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ABSTRACT .

The TusaseTres Pie&ras area, in north-central New Mexico, is LO
-miies iong end has an aregbf 500 squere miles, It ineludes a part of
tﬁe southeastern extension of the San Juan ﬁountains of the Southern
Rocky Mountaiﬁ"physiographic province and a pert of the Rio Grande de-

pression, 2 northward extension of the Basin‘and Range province.

The main problemsof the Tertiary geology are : (1) the age and .
relations of the formations that are cont;nhous with and peripheral .
to tﬁe compoun@ volcanic dome of theféan Juen Mountains and their re-
lations to the deposits, Santa Fe and Abiquiu formations, of the allu-
vial basins of the Rio Grande depression; and (2} the_position of the
Sen Jusn peneplain with.respect to this sequenoe.

- The rocks of the area were mostly derived from local volcanie

. cen%ers. They con31st largely of stream—lald deposits, detrital aprons,

sccumuleated on the borders of areas built up by contemporaneous vul-




Juan region extend southward without lithologic change into the San

Juen dome and end in this area.e
The Los Pinos formation, here redeflned and subdivided, is

Ajseparated from Treasure Mountain by & con31derable time interval but

hrests upon 1t with anparent conformity. The Los Pinos is separated
from the OVerlying Hinsdale basalts by an unconformity, here recog-
nized for the flrst time. TIn part of the area it 1s divisible into
'ﬁembers: the Biscara (new name) characterized by dark-colored quartz
~latite; the Esquibel (new name) characterized by fraéments of coarsely
porphyritie quartz latite, the Jarita (new name), basalt flows; and
the Cordito (new name) characterlzed principally by light-colored
porphyritlc rhyolite. These individual and distinguishable parts, the
pyroclastic and effusive rocks in the fermation, and the lithologic
similarity of coarse detrital beds to the volcanic rocks indicate that
the formation originsted as coalesced aprons of detritus about centers
of conteﬁporary eruption rather than as the product of renewed erosion
on the uplifted San Juan dome as heretofore thought,

The Senta Fe formation of the extreme southern part of the area
consists of sandstone and arkose derived from the erosion of granitic
and metamorphid-roeks. It is coﬁtinuous with and similar to the for-
mation in 1ts type locality. The divisibility of the Los Pinos forma-
tion makes it possible to shew“that the Santa Fe i1s in part equivalent

to and in part younger than the topmost member of .the Los Pinos., As

the Santa Fe ranges in age from upper Miocene to 1ower Pliocene, the




piles here referred to as the San Antonio andesite; and (L) the Ser=-
villeta formetion (new name). The two older basalts, Cisneros and

Dorado, are somewhat discontxnuous. They rest unconformablyaon both

the Santa Fe and Los Pinos fonmations.d The Servil&eta formatlon, pre--:}if

[ ' -,»‘—. -

viouely referred to as the New Mexico type Hlnsdale, consists of basalt
and 1nterbedded gravel., It rests unconformably on ‘the older basalts

of the Hinsdale volecanic series as well as on the pre—Hinsdale rocks;
The formation is partly an alluvial depoelt f11ling & basin that was
induced by post-Santa Fe, probably mid-Pllocene, deformatlon.

The Tertiary rocks are deformed by gentle eastward tilting and
displaced on & group of related normal faults., The tilting reflectsb
uplift of the San Juan Mountains on the northwest and relative de-
pression of a basin blookdon tﬁe'east. The eastern side of the basin
block is probably strongly downfaulted against the Sengre de Cristo
range twenty miles to the east. Most of the faults of the area are
of relatively small displacement‘and fall into tﬁo zones, the ?usae and
Vallecitos. The Tusas Tault zone trends north-northwesterly:for the
length of the area, ‘The‘main faults that trend with the zone have =
maximum displacement of 1,200 feet. Cross faults that offset the main
faults have a lesser diSpiecement Movement on the main fanlt of the
Tusas fault zone occurred tﬁioe. Movement was initlated after the
close of Santa Fe depoeitiOQJTbErosion then'destroyed most of the re-

sulting relief, and formed"e”relatively smooth eurface-on which the

Dorado basalt of Hinsdale‘age wa .erupted. Thils basalt was: dis- -

aaaaa



Ly

Jarits basalt in the drainage basins of the Los Pinos River and the Rio
San Antonio. Subdued summit topography in other parts of the ares

and.benchlng of the pre-Canbrian rocks at positions that arehstrati—

R

graphically high in the Los Pinos are probably also evidence of this‘f?’

Wl o op oS, _\«1 FP

erosion interval.‘ It seems probable that the San Juan peneplain should
be correlated with the post-Los Pinos and post Santa Fe surfaco on
whlch the Hinsdale basalts were erupted. - |
Three and possibly four addltional sub-oycles of erosicn are re-
presented by accoroant ridge spurs in the Tusas Valley. Asethis ’
valley drains through thelGhama to tﬁe Rio Grande, these vgliey stages
are imperfectly developed and the same sequence probably cennot be
established, because this stream reaches the Rlo Grande across the top

of the resistant Hinsdale basalts of the plateau,
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Dz, Richaxd H, Jahns _
Division of Geological Sclences
“Califoraia Institute of Tachnology
Paﬂadena. 4, Cahiorula

Dear Dxc;cz

PO

{s Sec. Note. the tape WAaE: not elaayx at »lus polat, han-"e the fzrat

couple of lines are missing herey).:

because 1 am leaving in the morning for Iceland and I suspect

unexpurgated version of some of my ideas concerning the Ojo .

