rights were established where claimant het-
eropgeneily was greatest, which limited the dissipation
associnted with the race to claim a resource stock.

Cests of enforcing rights to the stock—extralatera
rights

A second lssue was enforcement costs, Because hard-
rock minerals are not migratory, it would seem that
costs of enforcing rights to a stock would be low.
Of course, those familiar with western mining history
know this was not the case. One source of disputes
invalved lode deposits. Because lodes often extended
under the surface of a number of clamms, disputes
arose when 2 firm Gought that an adjacent producer
wag extracting ore from the same vein {thus, lode
deposits were migratory relative io surface rights).
Cradely put, the party that held rights to the area
wiiere the vein ran nearest to the surface (ie the apex)
Wity ranted exclosive rights to the vein. In theory this
Wi a reasonzble way to define mneral rights, as
rights to a stock were established by discovery, not
capure. In practice, enforcement was  difficult
because the owner of the surface rights to adjacent
iand conld sink 2 shaft and tap intw the vein. As a
result, it was both difficult and extremely costly o
soft out the questions that arose: Were the contesiing
parties exploiting the same vein? ¥ so, which party

FAlernaiively, the advaniage may also arise if these is & snall
efficien stale for exploration organizadons. Snow and MacKessic
{1981} forward this view.
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had rights io the vein? And how much damage was
due to the plaintiffs?

The difficulty of resolving these gquestions coupled
with the dominance of mining in arcas where disputes
arose resulted in high profile, complex, and extremely
costly litgadon:

Obviously, if there were 4 number of top fight law-
yers and experts, the cost of litigation might run high.
It wag reported that in a suit setded in the Helena
district court in 1893 a total of 10 geologists and
englneers were empioyed, and that their fees alone
amounted to mere than $100 400, Another case, heard
in Utah more that 20 vears later, ook more than 100
days at an estimated cost of $2500 a day, including
model consiruction, exploratory work in the mines,
and fees for lawyers aad expens {Spence, 1574, pp.
214-215).

These were cases with high enforcement costs, and
clearty some degree of capture was occurring.

The spectacular nanire of the apex litigation ereates
the impression that these wers the most common
forms of dispute. Colby (1917) guestions this notion.
First, of the 58085 cases reporied in Morrison's Mining
Reporis, only 115 (2%) were apex suits.® Second,
on average there were fewer than three annual cases
involving apex Htigation resolved through the courts
between 1870 and 1916, and that rate was fewer than
two per year for 1902 to 1916 (Colby. 1917, pp.
310-312).

Although firms could ncur considerable expense
prior to reaching an agreement, the potential ltigation
costs provided the incentive to find altemative sol-
utions, Possibilities included consclidation and writ-
ing. boundary contracts. For example, several mining
districts simply circumvented the Mining Law with
local ordinances stipulatng subsurface bounducy
agreements based on surface rights, These inchuded
Bisbee and other Arizona copper districts: Leadville,
Colerado; Sama Rita, New Mexico; and Tonopah and
Goldficld m Nevade. Such agreements were not
necessarily techuically efficient, as several shafis
would have to be sunk 10 exploit the same lode. These
agreements may alse have dampened exploration
incentives if prospectors could not establish exclusive
rights o the lodes they discoversd (Colby, 1917, p.
329 Van Wagenen, 1918, pp. 297-299). Fiams in
these areas, however, must have believed that reduc-
ing the costs by mitigating the possible disputes out-
weighed the lower production costs of consolidution.

While 2 number of House and Senate bills were
introduced between 1886 and 1921 either o tevise
or repeal the apex provision, there was no industty
consensus on the mater {Spence, 1970, p. 224). By
1921, however, the last of the major apex Cases was
coming to a close. The cases dwindled bevause dis-

Bforrison’s Mining Repors is a 22-volume set of case law that
wis published from 1882 10 1906,

coveries of rich lodes of ore were less frequent, and
local ordinances, producer consclidation, and other
private agreements reducad enforcement costs of pre-
venting capture,

