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ABSTRACT
The roc..s of the Pajarito Plateau consist of nearly horizontal vol-

cenic and sedimentary beds uhich range in age from Middle Tertiary to Quaternary.

"The oldest rocks, known as the Chicoma volcanic group, o.ccm'. along the vestern

o edge of the plateau a.nd. in the Jemez Mountains. The late Pertiary Santa Te

Formation consisting of sand, silt, clay, and gravel with some interbedded
basalt crops out along the eastern .escarpment of the plateaﬁ. The Bandelier |
rhyolite tuff is the younges't formation present, a.nd.it is the principal rock of
the plé.tea.n. The bottom bed of the Bandelier formation consists of high-quality
pumice which is as much as 35 feet thick., This lower member of the Bandelier
formation is here termed the Santa Clara pumice bed.

The best pumice of the Santa Clara bcd underlies the plateau in a
central, north-soith band 5 miles mde, and.} a.t _ﬂlea.st 20 miles 1onb. In this band
the pumice probably averages 25 feet in thickness, and reserves amount to over
two billion cubi.:; yards. In the northeaétern part of the plateau the Santa Clara
punice forms surface blonliets coverjng some 45,000,000 square yards. It is
estimated thrat thesg suriace denosits cc.mta.in‘nearly 242,000,000 cubic yards of
pumice, | . _

The nearest of the blanket surface deposits to Los Alamos is at Guaje
Flats where reserves of about 7,000,000 cubic yards are available.
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Geology and Pumice Deposits of the Pajarito Plateau,
Sandoval, Santa Fe, and Rio Arriba Counties, New Mexdico

. By
Vincent C, Kelley
Professor of Geology,

Department of Geology,
University of New Mexdco

ITTRODUCTION
Location A

The Pajarito Plateau lies at the east base of the Jemez Mountains., It is
a generally levei surface, seven to ten miles wide, which has been divided

- into many narrow segments by sharp, deep canyons cut by streams flouing east-

777

ward from the mowntains to the Rio Grande, The major part of the plateau is
included on the accompanying geologic map (Plate 1)

The map includes about 220 square miles and comprises small parts of the
Jemez llountains along the west edge and the Rio Grande along the east edge.
The area e:;tepds from about Santa Clara Crcek on the nortih 1o a saort disfzmca
south of Frijoles Canyon on the south, a distance of about 17 miles.

Purpose and Nature of the Survey

The purpose of the geological work was to find pumice deposits in close

proximity to the Los Alamos Project which would be suitable for use in pumice
concrete construction, Several beds of pumice.were examined and the most
suitable of these, here termed the Santa Clara bed, was mapped throughout the
areae In connection with the pumice exploration the enti;'e geology of the
areca of Plate 1 was mapped. This was necessar;} in order to obtain the stro.tit-
graphle position of the bed and its probable continuity and e:xctent within the

\_ . plateau., The general geologic relations and stratigraphy thot were determincd
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make it possible to forecast the presence, probable thiclmess, and character
of the bed beneath nost of the plateau,

Tue geologic mapping was done on vertical aerial photographs made avail-
ﬁ.ble by the Soil Conservotion Service at Albuquerque., The geology was ploticd
on the aerial photogrophs and transferred to a planimetric base with a Vertical
Sketchmaster, Only about seven of the fourteen days in the vfi cld at Los
Alamos were spent in the geclogic mapping, the remcinder being spent in assis-
ting and advising the engineeﬁ during their testing and sampling of selected
deposits, Although the o;ztcrop ol the Santa Clara pumice bed is shom as near-
ly continuous from north to south on the mp, it should be. unﬁerstood that it

is not everywhere of suitable grade and ihiclness,

GENERAL GEOLOGY

Only Tertiary and Quaternary rocks are exposed in the Pzjarito Plateau
and these range in age from Miocene (?) to Recent; In a general woy the young=-
er Qua.ternary rocks form the piatea.u and occupy a2 wide middle belt on the
accompanying ;mp. The '.fertiary.rocks form outcrop bolts on either .side of the
Quaternary rocks. The rocks of the western edge of the map, in the Jemez
Mountains, are the Chicoma volcani;: group (fﬁ.ocene '.’)., and those along the
eastern side :m the plateau escarpment consist largely of the Santa Fe forma-
tion (Pliocene).
Chicoma Volecanic Groun

