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The roc!:s of the Pajo.rito Pl.:ttenu consist of nearly .horizontal. vol-

canic and sedimenta_r,.,r beds t-rhich ranee in age !rom Hiddle Tertiary to Qua.ter:w.ry. 

"The oldest rocl:s 1 l:notm as the Chicoma. volca.nic group, occur along the uestern 

. · ed~e o'Z the plnteau a.nd in the Jemez lv!ount.Uns. the late TertL-uoy Santa. Fe 

formation consisting of sand1 silt, clny1 o.nd grnvel t.zith some interbedded 

1 basalt crops out QJ.ong the eastern escarpmcmt of the plateau. The B."tlldelier 

rhyolite tuf'f is the youncest formation present, and. it is the principal rocl: of 

the plateau. The bottom bed of the Bandelior formnti~n consists of high-quality 

pumice which is as much as 35 feet thick. T'4lis lcuer member of the Bandelier 

formation is here termed tl1e Snnta Clara pumice bed. 

/ 

J 

The best pumice of the Snnta Clara bed tmderlies the. platenu in a. 

central, north-south band 5 miles t-dd·~ ancf at iwt'-26 mlles long. In tllis band 

the pumice probably averages 25 feet i~ thickness, and reserves amount to over 

two billion cubic yards. In the northeastern part o£ ~~e plateau tl1e Santn Clnra . 
pumice forms surface blcru:ets coverjng some 4510001~ square yards. It is 

estimated tr~t these surface deposits contain nearly 2421 0001 000 cubic ynrds of 

pumice. 

~1e n~est of the blar.U:et surface deposits to Los Alamos is at.Guaje 

Flats ~1ere reserves of about 710001 000 cubic ynrds are available. 
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The Pajarito Pla.te~u lies at the e:!.St base o£ the Jemez lioun~ins. It is 

n generru.J.y level surfa.ce1 seven to ten miles Yi.de1 which has been divided 

,.- into many na.rrov segments by sharp, deep canyons cut by strc=uns fiouing east-
\_ 

w.rd i'rom the mo1.mt~s to the Rio Grande. The major part o! the plate~u is 

included on the accompanying geoloGic map (Pl.ate l). 

The mnp .includes about 220 Sq'I.Ull'e miles ~ comprises sm::Lll parts of the 

Jemez Hounto.ins along t!1e uest edge and the Rio Gnl.nde along the east edge. 

The area ~~ends frOI:l about Santa Clara Creek on the north "~o a s!1ort dist..".llce 

south or Frijoles Canyon on the sou~h1 a. distance of about 17 miles. 

Purpose o.nd Ho.ture of_the S'lg'Ve:z 

T!1e purpose of the geolocico.l t-rork lro.s to find pumice deposits in close 

proximity to the Los Alamos Project uhich uould be sui table for use in :nunica 

concrete construction. Several beds of pumice vere examined a.nd the most 

suito.ble of tl1ese1 here termed the Santa Clore. bed1 \laS mo.pped throughout the 

area. In connection t-d th the pumioe ~:ploration the entire geolocr of the 

ue~ of Plate l lt~s mapped. Tl1is t-ro.s neoess:!ry in order to obt~in t~1e str~.ti·-

bl"aphio position or the bed nnd its proooble ~ontinui ty .:md e:::tcnt t.ri thin tl::c 
·; 

\__ platea.u. The genero.l geologie relo.tions o.nd stra.ticraphy th~t uel·e determined 

-~ •. 



-( make it possible to l'orecast the presence, probable thiclcness, anc1 chart:~.cter 

( -

.. 

of the bed beneath I•lOst of t!1e pla.tea.u. 

T'.ue geolocic &:nppinc; 1-m.s done on vertical aeric"\l photobl"t:~.phs mde a vail-

o.ble by the Soil Conservt:~.tion S_ervice at Albuquerque. The ecology was plotted 

on the aerial photoc-;rc.phs t1ZW. tra.nsf~rred to e. pln.ni t~etric b.'lse Hi th c. Vertico.l. 