Caliente quadzangle. In the first place, the geologic-map bas
- been completed. I suspect that it is time now for someone to

go iato the quadrangle and do the geology of the area, Ihad to

rush in places in mapping the surrounding areas at the rate of

2 to & syvare railes per day. In some places a littie macre detailed -

work might show up further features, However, I am caxtain that

the zoaln picture i correct and that there are sufficient details

for the scale of our map. I did not get 2 chance {o make a geologic

map of that one mine that you wanted doge, Dick, up north of

Cerro Colorado. I suggest the possibility of further work in the

axea would be very useful in the soutbern part of the area, a do-

tailed study of the Abiquin stratigraphy, south of Arroyo El Rito,

Thera are several unconformities and different lithic rock types

to map, croge beds gtudies; ete., to give the history of the

Abiguiu degosition here. Thirdly, 1 had no opportunity to go back

and try to zone the mefamorphic rocks, You will find on the geo~

logic map numbers which are note numbers concerning rock '

samples I collected, most of them oriented for potential petro-

fabric studies that maybe some eager type arocund here would want
to do under Ingerson's or Clabaugh's eagle eyes., I'll tryto dis- -
cuse the quadrangle by regions and, therefore, I hope I can recoxd o
here all of the {deas before they fade away on me., My copy ofmy | .
map has yet to arrive from Socorro, so I am doing this with a i e
. blank topographic quadrangle in front of me, a vivid imagination' ALY
.-and a geries of notes I had written while living in- Ozo Cauonte '

expacﬁng l:o have to do thin dictating now, EPURTN
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Central Transfer Area.» The central Precambrian area wae mapped
by walking the metarhyclite and amphibolite beds, These marker beds
plus crossing some of the other units at occasional places gave me enough
centrol to drag through the contacts through the entire area, You will
notice that I abbreviated the symbol system on the Hopewell series rocks
by leaving off the "PC" deasignation. There is 8o doggoned much data that
ia going to go into that little area that I suspéct that we will have to use. .
simplified notations for the Precambrian rocks. Secondly, I did not .
bother to transfer any of the dip and strike data or other structural data
that was on the original field sheet by Jahns, I suspect that after the
. contacts are on and the drafteman picke out some representative dips
and strikes the map is golng to be 80 confounded cluttered alreaﬁy that
it might be best either to refer the reader to the '‘on file" copy or
possibly even have that few square miles around Cerro Colorado ene
iarged and published in an enlarged scale as & peparate inset map.
The only real thing I noticed in the Precambrian area was in your note
aumber 6 where there wab a considerable amouitt of cordlerite and, ’
I would guess, kyanite in the metasedimentary rocks there, Otherwise : 1
I think the grade of metamorphism io constant along strike, This wmay !
be a local kigh or low or something and it is within the unit labeled
"QPx", The Ortega quarizite seems o be uniformly within the
gillimaunite grade ag you suggested, including the little inclusion on
Cerro Colorado, in spite of what is shown on Corey's manuscript
whexe ke describes the La Madera Mountaing' material as kyanite,
The little red lines in the Precambrian area are pegmatites; the blue
oned, quartz dikes, Some of these aze oneos that I added, others wers
just simply copies of the ones that were on the original field map., In
the northern part on Qwl Cliffs Tula arc three notes labeled "DFHY,
for D, Foster Howett, which represents samples of the {ravertine that
- I collected for him, Those can obvicusly be ignored and deleted, The
£ew places in the La Madera Mountains I could by using the cress-beds
ake absolutely certain that the dip and strike that I recorded on the
map wag right side up or, conversely, upside down, In thoge places I
have marked little arrow with a “Y* at the end of it pointing in the di~
rection of younging of the beds, I started a crude attempt there, in
other words, to unravel the folding in the quartzite, 1 didn*t have time
to do a decent job and probably there are many more folde than are
shown, I also get the impression from the appearance of the porphyrytic
phase of the meotarhyolite that occupies the core of Cexrro Colorado that - .
it iz idensical to the coarse porphyritic granites thatIhave inmy - - ¥
‘Brazos Peak {?) quadrangle and it {s equivalent I belleve to the por- | - l
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metarhyolites are post the orogeny rather than pre the orogeny as

Barker has inferzred, or pousibly the porphyritic phase is simply

not meotarhyolite at all, but represents the tusas granite that kas

come in as ¢ills and bodies into the same genseral area that the

earlier metarhyolites had also intruded, I am just wondering, in

other words, about our intrusive history here which might be the i
final answer. I thought of tkig too late in the game and never had a u B2 f
chance to go back and to field check any spots that might be eritical ‘
. to unravelling the bistory, We probably ought to discuse this with

Barker, too, but I have gotten a very strong impresgion that the

porphyritic phage at least i equivalent to Barker's tusas granite

and my rocks to the north which are nearly circular in map plag,

plutons that are obviously e¢ross«cuiting the earlier metaaeaimentary

' materials,

.
-ty
fy .