The Chicoma volcenic group (Tec) consists of andesite, l:::stite, and rhyolite
which issued from volcanoes in the form of flows, and exp}osive shovers of
breccia and tuff.' In the foothills immediately west of Los Alamos these rocks
consist largely of dark purpli;h—gray porphyritic latite flows and breccias.
These rocks were .bu'b briefly examined during the survey as they vere important

only inmarling the westuard extent of the Santa Clara pumice bed. In late



be
Tertiary time the Chicoma rocks were deeply eroded and then in early Quaternary'

time buried by the Bandelier tulfs, Recent erosion has stripped part of the
tuff cover and, locally, as between Guaje and Rendija canyons re-eiposed hills
~ of the older Chicom# rocks,
Santa T'e Formation

The Santa TFe formation consists of poorly consblidated'sand, silt, clay,
and gravel which crops out alonv the base of the eastern esccrpment of tle
Pejarito Plateau, It is domlnantly an alluvial fan and flood=-plain deposit,
but near the top there are fanglomerate beds, basalt flows, and 1.ke clays,
These have been delineated as members on the accompanying mape

The oldest member designated as the Santa Fe sand, silt, and gravel (Tsf)
is only the_ﬁpper'few hundfed feet of & ihick series of beds whiph crops out
in the wide Espanola Valley between the Rio Grande and the Sangre de Crlsto
Range, The materials of this formatlon appear to have been carried into thelr
present posiﬁion by the anc;gnt RioGrande and its tributaries arising mostly
in the Sangre de Cristo Range. Apprééching Los Alamos from Pajoaque the
pinicdsh Santa Fe member can be seen clearly in thé lower parts of the cliffs
of the mesz segments, It is well exposed ai the junction of Los Alamos and
Guaje canyons where it is overlain more or less conformebly by the much coare
ser Pure gravel and fanglomerate (Ip).

The Puys gravel occupies the top of the segmented—mes# cliffs facing the
Rio Grande northward from Los Alamos Canyon, Typipal outcrops are exposed in
the Laudermilk gravel pits. In the northefn half of the Pajarito Plateau out-
crops of the Puye extend for many‘hiles up the deeper canyons and in Guaje and
Santy Clara canyons it overlaps the Santa Fe sand member and lies upon the
older Chicoma volcanics, The Puye is-distineily coarser than the underlying
" member and contains many cobbles and boulders, especially in the upper paro,

of the Chicoma volcanic rocks., It is coarse alluvial fan material or fanglon-



()

5.
g

erate vhich was tfghsported to its present position by erosion from the nearbr
Chicomn wvolconie highlands, The member ranges in thiclmess from 125 feet along
the east edge of the Plateau to 500 feet near the Jemez liountains,

In the northern helf of the plateau the Puye is overlain by the Santa

Clara pumice bed. In the southern half of the plateau, especiclly along the

- west side of Wilie Rock Canyon, tlie Puye gravel is overlain by and interbedded

with the White Rock Canyon basalt Ilows (Twb),.
The Wiite Rock Canyon basalt flows occupy the upper part or rim of Uhite
Rock Canyon and their resistance to erosion is largely responsible for the

gorgelile choracter of the canyon. 'Locally, as in Frijoles Canyon, the flows

£ill ancient valleys that had been cut into the ﬁderlyin:; gra‘vel and sand,

These flows were esctruded from volcanoes that existed prineipally in the Cerros
del Rio and possibly also in llesa de los Ortizes both of which are east of the
I%i'o Grande. As many as three or four flows are present separated by sand,
gravel, and silt wiiich covered the lower ends of the succe;ssive flous. Along
the west side of Uhite Rock Cainyon the indivicdual flows are only a few tens

of feet thicf:, but locally, and especizlly on the_east side of the canyon, they
are more than 100 feet thick.

