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mm.zmdm.muumummtmm‘
- flow deposit near Superior, Globa, snd Miami, Arizona. In .“ttion,
mntm@mmmdmmtemm.umm
for etructural {nterpretation withim l‘.h seoningly uniform part of the

sheat are proposed.

Field work
The Globe-itlami project of the U. $. Gevlogical Sutvey has included

~ detailed geologic mapping of five 7h-admute quadvangles: Globe,
Inspiration, Pinal Rench, Bmunted Conyon, and Superior. These quad-
‘rangles lie betwesn 110°%3° sad 117°7%' wast longitwde and 33°13' and
'_ 33°30' morth latitude, snd their locatiens ave imdicated om figure 1.
‘Nels ?. nmmuumaupammjuc.mctcépm |
1943. Several veports om the geology of the ares have besn published,
and others are in press. Thees deseriding the dseite mnd shovisg its
distribution isclude: N. P. Petevsem, Glibert, and Quiek, 1931, p. 42-
435 W. 7. Petaxson, 1934; D. W. Petamsen, 1960; N. P. Patersen, {a press
(1) and (2). The presant paper is bised ehiefly ea the writer's mapping
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The dacite was figst studied in the Globs 13-minute quadrsagle by
Rengome (1903, p. 83-95) vhe identified it o5 & leve flov. W recoguized
 Chres distinet phases; tuff st the bese, vitvophyre, and thick desietc

T flows. maosm—'ammmmdm

dacite, and scmm of his later mape shew additionsl svess coveved by
dacite, but thess Teports use essentislly the smme deseription 3s the
esrliest paper (Ramscms, | | )

Shert and others (194 , p. ) deseribed the dacite mesr Swperior
as altexnating lava flows and tuff deposits. N. P. Petevson, is his
~studisd between 1943 and 1955, dedised that & lava as silieic as this
dacite would be erupted as velatiwely shert, thick flows, with contovied /
'zlwsmm.'MMthMInmmdm
‘miles and the flowelike structured are wniformly flat-lying ex gemtly
tilted. Ne concluded that ash flows of & gloviag-avelamche typs were
the most probable mamnar of ervpties of the desite (N. P. Petersom, i%
‘press (1)). G. 8. Ross (1953, p. 431) has stated that the dscits is
welded cuff. |

" In new f1alde of tavestigstion 1t semms inavitable that s certats
‘smownt of eoafusion of termiwolegy develops. Diffsrent m..m.
working independently, mey introduss differect mamss for the same
m.u‘my-qm.-mhmuam.u.. The fwll
range of mesning, or the limitstioas of & newly coised temm, msy sot
uaﬂ1~amdmumbuuuaumcmm&mmt
different woskats. Rach of these éiffisulcies are well {llustrated by




. ths geoeval evbjst eubesesd by the Soms welded caff, igninbeite, ash

flow, and other yulsted names. Yhe @iffiesities eam be minimised if
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" gheuld vefer to Buith's piper for @iy fall inpliestiess.
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Ash flew shest: Amy enspecifisd sbestiihe wnit ot ghevp of wnits
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wided avh flow: in ach £100 £ shieh weldiag has peoducsd &

midet suff; A rouk on vouh Sully ia whieh vitrie pavtisies have

| euen @ngres of eshesion by vessen of hovisg bete et sud visemm st the
| ttam of Ohaiy GNplasemEnt.
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Cooling wmit: nmnmmmemnh
shown to have endergens eontiaves easling.

sisple ssoling wait: in osh 0w OV sayeense of ach flows that has
Mol on eomsmtislly eaintervaptet MeMeg history.
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Compound eooling unit; Ons thet shows departures in expestable
sonstion and other propercies whieh result from simple mu-.,vm
mmummm-n.mmt«mmun

single-unit cooling gradiest.
mum: A coeling-umit complam that grades from ems
cooling watt into two er move cosling wmits. |
Mefore Sutith's definitien of "eth flov" can b wnderweood, it 1s
sssentisl to know precissly vhet Mo mecas by & "wses ardente”. Briefly,
he Gphastses the originel cbservetions What & muee ardests has two

Parts, & besal avalanche thet eoutaing the Dulk of the erupted meterial,

eud an overridiag eloud of myeniing gas end dust (Bmith, 1960, p. 802-

804). nmammuuawdmua agms
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mtnlyu&uamummnchuuumlm.u.
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daposit.
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'.'ctqlououqmt". Ik leeally grades inte a oqudouuu-u"
ﬁc&nl.cun_ta.dwhuﬂhchmmt. It eould be colled
& “emposite sheat” because it shews beth simple emd empound eecling,
but since the dapavtuve from simple eseling 1s amsll, s mowe sceurate
uue!mmu'omxmumwmuuu
an-hoauu‘u.
| -mwzwummumutmumum
@ ~ &n “ssheflow £18id?. But the latger velesmic field of 1 which this
‘dapostit is a part, thet extends fuem tha Superstition Moumtains southe
east t> Ray and nerthasst %e the Salt River 13 wiles cast of Rossevelt
uu...:vu“tth-nu“‘-llwmw, |