Cosis of enfurcing rights to the stock—uother
evidence of cluim disputes
While it is clear that disputes were frequent in western
mining, it is not clear how these data could be com-
piled for systematic analysis.® 1 have compiled data
for disputed patent applications across the West for
the period 1882 i 1932, Patent applications were
subject to dispuies from parties who believed they had
established rights o the same land. Such an interest
could file an cdverse clain in the Land Office against
patt or all of the land included in the patent appli-
cation. The coniestant then had to bring the case to
court in order to determine which party would obtain
claim rights. Tables 1 and 2 contain sununary stat-
istics for patent applicitions and the ratio of adverse
claims to patent applications in the western states,

Inferences from this evidence rest in part on the
proposition that there was a swong relationship
betwean the rate of disputes for unpatented claims and
the rate of disputed patent applications. There was no
immediate reason o acguire tile bocuuse {1) 2 patent
was not nesded o mine; aud (2) the patent process
was costly, Even so, Table 3 provides evidence from
Montana showing that many operations patented
some or all of their holdings.®

The metivation o patent probubly was that the pat-
ent provided a more precise delineation of property
rights (fee simple title), and cluimanis were wiliing
to pay for this secority. The pet vaive of secure pat-
eried Gtle was the difference in the present discounted
valae of the expected renmm from a patenied and an
wnpatented claim, Full title may have discouraged
nuisance snits, resolved boundary overlaps, or cleared
a number of other ambiguiiles fhat may have
prompied challenges. The patent may also have
improved the chances of winming aun apsx suit
{Costigan, 1908, pp. 306-307). As a result, a dispute
over unpatented claim nghts increased the value of a
paienied claim relative 10 an uspateated claim.
Assuming tha 2 rival that disputed unpatented claim
rights would also be likely to dispute the patent appli-
cation (e file an adverse claim), then we should
expect a positive correlation in the relationship
between disputes of unpatented claims and disputes
of patent applications.?

TFhe frequency of Biigation is evident from the mumber of voi-
umes of mining case law that were peblishud betwees 1872 and
1920. These includic Burripger. Blunch Clark, Copp. Costigar,
i v, Morrison, Shoamel, Sidal, Sny Wade, Weeks,

Ly, many of e Jarger operatons such a8 Americas
Smclting and Refining and Anacunds dic wot report their pro-
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Table I Paient applicatfons hy statoflerritory, 1882-1932

rsi-possassion rales in US mining: It Gerard

N Mean

S Min Median Max
Alaska a8 31 24 o
; 3 26
‘.Mdmonm‘ EH o8 43 G 38 WWW
n\w.,cmcws 31 113 41 33 104 213
Colorade 51 420 387 17 435 1583
31 36 29 16 50 155
i1 13% 78 ¢ 142 307
/_ . 31 37 62 4 7 ErE)
New Mexico 51 32 A 2 i ] o6
Oregron 51 13 13 H 12 48
South Dakota 31 34 35 o MM 113
ma.w . 51 96 57 i Hiy qw
a5 : 5 20 19 5 2] 76
Tomaks 606 30 139 & A 1383
Saurce: General Land (ffice
Table 2 Ralic of adverse cluins to patent upplications, 1882-1932
N Mean Median Max*
45 02 0.06 557
g 0.6 0.06 L
H alli
Colorado 51 a.ta Mww NWM
ldsho 5 or 0.0 0.33
d i .10 418 0.24
MNevade . k3] .13 .08 076
New Mexico 51 0] 0.07 Lo%
Oregon E 6.0 0.0 2.00
Soutn Dukots 51 013 0.06 061
Utah 51 0.7 0.15 uss
Washingwn 5 000 .05 100
Totals 605 0.13 0.08 557
i s values ranged from O o (L02.
Source: General Land Office.
Table3 Nefute of clufm holdings for operators® in Mowtuny, 1935
Operater Unjpatenled Puiented Workers Aueials®
Ciold Milbng Co. 7 piil 4 An
x .P:n B O 262 35 Ag, Au, Pb, Cu
ad King 5 ) 3 Au by
Trout ) i 2 91 Au, Ma
i Mugiunz Feannel Co. 144 4f 45 >_.__ Ag Pb, Cu, Zz
B e 2540 A
22 9 as An, Ap
. - 1] 24 70 An
1 Gold Mining Co. 0 14 65 Au, Ag
Montana Mining Co. 24 n o e ag
: &0 2l A Ag
7 75 Au, Ap As, W

s repurdtiy 20 o7 more workers.