Sl:etchmaster. Only about seven of t:1e fourteen days in the f:icld at Los 

AJ nmos were spent in the geolocic mapping, the remainder being spent in as sis-

t1ng and advising the engineers during their testing and samplins of selected 

deposits. Although the outcrop o~ the Santo. Clara pumice bed is shmm as noo.r-

ly continuous from north to south on the mp1 it should be understood tint it 

is not everywhere of sui table grt:~.de and .. lihi.clcness. 
• 

GENERAt GEOLOGY 

Onl;r Tertinry Mel Qua.te~ .. roclcs t:~.re e::posed in the P~jarito Plateau 

and those r:mge in age from 1-fiocene (?) to Recent. In a general. l-r.:>.y the yot.mg-
. . 

er Qua.ternuy roclta form the pltl.tet:~.u tUld occupy a. 'Wide midcUe belt on the 

accOIJPanying map. 'l'l1e ·.rertie.r;y roclcs form outcrop bolts on either side of the • •• 

Quaternary rocks.. The roclcs oi' the uestorn edge or the map, in the Jemez 

UoWttains 1 are the Chi coma volco.nic group (Hiocene ~) ·' and those along the 

eastern side in the plateau escarpment consist le.rgely of the St:~.nUI. Fe forma­

tion (Pliocene). 

Chico~.a Volcanic Gro.m 

The Chicorna volcanic group (Tc) consists of andesite, latite, Me rhyolite 

uhicb issued from volco.noes in the. form of fiot,rs, and eJ..'Plosive sbouers of 

breccia and tul'i'. In the foothills immedin.tely \-Test of Los Al3Jilos these rocks 

consist largely of do.rk purplish-~ay porphyritic lo.tite fl.ous onc1. breccias. 

These roc!::s lTere but briefiy e:~":lined durillLt the survey as the;" \Terc im!Jort.:mt 

only in m.:Jrld.ng the uest\mrd extent of the Santa Clara. pumice bed. In late 

·-- ... 
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: ·. XertiD.ry- time the Chicom:1 rocks uere deeply- eroded a.nd then in early Quzt.termry 

( 
·~ 

(_ 

time buried by the Bandelier turfs. Recent erosion has stripped part of the 

tu:f'f cover and, locally, ns betl-reen Gl.Ulje ruld Rendija ~Z"OllS re-e:::posed hills 

of the older Chicoma rocks. 

s~.nta Fe Formc'ltion 

The S~ta Fe i'ormo.tion consi:.ts of poorly- consolic1.'\ted s~, silt, cllly, 

a%ld gravel "Which crops out along the base oi' the eastern esc.::.rpment of t:1e 

Pajarito Plateau. It is dominantly nn a.lluvial fan and. fiood-plain deposit, 

but near the top there are fanglomera. te beds 1 basalt nows, and lclce clo.ys. 

!hese have been delineated as members on the accompanying map. 

The oldest member designated as the Santa Fe sand, silt, and gravel (Tsf) 

is only the_upper·few hundred feet of a thick series of beds which crops out 

in tlla vide Espanola Valley bett-reen the Rio Grande and the Sangre de Cristo 

Range. The materials of this formation appear to have been carried into their 

present position by the ancient Rio·Grande and its tributaries arising mostly 

in the Sangre. de Cristo Range. Approaching Los Alamos :from Pajoaque the 

pinkish Santa Fe member can be seen clearly in the lcn.rer parts of the cliffs 

of ~1e mes~ segments. It is 'Well exposed at the junction of Los Alamos and 

Guaj e canyons "Where it is overlo.in more or less confornu::.bly by tl1e much coar­

ser ~e gravel nne'!. fanglomerate ( Tp). 

