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Evolution of the Allard Stock, La Plata Mountains, Colorado 



DOME- NO COMPRESSION 

LA PLATA, COLO. 

E.B.Eckel: Resurvey of the Geol.& Ore Depos·itsof the La Plata Min. 
Distr. ,Colo. 

Colo~Sci.Soc.Proc. vol.l~,-9,1936,507-~47. 

Ku Dakota 55 
Up.Ju E.i~hale. 
;fi£'f:XX 

Morrison.La Plata Is at base,tp8' Replaced by py.CM. 
Entrada ss massive,200'.Imp:veins here 
Dolores:Mudstones,fg.ss Wide strong veins in Entrada xs 
above pinch below in Dolores. 

Arko,sic ss;,cgl. ,limy sh,mudstones, 

Permian Rivo. Sh.,ss,thin sandy Is. 

Penn.Hermosa Ss,sh,ls.Basal formation in district. 

Structure: 15 mi.dome,blending into SW,flank of far broader San Juan up-
lift.Beyong L.P.dome beds flat •• Stocks cut across aeds without dis

turbing their structure,hence had little direct influence on shape of 
dome. But thick extensive sills must have played large part in the do
mIng. 

Man veins in central part 9f district follow minor flts.which radiate 
in general from center of ~a Plata uplift "and probably developed in res
ponse to tensional stresses set up during the formation of the dome." p. 
530. , J 

On outskirts of this sharp dome are a series of large faults nearly 
barren of ODs and which offer slight suggestion of concentric arraneg
ment about the uplift. Another series of short discontinuous minor fIts 
radiate from center of dome and contain ODs in many places. Ore skips 
big shear faults,favors tension fissures. 

, Gold-silver tellurides. Arg tetrah.,ruby silvers,py,ccpy,PbS ZnS. 
Gangu~ qtz.,claced/ 

Neglected mine ;one of main producers ,E-Y~ radial fault,E of apex. In 
fresh red shales,arkosic ss of Cutler,dip E,SE,to 100.Th,ese cut by S
dipping,E plunging @ 200 porphry mass 50' thick,250' high.Feeder for sills 
Strong flt zone paralels pNr.chimney;s.twithin the dike.'s.t. along Hn 
or FW.N orFW ' side has moved up and to E steeply. First period of fract
uring"solutions rising along same channel as did porphyry silicified fhe 
incompe.WRs;these later sheared,brecciated,breccia cemented by qtz. Main 
shoot along chimney,pitches same. 

Qtz s.t.drusy. Steaks an~ irreg.massei of tell. Tell.line vugs in qtz. 

Ten ion along radiating fractures:uplift only.wide fissures in brittle 
rock,mushy shale above and below:soft rock thinned under doming by plastic 
flow.Brittle rock had to break • 
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LA PLATA 

Eckel, 1936: The general structural picture of the La Plata MOtUltains 
is that of a relatively sharp dome in the sedimentary and igneous rocks. On 
the outskirts L£ the dome there is a series of faults of large discplacemet, 
which are nearly or quite barren of ore deposits and which offer a sl~ 
suggestion of concentric arrangement about the uplift. Another series ~sh~ 
discontinuous inults of small displacement radiate from the venter of. 
the dome and contain ore deposits in many places. P.53l. 

Eckel, 1949~ From the outskirts of the dome, the rocks rise gradually wwd 
t.ward the center, with dips of 5 to 20,until they reach the steep hinge 
fold that is the most stri~ing feature of the structure •••• The zone in
volved in this hinge fold •• is irregular in plan but has the general s~ 
shape of a horsehoe,with the open end toward the south •••• 

Along this hinge zone the beds generally dip outward at angles of 25 
to 60 •••• Both inside and outside of the hinge the beds flatten abruptV 
••• In places the rocks are sheared and brecciated along the fold,and,~ 
shiwn on the geologic map"many of the ore-bearing fractures are conc~d 
within or near it •••• (The hinge) shows c1early in somecross sections,rudh 
as A-A' and C-C', ••• but it does not show in some others,such as B-B' ••• Tjis 
This difference in expression is partly due to the fact that the steepness 
of the fold varIes from place to place,and partly n inaccuracies in the 
topographic base map,whicn preculde accurate plotting of the g~ologic 
features. P.43. 

