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INTRODUCTION 

The Sangre de Cristo ~ountains are a part of the Rocky Mountain ~fstem in 

Colorado and New Mexico. 1ne range starts at Salida at the north and trends 
\.G.- ... "y bee.. k. "vo.c:Il / 

south-southeast to the ~181U hd Pe" Ii 8 (;i<4l. "l-j·:::IlC=s*iI=diCililiSiIIICiitalll'!Jt::T:=Did .. _ ••••• ~e~"''''''''' •• ·1ii7.Glilnilliai.:8Ii11iiit.ee8e..I 

Here the range . jags eastward about fifteen miles and then trends southward into 

New Mexico. For tnis paper the southern termination of the Sangre de Cristo 

Mountains will be considered to be at Santa Fe, l'iew l11exico. Actually the range, 

while continuous, has been artificially divided into different geographical units. 

Between the Spanish Peaks area and the New Mexican border it has been called the 

Culebt'a Range. In New Mexico it is called the Taos Range north of Ferdinand 
."'4-

Creek Pass, the Mora Range from there to a point about 15 miles east of [ Santa 

Fe Range from about Ferdinand Pass due south to Santa Fe. 

'fhe Sangre de Cristo range is very imposing because of its height and narrow-

ness. its highest peaks are the 13,390 feet Mt. Blanca, just north of Gunnison 

Pass; and North Truchas Peaks, 13,306 feet, near Santa Fe. Throughout most of its 

length the range is not more than fifteen or twenty miles wide, but at its southern 

end, in New Mexico, the Sangre de Cristos widen to over thirty miles. 

The range rises steeply from the surrounding plateau cbuntry, which is about 

6,000 feet in elevation. The relative height, the glaciated peaks, the spruce and 

pine forests in the lower portions of the range, and the snow fields make the 

Sangre de Cristos a beautiful range. 

Economically, however, the rWlge, for the most part, is valueless. The rain-

fall in the range is too small to make it a good storage area for water, and the 

mineral resources are very meager, with only one district, the Elizabethtown dis-

trict, in New Mexico, h~ving ~roduced any notable mineral wealth. Because of this 

lack of rainfall and minecals the Sangre de Cristos have received only a small 
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amount of geologic~l study. The information about t he range is scattered and often 

too general to be of value. Several areas have received some attention from geolo­

gists, and t hese will be discuHsed 'and from these bits of information something of 

the history and ore de?osits will be deduced. The areas which have been studied 

in some detail are: between Crestone and Orient at the northwestern part of the 

range; the eastern portion of the range adjacent to Huerfano Park; the Grayback 

mining district; a small a rea adjacent to the Spanish Peaks region; and the ore de­

posits in the New Mexican part of the rrulge. 

FORMATIONS IN THE SANGRE DE CRISTO RANGE 

The following is a generalized section taken from J. H. Johnson (6) giving 

the character, age, and apfJ roximate thickness of the formations in the Sangre de 

Cristo range, Colorado. 

. . 



\ 
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AGE 

Pleistocene 

Creta ceous 

Jurassic 

Permo­
Pennsylvanian 
Probably 
largely 
permi an 
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SANGRE DE CRISTO MOUNTAINS. COLORADO 

GENERALIZED SECTION---SANGRE DE lJRI ::>TO REGION 

FORMATION CHARACTER 

Recent Glacial and stream deposits 

Dakota- Vlliite to buff sandstones 

THICK..~ESS 

FEET 

0-300 

about 70 

Unconformity ____________ . __________________ ___ 

Morrison 

Sundance (1) 

Upper 
Sangre de 
Cristo 
Formation 

Shales and sandstones, green 
White, and red 

Thin limestone layers and 
shales, mainly gray 

Coarse clastic sediments, 
largely red beds. Sana­
stones, grits and conglom­
erates. Upper portion all 
red beds. Lower down some 
beds are gray to buff or 
even brownish. 

600-700 

_ 0-30 

8000-11000 

__________________________________________ Unconformity 

Pennsylvanian 

Mississippian 

Ordovician 

i re­
Cambrian 

Lower Sangre 
de Cristo 

Sandstones, shales, and 
limestones. Some conglom­
erates. Some beds quite 
fossiliferous. 