Irosion cut shallow valleyé in some of the earlier f{lows a.nd' sediments,
end locally, later basalt flowed into these valleys, The flow oif basalt which
occupies the mesa at thé entrance to Los Alamos Canyon is one of these, and,
although it appears to be stratigraphically below the higher flow on Culeb-ra.
Hill, it is actually youhger. |

' To the West of the Rio Groande the flows are in moest places covered b;- the
younger Bandelier rhyolite tuff, <The western edge of these flous, however,
does not oppear to have been more than three or four miles west of tlie present
course of the Rio Grande in White Rock Canyoﬁ. The general eflect of the

basaltic eruptions was to shift the ancien‘b Rio Crande to the west where it
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flowed arcund the end of tﬁe flows., . , ‘ .
The highest of the basalt flows immediately underlies a flat expanse
of mesa upon which the town of Whit; Rock is to be built. Although not shown on
the map, this basalt flow is slightly covered by recent alluvial wash of pumice

end tuff from the low mesas to the west of the town site., Lxcavations for builde

_ings in this area, if into the basalt, will be mich more difficult than at other

places on the plateau.

The basaltic eruptions which originated very near to the ancient course
of the Rio Grande dammed tﬁe_river and caused the formation of small lakes. The
basalt flow exposed in the road cut on Culebra Hill formed one Such dam., DNorthe

‘ward from the edgelof the flow, remmants of the excellent clay deposits formed

in the ancient lake may be found over an arca of about four square miles. These

lake clays with interbedded sand and gravel, here termed Culéhra lake clay and

gravel (Tcl), aggregate about 105 feet in thickness as follows:

No. Description _ . Thickness(feet)
5. Gréenish-gray, plastic clay .J.ﬁ.........,................ 27

be Rusty-buff conglomeratic.sandstone P |

3.  Conglomerate of well-rounded pebbleé and cobbles eeerevese - 7

2.'f Lightbuff, fine-grained, evenly-stratified sandstone with

thin clay partings eececccccccccsccaccssesncsocses 40
1. | Light-gray, laminated, plastic clay cecsssecsacscecsessens 20
Total eeeve.ees 105

The clay beds 1 and 5 of the above sectidh~are of cormercial quality.

The Culebra lake clay and gravel, which is at the same general strati-

'grnphiq position as the upper basalt flow, overlies the Puye gravel and is over-

lain by the Bandelier rhyolite tuff,
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Bandelier Rhvolite Tuff

The Bandelier rhyolite tuff is Quaternary in age. It was derived by
viplent explosive outburstis in the Jemez Mountains, The Pajarito Plateau is
dominantly made up of thiﬁ'formation. It consists of light-gray, white, and |
pinkish massive beds which generally stand up in bold cliffs., There appears to
have been six or eight principal eruptions each depositing rather homogenous
massive beds which differ only slightly in composition. The principal eruptions
are separated by interyals’of little or no deposition or slight local erosion of
the tops of the massive beds. In many places thih water-laid sqmice 5eds separ-
ate the thick massive tuff beds. Differential erosion of the successive beds
during the cutting of the present canyons causes each successive bed to be set
back from the underlying~one$ on slopes of narrow benches on ﬁhe otherwise cliffy
canyon walls, | |

| Throughout most of the Plateau the formation rather conformably over-
lies the Puye gravel, but along the eastern edge it has filled irregularly into
canyons that were cut earlier by the ancient Rio Grande. Just as the basalt

flows from the Cerros del Rio shffted the Rio Grandé course to the west, the

- great accumulations of Bandelier tuff, originating from the wesit, displaced the

river channel eastward where by subsequent valley cutting it superimposed itself
down throﬁgh the tuff, basait, and underlying sand.and graiel to form its pre-
sent gorge. _ |