Nearly half od the 6000' uplift of the base of the Dolores is •• accountB 
for by sills that are actually exposed. Presumably the Hermosa and low-
er sedimentary beds that Seve not yet been exposed by erdoion also con
tain intercalatee sills •• lv the proportion of sills to sedimentary rocks 
is constant througout the stratigraphic$ section, the aggregate thickness 

of porphyry is ample to account for the entire uplift •• lf,on the other 
hand,less porphyry is associated with the tiermosa beds than with the Cutler 
and younger ones,it is necessary to suppose that before or during the 
porphyry intrusions the basement roc~s were pushed upward by somelocal
ized force •• The latter supposition gains some weight from the fact that an 
upthrust of this sort might rradily produce the steep hinge fold,whereas 
it is more diffivult to understand how the simple intturion of porphyry 
bodies cojld achieve~ such an effect. 

In places the rocks yieldedto the uplifting forces by faulting rather 
than by fclding •. This faulting resulted in the stron~ barren faults in 
the norhbwestern and southern parts of the district/ Many minor faults, 
were formed at about the same time as a result of the tensional stresses 
set up by the doming. These faults, some of which were later filled 
with ore in places,are most numerous along the horse~hoe-shaped hinge 
fold,where the stresses wereb greatest. 



In the La Platas 

Rensselaer H. Toll 
1958a Unive1'sity Ave. 

Berkeley, Calif. 

38 Engineering and Mining Journa'l-Vol.1I,1,No.3 



Mm'ch, 1940-Engineel'ing and Mining Journal 37 



Maroh, 1940-Engineering and Mining Journal 39 
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40 lilngineering and Mining Journal--Vol.141,No.3 
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Mining Flourishes 
in Norway 

The year 1939 was goo~ but the future is ob

scure because of war conditions on the Continent 

K. L. Bockman 
'l'idssk1'ift f01' Kjemi og Bm'gvesen 

Roros, N01'way 

Maroh, 1940-Engineering and Mining JournaZ 41 
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LA PLATA COMPARED TO RICO. 

Both domes;both on SW flank of San Juan uplift. But while Rico dome shows pre-9 in eroded core, La Plata dome shows as deepest fOl:mation exposed, top bOO' of Hermosa. Formations as high as Morrison are extensively exposed only 2 mi.plus from apex. 

Structure: Both strictly autochthenous: outside of domes beds flat or have gentle regional dip SW away from uan Juan major uplift. Each about same size: 12-15 mi.diameter. 

Intensity of doming also s eems about the same:dips of 5-20 common; La Plata shows local -dips up to 600. But while at Rico sills caused relatively small % of doming, Eckel ascribes a large , art of the ~a Plata doming to the many thick porphyry sills there. 
In strong contrast to Rico,faults are comparatively rare.at La Plata.,but there are local small folds imposed on the dome,not all of which are caused by intrusion of sills. ~X»IXX ~mMX Many La Pla ta veins in central part of district along minor faults which b ~IfNJmi!d: "radiate i n general from the center of the La ~lata uplift and probably developed in resuonse to t ensiona l stresses set up during the formation of th~ dome." p.530. 