Bureas of Mmes and Geology, 1535,
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P, lead; W, twsgsieny Zn, zine,
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Figure 1 Rate of dispuies in western states, Source: General Land Office

The decline in the rate of disputes over the course
of the pertod was substantial, For the first half of the
sample period, 1882-1806. the ratio of adverse claims
to patent applications was 0.21; for 1907-1932 the
rario was 008, This represenis a 04% decline n the
rate 0f disputes. This sieep decline is evident in Fig-
ures 1 and 2. Figure 1 shows the ratio of adverse
claims to patent applicatdons for the western states.”!
Notice that the rate excecded 0.1 for each year before
1910, but did not reach that level again during the
sample period. The sharp increase recorded from
1894 10 1897 was largely & product of the situation
in Colorade.” The 5-year averages for Celorade und
several other major hardrock-mining  siates are
presented in Figure 2. The rate of disputes in each of
these siates shows a marked decline after 1900,

PThe stames ncluded are Alaska Arzons, Californiz, Colmads,
1dahie, Montana. Nevada, New Mexico, Oregon, Utah, nnd Wash-
inpton. Theve sre also observations from the Dakota territory
through 1890, and from e stase of South Dukoix thereaftr, In the
first pertod there were 8223 advesse clabms fled against 38463
putent applications. be the second period 1269 adverse claims were
Fled against 16 336 applisaions, Wyoming is exciuded from these
fgures, b is discussed in the following section. .

# More than one adverse claim ol be filed against a given patent
application, and thus the varkable is an upper-bound for the rate of
i raie of disputes for exposibonul simplicity, The
moving gverage varizble 8 caltulated: Rate of dispuies (1} =

M adverse claims/ M patent uppHicution,

N

“Therz was a rapid inurease in both applivations and adverss
claims ip Colorado durisg the nush to Cripple Creek in the early
18905, which colacided with peak silver preduction in the San Juar
and Cresde rogions. By Y00 Colorsdo was the foading US pro-
ducer of precious metals.

The geperal resnit from the first-possession model
is that the Mining Law emerged as an effective means
for assigning hardrock mineral rights. First, the rule
of discovery allowed climants to establish rights
carly in the process, limiting duplicative investment,
Second, clumant heterogeneily invreased over the
course of the peried, implying that costs assoclated
with competitive race were limited. Third, the demise
of apex suits and the decline in the rate of disputed
patent applications suggest that costs of enfurcing
rights to the stock were not profiibitive.

Petroleum and the Placer Law

Petroleum production in the western states began in
ihe Jate-nineteenth centary, but as was the case in the
infaney of western hardrock mining, there were no
clear rules for assigning rights. Interior Department
decisions in 1875 and 1883 had a swalghtforward sol-
wilon: assign rights as placer deposits through the
Mining Law. ln 1896, however, the Secretary of
Hiterior reversed that decision. Although the new se¢-
retary again reversed this decision in the ?:cs_.w:m
vear, Congress was abready in the process of epacting
the Oil Placer Act of 1897, The text of the law was
taken from the Placer Act of 1870, not the Mining
Law, meaning that petrolewm deposits were governed
by the earlier act {Ise, 1926, p. 296). By 1909 lands
were being withdrawn from access, and in 1920 the
Placer Act was replaced with the Miseral Leasing
Act, which (as amended) remains intact today.
Given the extant institutonal strucmre in 1897, a
number of differences in indestrial charsclenisucs
help to explain why the Placer Act was not workable
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Figure 2 Rate of dispules in Colorade, Muntanz and Utah. Source: General Land Office

for western petroleum. This section examines why the
paths of institutdonal change differed for hardrock
mining and pewolewn.