Tue Puy3 gravel occupies the top of the segmented-mesa cliff's facing the 

Rio Grande northtrard from Los Alamos Canyon. Typical outcrops are exposed in 

the Laudermilk gravel pits. In the northern half of the Pajari to Pl~tenu out-

crops of the Puye extend for many miles up the .deeper canyons and in Guo.je ar.d 

Santa Clara canyons it overlaps the Santa Fe sand member and lies upon the 

older ChicorJD. volcanics. The Puye is. distinctly co.:1rser th .. '\n the unc1erl~ri::1c; 

mer:1ber nnd con"'~o.ins Jr..:lny cobbles and boulders, especially in t!1e upper part, 

of the Chiconn volcanic rocl~. It is co...'\rse alluvial i'an m..'\terinl or i'nnglorr.-

-~ . 
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er:1te uhich \Ins tra.nsportad to its preoent position by erosion from the ne~b;" 

Chicom volCll.niC highlo.nds. nle member rnDgoS in thicla:Lass !rom 12.5 feet along 

the e£Lst ~ge o£ the Pl:lteau to 500 feet near the Jemez liountains. 

In tl1e northern llt'.l£ of the plateau the Puye is overlain by the Sc.nt.a 

Clara. p1.mlice bad. In the southern llD.l£ o! the plateau, espccicl.ly a.long the 

· west aide of rll.li~.:.e noel: C:myon, the Puye £;TO-Vel is overlain by· tUld. interbedded 

with the l·nlite llocl: Canyon basalt nous (1\rb). 

The ~Jld te Rocl: Ca.nyon ba.so.l. t nous occupy the upper part or rim o! tn'li te 

Rock Ca.nyon and their resistance to erosion is largely responsible !or the 

gorgelike cl'lc.racter or the C:lllyon. Locally, as in Frijoles Canyon, the fious 
. . 

fill cncient vc.lleys that ho.d bean cut into the under~ c-ravel and so.nd. 

These no\IS were e::truded .from volc:lnoes th.."l.t e:isted principa.lly in tlle Cerros 

del Rio and possibly also in lfesa. de los Ortizes both of t·rhich are e::~.st of the 

Rio Grnnc1e. As IDllny o.s three or four nous are present separated by sc.nc1, 

gravel, o.nd silt uhich covered the lmrer ends of the successive nous. Along 

the west side of Ullite Rook Canyon the individ'Wll fiot-rs are only :1 few tens 

or .i'eet thic!:, but locally, and especiclly on the east side or the canyon, they 

are more than 100 feet thick. 

Erosion ct.-t shallmr w.lleys in some or the earlier nous and sediments, 

~.nd locally, later basalt noued into these vo.ll~JS· The fio'W' o:r basa.lt \Thich 

occupies the mesa at the entrance to Los JU.amos Canyon is one of' these, end, 

although it appeo.rs to be stratigro.phicnl.ly belm-r the hic;her now on Culebra 

liill, it is actually younger. 

To the Vest of' the Rio Gr:tnde the fiO\IS are in most places covered b:,. the 

younger Bandelier rhyolite tuff. '.L'he 'l.·restcrn -edge of these nous I hoi-rever I 

does not cppear to have been more than three or four miles \rest of the present 

course of the :O.o Grnnde in lnli te ~ock Co.nyon. 1'he eencrru. e:C:tcct o:r t:1e 

bo.s:U tic eruptions 'W:lS to shift the ancient Rio Crrulde to the uest \zhore it 
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r ·- i"l.owed around the end or the nous. 
i 
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The highest of the basalt flows immediately underlies a nat exp.:lnse 

of mesa upon which the tow of ~1hite Rock is to be built. Although not show on 

the map, this ba.sal.t. now is slightly covered by recent alluvial wash of pumice 

l!lld tuff £rom the low mesas to the vest of the 101m site. Excavntions for build-

ings in this area, i£ into the basa.l.t, 'Will be much more di£ficult thnn o.t other 

places on the p~teau. 