However,as at Rico,at La Plata there is a series of major faults, nearly or quite barren of ore ,which offer a slight suggestion of concentric arrangement aboutnthe uplift (upthrown sides toward apex of dome). In contra st to these barren synthetic faults is the "series of short,disdontinuous fults of small displacement" which "radiate from the uenter of the dome and contain ore deposits in many places." p.531. 
At Newman Hill, Rico1both concentric and radial faults carry ore or are associated with (blanket) ore. Elsewhere chief ore-bearers,outside of other blankets, are radial minor faults. ~a Plata dome may be more symmetrical than Rico, 

Sediments as Loci for Ore Deposits: 

Rico:Great bulk of ore in Hermosa 



La Plata , Colo . This is one of the laccolith ' c masses near the San 

.Tnan u , lift , along the SW spoke of the wheel . 
s oft except where baked 

Oldest rock Penn . ss . ,sh., ls . Permian 8h., ss , c l . j J~ratrias ark . ss cryl 
s oft l_ eldin , except where baked 

8h (limy ) mudstone Ju up . ss , she Ku akota SS e 

Dolores at base of Upp pr Jurassi c shale - prevented open fissures . \lide 

strong veins in Entrada ss above pinch out going dnwn into Dolores . 

Imn . veins in Entrada . Ls i n Morr i son replaced by ore . At bottom. 

Intrusi ' ons near apex of dome irrermlar,di o-to M- P . Many sills , some 

laccolit11.ic (soft rocks) . 'ills de s~~ase away from center . E~rly intru

sions (sills) as usual . No C n: . Sills brittme , fract u, re well,open fissures . 

Dorohyry dikes acco~Danied by silicif . haloes,hence fiss ure s intersecting 

dikes or runn1mg~ along them are likely to be mineralized becaus e they 

are in brittle ~ock. likes being brittle tabular masses in soft ro ck 

(where unbaked) veins are apt to follow them anyw~ . Same thing at 
,.-(h1J4Jre ,..ttJAlo) 

Pachuca , both with re q;arc t o dikes in soft HT altered andesite , and 

tabular masses of silica which asdended ti ~ht fractures in soft rock 

and silicified the walls: vein, ore in such masses , pinched oyt where 
'J.. 

fracture left brittle silica and entered soft mushy H al tered rock. 
CM 

Next monzonite , stock or stocks . Mt . Moss stoc k . /Then diorite m~. 

Lewis Mt . stock . Now the III and di o stocks cut thru seds without locally 

disturbing them, 'which is g od argument that the domRl uplift took plade 

after intrusion of these stocks , wh&le mess unlifted together . Intrusives 

swell in shale , narroVl in silic . beds like Entrada SS e As sual , last stage 

basic dikes . 

Dome blends somvhat into SW flank of San Juan uplift (cf . Cerillos 

Sandia) . Beds dip away in all directions fron the 15 mi . dore j outside all 

flat . While the major sto cks apn . did no doming , intnnsion of lar~e amo~ s 

P as sills aroubd center , thinning optward , caused a large part of doming 

T-"1portr.mt faults are few (the more perte ct the doming , the fewer the f I ts) 
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~ny veins in central -part follow faults radiating in ffeneral from 
M 

the center of the domeand rrprobably developed in re sp onse to tensional 

stresses s et up during the format ion of the dome TI (p . 530) . 

2roduced over ,,;4 , 000 , 000 Au ., over ,:il , OOO , OOO Ag. Gold- silver tellur

ides , free _old . ~rgentif . tetrahedrite , stephanite etc . py, ccpy , ZnS , PbS 

stibnite . Gangue qtz ., chalced . Main ore brearers Entrada and T>horrison, 

brittle. T ese circle the dome far from'center . Negle c~d vein ialong 

a porphyry dike radial t o dome (E- W, E of dome)Repeated openings. 

Presence of Fide fissures in brittle rock vIi th mus~y shale above and 

below ood evidence of f i ssurin8 thru uolift .How else? Stretching, 

soft ro ck thinned by plast~c flow ; brittle couldn ' t , had to break. 

I 'm not quite half t'0r.u the a l phabet nor thru t he 1 i.st of domel 

ore districts either;but I had better turn to the more elongated domes 

grad i ng to anticlinal forms . Time forbids more than a few brief menti ons . 

- 18 -
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