Unnonformity ------------ ---------
Leadville (?) Hard gray to white lime-­

stone. Found only at ­
northern end of range 

2100 

0-300 

_________________________ Unconformity ______________________________ __ 

Harding 
formation 

Thin limestones and sandy 
limestones, found only at 
northern end of range 

Gneisses, Schists, and 
Liranite. 

25 
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Photostats I and II give the stratigra1my as compiled by Burbank and Goddard. 

No comparable sections' were seen in the literature for the New ~exican Sangre 

de Cris tos. 
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~EOLOGIC HISTORY OF THE SiU~ GRE DE CRISTO MOUNTAINS 

1'he oldest rocks eX'~osed are ... re-Cambrian granite and contorted gneisses and 

schists. however little is known of their original character and therefore the 

geologic history of this area will begin with the Cambrian. 

Cambrian: Most of the araa in this period probably was a low lying land mass. 

Ordovician: Again most of the area was a low land mass, but the sea had begun 

to encroach on what is now the northern part of the range. This sea may have 

covered some of this land during part of the ~ambrian also, but this point is in-

definite. 

Silurian and Devonian: During these periods the land rose a little and no 

sediments were deposited. 

Mississippian: The sea again encroached in this period this time moving some 

twenty miles south of its Ordovician boundary. The sea was quiet and deposited a 

fairly pure limestone. "'n the later .fJlississippian period a mild deformation took 

place. The axis of this minor deformation, which was about north-northeast, was at 

a slight angle to the present Sangre de Cristos. It cut the .?resent range axis a't 

about Alamosa. 

Pennsylvanian: The Sangre de Cristo ~nge area was no-dovll1warped and the rermo-
• 

. Pennsylvanian geo::''Yncline was formed. This trough, which trended north-northwest 

received thick sediments during this time from the rigid shelves to the east and 

west, with most coming fr-om the 0an Luis-Uncompahgre geanticline to the weBt. A 

small area immediately to the east of this trough, from about Silver Cliff to fifty 

miles south, probably was an island at this time and also a source of sediments. 

These lands rose quite high ~ in the ~ennsymvanian and Permian periods, and the de-

bris was deposited in the geosyncline was largely coarse conglomeritic "Red Beds". 

Pe r-mian: The conditions now were a continuation of the -"eIL."1sylvanian conditions, 

with ·the lands gradually wearing downward. 

Mesozoic: During this age the Sangre de CriGto area was predominantly a fair-
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ly stable lowland, and only a few feet of marine sediments were deposited at this 

time. At the end of the Jurassic the re was a mild deformation which was enough to 

cause a slight unconformity between the thin .Jurassic and Cretaceous beds. 

However, the major deformation was not until the end of the Gre t aceous. 

'rhe Larsmide Revolution: No more sediments were deposited in the Sangre de 

Cristo area proper after the end of the Cretaceous period. At this tL~e and continuing 

into the late Eocene or possibly lat~T, the Paleozoic and liN.esozoic strata were 

strongly deformed by folding and thrust faulting. This orogeny has been studied 

particularly on the east3rIl slope where it is most apparent. '!'here the mountain 

range seemed to ride eastward ove rturning beds before it and causing large westward 

dipping thrust faults. This deform&.:'ion however was sporadic, or at least varied 

s omewhat in intensity, a s will be seen in the section on structure. The Wet 

Mountains to the east are ccnsi dered to be forelands, and to be equivalent to the 

island arc south of the Dutch East Indi:es by Burbank (1). 

No volcanism took place during this first folding, possibly because of the 

thick sedimentary cover. However in the late Eocene some minor volcanism occurred 

along the range. The most important volc: ani sm , although still not on a l arge scale, 
..... ~ 1... 

occurred in the Miocene. This was accompa:nied with some int~sions also~the 

Spanish Peaks being f ormed at this time. 

The andesites and ~lsalts of the San LUis Valley are ~uaternary or late Tertiary. 

During most of the Tertiary three l arge ba sins we ce receiving sedilllents from the 

Laramide Highlands. These were the Uinta Basin, the San Juan Basin, and the Huerfano 

Basin. This latter basin, located just east of the Sangre de Cristo Mountains, was 

probably formed in the early Eocene, an:d received late Eocene sediments. 