The basaltic eruptions which origin£Lted very near to the ancient cours£ 

or the Rio Grande dammed the river and caused the formation of small lo.kes. The 

basalt flow ~~osed in the road cut on Culebra Hill formed one such dwm. North-
, 

·ward from the edge of the flow, remnants of the excellent clay deposits formed 

in the ancient lake my be found over an area of about four square miles. These 

lake clays 'With interbedded sand and gravel, here termed Culebra lake clay and 

gravel (Tel), aggregate about 105 feet in thickness as folloHs: 

No. - Description Thickness(feet) 

5. Greeni~h-gray 1 plastic clay •• ·• • • • • • • • • • • . • • • • • • • • • • • • • • • • • 27 

4. Rusty-bu.t"f conglomeratict sandstone •••••••• -............... ll 

3. Conglomerate of well-ro'lmded pebbles and cobbles • • • . • •• • • · 7 

2. · Lighi-buff, fine-grained, evenly-stratified sancl.stone with 

thin clay partings •••••••••••••••••••••••••••••• 40 

l. Light-gr~, lanrlnated, plastic clay •••••••••••••••••••••• 20 

Total ......... 105 

The clo.y beds 1 and 5 of the above section are of conmercial quality. 

The Culebra lake clo.y and gravel, which is at the sarue general strati-

gr~phi~ position as the upper bas~t flow, overlies the Puye gr~vel and is over­

lain by the Bandelier rhyolite tuff. 
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r-' Eandelier Rhvolite Tuff 
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The Bandelier rh:rolite tuff is Quaterll:ll"y' in age. It was derived by 

violent explosive outbursts in t!1e Jemez Mountains. The Pajarito Plateau is 

dominantly made up of this !ormntion. It consists of light-gray, white, and 
• 

·pinkish lll£lssi ve beds which generally stand up in bOld cli!i's. There appe"-rs to 

have been six or eight principal eruptions each depositing rather homogenous 

massive. beds which differ only slightly in composition. The princiJ:o.l eruptions 

are separated by intervals of little or no deposition or slight local erosion of 
, 0 

the tops of the massive beds. In many places thin wter-laid ~ce beds separ­

ate the thick lllLlssive tuff beds. Differential erosion of the successive beds 

during the cutting of the present canyons causes each successive bed to be set 

back !ram the underlying-ones on slopes or narrow ben~~es on the 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 

now from the Cerros del Rio shi\-ted t~e Rio Grand~ course to the west, the 

great accumulations of Bandelier tuff, originating from the west, displaced the 

river channel east1.m.rd where by subsequent valley cutting it superimposed itself 

dow through the tuff, basalt, and underlying sand and gravel to form its pre-

sent gorge. 

As the tuff accumulated on the Puye alluvial fans it also overlapped 

and buried the hills of Chi coma volcanics in the eastern fianks of the Jemez 

Mountains. The Bandelier rhyolite tuff was depo~ited subaerially, and only 

loco.lly or in a few thin beds was deposition in w.ter. Although mD.ny of the ex- . 

ploded clouds of tuff rose high into the atr.losphere to settle do\-m as a "rain" 

'"- of fragments, it appears also that many of the explosions were heavy, low-

rolling, gaseous and incc.ndescent clouds which rushed do1-m the hillsides of the 
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volcano to come to rest and consolidate on the p~ bel~• 

The !'allowing is a section of the Bandelier rhyolite tuff measured 

near the junction of' the Los Alamos and Bayo canyons. 

Description Thickness (feet) 

, (Top eroded) Vrr ...... J-,, •. ,~ .. ·: 

9. Massive, pink, pumiceous rhyolite tUrf with li ·bic 

and crystal fragments (upper pink clif'!') • • • • • • • • • 35 

8. Massive, gray, lithic rhyolite tu!'f with some pumice 

7. 

· fragments aild coarser fragments than in the 

underlying bed (middle cliff').................... 75 

Massive, pinkish, s~y, pumiceous rhyolite turf, 

pocked Witi1 many weathering holes in lower 

. . part (laYer cliff)............................... lOS 
/",' I . ; I I~ "· . . :. . -.. ... ... - r, -.. ~ '. 

6• Coar,se, even-bedded, light-gray, angular rhyolite 

5. 

. 
pumice breccia ••• ~ • .• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • l 

Pinkish; sandy, pumiceous rhyolite turr ••••••••••••••••• . . . . 