As the tuff accumulated on the Puye alluv;al fans it also overlapped
and buried the hills of Chicoma volcanics in the eastern flanks of the Jemesz
Mountains, The Bandelier rhyolite fuff was deposited subaerially, and only |
locally or in a few thin beds was deposition in water. Although many of the ex~ .
ploded clouds of tuff rose high into the atmosphere to settle dowm as a "rain®
of fragments, it appears also that many of the explosions were heavy, Low-

rolling, gaseous and incandescent clouds which rushed down the hillsides of the

~
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volcano to come to rest and consolidate on the plain below,
The following is a section of the Bandelier rhyolite tuff measured
near the junction of the Los Alamos and Bayo canyons.

‘Nos  Description Ihiélmess_ (feet)

Jpeer M. (Top eroded)
Se Massive, pink, pumiceous rhyolite tuff with 1i ‘hic
and crystal fragments (upper pink cliff)eececcccees 35
8. ~ Massive, ‘g:..'ay, lithic rhyolite tuff with some pumice
' fragments and coarser fragments than in the
underlying bed (middle cliff)ececeeesesesececeses 75
7. = Massive, pinkisfx, sandy, pumiceous rhyolite tuff,
pocked with many weathering holes in lower
Wil g part (LoWer CLE£E)uenenencecnvacncacenensesnseen, 108
6 Coarse, even-bedded, light-gray, a.ngular rhyolite
pumice breccia...........................:....... 1
56 Pinkish, sa.ndy, pum:.ceous rhyolite tui‘f................. 4
de Like NOs 6 seveccscccscsccsccccascsscncescocacccscssoses 1
3. White, slope~forming, pumiceous rhyoclite tui‘i;-b:reccia ’ |
| much fine pumice powder (pumicite)........;...... 140
2. Stratified (water-laid) rhyolite pumice tuff; sandy in
lower pa.rt,- coarser in upper parteececccceccssceccee 5
1. Santa Clara pumice bed (Qbs): unstratified, light- . |
gray to white breccia and sand-size fragmentseee.__35
(Basalt flow) Totaleeseaoessssse 404\
Some of the hlgher beds have been stripped from the mesa wiere the above section

was measured. An undetermined small thlcl:ness of the unper beds of the forma-

tion appear to have been widely strlpped from the upper level of all the plateau
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',ﬁ'xe thickness 'of the formation ranges considerably, being thinner where it over- .
:;.aps the old Chicoma topograpvhy,A thicker in the central part of the plateau, and |
‘!hh.inner agnin near the Rio Grande, It probably averages about 500 feef thick
along the centra;l. part of the pla.téau_.

Altuvium and Landslides _

| During the Recent cutting of deep canyons into the: Pajarito Plateau;
sand and gravel have Been deposited along the canyan floors and spread on small
a.lluvial fans between the eastern foot of the plateau and the Rio Grande,

Large landslides are prevalent along the Rio Grande Valley where the .

rigld massive basalt flows overlie unconsolldated and somewhat plastic sands and

silts of the Sante Fe formation. 4Also where the massive Ba;ldelier tuffs overlie
the plastic Culebra lake clays (see Plate 1) landslides are especially common,
None of these landslides, hov:eirer; has been .shown on the accoﬁpanying maps
Structure | | .

The strt;ctwe of the Pajarito Plateﬁu is simple. All the formations |
are nearly horizontal. The structure of the Chicomn volca.nic group ls most com-
plicated, but these complications are probably largely the original irregularl-_
ties of the volcanics, They undoubtedly have been modified by later faults , but
little attention was gj.ven to the Chicoma during this survey, .

