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ATTRACT

Mine marping of the tygqmmite-type deposits In the Salt Wash
amber of the Jurassi Ihrrion fersation of the LkaolmkaI
Mountains, Apache Comty, Arisna revealed recognissble spatial
relationships betweom ore uirsia tion ands fractured areas,
sedimenta:7 features, and interstitial carbonate.

Fractures In ore mones are alesly qased, well-defaned, with
dips tra 8 to 90 degrees. Outward from ors wo e, fractures
are widely spsaed, irregular, and dip less steeply. Oe-bearing
sandstone luises are characterised by grM oalor and one or more
of the follwizg sedimentary featurest *ress-bedingl cbannel
scours (festoons); ad alternating lainae of uader ae and sand-
stone. Ore occurs dkewe the beast rocks are intaneely fractured
and iprognated by interstitial carbonate, chief3lj elite,
having cleavage faces ranging ears ene to 25 ens. i diameter).

1 Z' 110 DCT1nS

The mines es mned In this stutr are on sest 44/2 of the
iakachukal Y)bntains, Apache County, In asrteastern Ariama
(fig. 1). The Zakachukai bountains are essentially a north-
westerly Wtension of the Chaska PAuMtains and are erosioal
rumants of Msoseia and Tertiary sedents. Na 4-1/2 is a
minor aes' near the Central part of te northeast side of the
amantains.

The ines of Xesa 4-3/2 are now as the 41, Fruak No. 1, Frank
No. 2, 709, 1207, and 1212. All but the 3212 mine ure held
under lease br the Cmaz Urnim C + pa" The 1212 mixi ues
wnder lease to the Navajo UrAia Divisiea, 5srr-4hGee Oil
Industries, Mao. This p 'psi was prepared in sepsher 1954, wnd
does not ina1lde results of later studies.

The iportane of sedia etary features Lu the lealisatian *t
carnotite-type deposits in the Is 'riioa fmratia has be
reogised by W. L. Stokes (1953) and J. A. Skaters (1953).
The relation of fracturing to urdaim ore depositaaa the
Taokaai l mNains, had not been studied, gd a st * of the
association of interstitial carbaoate with ore has not belt en-
alusive (Laverty, 1954).
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Maping of mines an Mesa 4-3/2 was directed toward gathering data
an fracture patterns and distribution and an owe directional trends
and intensity of mineralisation to detersdne if the are bodies
aro spatially related to the Ir otures.

Five mines, having a total of 4,280 lest of drifts and nearly 44,000
square feet of stops, were eain d during the period March through
Atust, 1954. A transit survey was first made of the mines con-
neoting all the workings, and mine maps were sonstru ted. The sedi-

tmatr7 features and the fracture patterns were recm-d on these
maps together with the intensity of adneralisat ion and earbonatisa-
tin. The miineralisati m was eetintted, t virsuA observation and
with a Geiger counter. The aunt of carbonate present was emti-
mted by vims"I Inspection. Mine long waLl sections were made In
addition to the plan arps. Sections were sketched thr gh some
ore anmes by mapping from pillar to pillar and projecting informa-
ticn sate the mined areas between.

A note of appreciation is *ze the operators of the six aines studied,
Climax Uranium Corporation and the Navajo Uranium ivision, lerr-
Me0ee oil Industries, Inc. for their cooperation. Credit Is due
R. D. Pilk gto for aid in gthering see data and . I. ionberger
for able field assistance.

oEim . GoX OWL

The GM tion 1f M6ese sedimta reks exposed in the Iakdachai
Maintains rages from the Chinle shale and Wlagate smdstuz of
Triassic age wpard through the CarM2 lbmitics, Mfrada sadstone,
snrlle fbrmatin, muff sendstome and the Salt Wash and r-
asptvre naubers of the Marrism fomatiea, all of Jurassic age.

Th area of this stuy is on the northeastern edge of the Defiance
uplift and has been locally warped by a pnmin ta- i it ical

ne of Piafa s Laramde age. Tertaiay QMshadstandase a
poorly om ted mrk, saps the Iakashukai Mewntains and ii.
moemtoxeamya en the 0oided and eroded Messei reeks.

5evral basis volanei plugs aid dikes orop " !n the area sw-
rounding the l kahkui Naatains, and asW are well s wed in
ned ok allq, just northeast of the w =taims. The Cariso
Wowatains, a Tertiar7 laoeolithic intrasin Iite Nasels6I rooks,
18 miles north of the Lakachukais, have a sore of diorite porphry.

KIWM GSOLOG!

The ewe deposits of the Inaahnki aInzs are knowa to e*our
only in the Salt Wes amber of the Morrison formation. The oer
deposits of Mesa -l 2 are In the lewer third of the salt Wash
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amber in a was rniing In thiknoes trom 5 to 20 feet. This sore
dips nthea twrd at a low agle ad is em ly mel0sed by grey
or green UMdstoee beds. The ore dsomits oenr ia gray, fine-to very
fin-aI ned sandstone as irregUlar pods frma we to about t feet thick,
and appear to be lecaliseds (1) .yere sedimentary features provide a
receptive ir st; (2) .here fr aturing of th. rocks is noet In-
twn;se and (3) there calcite aa/Or other .arbsaate mInerals are present.

ngare 2 is a map at the 48, the Fruk Mos. 1 and 2 ad the 709 mines.
& general outline of ore pods is indicated by stopes, but in addition
sediw-mar trends and fractares are also indicated. Figure 3 show the
degree of earbonste ulralisetIn in the mine rulings. FIgures 4 and
5 are maps e the 1m7 ad 1212 mInes, showed the ams features.