Establishing rights
There were several differences in fodustrial organiza-
Lion between hardrock mining and petoleum, In parti-
cular, the specialization that deveioped in hurdeoek
mining did not carry over to petrolenm exploraton
and preduction. In 1914, for instance, there were three
major ol companies and approximately 400 small
firms producing in California, Small and large firms
sach accounted for abont haif of the stam output
‘Small” petroleum interests differed from hardrock
prospeciors in two respects. First, oil explorarion was
2 capital-intensive venture requiring high fixed costs.
Second, firms engaged in explomtion yenerally con-
tnued to pump the oil affer they made the discovery.
A consequence of these differences was that the
discovery rule as defined by the prudent person test
was an impractical frst-possession rule for petroleum;
exploration. Becduse establishing rights required that
minerals be uncovered—not simply identifying favor-
able site charactéristics—yirms had to strike oil first
and establish clulis rights second. O} exploraiion was
a conspicuous activity, and a firm that began explo-
ration often triggered a race (o discover a pool first.
Thomas O'Donell, a critic of the discovery rule,
summarized the situaljon:

the placer miver looking for gold could go along with
a shovel and murp over a fittle gravel, and fie had then
miade the necessary discovery. But our petrofean in
Califo 5 in many instences 4000 feet ander the
carth (Jse, 1926, p. 298).
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Duplication of investnent was more wasteful than
arace for a hardrock discovery because the search for
petroleum required high fixed costs. The result was a
race for propenty rights and dumage of the stock:

The difficuliy of securing praceabie possession of
claltis sometimes led w physical threats and vielence;
and even whes no viclence wose, efforty of two d
ferent prospectors or drillers Lo find oil on the same
claim involved a wustefu! duplication of iabor and
expense. Furthermaore, the necessity of making the
discovery as s0on as possibie under such ciroum-
tancas, led to humied and reckless drilitng, without
proper regard for the prowection of of! sands (Ise,
1420, p. 298}

The problems did nol end with the discovery of the
stock, as additional diffteulties steramed from the size
of petroleus reservoirs and the migratory naiure of
oil. A Hmitaion on the transfer of Sghts was a con-
tributing factor. The Placer Act capped claim biocks
af 160 acres, which was insufficient for pewroleus:
producers. To skint this acreage cap producers often
i quire exclusive rights (o a deposit by biring
dumsiy entrymen to locate a nwmber of claims. These
efforts wers largely unsuccessiul (Ise, 1926, pp. 298
306). As a result, dissipation from the competitive
race was fullowed by dissipatios from the nule of cap-
ture:

Excessive wells were dug along property lines to
drain oif from neighboring actes; extucted ol was
phiced in surface storage (open reservoirs as well as
steel tanks), where it was subject o evaporaion, e,
ang spuil and rapid exc
ofl recovery a8 subsurface pressuses
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faturally expelling subsurface ofl, wers prematurely
depleied (Libecep, 1984, p. 383).

Even when prices bottomed out, expansion of out-
put was the only means (o seoure rights. In contrast,
hardzock miners had legal resource to prevent cap-
wre-—the extraluteral rights provision. ¥ a firm
believed a rival wus exploiing the same vein it could
take its grievance to court.

On top of differcnces in industrial churacteristics,
there was also much greater interest in oil lands from
federal officials, and federal Intervention complicated
the situation. President Taft began withdrawing iarge
tracts of il land from access under the Placer Law
in 1909 as @ means © prescrve supplies of naval ol
The Pickett Act in 1910 legitimized these with-
drawsals, and in 1913 the Supreme Court upheld
executive withdrawals made prior to the Pickett Act™
These events created havoe for claims made prior to
the withdrawuls, and by 1914 the govertiment began
1 negotiate contracts with these claimants and other
producers on the withdrawn lands. In other cases the
government iied o gject producers from the oil lands
and to recover the value of the ofi that had beep pro-
duced. Then, in 1920 Congress enacied the Mineral
Leasing Act.

Costs of enforcing rights

One means for comparing the different enfurcernent
costs between industries is to compare rates of dis-
puted patent applications. The Land Office provides
nsight inte the overal]l character of the difficulty of
delineating rights under the Placer Act:

The siwsion in Wyoming is complicated by reason
of the fact that while active operations in the field we
comparatively recent, vet a considerable sumber of
Javations were made many years prior to active oper-
ations, and adverse clatng upder section 2326 of the
Reviged Statuzes have beep filed against most of the
applications for patent. Thus aif action looking toward
the issae of patent is stayed pending determinution of
the possessory tthe (United States Departinent of the
Interior, 19728, pp. 7-81.