~kenO. 6 ••••••••••••••••••••••••••••••••••••••••••••• 

4 

1 

3. ~te, slope-forming, pumiceous rhyolite tu.ff-b~eccia 1 . . 

much fine pumice powder (pumicite)............... 140 

2. Stratified (water-laid) rhyolite pumice tuff'; sandy in 

lower part 1 coarser in upper part. • • • • • • • • • • • • • • • · 5 

l. Santa Cl::tra pumice bed (Qbs): unstratified;. light- . 

gray to ~te brecc~ and sand-size f'r::tgments.... 3~ 
\ 

(Basalt now) Total............. 404 

Some of the higher beds have been stripped from the mesa where the above section 

was measured. An undetermined small thickness of the upper beds or the for:rr.a-

tion appea~ to have been widely stripped from the upper level of all the plate~u. 

,_ 
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The thickness o£ the £ormation ranges considerably, being thinner where it over- • 
( . 

laps the old Chicoma. topography, thicker in the centml part o£ the pla.teau1 and i . . 
thinner agtdn neo.r the Rio Grande. It probably averages about 500 feet thick 

along the central part o£ the plateau. 

Alluvium and LnndslideJl 

During the Recent cutting o£ deep canyons into the Pajarito Plateau, 

sand and gravel have been deposited along the canycm noors and spread on small 

alluvial tans between the eastern root ot the plateau and the Rio Grande. 

Large landslides are prevo.lent along the Rio Gral:lde Valley where the 

rigid massive ·basalt nous overlie unconsolidated and somewhat plastic sands and 
~ 

silts ot the Snnta Fe £ormo.tion. Also where the massive Bandelier tu££s overlie 

the plastic Culebra lake clays (see Plate 1) landslides are especially common. 

None o£ these landslides 1 however 1 has been show on the accompanying map. 

Structure 

~e s~ructure o£ the Pajarito Plateau is simple. All the formations 

are nearly horizontal. The structure o£ the Chicoma volcanic group ts most com-

plicated1 but these complications are probably largely the original irregulari­

ties ot the volca.nics. They undoubtedly have been modified by later faults, but 

little attention 'WaS ~ven to the Chicoma. during this survey. 

The Santa Fe formation appears to have been slightly or very broadly 

folded and given a slight regional tilt to the west. Although a fe-vr eD..st1-ra.rd 
. 
dips may be foUnd locally in the rorrnation, at many places along the eastern es-

carpment of the plateau dips of as much as 5° - 10° to the west are present. 

The t-lhite Roclc Canyon basalt £lo1-JS are nearly horizontal but appear to 

have their original sligat inclination westward in the direction that they 

not-red. The &.ndelier tut.f' dips about t\oro degrees eastHard in most places and 

l~ this appears to be due· to a slight tilt given to the beds after their deposition. 

Locally, as just \·rest o£ Los Alamos 1 the tuff beds are nexed doun slig!"ltl:.,. 
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t-restt.m.rd. Tbis i'lex together llith erosion parallel to the beds ha3 given rise 

to the slight depression on tlle p~teau nek'l.r the residenti-'1l c1.istrict lrest of 

Los 1\la.mos. A few high-angle normal fa.ults of northerly trend (see Plate l) 

broke the beds of the plateau in post-Bandelier time. 

Geolor;ic History 

~e order of events leading to the present geologic picture in the 

Paja.rito Pla.teau is outlined below beginning 'With the building of the ancient 

Jemez Hount.uns ·volCQ.no in mic'l.dle Tertiary time. 
I 

l. Eruption of andesite, latite, and rhyolite i'lows and breccias (C!lic6na vol­

canic group) in 1-ti.ocene time. 

2. Erosion of the Chicoma volcanics. 

3. DepoSition of the thick Santa Fe formation in the Rio Grande depression. 

4. Uplift of the Chicoma. volcanics by faulting along the eastern edge and drop­

ping of the Santa Fe beds deeper into the depression. 1-Iinor wa.rping and 

broad westt-m.rd tilting of the Sa.nta Fe. 

5. Spreading ef the Pllye alluvial fa.n from the Chicoma. volcanics onto the 

earlier Santa Fe sands. • 
6. Erosi<?n ot canyons c.long the Rio Gro.nde. 