The San Luis Valley to the west of the was formed 

at this time. The Huerfano Basin and the San 

~Ja[! $:" The Sangre de Cristo Range should be considered to be essentially a 

horst, (somew'hat uptilted at its westward side)ces MIa ~let1'a- Mavada RB:ft~e W(£i!~. A 
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major fault of the Huerfano Basin, incidentally, runs from the Sangre de Cristo 

Range to the southern end of the Wet Mountains, i.e. east-west. This suggests that 

the Huerfano Basin dropped is a rectangula r bl~ck. 

Post Laramide History: After deposition of much Miocene sediments in the San 

!..uis Valley, another uplift of the range occurred t!ausing some folding of the Mio-

eene sediments , but from late Pliocene to the ~resent time there seems to have been 

little uplift of the range. 

The last important geological event was the Pliestocene glaciation of the range 

peaks by Alpine glaciers. 

STRUCTU8B OF THE SI~GRE DE CRISTO RANGE 

Broadly speaking the Sangre de Cristo is a narrow high range which is arcuate 

toward the east. The core of the ~ange io pre-Cambrian granites, gneisses, and 

schists, but very little is known of the structural details of these old rocks. The 

more recent rocks, which a re predominantly middle and late Paleozoic age, have not 

been studied in detail except for the lluerfano Park area and the area between Crestone 
the 

and Orient. Photostat III is a general geologi c map of/Colorado Sangre de Cris tos 

com;)iled by Burbank and Goddard. As is usual.~y the case in such circumstances there 

is, therefor-e, conside r able di sag reement on the structure of the range. 

The early workers, who did only reconnais sance mapping, considered the range to 

be s simple anticlinal structure caused by compression (4). ~ach succeeding geol ogist 

found mo re complexities. In 1929 J. H. Johnson (6) first saw a suggestion of thrust 

faul tine at the eastern art of the range. The Lindgren Volume (3) in 1933 acknowledged 

that the Sangre de Cristos were the most compli ca ted range in Golorado. The last 

paper published dealing with the structure of the sangre de Cristos was by Burbank and 

Godda rd (1) in 1937. Because t his is the only detailed structural work done on the 

Sangre de Cristos most of this portion of the paper will be taken from that article. 

~ lt will be neces sary to extrapola te somewhat from Burbank and Goddard's paper, because 
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they studied only small areas around tiuerfano Park and between Crestone and ~rient. 

Due to the great complexity of the geology that was all these men could study in 

detail. 

The cause of the complex structure of the ~angre de Cristos is ~robably related 

directly to the great thickness of sediments. 'Lb.i ::; thicknf:l S~ proba bly was a con-

tributing cause not only to the intense folding of much of the ~aleo ~oic formations, 

but also to the great thrusting on the flanks of the r ange which probably took place 

in conjunction with uplift and folding. 

In their study of the "marginal deformation" east of the pre-Cambrian masdfs 

between Orient and an area mi dway between Cre stone and Huerfa:no Park Burbank and 

Goddard found that compl ex folds and overthrusts domi nated the structure. The folds, 
W 

which trend N 35 E, are major features, and locally recumbent, while the thrusts, 

which were westward dipping , were i mbrica ted and sometimes steeply inclined. Here 

the mas sif seemed to be thrust upward toward the top of the ra.nge. The Paleozoic 

sediments eastwa rd toward the peaks of the range were found to be steeply dipping or 

overturned. and in places showed yielding by pl astic flow. ~stward, past the top 

of t he r ange, however, the sediment I:' show a normal eas t ward dip graduall y becoming 