NMortheast Corner, ~ & tremendous maze of faults can bo geen
in thiy part where it i well exposed and they probably continue
farther northeast except that in the upper Cafon Seco there are
very poor exposures and not much opportunity to delineate at all
weil, The sedimentary structures and cross«beds are well expoged - A
in the badiaads in the scuth half of Sections 5 and 6, The Callente !
conglomerate of this region is kind of a hybrid that is all composed : 3
of quartzite debris, derived from the La Madera Mountzaing and - L
thereiore it is of many ages, much of it older, some of it probably 3
even younger than the surrcunding Santa Fe formation, In places :
you will notice on the map that I have marked the indication of the - ' E
mudilow terrace deposits sitling on the old high level terraces that ' :
are between 60-68 feet in elevation,

Easot Side, - Santa Fe in this region is generally two segments.
The lower portion s fluvial and the upper is practically all sand
dune deposits and the cross-beds of the sand dunes almost invariably
dip in a nearly ecasterly direction indicating the winds then were N
practically constantly westerlies during the time of formation of
- these dunes. Oune of the problems along the flanke of the high mesa
there ig when are you looking at dunes of Santa Fe age and when are
you locking at rocent cover of dunes that are apparently forming toe .
day, Theze ig a tremendous smear of that type of thing in that
area. You will notice aleo a very shozt line indicating the approwie
mate boundary between the Jower and the upper subdivislons of the
Santa Fe, 1 made no attempt to try to map it everywhere, but you
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will notice {n places the Santa Fe symbol having a D" at the end of
© §t indicating that it was dune material. ¥You will notice also a new
- oymbol all over the map, a little arrow and pome sufiixed letters
associated with it; these arrows are all eross-beds, the "X" fndie
cates crosg~bed, the “A"in Abiguiu lithology, the *D" indicating
dune lithology and I think that is all, at least all that I can think of
right now, It has a zone of cemented beds that may actually be a -
gtratigraphic zone that outcrops in'a pretty linear pattern, but anye .
way there is a suggestion by the cementation in this particular area
of a fault, as shown by the dotted line and the question-marked word
. 'fault!" written along 46, It may be better to leave it out complei.ely.
. The terrace cap of the mesa has pumice and tuffaceous sands in the
-lower 1/3 of it in the southwestern part, mogstly in the northeast -
quarter of Section 19, The notes on the grossg stratigraphy of the
terrace cap in that area is shown on the map, . Thig-pumice material
hao left a {Secretary's note: the tape wasg not-clear at this point and ’]
I believe there is a phrase left out)..,, bag from both of the two outerop
arecas sampled, only the sample 1116 has good pumice fragmenta, I
woundery if they are from the great Jemez caldera. (Sec, Note: a j
phrase ie misgsing here).... also have come from No Agua Mountain
which is north of Tres Pledras which is the only other locahf:y that
I know of that has pumice and rhyolitic material of that late geo~
logic age. Anyway, it adds a littlé spot for study, research and
correlation and we ¢an have a grand time with it or ignore {t. .

Southenst Corner.~ The southeast corner was quite frustrating
because there ig a recent dune cover over everything and therefore
irxtually nothing to see, Arroye Gavilan has a tremendously soft
pand bolftom, go I doubt &£ it would be paggable for even a four~wheel .
drive vehicle, The crossebeds in the Abiquiu formation in the gouthe §
east and cactern belt, ag you ¢can sece, are generally south to south- .
wegt, Quite a contrast to the crosa~beds over in the western gide ]
of the area which generally trend gouth to southeast, It may be that £
, these repregent streams that were coming from the north because y
‘ the Abiquiu is 'equivalent to the Cordito member-of the Los Pinos
formation and that must bave been derived from the north, So these
gireams then were probably filling the fans in around Cerro Colorado
. zccounting for a crosg-bed preference slightly toward the center of v 4
the map area instead of straight due gouth. : It is possible to drive: T
to the old abandoned windmill shown _just south of Arroyo Gavilan ‘ &
over by the east corner of the.mmap, .I don’t think you could cross e REE 5
the arroyo and drive on northward and get in any.closer to the . T T
terraca mesa in that porﬂon. You can't'get on to the hlgh mesa £mm
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the east side because of a continuoua fence. Incidentally, about a
half mile east off the cheet i6 a high flat«top of basalt capped peak ,
‘that ig a very intriguing locking thing. Even though I walked on the’
east and south flanks where sandgtones, tuffaceous sands, and vole
canic bearing conglomerates axe found in nice bedded layers that
are dipping inward undér tho cap, with the cap itself of a basalt
the likea of which I don't recégnize becanse it is not at all like the'
Hinsdale flows that form the big mesa cap 2 few miles farther to .
"the norih and east., Those flows are quite coarse grained and .~
holocrystalline. The basalt capping the little peak is very finew
grained and'dense and an olivine baeait, It may b ve’nW
other band, it may eimply be ouﬂymg remnanta ‘of baga t of un-
known, asg yet, gource arca. )

. Northwest corner and west side.= This is one of the most
monetoncuy areas in the entire quadrangie=~-practically no ex=
posures, most of it appears to be not anly of Santa Fe, but of dune
type Santa Fe. The upper surfaces of the long ridges are probably
graded, but there ig no real harmony to them today becauae of the
later ercaslon, There io a thin gravel vencer on some of it and the
gravel itself suggested that it was let down from the original
terrace surfaces. The fault north of State 96 is well located in a
few places as indicated by virtually a ‘solid line, the rest of it is
dashed because of its approximate location. The fault must die

out very eLortly south of the highway, although the exact spot I
don't know, The exposures, again, are kind of poors Incidentally,
akout a 100 vards west of the northwest corner, going out that
little crummy road that shows up on the map is a tremendous oul~
crop of Precambrian'quartzite, just barely missed the map, fore
tuumeiy, or we would have had another glop of coloxr up the re. -

Aroa scuth of Arroyvo El Rito and Cezro Negro. - Thita io the
most fa:scmating portion of the poat Precambrian outcrep areas,
Unfortunately I was a little pressed for time and gpent only three
daye ficld work in the whole area. it deserves more time to do
the details of the Abiquiu stratigraphy and to study the sedimen=
tary and velcanic history that is so well exposed in it. The area
that you have on the map marked ag “giant scour ard £lll structures”
is actually a little outlying remnant of a epectacular unconformity
within the Abiquiu formation, The best ‘exposures of the uncone
formity are along that cliff face and surrounding the area labeled N