7. .Eruption of basalt _fro~ the Cerros del Rio volcanoes. 

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

9. Erosion of canyons along the Rio Grande. 

10. Deposition of the &.ndelier rhyolite tuff from great eY.plosions in the 

Jemaz lloUlltains. 

ll. l.fi.nor north-south :f'aul. tins of the Bandelier .and olc1er :f'onnt~.tions. 

12. Erosion of ti1e present canyons in the plateau and deposition of alluvial 

fans in the Rio Gra.nde Valle;r. 
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PUMICE DEPOSI~ 

Genernl 

Pumice deposits are confined to the Bandolier rhyolite tu!'i' on the 

Paja.rito Pla.t~u. The. entire formation is pumiceous, but only in certain locDJ.­

ized beds is the pumice quite pure and .sorted to usable ero.des. The principal 

concentration is in the Santa Clnra pumice member which lies at the b!l.se oi' the 

Bo.ndelier tuff. Some\-rhat. thinner and poorer beds lie higher in the tuf'f in the 

southern part of the pl.a.te::~.u. These ·are sho~.m on Plate 1. The lo\-rer one desig-
' 

nated as P-2 lies bet\-reen beds S and 9 as shown on page 8 of this. copy. The 

upper one designo.ted as P-.3 li.es over bed 9 o.nd may be found at many places on 

the top surface of the phteau. These beds were mapped and tested c.uring the 

r· present surve:r, but they are of little or no commercial uorth. 
\..._ 

Santa Clara Pumice B~d 

The Santa. clara puinice bed is named for the occurrences on the Santa 

Clara ~an Reservation in the northern part. of the Paja.rito Plateau where it 

forms the surface of the plateau over wide areas. T'ue Santa Cln.ra bed is the 

product of the first violent expl~ion from the Jemez rhyolite volcano, reborn in 

enrly Quaternary time. In most places on the platenu it directly overlies the 

coarse Puye gravel. Along the southeastern edge it generally overlies 1-Jhite Rock 

Canyen basalt fious, although locally it lies in the bottom or small canyons cut 

through the basalt into the underlying Santa Fe sand and gravel. 

The Santa Clara pumice is a continuots bed which underlies the plateau 

in a band six to eight miles v.i.de. The eastern edge is irreguln.rly serrated by 

the c~yons 1-rhich have cut into the plateau a.nd eroded much or the pumice beC.. 

The western mn.rgin is irreauJ.ar in .thiclmess where it lapo onto the old topoe-

raphy of the Chico1r.a. volcanicc. The best of the deposit is in the central pn.: t 
. ( 

\...... or this band \vhere its oiiginal thicl:ness my be ner.rly ever~rhel"e 25-35 .feet 

thick. Furthermore, in this central bo.nd the plltlice has the best size grading 



-.. 
1 Glld is of the excellent quality show in the Cullum pit and in the trenches dug 

during this survey on Gtm.je Flats. The avern.ge size of zrumice fragment in the 

bed shot-rs D. slight diminution from vest to eost ncross the pln.teau. The pumice 

~t ws shoto~ered onto tl1e foothills of the Jemez Moun~ c:ppc:J.rs to have been 

soon \m.shed by wter into the nearbo.r valleys. This rewrl:ing of the original 

fnll b;y wter has mde the deposits al.ong the vestern edge more irregular in 

shape nnd stratirication and less uniformly ~~ded as to aize. The eastern part 

of tl1e bed is deficient in large fragments .and is progressively higher in fine 
I t 

sizes eastt-r.U"d away from the source oi" the material.. 
. . 

1'he pum:!.ce f'ragments mld.ng up the deposit ~e light-gray to t-rhite 

glass \lith tubular cell structure ranging from microscopic to megascopic in size. 

( _ Quartz crystals are the principal impurities in the puz:rice fragments. Quartz 

also. occ~s in free grains in the aggregate. n1e quartz is o:f" rather uniform_ 

size and most particles are about one-haJ.f to one milHmeter in dialteter. The 

proportion of qu.u-tz in the agcreGa.te is someuhat greater than that in the indivi­

dual pumice fragments. 