3edsenAw;o PMMMre and Clsr

The ore bdies s Mesa 44/2 are losalised is or are adjacent to sand-
sto e ahiMting the following sdmnltary features: Inclinae channel
seors (festens); altrmating lamias of Mateas and seadtAme$ and
fi r . These features are Illustrated in figures 6 and 7.

The fact that the ruaiu deposits of the lukaahkal No taIns Ocr
in 'rwy sandstone in contrast to ineralised red sidstee is des-
cribed by Mters (1953). meters also states that extensive bleaching
is unfas rable. This celer difsreuce is very appareat Mdewground,
mad ore-bearing gray sandstone sun be obasved at several places grading
miftd a few feet laterally Into barren red sandstone. Figure a shave
the areas of these seler ehasges in the 43 tine as interpreted from drill
hlo data and mderggot mapping.

the patte=n ef fratures in the udsrgronad working Of )bsa 4-/2
sugests a relatIesltfp between the intensity o fracturing and ore
lecalisatisn. trsetures may be none apparent IS stopes (H. 3. MMUinstry,
peraesal eei-a-ti-). Fractures in 4re are elsely apeaed, well. de-
timed, vith asarly vertical dips; tratures in barren gzond are sore
widely qasced, peerly defined, and have generally leww angle dips. The
iutwe itr of frfet ring rather than the degee of opapnsss of the Imd.vi-
Baal fractures sears to be an gqirtaut fatter In are laoalIsatiao.

Other mimes In the 3i Umtalas apesr, troa general oberva-
tIUe, te have a similar re tiaeip between tracturing and ae, although
soarnt mime mapping M Three Feint &"sa d Be mt shm this relatiaship.
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Howrer, a camsiderable amount of the ground is nearby Ross 1 is intensely
fretured both in re and in barred rock, possibly beease of pezr4uty
to the Iakacbmkai s1Ieze3 .

toam of the fractrig near the portals of the esa 41/2 mines is
roughly parallel to the rims of the mesa and, in gmral, there
appears to be a relative between the drainage pattern of the area
and a fracture pattern. Ot the 22 producing mines in the area 16
are near the iuaemst part of re-entrant ayes dih y be
areas of Uatersectifg fracture sores.

'teraiial Carbo t ,

Carbonsae bodies mapped is the Mes 441/2 adnes show a wide rang.
in thickness and lsnth (Ai". 5, 7, ens d). They yge fUma several
inches to 6 or sare ftet in thickness ad frma a few inches to 160
feet is length. Met of the bodies are herisoatal lmnticular masses
parallel to or eressing bedding piaes. The carbonate varies from

oerlqss to dark red or bliak. The .elerless maserial is caldeitej
the red and !a4mk carbonase m be a mixture of calcite andi iron,
Ningane, nd vanadina oxide; sone may be ankerite or siderite.

The carbaonate occurs interstitially I. and arocnd sand grains hiVdh
are Com ly corroded. At places it oeaars as poupe of crystals
having optically cntiDaUs faes ranging fro one to as mch as
10 imshssarss.

FigureS ilalstaste twU sections tzeqgh a step is the 4B mine.
The relationship of are to Interstitial carbonate bodies entaining
Iren, pgue, m vaadiu edes is shena. 1a ore has been
observed In this deposit bre sarbsste Is absent.

Negaseepia _eatiL of the relation of miwnlisatim to the
earth mate bodies saggeste that the earhate m eo have been a paro-
edpitatiag agant for trma, aagamee, vI, ad urenima from
miatme migratIg treeh the sastee. 1Mat appear to be
salutima fronts of iron, ingemees, vaiu -- urmnim ocom at
guveral places in the amnes, and m shw the appearamee of
:Ii.gsagan rings or reotle rims is or ar d the earbooate bodies.
FIgueam 9 and 1@A illustrate the test . ?Idur. 103 sames a
possible parag aetie elatiaaip e! miwal iatrMn along tie
sets at trsatse". Here, earhaste, I rsttial ith stadstae,
appmrs to be replaced by hmtite daich is replaced is part by
vamsims minerals; all sPpear to be Invaded by th WrudWa
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mineralisation. This sequ'nce, however, is not in accordance
with uicrouoopi work done by J. C. Griffiths (personal om-

imtatlfon).

The geochemical and paragmnetis relation." of the ares of the
Lukaahukai ~, tains is not clear, snd furt er studies are needed
to determine the genes of these deposits.
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Figure 6A. PortaI of Frank No. I mine. Gray and green

mudstone occurs above an ore zone, arrows indicate the

flanks of a channel scour (festoon).
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Figure 6B. Inclined alternating laminae of mudstone

and sandstone at the portal of the 46 mine
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Figure 7A. Inclined bedding in a pillar 4B mine.
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Figure 7B. Massive friable sandstone between

two mineralized zones of alternating laminae of

mudstone and sandstone , 4B mine.
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Figure 9A. Hematitic solution fronts invading an

interstitial calcite body in the 4B mine.
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