shallowe r in di p toward t he Wet Mountain Valley. East of the crest, the refore, the 

~~~ beds as sume t he simple anticlinal attitude seen by earl ier writers. See IV. 

'fhe thrusts themselves were fo l ded and later apparently rebroken particularly 

in t he ma jor anticl i nal s truc t ure nea r the peaks. The thrusts are considered to be 

poss ibly a surfa ce rebreaking of a. ma. jor f ault in depth. 

1~e pre-Cambrian rocks show two stages of deformation, one in pre-Huerfano times 

(pre-la te Eocene) in which thruot plates of gr anite overrode the border zone of the 

Sierra Blanca maS pif (Photost a t VIII) and the other stage, post-Huerfano, which is 

also upthrus ting . The l att er formed the thrust Dounda ry at the eastern edge of the 

massif (photostat VIII). The maximum vertical uplift of the massifs are about 3 

e . miles in the Blanca Peak area and 2.5 mil es a t Gruybuck Mountain. (l'hotostat VIII). 
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Burbank and Goddard concluded that the very complicated structure seen in the 

~ ea rboniferous rocks in the Sangre de Cristos all could have been formed above the 

basement pre-Cambrian. This suggests the possibility of uplift and flow down the 

sides of uplifted structures forming overturned folds and thrusts. 

MINERAL DEPOSITS or~ 'fHE S lNGRE DE CRISTOS I 'N NEW MEXICO 

'fhw Sangre de Cristo Mount ains a re in parts of Taos, Colfax, Mora , San Miguel, 

and Santa Fe counties in New Mexico. In the range in this area there are numerous, 

minor ore deposits . Their mos t im~jortant metals are copper, gold , and silver, and 

their age vLries from reputedly Pre-Cambrian to Pliocene . 

t'RE-CAMBH.I A..~ ORE DEP00ITS : In S5.n Miguel County at the Hamilton Mine and in the 

Rociada district t he ore deposits are thought to anteda te the Paleozoic sediments . 

Three tYlJes of Pre-Cambrian de posits were noted; t hey are: quartz-filled fissures 

(usually lenticular), shear zones filled with quartz veinlets, and sulfide dis-

seminations in am.iJhibol it.ic schists. These deposits are generally as sociated wi th 
''" " 

secondary heavy silicl., tes (so-called high temperature silicates) and have been sub- '-......~". 

jected to stresses of dynamometnmorilhism , showing the effects of pressure by 

following the cororugation of the schists. 

The principle pre-Cambrian deposits in the Bangre de Cristos are the Arroyo 

Hondo and Picuris dist r icts in Taos County and the Rociada and Pecos districts in 

Ban Miguel County. 

Pi curis or Co ~per Hill District: This district is in southern Taos County just 

ea,st of the Rio Grande. The veins 2.re glassy quartz containing chalcocite, cuprite, 

ID5.la chite, and cbrysocolla in addition to some possible a rgentite and tetrabedrite. 

Th e iJresence of limonite suggest that ?;yri te Was once present, and locally high 

silv '~ r and gold values were encountered. 

The veins are predominantly in pre-Cambrian schists, slates and qua rtzites which 

have a schi stosity wl:ich runs slightly I1north of west" and dips steeply to the south . 

The veins 2.pparently cut this s chistosity , because they strike north-south and dip 

moderately to the west . 
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The reasons for calling t his deposit pre-Cambrian are obscure. The glassy 

• quartz and the presence of tourmaline in veins which are relate.d to the ore veins 

suggest formation in the hypozone . The veins were almost certainly formed sometime 

after the metamorphism of the surrounding rocks. This metamor phism was quite i n-

tense, for such minerals as tourmaline , garnet, corundum, sillimanite, andalusite, 

staurolite , and perhaps cordierite were developed locally. These minerals , in 

addition to the pr esence of slat es , show that the area has undergone regional meta-

morpbiBm and that the rocks vary from epizone to high mesozone. 8uch metamorphism 

YOuld deform ~ veins. The facts that the veins cut the schistosity at a consider-

Bble angle and th a t some are in complex fracture zones suggest that there is no re-

lationship between the schisto sity and t he vein formation. All t hat can be stated is 