The fact that nearly every patent application was
disphied mdicates that there were high costs associa-
ted with estabiishing and enforcing rights under the
Placer Act.

Figure 3 illustrtes the situation. The number of
wells drilied in Wyoming are ploited on the left-hand
axis, The increase in drilling appears to be closely
relatnd to tie S-year moving average of the ratio of
adverse claims to patent spplications, which is plotied
on the right-hand axis. Although the ratio vanable is
the samne varjabie used i Figurss 1 and 2, the case
Wyoming shows ait erder of magnitude soveral gmes

+ Oil, 236 1S 459 (1915). The court held
mized the cxccutive withdrawal power
SHES

that Congeess had fo
fough years of fnpil

higher than for hardrock-producing states. The sharp
decline coincides with the Suprerne Court decision in
1915 that clarified the legitimacy of oil-land with-
drawals, and then the enactment of the Mineral Leas-
ing Act in 1920.

The Mineral Leasing Act

Was ieasing a foregone conclusion for petrolesm?
Politically, the answer appears (o have been yes,
Although western congressmen generally did not sup-
port leasing, the implementation of some comprofise
wus the only way W open withdrawn lands for devel-
opment® Several problems related to first possession
i western petroleusy also suggest that some alteration
or overiaul of the Placer Law was inevitable, There
wis sxcessive ipvestment because the system did not
provigde secure rights early in the process. Even where
land rights were establisbed, costs of enforeing rights
o the stock were prohibitive. The result was dissi-
pation from overuse and damage to the stock.

In conwast, different indusirial and Institutions
churacteristics ruinimized these problems for hardrock
mining. The courts Iiberadized acreage restrictions in
response w changing indusuial condidons, and evi-
dence on claim disputes suggests that the costs of
enforciag rights to the stock were declining. Ajthough
discovery worked reasopably well as a first-pos-
session rule for hardrock exploration. the reguirement
was agam loosened by the Supreme Courl in 1919
Instead of discovery preceding Iocation, claimunty
could estnblish and enforée rights by complying with
the anpual work requirement—a doctone known as
pedis possessip. Diligently exploring for minerals, not
discovery, became the first-possession role ™

How would similar changes in the legal structure
have affected petroleum exploration and production?
Consider the provisions of the Mineral Leasing Act
for lands with wnknown mineral charscteristics® An
applicant conld obtain a permit on a non-competitive
basis covering 2560 acres. To maintain rights, the
firm had & months o begin doiling, and bad to drill
2000 feet within 2 years. If a discovery was made,
the firm could acquire & 20-vear lease to one-fourth
of the land in the permit. Although leasing is often

3The Minerul Leasing Act endowed the westers states with a fin-
anciel meerast: "Receipts from govesssient royalies, renals, and
are 1o go, 10 per cont o the United Swtes treasayy, 32,5

P 350)
s can hold
only grants
ag ants 1§
that & gaven
not been made.

= Teasing Acl disting

wadeoff in ihis case is
or Case, BCTedge FESUNC-

tive to drain the poil guickly
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seen as a radical departare from the svstem where
miners have free access, these provisions for
unknown lands are very similar to the Mining Law.
In effect, o firm could stake a 2560-acre claim on the
basis of favorable mineral characteristics, and main-
tain chaim rights through active expioraticn, What the
Minera! Leasing Act did for petroleum exploration
way relax the first-possession rule. Clainants estab-
lished exclusive rights by being first to the Land
Office to apply for a prospecting permit, which lim-
sted the problem of excessive exploration juvestment.