Throughout most o:f" the pJt"l.tea.u the Santa. Clara pumice is covered b; the 

'tuff, lllld on the pl:lteau surface such as at tlle tot-m of Los Alamos the pumice ced 

is at a depth of 400-500 feet. In the bottoms o:f" the nearby Los Alamos, Sandia, 

and Pueblo canyons 1 however 1 the Santa Clara bed is in many pU!.ces not mol .. e than 

100-150 feet below the surface. 

The principal ou:tcrops of the Santa CJ.nra bed a:-e BD.St and northeast of 

Los Almnos alont; the ens tern slopes of the plateau as shot-m on PL1. te 1. In n:.ny 

places the outcrops c.re on moderate slopes at the bases or cliffs and tlle tr.i.dth . ' 

or the outcrop is Mrrotr. To the so:uthEmst t-rhere the outcrops of the bed la!' 

onto the basalt it is much thinner or in pU:.ces nearly cbsent; o.nd t}le width of 

l_ the outcrop has been somowho.t e~ggeratOO. in places on the map. 

UNJVERSnY OF NEW MFXICO LIBRAR' 
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To the eo.st nnd northeD.St of Los Alamos good pumice could be mined 

a.J.ong any of the outcrops as show on the ma.p. However 1 t!here the outcrop 1nild 

on the map is nD.rrO't-7 t:1e slopes ore steep and surface mining uould ill l'l'lrulY pln.ces 

necessitate removal of consider~ble talus overburden and exca~tion of ~le pumice 

in long narrou benches. A lo~ized operation in such places t-to~d necessitate 

'Wldersrolmd mining m1d leaving or many pi.lJ.Us to ~support the rather· ue!'\.1:1 uhite 

~ powder,y pumice bed ~~t overlies the Santa Clnra bod. , 

1'he most desira~e locations for piunice mining operations are north-
I 

-east of Los Almnos \rhe~e ~he overly:ing turf w· been eroded leaving the soft 

Santa Clara pumice bed o.s a blanket on the 10\~ mesa. segments of the plnteo.uQ 
. . 

At this lot.rer lo-.rel the suri':~.r.e is held up ~ the Puye grnvel trhich resists rapid 

lateral. erosion. Ch this surface all but thl most torrential rainfn.ll readily 

seeps into the p~moo.ble pumice and gravel thus dim~njshing ~~e concentration of 

water i."lto streo.m3 ~hich can erode the surface. 

On th~se lower mesa segments . tho pumice lies as a blanket on t~1e sur­

face with only a. thin overburden of soil or s"-lld \r.lSbed' onto the surface from 

near~ higher mesas. Neal• Sc.nto. c;.o.ra Canyon· thin deposits of Recent terrace 

gravel cover some of tho pumice locally. ·As can be seen f'rom the accorupo.njir:g 

map, the most desirable of the pumice deposits .f'rOlD. tr1e .point of viel-r of size and 

proxil!li ty to Los Alamos is at Cuaj e Flats. 

Reserves 

The Gua.je Flats area contains at least seven million cubic yards of 

pumice tho.t could be mined by· ·stripping operations. Est~ted reserves of pumice 

occurring in blo.nl:et surface deposits are shown in the follo1.-rin~ to.ble. 