The Santa Fe formation appears to have been élightly or very broadly
folded and given a slight reglonal tilt to 'l.‘.he~wles*b. Although a few eastward
é.ips may be found locally in the {ormation, at many places s2long the eastern es-
carpment of the plateau dips of as much as 5° - 10° 1:}0 the west are present.

The White Rock Canyon basalt flows are nearly horizontal but appear to
have their original slight inclination westward in the direction that they
flowved. The Bandelier tuff dips about two degrees east\-rarti in most places and
this appears to be due to a slight tilt given to the beds after their deposition,

Locally, as just west of Los Alamos, the tuff beds are flexed dowm slightly
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westwvard, This flex togetier vith erosion parallel to the beds has given rise
to the slight depression on the plateau.near the residential district west of
Los Alamos. A few high-angle normal faults of northerly tread (see'Piate 1)
broke the beds of the plateau in poste-Bandelier time, |
Geoloric History | |

The order of events leading to the preseat geoclogic picture in the
Pajarito Plateau is outlined below beginning with the building of the ancient
Jemez Mountains volecano in middle Tertiary time, | _ |

1. Eruption of andesite, latite, and rhyclite flovs and breccias (Chicom vol-
canic group) in Miocene time. |

2. Erosion of the Chicoma volecanies,

3. Deposition of the thick.Santa Te formation in the Rio Grande depression,

4o Upiift of fhe Chicoma volecanics by faﬁlting along the eaétern edge and drop=-
ping of the Santa I'e beds deeper into the depression.. Minor warping and
broad westﬁard tilting of the Santa Fe, . |

5« Spreading of the Puye alluvial fan from the Chicoma volcanics onto the
earlier Santa Fe sands, ' . .

6, Efosiqn of canyons clong the Rio Grande.

7. Eruption of basalt from the Cerros del Rio volcanoes.

8., Damming éf the Rio Grande and deposition of lake clays.

9. Irosion of canyons along the Rio Grandé.

10, Deposition of the Bandelier rhyolite tuff from great explosions in the
Jemez !ountains, _

11, Minor northesouth faulting of the Bandelier and older formations.

12.» D;osion of the present canyons in the plateau and deposition of alluvial

e

fans in the Rio Grande Valley.
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K PUMICE DEPOSITS
Genefal
Pumice deposits are confined to the Bandelier rhyolite tuff ;n the

Pajﬁrito.Plateau. The entire formation is pumiceous, but 6n1y in certain local-
ized beds is the pﬁmice quite puré and sorted to uéahle grades, The principal
concentration is in the Santa Clara pumice member which lies at the base of the
Bandelier tuff, Somevhat. thirmer and poorer beds lie higher in the tuff in tie
southern part of the plateag. These ‘are sho'm on Plate 1, The lower cne desig=-
nated as P=2 lics getween beds 8 and 9 as shown on page 8 of this copy. The
upper one designated as P-3 lies over bed 9 and may be fopnd at many places on
the top swrface of the plateau. These beds were mapped and tested during the
present éurvey, but they are Qf little or no commercial worth.
Santa Clara Pumiée Bed

| The Senta Clara pumice bed is named for the occurrences on the Santa
Clara Indian Reservation in the northern part of the Pajarito Plateau where it
forms the surface of the plateau over wide areas, The Santa Clara bed is the
product of the first vioient expldsion from the 3emei rhyolite volcano, reborn in
early Quaternary time., In most places on the plateau it directly overlies the
coarse Puye gravel, Along tpe southeastern edge it generally overlies White Rock
Canyon basalt flows, although locally it lies in the béttom of small canyons cut
through the basalt into the underlying Santa Fe sand and gravel,
| The Santa Clara pumice is a contimows bed which underlies the plateau
in & band six to eight miles wide. The eastern edge is irregularly serrated by
the canyons vhich have cut into the plateau and eroded much of the pumice bed.
The western mafgin is irregular in thickness where it iaps onto the old topog-
raphy of the Chicoma volcanics, The best of the deposit is in theicentral past
of this band where its original thiclness may be ne~rly everyuhere 25-35 feet |

thick, Furthermore, in this central band the pumice has the best size grading
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and is of the excellent quality shown in the Cullum pit and in the trenches dug