that the vejns were fo r med after the formation of the metamor phics and probably by 

another deforma tion . The cover, which '71:>.S probt.bly gree.t at the time of vein formation.l 

has since been eroded off. 

No details were given about the Arroyo Honda district in Taos County except that 

the veins were associated with high temperature silica t es introduced along with the 

veins . 

The Hamilton Mine , San Miguel County; The liamilton Mine i s located at the con-

fluence of Willow Creek and the Pecos River, about 17 mi l es east-northeast of Santa Fe. 

This deposit is in an am)hibolite and forms a belt N 500 E parallel to the strike 

of the amphibolite. The minerals are tourmaline , hornblende, pyrite, chalcopyrite, 

and sphalerite. Althougb primarily a copper mine, gold and silver values were some-

times high enough to make the ore mineable for precious metals . 

'rhe evidence lin favor of this being a pre-Cambrian de j)osi t is much stronger than 

t bat of the -"icuris district. These dei.;osi ts are overlain by Carboniferous sandstone 

conta ining chloritic and serpentinous cement. Some of the sand grains look li~e the 

outcrop rock of the Hamilton Mine. However no ore minerals were found i n the carboni-

ferous rocks, nor were tourmaline pebbles or sand noted. No ore has been found in the 

Carboniferous rocks of the area. 
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The evi dence points toward a possible pre-Cambrian age. However 1. think it not 

• conclusive. l \he CarbonifHrous rocks may have been mere y IIt rap rocks" guiding the 

solutions a l ong the pre-Cambrian l ines of weakness. No maps of this mine were in­

cluded. , and .L t hink not enough work has been done to eithe r prove or disr,J rove a pre­

Cambrian age for the Hamilton Mine ores. 

The Rociada Districts, San Miguel County: This district i s in the northwest ern 

pa rt of San Mi guel County near the Mora County line. 

Immediately to the west of the Rociada District i s a series of eastward dipping 

sediment8 wi th the Dakota ( ?) sandstone a t the top; then some IIJ ura-Trias" red oand 

stones and shales ; then some carbonif e rous strata underlain by the pre-Cambrian core 

of t he Las Vega s and Mora Ranges . The Rociada District itself is in an ar ea on the 

eaotern Hlope of the range where the G.rboniferous r ocks alt erna ted by faulting wi th 

the pre- Cambrian. Most of t he or es a r e referabl e to t he pre-Cambrian, but it is in­

tere st ing to me t hat some cop .~!er is also present in Carbonife rous rocks. 

'l'he strike of the rocks at one mine, the Good rloj,)e is N 48° Wand a dip of 60° 

flouthwe8t . 

The Sam Adams claim i s on qm .. rtz stringers which a re mostlY ,jarallel to the 

s chi s tosity of the pre-Cambrian country rock, s triking N 45° W and dipping 40° SW ., 

but sometimes transver~e to t he s chi stosity. The minerals are: pyrite, galena, 

s phalerite , cOPi;e r (as stains), gold and silver. 

'fhe Good HO}.le Mine is similar, but the ore is along limestone bed<ting. The 

bedding has about the same dip and strike as the Sam Adams stringers. 

Some other quartz ve ins in the district are more northf~ rly in strike and some are 

in sheet .,d zones. One vein i s cut off by ca rboni f erous dediments. If the contact be­

t ween the ca r boniferous r ocks and the pre-Cambrian we re definitel y 8edimentary the age 

of pre-Ca rbonife rous is quite definite. Again I am not sati sfied with the evidence. 

With no maps incl uded in the report, and no detailed work having been done, the evi­

dence for pre-Cambrian age s annot be conclusive. 
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Commentary on the Pre-Cambrian Ores : On t heoretical considerations the deposi­
tion of extensive ore de _~osi ts during the formation of schists seems unlikely. while 
schists are forming the rocks act plastically, although not really being plastic . 

Such "pla sticity" is not conducive to the formation of channel s for ore solutions. 
During metamorphism there is pr obably little addition or subtraction of substances 
witb tbe possible exception of some highly volatile constituents such as boron, 