"That, TL.at area incluéaw the ﬂowa and ﬂow remnants.volcanic L

a Vw{’“

= TIrRTTRYT Y
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breccias, agglomerates, aund assorted voleanic junk that represents to
me a moving, flowing mass of volcanic material filling a giant

. channel. That material, a9 you can see from the dip and atrike data,

is strikingly unconformable on the older Abiquiu that has been {olded
and then maybe possibly even faulted in a few places, It has been

dsubled tn this big channel area. It was then filled with the volcanic .
materizl, probably in part £rom Cerrc Negro, but also from the dikes -

that axe peen cropping out in this region, So the stratigraphy appears
to be this within the Ablquiu sequence here: a lower, purplish sand
and silt {this io best seen ia the northeast quarier of Section 28}; these
are overlain by a green and brown sandstone; then, there was au ine
terval of folding and erosion; then this volcanic activity; and, then,
unconformably across those, the unit marked "Post-Tha”, Now,

thig "Post-Tha" starte with brown sands and silte that are really

just a thin lower unit and they are imniediately overlain again by
purplish colored conglomerates compoged of velcanic material that

{g typical of the Abiquiu of this axrea., East of the north-trending
fault and east of the outcropped area of ""Tha", the stratigraphic

coluwmn £g a little bit different wherein it has a brown sandotone that

ig between purpligh colored silts, sands, and conglomerates. This
brown cand unit thing eastward very rapidly, The suggestion i

make at the moment is that the unconforimity on top of the brown

unit is probably the same uncouformity as the one on top of the "Tha'.
Some of thio arca I was mapping during a blinding rain with the result
that all of the major features are right, but that somebody probably
ought to check tho gtrike directicne of some of the dip and strike data
aloag say the middle of Section 35 and 34 in that region south of
Arrcyo El Rito, . A lot of those dips and otrilies wers eyeballed in
from a distoence that gets the dip, amount, and approximate dis
rection and put down the approximate gtrike just by eye onto the

tmap,  The two major fault zones that you can see -here, the one

that would then paes west of Cerro Negro and up arcund Cerro
Colorado and the one then passes into the Ojo Caliente valiey
apparently trend on to the southwest into the Medanales guadrangle
where they seem to be the eguivalents of the big cemented walls of
fzult mateorial that are down there in the southexn part of that
quadrangle. .

General comments on Abiguiu, Santa Fe stratigraphy.~ The con=-

tact between the Santa Fe ‘e and Abiquiu is a “litile probiem in places

because lof the inter~bedding of the two types of lithology. In par=
ticular, nortbkeast of Ojo Calieate where I first staxted, you will
find 2 unit marked "TAS" Abiquiu~Santa Fe fnter-bedded which 1

- ptarted to map and then decided that this was ridiculous, I will pick |

the contact whare Sana Fe ntholcagy above it 1o viz-tuany 100% o£




- would be easily converted to black and waite and be an illustzation .

‘post-Santa Fe and pre the kigh terraces that are at lezot 400 {eet

" sce they are all drawn correctly. I suspect that they will have to be

29 July 1960
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the section, . There may be in places one or two thin beds, each a

few feet thick above that contact line, Below it, I have left all of the - DL
inter~bedded material in as just paxt of the transition zone, then, .- Lo sl
between the Abfquiu and the Santa Fe., In other places, thereis a. S
very sharp, clearcut break between Abiquiu lithology and Santa Fe. '
lithelogy, In particular the area west of the northern part of Arrovyo
El Rito which is well shown thexe whre I have the contact drawn. I
kave a good picture, incidentally, of that area iu the northwest
quarter of Section 8, Townohip 24 N, Range 8 East, that probably -

in the report.

Faults, = Faults ave of at least two ages within this area. The
faults that break the Precambrian, reaany of them are algo pre-
Caliente conglomerates., The best exposure of that ig in the new
roadecuts scuth of the bridge in Section 1, north of Ojo Caliente, where
metarhyolite i faulted against the quartz micabictite schists and the
fanls itoelf in both of thege units ig buried by a thin vencer there of
Caliente conglomerates, The cther systems of faults are obvicusly

above the present stream level. Thoge terraces are not faulied as
shown in geveral places, the beet one belng up northeast of Ojo
Caliente in Sectiong 5 and 6.

Miccallaneous Items, » How about the pogsibility that the oldest
high terrgces are equivalent of the Ancha formation of Baldwin?

You asked me to see what I could do with that long ridge noxth
cf Cerro Colorado and whether I could pull through some of the
Preearabrian units there, I am convinced that the ridge itgelf ig
compoged of residual detritue that may, in part, have been Galients |
conglomerates, but, anyway, it certainly has a mappable cap of | A
unconsolidated materials today, By fighting along that steep back
glope along the fault zone, I found contacts ¢f some of the Precambrian”
unita there that crudely coincide with the onea that we can trace so well
to the east, So, itis, at least in part now, broken down and sube
divaded

I gave the cross sections a brief looking over and ae far as I can

E

) 4

N " 3

P . . " .3
. - ¥
4

3

redrafted again to fit the new scale; maybe not redrafted, but at least I
they could probably photographically reduce them the new scgleand * . - '

¢+, ... then have the topography carrcctod :lightly and I tu.spect that they are
2w all readytogo.. : 5
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TERTIARY AND QUATERVARY GEOLOGY
OF THE TUSAS=TRES PIEDRAS AREA, NEW MEXICO

by
Arthur P. Butler, Jr,.