;lming this survey on Guaje I'lats. The average size of pumice fragment in the
bed shows a slight diminution from west to east across the plateau. The pumice
that was showered onto the foo‘bhills of the Jemez Mountains cppears to have been
soon washed by water into the nearby valleys. This reworliing of the original
fall by water has made the deposits alo'ng the western edge more irregular in
shape :md stratification and less unii‘ormiy graded as to size, The eastern part
of tiie bed is deficient in large fragments and is progressively higher in fine
sizes eastward awey from the source of the material, | _

The pumice .fra.gments malcing uﬁ the deposit g:re light=gray to vhite
glas; with tubular cell structvre ranging from microscopic to megascopic in size,
" Quartz crystals are the principal impurities in the pumice fragments. Quartz
| also occurs in free grains in the aggregate, The quartz is of rather uniform
size and most particles are about one=half to one millimeter in diameter. The
proportion of qu.j,trtz in the agrregate is somevhat greater than that in the indivi-
dual pumice fragments, | '

| .Throughout most of the plppteau the Santa Clara pumice is covered b; the
tuff, and on the plateau surface such as at the towm ;:f Los Alamos the pumice ted
is at a depth of 400~500 feet. In the bottoms of the nearby Leos ﬂamos » Sandia,
and Pueblo canyons, however,. the Santa Clara bed is in many places not more than
100=150 feet below the surface, , |

The principal outcrops of the Santa Clara bed are east and northeast of
Los Alamos along the eastern slopes of the plateau asishown on Plate 1. In meny
places the ‘outcrops ere on moderate slopes at the bases of ¢liffs and the widih
of the outcrop is HATT OV, .To the southeast vhere ‘;’.he outerops of the bed lan
onto the basalt it.ia mach thinner or in places nearly cbsent; and the width of

the outcrop has becn somewhat exaggerated in places on the Kap.

UNIVERSITY OF NEW MFXICO LIBRAR
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To the east and northeast of Los Alamos good pumice could be mined
along any of the outcrops as shown on the map. However, vhere the outcrop b:md
| on the map is narrow tae slopes are steep and swrface mining would in hnny places
" necessitate removal of considerable talus ove.rburden.and excavation of the pumice
in long narrov benches. 4 localized operation in such places would nccessitate
underground mining and leaving of many 'p'ill&rs to support the rather veak, vhite
and powdery pumice bed that overlies the Santa Clara bed.

‘The most desirable locations for pumice mining operations are north=-
‘east of Los Alamos vhere thél overlying tuff has’ been eroded leaving the soft
Santa Clara pumice bed as a 'bla.n_ket on the lower mesa segments of-the plateau,

At this lover level the surface is held up by the Puye gravel which resists rapid
lateral erosion. Qa this surface ali but th2 most torrential rainfall readily
seeps into the pérmeable pumice and gravel thus diminishing th'e ;:oncentratioﬁ of
water into‘ streans which can erode the surface.

On these lower mcsa segments.the pumice lies as a blanket on tie sur-
face with only g thin overbu.rden of soil or sand washed: onto the surface from
nearb higher mesas, Neaw Sa;xta @Lara Canyon  thin deposits of Recent terrace
gravel cover some of the pumice locally. As can be seen from.the accompanying
map, the most desirable of the pumice deposits from the.point of v.iew of size and
proximity to Los Alamos 1s at Cuaje Fla'fs. ) |
Reserves .

The Gua.}je Flats area contains at least seven million cubic yards of
pumice that could be mined by stripping operations. ‘Estimated rescrves of pumice

occurfing in blanket surface deposits are shown in the following table.