On the other hand, the Mincral Leasing Act only
partially addressed the problem of captare. Although
acreage allotments were greater than under the Placer
Law, they were not great enough to hamess benefits
of unitized production. Neveribeless, leasing sup-
porters believed that acreage limitations were desir-
able (perhaps reflecting the limited knowledge of
benefits of unitized wacts): ‘The outstanding feature
of the new faw, and the feature which contrusts most
decisively with the laws of most foreign oil-producing
countries, is the smallness of the leases, suggesting,
of course, ow reliunce upon competition” (Ise, 1926,
p. 332). Libecap (1984, p. 387), however, points out
the defect in this logic: “Because the Minsral Leasing
Act did not correct the smali-iract problem, competi-
uve drilling, and associated wastetul production prac-
tices continued on federal lands.” Thus, the impeius
for the Mineral Leasing Act was not prohibitive
enforcement £osts of the problems of capture. Instead,
the change limited investment before rights were
assigned. This, of course, could have becn
accomplished through modifications of the Mining
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Law—loosening the first-possession rule and increas-
ing the size of petroleum claims.®”

Conclusions

The economic analysis of preperty rights provides
several interesting implications for assigning mineral
rights to public land resources. In particufar, the dis-
tinction between stocks and flows is central to the
analysis, By assigning exclusive rights carly in a
development sequence, a fit-possession rule Hmits
duplicative Iavestnents from claimaonts racing to
establish rights o the stock. First-possession is less
desirable whese rights can caly be established by cap-
turing the rasource fow. Placing lmitations on acoess
to the stock can mitigate dissipation associated with
the capture problem. The model demonstrates that 2
first-possession rule is superior where {1} resources
bave yel to be identified; (2) there is heterogeneity in
claimant costs of identifying stocks and establishing
rights.

This paper applies the model to trace instituiional
developments for hurdrock miniag and petroleum for
the period between 1872 and 1920, and draws two
main conclusions. First, the Mining Law appears o

T am not argng tis $arctenary feasing is 201 @ appropriat
method for allecating rghes to federal pewolesss Jasds, as
Sling wcorss 10 a stock to mitigars pownlial dissipation from
Caplure is a Straightforaan] implicamion of the property-rights
frzmework. Instead, I am rejecuny the ad Aoc notion that the Min-
eral Leasing Aot was enacted due w the different geojogicai charac-
teristivs of perroienm and hardiock minerals {te flow v, stock).
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have been an effective means for assigning rights to
hardrock mineral lands. The evidence suggesis that
there was increasing claimant heterogeneity, as well
as decrsasing costs of enforcing rights—as evidenced
by the overall rate of dispules, Whether the Mining
Law is stifl an appropriate means for assigning rights
1o these minerals partly depends on whether there is
a good degree of claimant cost heterogeneity (eg luck,
skill, random advantage, etc).

The second conclusion concerns the econotic
togic of petroleun leasing. While it is reasonable to
attobule the enactment of the Mineral Leasing Act in
1920 1o the migratory nature of petrolewn, the system
that emerped initially did Liule to address the ditferent
physical chwracteristics of hardrock sninerals and pet-
rolenm. Moreover, restrictions to lmit dissipation
from capture could have been accomplished through
moedifications of the location system.

Lease systems place the decision (o assign mineral
rights into the hands of an edministative agency, and
these systems typically place constraints on the timing
of production. These faciors were atiractive to conser-
vatiot interesis that believed that public officials
should exercise conirol over the timing of exploration
and production. It was this expansion of sdministrat-
ive authority that was a radical depatture from the
stats qno of the location syswem. ™ Not surprisingly,
environental groups conunwe to favor replacoment
of the Mining Law with a lease system as a mecans
to expand their owa role in public land use decisions.

The wansfer of public mineral resources to private
hands is & complicated matter, MacDonaell (1976),
Leshy {1987y Wilkinson (1992) each forward argu-
ments for replacing the Mining Law with a leasing
systemn, Central issues of such arguments, as well as
in the present policy debate, include envionmental
standards and ‘fair return” issues. These coosider-
ations emphasize that ‘efficiency’ has 1o be evaluated
in the coniext of an objective function that incorpor-
ates  some desired lavel of mineral production
{especially for strategic miserals), @x revepues,
regional fmpucts, and envirommental guality indi-
caters,*® If the major reason for implementng a leas-
ing system for bacdrovk minerals is o expand public
control over the timing of explorwion and develop-
ment, however, hen such o proposition is unlikely to
find theoretical or empirical support.
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