ABSTRACT

The Tusas-Tres Piedras area, in north-central New Mexico, is L0
miles long and has an are%bf 500 square miles. It includes a part of
the southeastern extension of the San Juan Mountains of the Southern
Rocky Mountain physiographic province and a part of the Rio Grande de-
pression, & northward extension of the Basin and Range province.

The main problemsof the Tertiary geology are : (1) the sge and
relations of the formations that are continuous with and peripheral
to the compound volcanic dome of the San Juan Mountains and thelr re-
lations to the deposits, Santa Fe and Abiquiun formations, of the allu-
vial basins of the Rio Grande depression; and (2) the position of the
San Juan peneplain with respect to this sequence.

The rocks of the area were mostly derived from local volcanic
centers, They consisgst largely of stream-laid deposits, detrital aprons,
accumulated on the borders of areas bullt up by contemporaneous vul-
canism, In addition, they also include minor amounts of tuff, coarse
pyroclastic rocks end lava. The volcanic rocks are quartz latites,
rhyolites and bssalts,

The Cone jos formation (quartz latite) and the Treasure Mountain

Tormation (rhyolite and quartz latite) of the Pobtosi series of the San




Juan region extend southward without lithologic change into the San
Jusn dome and end in this area,

The Los Pinos formation, here redefined and subdlvided, is
separated from Treasure Mountain by & considerable time interval but
rests upon it wlth apparent conformity. The Los Pinos is separated
from the overlying Hinsdale basalts by an unconformlity, here recog-
nized for the first time. In part of the ares it 1s divisible into
members: +the Biscara (new name) characterized by dark-colored quarts
latite; the Esguibel (new name) characterized by fragments of coarsely
porphyritic quartz latite, the Jarita (new name), basalt flows; and
the Cordito (new name) chara?terized prineipally by light-colored
porphyritic rhyolite. .These individugal and distinguishable parts, the
pyroclastic and effusive rocks in the formation, and the lithologie
similarity of coarse detrital beds to the volcanic rocks indicate that
the formation originated as coalesced sprons of detritus sbout centers
of contemporary eruption rather than as the product of renewed erosion
on the uplifted San Juen dome as heretofore thought,

The Santa Fe formation of the extreme southern part of the area
consists of sandstone and arkose derived from the ercosion of granitic
and metamorphlc rocks. It is continuous with and similar to the for-
mation in its type locality. The divisibility of the Los Pinos forma=-
tion makes it possible to show that the Santa Fe 1s in part equivalent
to and in part younger than the topmost member of the Los Pinos. As
the Santa Fe ranges in age from upper Miocene to lower Pliocene, the
Los Pinos is probably of Miocene rather than Pliocene age. Most of

L

the Los Pinos is equlvalent to much or all of the Abiquiu. tuff of Smith, % -

-
R |
-

The Hinsdale volcanie series consists of ¢ (1) Cisneros (new

neme) basalt; (2) Dorado (new name) basalts (3) separated volcanic



plles here referred to as the San Antonio andesite; and (L) the Ser-
villeta formation (new name). The two older basalts, Cisneros and
Dorado, are somewhat discontinuous. They rest unconformably on both
the Sante Fe and Log Pinos formations. The Servilieta formation, pre-
viougly referred to as the New Mexlco type Hinsdale, consista of basalt
and interbedded gravel, It rests unconformebly on the older basalts

of the Hinsdale volcanlic series as well as on the pre~Hinsdale rocks,
The formation is partly asn alluvial deposit filling a basin that was
induced by post-Santa ¥e, probebly mid-Plioccene, deformation,

The Tertiary rocks are deformed by gentle eastward tilting and
displaced on a group of related normal faults, The tilting reflects
uplift of the San Juan Mountains on the northwest and relative de-
pressicn of a basin block on the east. The eastern side of the basin
block is probably strongly downfaulted against the Sangre de Cristo
range twenty miles to the east., Most of the faults of the area are
of relatively small displacement and fall into two zZones, the Tusas and
Vallecitos. The Tusas fault zone trends north-northwesterly for the
length of the areasa. The main faults that trend with the zone have a
maximum displacement of 1,200 feet., Cross faults that offset the main
faults have a lesser displacement, Movement on the main fault of the
Tusas fault zone occurred twice. Movement was initiated after the
close of Santa Fe deposition, Erosion then destroyed most of the re-
sulting relief, and formed a relatively smooth surface on which the
Dorado basalt of Hinsdale age was erupted, This basalt was dis-
placed by renewed movement on the fault,

The same evidence proves the existence of a considerable erosion
interval between the close of Santa Fe time and the eruption of the

Hinsdale bassalts. This pre-Hinsdale erosion surface is cut across

deformed Los Pinos beds, in part below the stratigraphic position of the




L

Jarita basaelt in the drainage basina of the Los Pinos River and the Rio
San Antonio., Subdued surmmit topography in other parts of the area
and benching of the pre-Canbrian rocks at positions that are strati-
graphically high in the Los Pinos are probably also svidence of this
erosion interval, It seems probable that the San Juan peneplain should
be correlated with the post-Los Pinos and post-Santa Fe surface on
which the Hinsdale basalts were erupted. -

Three and possibly four additional sub-cycles of erosion are re-
presented by accordant ridge spurs in the Tusas Valley. As this
valley draing through the Cheama to the Rio Grande, these valley stages
are imperfectly developed, and the same sequence probably cennot be
established, because this stream reaches the Rio Grande across the top

of the resistent Hinsdale basalis of the plateau.
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Dz, Richard H, Jahkns
Division of Geological Sciences
California Institute of 'I‘ochnology
Pagadena 4, Califarnla