fluorine, or ca rbon dioxide. The possibi lity of subs tances of low volatility , such 
as metall ics , being transported in quantity during metam orj)hism meems remote. How­
ever, theory to the contrary , the deposits discussed above, may stil l be of pre-

Cambrian age . 

OTHER Ori.l': DK~OSITS OF THE NEW MEXICQ. S!1NGRE DE CRISTO: 

The Red River District , Taos County : The Red River district is around the town 
of Red Riv9r in the heart of the Taos Range . 

'l'he rocks he re are l) redominantly pre-Cambrian. A monzonite por:;:Jhyry of p robable 
pre-Tertiary age is ? resent , and some more recent andesites, ande sitic br eccias , and 
r hyoli te flovls and breccias are seen. Generally t hese rocks a re above the pre-Cambrian 
core. The deposits occur mostly in the monzonite j)oriJhyry but some cut the rhyolite 
also. 

The veins trend generally within a few degrees of no rth- south and dip not very 
fa r from vertical, but litt le also has been noted about their structure . 'l'he p rinci})8,l 
gangue miner~ls a r e qua rtz and ca r bonates , wit h the s~lfides generally disseminated 
through t he gangue ~nd wall rock. The metall ics a re: ~ yrite, galena , sphalerite, 
chalcopyrite, molybdenite , and posHibly petzi t e. Prima rily gold is mined -out a t 
plac :') s copper , silver, and lead are i mportant. 

Other Taos County Districts: In addition to the distri cts mentioned before there 
are a l so the anchor , La Belle , and Glenwoody districts , but there i s nothing parti­
cula rly noteworthy about these districts. The geology has not been studied in detail, 

~ and the mines have hardly progressed from the prospect s t age . They a re mostly 60ld 
camps. The t rends of t he structures were not stated, nor was the i r age given. 
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The ~lizabethtown J istrict, Colfax County: This is an im~ortant mining district • 

.lt is in the Vlestern pb.rt of C;olfax County in the (;imarron Range, with mo ·;t of the 

mining being limited to Baldy Peak. The total production of the district is a bout 

~5,000,000 (1910). 

The dominant rocks of t he district are of ~aleozoic and Cretaceous age, although 

some pre-Cambrian is exposed. 

Broadly the structure of the rang.,) is as is shown in the diagram below. 

Sa/dy Pic" 

Fig. 1: Diagrammatic section through Cimarron ttange at Elizahethto·wn . Only most im-

portant porphyry maS:38f.; shovm. Kl, Laramie (-t) sandstone; J"rb, "Red Beds", ("1, Gar-

boniferous lime stone and grit; ARgn, pre-Cambrian granite, gneiss , and schist; p, 

orphyry . Dashed lines are probable lines of faulting. 

The beds dip to the east and are normal-faulted a s is ty!.)ical in so many Rocky 

Mountain areas . The Cret.aceous rocks a re cut by numerous intrusive masses of monzonite 

porphyry which vary considerably in size . Contact metamorphism near these rocks is 

common. 

The district produces gold primarily , but some copper, silv , r, and iron are of 

• possible importance. The gold de >osits are of two types; contact metamorphic in 

calcareous sediments and quartz veins striking roughly north-south . 



-14-

The mine rology of the veins is quite simvle. The principal ~angue is quartz 

• i th a litt le calcite . 'rhe most important metallic mineral is l-'yri te. Chalcopyrite, 

galena, magnetite and P'Jrrhoti te may also be present . 

Important mines in t he district are the: Aztec Mine, Black Horse Mine, Montezuma 

Mine, and 11ebel Chief Mine. 'rhe latter mine is interesting in tha t the ore occurs 

as irregular bodies in shale on the footwall side of j orphyry dikes. 

D IDo , 

Fi,s . 2: ::iection throut~h Rebel Ghief Mine, Elizabetntown district. 

At I ron Mountain the ores are dellosits of e; idote, garnet , magnetite, specularite , 

and gold , all apparently replac~1g limestone and l imy shales . 

The Gimarroncito District: ~his district lies about 14 miles south- southeast of 

Elizabethtown near the west of the Cimarron Range . 

The country rock is pt"edominant l .; Paleozoi:c and CFetaceous sediments whi ch have 

been intruded by monzonite por~hyry. The strata at"e gene rally gently dipping . ihe 

ores in the area a r e predomL1ant y of the contact metamorphic type carrying : andradite , 