Blanket Surface Deposits of the Séntg Clara' Bed

. Cubic Yds, per Average )
Location Yd. Depth Depth (Yds,)  Cubig Yards -
1‘ Guaje Flats 1,400,000 5 7,000,000

L9 W, B, 73 o -
2, Parts of secs. 5, 6, 7, &8 1,500,000 5 7,500,000
3. Parts of sec, 3 500,000 5 2,500,000
To 20 N.. R.7 E'. ’
L. Parts of secs, 32 & 33 1,200,000 5 . 6,000,000
5. Parts of sec. 31 ;400,000 - 6 - 2,400,000
" 6. Parts of secs. 27, 28, & 29 1,400,000 5 7,000,000
7. Parts of secs, 20, 21, 22, e '
23, & 24 4,800,000 A 14,400,000
8. Parts of secs, 14, 15, 16, » -
& 17 5,600,000 5 . 28,000,000
9« Parts of secs. 7, 8, 9, '
& 10 3,500,070 6 21,000,000
10, Parts of secs. 1, 2, 3, 4, . ’
T, 20 . R. 6 E.
T, 21 ey Ry 750 |
12, Parts ot secs. 32, 33, 34,
: . & 35 10,000,000 6 . 62,000,000
Totals: 45,300,000 | 241, 800,000

It may be seen from the above table that blanket surface deposits occur
over an estimated area of about 45 million square yards, Without many test holes,
it is difficult to glve an accurate estimate of the defth of pumice below the
surface in the blanket deposits. Some of the original bed has undoubtedly been
eroded., In severzl places on the plateau full thicknesses of 8-12 yards hove
been measured, and it is felt that the average depths of 4-6 yards used in the

above table to arrive at the total reserves of pumice are consefvative. Nearly



()

, 15,
22 million cubic yards of good pumice are present in these readily minablg SWe *
face deposits in the northeastern part of the plateau, | |
The swrface deposits are, however, enly a small part of the ioto.l pumice
reserve of the Pajarito Plateau., Assuming an average thiclmess of 8 yards, the
20-mile long and S5-mile wide central belt of tiie Santa Clara bed contains over
2 bﬂlioﬁ cubic yards of pxmi.ce. This :Ls pumice, exclusive of the surface blan- |
kets, that would have to be n:lned underground,
. It is interesting to note that in terms oi‘ recent national outpu'i'. of
. pmicé that the sin’faca depo'sits alone contain enough pumice to last about 900
years, ' ' | _
The Santa Clara bed extends for many miles to the south of Plate 1 and
appears again in the Cochiti district under conditions favorable for mining. :
These deposits together x-r.!.f.h large deposits in the Valle Grand_é constitute an

inexhaustible supply under present rates of consumpiion of pumice,
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No." .

Thickness

Descriptiss | : ' e : (fest)
{Top eroded)

Upper Member:

9.

8.

- 7.

6.

" S

4.

3.

2.

1.

Massive, pink, pumiceous rhyolite tuff with
lithic and crystal fragments (upper pink cliff) --- 35

Massive, gray, lithic rhyolite ttff with some pumice
fragments and coarser fragments than in the
underlying bed (middle cliff) 75

Massive, pinkish, sandy, pumiceous rhyolite-tuff;.‘
- pocked with many weathering holes inpower )
part (lower cliff) 108

Middle Member: - e

Coarse, even-bedded, light-gray, angular rhyolite .

pumice breccia 1
Pinkish, sandy, pumiceocus rhyolite tuff _— 4
' Like no. 6 _ , ' 1

White, slope-forming, pumiceous rhyolite tuff-breccia,
much f£ine pumice powder (pumicite) -= 140

Stratified (water-laid) rhyolite pumice tuff; sandy
in lower part, coarser in upper part 5

Santa Clara pumice bed (Qbs): Unstratified, light-

gray to white breccia and sand-size fragments =--- _35

(Basalt £low) " Total , — 404
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