Dear mck: o _’j ‘ - X

{E’uam Note: the tape wag: nﬁt Eloay at. thia point, hence the fmt
couple of lines are missing hdde, )

becausge I am leaving ia the morning fﬁ;v Icoland and I suspect’
unexpurgated version ¢f some of my ideas concerning the Ojo .
Callente quad”angle. In the firet place, the geologic map has
been completed, I gugpect that it is time now for someoue to
go into the guadrangle and do the geology of the area., ihadto
rush In places in mapping the surrouanding areas at the rate of
2 to & square railes per day. In some places a little more detailed -
wark might show up further features, However, I am certain that
the maln picture is correct and that there are suificient details

for the scale of cur map, I did not get a chance o make a geologic
map of that one mine that you wanted done, Dick, up north of
Cerro Colorado. I guggest the possibility of further werk in the
area would be very usefid in the southexn part of the area, o de=~ .
tailed study of the Abigquiu stratigraphy, south of Arroyo Kl Rito,
There are several unconformities and different lithic rock types

to map, crosse beds studles; ete., to give the history of the
Abiquiu doposition here, Thirdly, I had no opportunity to go back
and try to zone the metamorphic rocks, You will find on the gea-
logic. map numbers which are note numbers coancerning rock '
pamples I collected, most of them oxiented for potential petro-
fabric studies that maybe some eager type arcund here would want
te do under Ingerson's or Clabaugh's cagle eyes, 'l try to dis~
cuss the quadrangie by regions and, therelore, I bope I can recoxd
here all of the ideas before they fade away on me. My copy of my
map hag yet to arrive from Socorro, 50 I am doing this with a
blank topoegraphic quadrangle in front of me, a vivid imagination
and a geries of notes I had written while lving fin Ogo Caneute
expecting to have to di: thie dictati.ng uow.
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Central Transfor Area.~ The central Precambrian area wae mapped
by walking the metarhyelite and amphibolite beda, These mazrker beds
plus crossing some of the other urits at occasional places gave me enough
contrel to drag through the contacts through the entive area, You will
notice that 1 abbreviated the symbol sysiem on the Hopewesll serics rocks
by leaviang off the "PC" designation, There iz 8¢ doggoned much data that
is golng to go into that little area that I guspéct that we will have to uge.
simplified notations for the Precambrian rocks. Secondly, I did not
bother to transfer any of the dip and strike data oy other structyral data
- that wag on the original fleld sheet by Jahkngs, I suspect that aster the
contacts are on and the draftaman picks out some representative dips
and strikes the map is golng to be so confounded cluttered already that
it might be best either to refer the reader to the "on file" copy or
possibly even bave that few square miles argund Cerro Colorado ene
lavged and. publighed in an enlarged scale a8 a geparate inset map,
The only real thing I noticed in the Precambrian area was in your note
asumber & where there wa# a counsiderable amount of cordlerite and,
I would guess, kyanite In the metasedimentary rocks there., Otherwise
I think the grade of metamorphism is coustant along strike. This may
be a local bigh or low or something and it is within the unit labeled
"QPX", The Ortega quartzite seems to be uniformly within the
gillimaunite grade as you suggested, including the little {nclusion on
Cerro Colorado, in apite of what is shown on Corey's manuscript
where he describes the La Madera Mountaing” material as kyanite,
The little red lines in the Precambrian area are pegmatites; the blue
ones, quartz dikes. Some of these are ones that I added, others wers
just simply coples of the ones that wore on the original fleld map, In
the northern part on Qwl Cliffs Tufa are three notes labeled "DFH",
for D, Foster Howelt, which represents samples of the travertine that
1 collected for him., Those can obviously be ignored and deleted. The
few places in the La Madera Mountaine I could by using the cross«beds
make abgolutely certain that the dip and strike that I recorded on the
map wasg right side up or, conversely, upsdide down, In thooo placesl
have marked little arrow with a "Y' at the end of it polnting in the di-
rection of younging of the beda, I etarted a crude attempt theve, in
other words, to unravel the folding in the quartzite, I didn't have time
to do a decent job and probably there are many more folds than axe
shown, I also get the impression from the appearance of the porphyrytic
phase of the metarhyolite that accuplies the core of Cerro Colozado that
it iz identical to the coaree porphyritic granites that I have nmy .
Brazos Peak {?) quadrangle and it is equivalent I belleve to the pore
phyzitic phase of Barker's tusae granite, If this is true, then our

f. .

e
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metarhyolites are post the orogeny rather than pre the orogeny ag
Barker has inferred, or poysibly the porphyritic phase s aimply

not metarhyolite at all, but represents the tusas granite that has
coma §in az gills and bodies into the same general area that the
earlier metarhyolites had also intruded, I am just wondering, in
other words, dbout our intrusive history here which might be the
final answer, I thought of thie too late in the game and never had a v
chance to go back and to field check any spots that might be critical -
. to unravelling the history. We probably ought to digcuss this with
Darker, tow, but I have gotten a very strong impreseion that the
porphyritic phase at Jeast s equivalent to Barker's tusas granite
and my rocks to the noxth which are nearly clrculazr fu map plan,
plutens that are obvicusly cross«cuiting the earlier metaaeﬂimentary
. materials,

Northeast Corner, » A tremendous maze of faults can be geen
in this part where it iz well exposed and they probably continue
farther northeaet except that in the upper Caton Seco there arc
very poor exposures and not much opportunily to delineate at all
well, The sedimentary structures and c¢ross-beds are well exposed
in the badlaads in the south half of Sections 5 and 6. The Caliente
conglomerate of this veglon is kind of a hybrid that {s all composed
of guarizite debris, derived from the La Madera Mountaing and
therefore it ig of many ages, much of it older, some of it probably
even younger than the surrounding Santa Fe formation, In places
you will notice on the map that I have marked the indication of the -
mudflow terrace deposits sitting on the old high level terraces ?.hat
are between 60+68 feet in elevation,