e pidote , quai~tz , calcite, specularite, magnetite , pyrite, chal co,tly rite, and gold . 'The 

mines a re worked for go~d. 

Mora and San Miguel Counties: The ore deposits of these counties are minor and • some have been dealt with already under the pre-Cambrian deposits . 'the mining districts 

of these counties a re t he Rociada district, the Tecol ote distri ct, some :Jre-Cambrian 
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de posits, and some mi nor copper deposits in the santa Fe Range and the upyer Pecos 

f{iver • 

The 'l'ecolote district has two ore bearing horizons , both arkosic formations but 

of different age s, Cretaceous and Carboniferous . '.lbey are mined for cop~)e r, and al-

though there is a l U'ge amount of copper in the co 'mty , the o r e is usually subeconomic . 

This copper is s o d issem1.nated tha.t it wa s believed to be a result of late ral secretion 

~e.~/ 
by some gsologi s ts, but upon examina tion the ore~found to parallel fissure zones 

which struck north-northwest , and is believed to be related genetically to these 

fissures • 

.b'lomo is situated on the west slOi.18 of the 0angre de Cristo ttange about forty 

miles north of New fAeii:ico. 'l.'he ore de ) osits in this area are admirably exposed by 

the ~i to iJeco Greek ca nyon, but the information concerning them is r ath '') r meager. 

The ore occurs in the shatter zone of one of a series of steeply dipping east-

west f aulG[; . The f t<.ul t its elf is not seen becaus e the Rito ~eco has chosen that 

weakened zone a s its bed . Ho',,'ev"r , the evidence froIT'. di::;pl Etc8ments of beds on the 

stream s:ide s is unmi s takeable . The beds dip gently northward and we stward with the 

east-west faults rai~Jing tile north side relative to t he south • 
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The ore occurs in crushed, intensely folded, gneiss of g r a nite origin. 

Silicifica.tion and hydrothe rma~ alteration took pl2.ce before and duri ng the de position 

of , the are minerals. 1'he 5e are gold and py r ite . \"Jutting all other features in the 

area , &nd' apl)arently not re lated to the mineralization just described , a r e a series 

of true quartz veins containing ga lena , s phalerite , chalcopy rite , fluorite , a nd 

specularite. 'lhese veinH a r e small and non-commercial . Where they cut the replace-

ment ore bodies t here is no enrich.JIlent of those ore- bodies . 

The strike of the vein s cutting the earl y are deposits was not given , but ~ 
~~Q.S!II\C.o:t..~ '-$ 1"'~(J. ... ¢d,';'~ 

iJ;l+ ']29EJ'H~r; that "UHi mr' h~ OPA..AQClll!:p@oa - f;j "PO ~ea3t-west faul . ·.l.'hi s suggGsts 

some dO\'fmrard tilting of this lIcrti en of the range te the north . '1'he f act that the 

highest peak of this art'l l:!. is at the southern part of the r ange also tends to confirm 

this . 

COflper Ores of Rito Alta : R. M. Bagg (7) mentioned s ome co?per de ~~osits occurring 

in fissur As , joints , and bedding planes along the base of l{i to 141to lii.ountain . rioVTevor , 

be VlaS usinG these d.e1)esits to p r0ve the ll::.t , rttl secreti on theory , and his information 
\eh~)'u(.()lIdj ~ 

war." therefore, rath-, r sketchy . '.I,'he ore miner a ls were chalco::write , 'eh:Jll',''leeeild!!~ , some 

Rilv':r,. and gol J . At least some of the fissur .. , s were str iking ro gh Ly north-south , 

and dipped westward . 

The Gray back Minin5 Di s trict: Around Grayba ck Mountain, jU8t north of the jog 

in t he Sangre de Cristos , near 0paninh Peaks a ~>e a se rie s of ore de~Josits . Al t t ough 

the mining district is minor the ores a re i nterest ing and dive rsifi ed. 

The ore s i n this dis trict occur for the m0 ;l t plcl.rt in ca rboniferous rocks ,,';bi ch 

have been intrulled by monzonite porphyries and a d i orite s tock. The rocks dip pre-

dominantly eastward Ilnd , ac(~o rding to the geologic map shown , the r egional s truc t ure 

i~ f ai rly simple . 

There lire six ms.in types of lode de posits i n the Grayback di s trict. lhey are: 

(1) Contact De posits 

(a ) Archean - Carbonifer ous contact 
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(b) Sedimenta ry - igneous contacts 