.. Blanket Surfnce Deposi_ts of the Sank Clnra Bed 

Loentiori 

t. 19 I·T,, n, 7 ;;:, 
2. Parts o1' sees. 51 61 71 & S 

3. Parts of sec. 3 

T, 20 ~T .. R. ·7 E. 
4. Parts o£ sees. 32 ~ 33 

S. Parts of sec. 31 

· 6. Parts of sees. 271 28, &: 29 

7. Parts of sees. 201 211 221 
23, & 24 

s. Parts or sees. 14, 15, 16, 
& 17 

9. Parts of sees. 71 81 91 
t.e 10 

Cubic Yds. per 
Yd. Depth 

1,400,000 

1,500,000 

soo,ooo 

1,200,000 

400,000 

1,400,000 

4,soo,ooo 

5,600,000 

10. Parts of sees. l, 2, 31 41 . s, & 6 12,000,000 
I 

T, 20 IT, R.· 6 E. 
ll. Parts ·of sees. l, 2, & l2 J,ooo,ooo 

T. 21 n .. n. 7 :·~ 
12. Parts 01 sees. 321 331 341 &:.35 1o,ooo,ooo 

Totals: 45,:300,000 

Avero.~e 
Denth (Yds..l 

s 

s 
s 

s 
·. 6 

s 

4 

6 

6 

4· 

6 

~e Ycrds 

7,ooo,ooo 

7,500,000 

2,500,000 

6,ooo,coo 

2,400,000 

·7,000,000 

2S,ooo,ooo . 

21,ooo,ooo 

72.,000,000 

12,000,000 

62,000,000 

It m:y be seen from the above table that blanket sur:f'ace deposits occur 

over an estimated area of about 45 million square yardQ. l!i thout many test holes 1 

it is di!'£icult to give an accurate estimo.te of the depth of pumice belou the 

surface in the blanket deposits. Some of the original bed has . undoubtedly been 

eroded. In severcl. ·plnees on the platenu f'ull thic!mecses o! 8-12 yarcls lmve 

been measured, nnd it is felt that the averacre depths of 4-6 yards used in the 

(,_ above table to arrive nt the total reserves of ptvaice are conservative. Neo.rly 

·- .. _ 
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.. -- 242 mi 11 ion cubic· y::r.rds o£ good pumice o.re present in these readily m:i.ml.ble sur-

c 
. ( 

' ' 

face deposits in the northeastern put o£ the plateau. 

1he surface deposits o.re, hcn.~ver, cmly 11 s:rmll part o£ the toto.l. punice 

reserve o£ the P~ja.r.Lto PJ.nteau. Assumillg nn average thicla1ess o£ S yards, the 

20-m:U.e long and 5-mUe uide centrnl belt o£ the Santa Clara bed conUdns over 

2 hjJJion cubic yards of pumice. Xhis is pumice, exclusive o£ the surface blan-

kets 1 that ucruld have to be mned underground • 

. It is interestizlg to note that in terms o£ recent national output of 
... 

p1Jmice th:lt the surface deposits nlone .contain enough pumice to last about 900 

1'8US• 

The Santtl Clara bed extends for~ mUes to tile south of Plate 1 and 

appears again in the Cochiti district under. conditions favorable for mining. · 

These depo~its together \-lith large deposits in the Valle Grande constitute an 

inexhaustible supply under present rates of consumption or pumice. 
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No.··... Deseriptie?n' 
'l'hiek..'"la~~ 

(feet) 

('l'op eroded) 
Upper Member: 
9. Massive, pink, pumiceous rhyolite tuff with 

lithic and crystal f=agments (upper pink cliff) --- 35 

a. Massive, gray, lithic rhyolite tuff with some pumice 

7. 

fragments and coarser fragments than in the 
underlying bed (middle cliff)·--------------------- 75 

Massive, pinkish, sandy, pumiceous rhyolite tuff, 
· pocked witl'l many weathering holes u;IJ.ower . 
part (lower cliff) ------------------------------- lOS 

Middle Member' . ' 

6. Coarse, even-bedded, light-gray, angular rhyolite 
pumice br8ccia ----------------~--~------------- 1 

s. Pinkish, sandy, ~umiceous r~yolite tuff --------------- 4 

4. Like no. 6 ----------~-----------------~-------------- 1 

3. White, slope-forming, pumiceous rhyolite tuff-breccia, 
much fin~ pumice powder (pumicite) --------------- 140 · 

2. . Stratified (water-laid) rhyolite pumice tuff: sandy 
~n lower part, coarser in upper part ------------- 5 

1. Santa Clara pumice bed (Obs): Unstratified, light-
gray _to white breccia and sand-size fragments ---- ~ 

. 
(Basalt flow) 'l'otal -------------------- 404 -

• 
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