Eagt Side, - Santa Fea in this region io generally two segments,
The iower portion is fluvial and the uppar i practically all sand
dune deponits and the crosew-beds of the pand dunes almost juvariably
dip in a nearly ecasterly divection indicating the winda then were
practically constantly westerlies during the time of formation of
thege dunea, One of the problems aloag the flanks of the high mesa
there ig when ars you looking at dunes of Santa Fe age and when are
you Jooking at recent cover of dunee that are apparently forming toe
day. There ig a tremeandous smear of that type of thing in that
area, You will notice also a very ahort lne indicating the approxie
wmate boundary between the lower and the upper subdivislons of the
Santa Fe, { made o attempt to tw to map it avarywhere. but you
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will notice in places the Santa Fe symbol having a "D at the end of

- it indicating that it was dune material, You will notice also a new
symbel all over the map, a llitle arrow and some guffized letters

agsoclated with it} these arrows are all croag~beds, the "X" indiw

cater crasg~bed, the "AY in Abiquiu lithology, the "D" indicating

dune lithology and I think that is all, at least all that I can think of

right now, It has a zone of cemented beds that may actually be a

Aetmtigraghic zone that cutcrops ina pretty linear pattern, bul any«

way there is a suggestion by the cementation In this particular area

of 2 fault, as shown by the dotted line and the question-marked word
"fault" written along L€, It may be better to leave it out completely,

. The terrace cap of the mesa has pumice and tuffaceoun sands in the
‘lower 1/3 of it in the southwestern part, wogtly in the northeast -

quarter of Section 19, The notes on the gross stratigraphy of the

terrace cap in that area i shown on .the map, . This pumice material

hag left a {Secretary's noter the tape wag not clear at this point and 'j

I believe there is a phrase left outh ..« bag from both of the two outerop

areas sampled, only the gample 116 has good pumice fragments, I

wonder if they ave from the great Jemez caldera. {Sec, Note: a - rj

phrase is missing here).... -also have come from No Agua Mountain

which {2 north of Tres Piedras which {8 the only other Jocality that

1 know of that has pumice and rhyolitis material of that late geo~

logic 2ge, Anyway, it adds a littlé spot for study, research and -

correlaticn and we ¢an have a grand time with it or ignore it,

Southeast Corner. ~ The southeast.corner wa® quite frustrating -
becauge there is a recent dune cover over everything and therefore
virtually vothing to see, Arroye Gavilan has a tremendously gsoft
sand bottom, so I doubt i it would be pasgable for even a four-wheel
drive vehicle, The crosg~beds la the Abiquin formation in the southe
scast and cagtarn belt, a2y you ¢can see, are geaerally south to gouth-
wegt, Quite a contrast to the crugsa~beds pver in the western side
of the area which generally trend gouth to southeast, It may be that
thegse repregent streams that were coming from the north hecauss
the Abiguiu is equivalent to the Cordito member of the Los Pinos
formation and that must have been derived from the north, 50 these
streams then were probably filling the fans in around Cerre Colorade
. accounting for a crogsebed preference alightly toward the center of
{he map area instead of atraight due gouth. ; It ig poseible to drive:
to the-old abandoned windmill shown just south of Arroyo Gavilan
ovar by the eagt corner of the map, .1 don't think you could cross.
the arroys and drive on noxthward and get in any closer to the
terrace mesa in that parﬁ.cm Tou can't get on- to the high mesa from

~ o, e, Tt cen H o gt
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the east aide becauga af a conti.zmow fence. Incidentally, abouta

half mile east off the sheet ie a high flat~-top of basalt capped peak

that is a very mtriguing locking thing. Even though I walked on tha

eaot and south flanks where sandatonea, tuffaceous pandsg, and vol-_

- canic bearing conglomerates are found in nice bedded layers that

 are dipping inward under the cap, with the cap itself of a basalt ;

the likes of which § don't recoguize because it is not at ali like the

Hinedale flows that form the big mesa cap a few miles farther to

"'the north and east, Those flows are quite coarge grained and .
halccrystalline. The basalt capping the little peak is ve fines 4/\5%—

grained and'dense and an olivine basalt. It may b@ﬁrfﬁ"’_ q*\re

other hand, it may gimply be outlying remnanta ‘of badalt of un~ fo

knuwn, as yet, Wurca area. '

Northwest corner and west side.« This ia one of the most
" monetonous areas in the entire quadrangle--practically no ex-
posures, most of it appears to be not only of Santa Fe, but of dune
type Santa Fe, The upper surfaces of the long ridgeﬂ are probably
graded, but there {s no real harmony to them today bacauae of the
later erosion. There ie a thin gravel veneer on soma of it and the
gravel itoelf suggested that it was leot down from the original
terrace surfaces. The fault north of State 96 s well located ina
few places as indicated by virtually a ‘solid line, the rest of it is
dashed becauge of its appreximate location, The fault must die
out very shortly south of the highway, although the exact spot I -
don't know, The exposures, again, axe kind of poor. Incidentally,
about a 100 yards west of the northwest corner, going out that
little crutamy road that shows up on the map is a tremendous oute
¢rop of Precambrian quartzite, just barely missed the map, for-
tunately, or we wauld have had anoﬂ'zer glop of colar up there.