(c) Archean - igneous contacts 

(2) Impre gna ted s ch ists 

(3) 1"issure veins , shee ted zones, etc~ 

(4) Mineralized dikes 

(5) Metamoq)hc.sed bedded deJ?osi ts 

(6) 1Jli s cel laneous de ) osits 

ill thes e de:)o ,~its a r'lJa rently are the result of the name mineralization . MOf; t of 

the values a re in silver , gold a.nd cOjJper. 

The fir s t t y pe of ore der~Jsi t contact ores is simpl y in sheeted zone s and weakened 

a rea s adj a cent to the cont~ct 8 of dissi rnilB.r rocks, but no de posits of this tY tJe were 

found which we re mineable. 

The impregnated s chists were not of any value either, a lthough in one area a 

considerable amount of cOPt, sr minera lization wa s present . 

The fi s sure ve ins have been producers. Two ty> s of fis sure veins were dis-

tinguished , one steeply inclined and the other a flat-lying blanket t y ? e, with steep 

vein<; wi der than the flat ve ins . l 'he autrlOr'S of the pa.per on the lirayback d istrict 

I:l. ~sumed diL e rent a ges for the t wo vein sY f: tems, but no intersections of the veins 

were seen , and their- reasm\[; for a 3sumi.ng diff erent age s were obscure. 

The miner.alized dikes of the a r e a can a ined no are, but their alte r ation indi-

ca t e s that they were passageways fat' solutions . 

The me tamorphoi;;e d. bedded de iJOs i ts are r-e :;:; lc:'. c s ment dei)osi ts in ca rbonife rous 

lime s tone . The mine ral c ont ained are calcite, garnet, hematite , magnetite, a little 

pyrite, gold , and silv8r. These ores a re not mineable for any of their minerals 

a lthough the gold and silver wer-e nearly economi c, and under different conditions the 

iron may be mined. 

The authors of the Grayba ck district paper correlated the metamorphi c de )osits . 
with the intrusions of mon zonite porphyries with wh i ch they are intima tely associated . 

Howeve r they gave no deta ils about the mineralization. 
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A productive deposit occurring at the Mountain View Mine does not fit into the 

above classification of deposits . 1nis ore body occurs in a brecciated monzonite • ~;orphyry a t the intersection of · two obliquely intersecting sheeted zones, whi ch st rike 

N 740 it . a...'1d S 260 E, respectively bLnd dip 790 N. cmd 860 S., respectively . This de-

posit is in a chimney form and cont ains sulfi de of iron, sid~rite, limonite , and gold . 

1n summary the Grayback di::>trict is s"Lrictly minor as far as l ode deyosit s go. 

The placers are more vu.:i.uable . The paper on the Grayback district was rathe r sketchy 

and very f ew details of mine r alization or fracture a tterns were given. Apparently 

a northeast fissuring with a southeast dip i s pr es ';nt. The ores are ba sically gold , 

but locally silver, copper·, lead , or iron could be economic. The age of these deposits 

was asswned to be J ost-Eocene , but the ating was indefinite. 

SUMMAJ-tY OF Crill DEPC::;ITS I N ThE SANGRE DE CRI::iTOS: 

The t hickness of the post pre-Cambrian rocks in the Sangre de Cristos has not 

been rlot'ked out. However, i gbLthe r from the article on the New Mexican mines that 

the i'aleozoic sediments i n that ar '3 8, probably a re less than ha l f the thickness of 

t ho se in the northern a rea in Colorado. It is possible that this thinner cove r 

allowed ore solut ions to penetrate the cover and enabled volcanism on a f a irly large 

scale to t ake place in t his southern area. It seems probabl e that the scarcity of 

volcanism and ore de posits in most of the sangre de Cristos is due to the thick sedi-

menta ry cov~r. The only mineralized a r ea of note in the Colorado Sangre de Cri s toE 

i s at the Grayback district where the r ange jogs eastward . In this area other factor s , 
L"'o. , ... -4. tl oJ. t.! 

POSSibiy~~ « tlJ e jog , may have been ope rati ve • 

• 
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Photostat IT • . . 

and Some of the Surrounding area 

Huerfano Pat'k, SkBtch map. 

~hoto -tat vI : Bruff Creek Area, Huerfano Par-k • 

.t'hotostat VIr : Pl astic Deformation of Slate Bodies near Front of Overthr-UBt l)lates 
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