Azrea sauth of Arroyo El Rito and Cexro Negro.» This io the
most fascinating particm of the post Precambrian outerop areas, .
Unfortunately I wad a litile pressed for time and spent only three
daye field worzk in the whole area, It degerves more time todo
the details of the Ablquiu stratigraphy and to study the sedimens
tary and volcanic history that §s so well exposed in it, The area
that you have on the map mazrked as "giant scour and i1 structures”
is actually a little outlying remnant of 2 epectacu!ar unconformity
within the Ablquiu formation, The best exposures of the uncone
formity ave along that cliff face and surrounding the area labeled
“Tha'. Thatarea inclu&es the ﬂown ané flow remnante, volcanic .
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brececlas, agglomerates, and assorted veleanic junk that represents to
me a moving, flowing mass of volcanic material filling a giant
channel, 7That material, as yvou can see from the dip and strike data,
is strikingly unconformable on the older Abiquiu that has been folded
and then maybe possibly even fauited in a few places. It has been

“dgubled in this big channel avea, It was then flled with the voleanic

material, probaldy in part from Cerro Negro, but also from the dikes -
that ave poen cropping out in this region, So the stratigraphy appears
to be this within the Ablgquiu sequence here; a lower, purplish sand
and eilt (this io best seen in the northeast quarter of Section 28); these
are overlain by a green and brown sandstone; then, there was an ine
terval of folding and erosion; then this volcanic activity; and, theun,
unconformably acrose those, the unit marked "Post-Tha'". Now,

thig "Post-Tha" gtarts with brown vands and silts that are really

just a thia lower unit and they are immediately overlain agaia by
purplish colored conglomeraten compoged of volcanic material that

iz typlical of the Abiquiu of this area., East of the north-trending

fault and east of the outcropped avea of "Tha", the gtratigraphic
column £ a little bit different wherein it has a brown sandetone that
ig between purplish colored silts, sands, and conglomerates., This
brown gaad unit thine eastward very rapidly, The suggestion I

make at the moment is that the unconformity on top of the brown

unit i9 probably the same unconformity as the one on top of the "Tha',
Some of this arca I wans mapping during a blinding rain with the result
that all of the major features ave right, but that somebody probably
ought £o check the gtrike directiong of some of the dip and strike data
along say the middle of Section 35 and 34 in that region south of
Arroye El Rite, A lot of thoss dips and etrikes were eyeballed in
from a distance that gets the dip, amount, and approximate die -
zection and put down the gpproximate strike just by eye onto the

map, The two major fault zones that you can see here, the one

that would then pass west of Cerro Negro and up around Cerzo
Colerade and the one then passes into the Ojo Caliente valley
apparently trend on to the southwest into the Medanales quadrangle -
where they seem to be the equivalents of the big cemented walls of
fault material that are down them in the southern part of that
quadrangle.

Gensral comments on Abiqmu. Santa Fe stratigraphy.~ The con=
tact between the Santa Fe ‘e and Ablquiu is a litile probiem in places
bacauge lof the inter~bedding of the two types of lithelegy. In pave
ticulay, northeast of Ojo Caliente where I first starxted, you will
find a unit marked "TAS" Abiguiu~Santa Fe inter-bedded which I
started to map and then decided that this was ridiculous; I will plek
the contact where Santa Fe lithology above it {9 viztually 100% of
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the section,  There may be in places one or two thin beds, each a |
few feet thick above that contact line, Below it, I have leit all of the -
inter-bedded matezrial in as just part of the transition zore, then, .
between the Ablguin and the Santa Fe. In other places, there is a.
very gharp, clearcut break between Abiquiu lithology and Santa ¥ e
lthelogy, In particular the area west of the northern part of Arroys
1 Rito which is well shown there whré 1 have the contact drawn. I
have a good picture, incidentally, of that area in the northwest
quarter of Section 8, Township 24 N, Range 8 East, that probably
- would be easily converted to black and white and be an inustra%ion
in the report, : :

Faultg, » Faul‘\ta ave of at least two ages within thia area. The
fanits that break the Precambrian, many of them are sleo pre=-
Caliente conglomerates, The best exposure of that ig in the now |
roadcuts south of the bridge in Section 1, north of Ojo Caliente, where
metarhyolite ig faulted againgt the quarts micabictite schists and the
fault itoelf in both of theve units ig buried by a thin vencer there of
Caliente conglomerates, The other systems of faults are obviously
post-Santa Fe and pre the high terraces that are at leaot 400 foet
above the present stream level, Those terrzaces are not faulted as
ghown in several places, the best one belng up northeast of Ojo
Caliente in Sections 5 and 6. :

Mimceuaneous Items. » How sbout the pogolbility that the oldest
high terraces are equwalent of the Ancha formation of Baldwin?

¥ou agked me to see what I could do with that long ridge north
of Cerro Celorado and whether I could pull through some of the
Procambrian units there, I am convinced that the ridge itwelf i
composed of residual detritue that may, in part, have been Caliente
conglomerates, but, anyway, it certainly has a mappable cap of
unconsciidated materials today., By fighting along that steep back
slope along the fault zone, I found contacts of some of the Procambrian”

units there that crudely coinclde with the ones that we can trace so well

to the east. - So, it 5.3. at least in part now, broken down and sube
divicied.

I gave the cross sectiana a brief looking over and ao faras I can
gee they are all drawn correctly, I suespect that they will have to be
redvafted again to §it the new scale; maybe not redrafted, but at least
~ they could probably photegraphically reduce them o the new scale and

. then have the topcgrap!:\y correntaé ﬂlightiy ard I mﬂpect that they are
aureadytoge. S BT
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