mutm-uh.od&uyu_tnm-mudmm
“dasite”. nammmuanmmaﬁm
~ quarts phenoerysts and with its foldepar phencorysts mostly plagieslass,
and its priseipsl use in this papar will be a2 & Tosk name. Secsuse
"wu"mmm-duuumummmm
Mmmunauamm.uu Avissms (Rensome,
1’03. 1919, lm.MndM w; . P.m 1951, 1954),
and because 1t 15 well establidhail in lossl wsage, 1t has been found
‘ mmumwum'-mm—wmu:u"mw.
© e smeb 18 w1l altarnete with “wi-fiow eheet™ and'eseltng uait. "Destts”
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w1l be oni shen Teforing So this pertiesler dapesit, "sb-flew shest”
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Field deseription of the ash flow ghest
Distribution, ares, thichuesy, snd volums of the daposit

| mtex.mexnmtumwtyim-m,dum

400 equare miles 1n the Globe-Superior svea, Wit areston hes velused the
present outervp avee to about 100 egitee miles (fig. 1). It is possidle
thet the dapewits originally coverel & mueh grestes ares, pavipe 1,300

. squste wiles, mmmhinummmunuw

mmmmummumwmmi
ant to the wast esd sowthwest.
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twewh e wres gheen In figule 3. ‘ﬁtdawﬁm-—uﬁ

Mﬁm“dmﬁdmm
a&mnunmuﬁ“numd
m-ﬁunumdmd-mm et

'u'm-.m.nud.mfﬁmumm
e wretel @pur etoes Jevhibite GRtmMpiely dsbumiuteg Whe Suge of
origiul Bidense. nnhﬁ—n.hnn veuke Iytag sioue ® B8

mx*md&uﬂﬁMdWMQ
be estinated. m&mm&mmmd*ﬁnm

| 10 Tenshus ebewt 1,000 fout. Tn amib of Ghe LAUPST NSRS of CRERYUP

e |




thicknesses of over 1,000 feat are cemmon, and 1t fs estimated that the
everage thickness of the sheet was sbout 500 feet.
mm&fvmauonin thuh.uo!t&nh!ludnﬂ:mbi
only xoughly indicated becsuse of poct voleanic deformation and erosiom,
and seanty subsurface {nformstion. The large body of dacite east of
Superior appears to be quite thiek ‘over most of its exteat, sand drill
holes in Devil's Canyon and mear the J I Rench shows it emceeds 1,5008
fest. It becomes thinner toward ths scutheast, and is sbout 800 feet
thick nesr the south borm of the ﬁntw quadrangle. On Sawtooth

Ridge the dacite is about 1,300 feet in thicksess. Rastwerd from
~ Sawtooth Ridge the thickness fluctuates, but becomes progressively

thianer; on JK Nowmtain it is 400 fest, on Wedster Mowmtain showt 300

feat, and on Slesping Besuty sbout 300 feet. It is likely that the out-
'em}mt of Globe 1is not —eh thismey than it wes oviginally, and it

is now sbout 160 feet im thicimess; this suggests that this ocutcyop is
nutiulynummmdmdmmnu. Buts on the thickness

. varistiocns ocutside the mapped ares ave not availadle.

17 mmcmmmm@uu.. ond hod =
average thickness of 300 fest, its velume would have besn 40 cubie
wiles, or 113 cwbic kilemsters. |




Zoalng of the ath flow shest
Tutvedustion '

"z-mdm&cmnmn—wnouywrmw

intersected by a distimet joimt petters. In sreas of gntle relief,
the grouad surface is strewm with beulders that wessurs wp Co tems of
feat across. mmmpuumm ledgss, and in vugged
topograplry 1t fovme ridges, pesks, amd cliffs. ' | |

Tive separate soues can be recegnized within the ash flow duposit;
dietinction between tham is based em differemces in the chagsster of the
groundmass. The sones are, from betGem to top: (1) poorly to moderately
consolidated, non-walded dacite tni!; grades upward te (2) stresky to
uniform, firmly welded dacive tuff, vitrophyrie, with groundmtss cof
black glass; (3) firmly welded dasite tuff, brownish ovemge sphanitic
groundmass; (4) firmly welded dseite tuff, pinkish gray sphamitic
groundmass; (3) modsrately to mom-walded dacite taff, light gray to
white sphanitic groundmess. These senes will be indicsted brisfly as:
(1) basal wuff, (2) vitrophyre, (3) brewn svas, (4) gray mces, (3) white
zone. The basal tuff grades wpward iwto vitrophyre, but generally the
¢ontact between vitrophyre and the browa seue {s fairly schary. The
m:mpm-wrlnummm.ummmpm
into the white sone; and caly {n & fev places is the boundary betwsen
the upper three somes distinet. |
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nnﬂnm‘hnmmhm. Bach 1s powphyxitic
vith & similar phenceryst ssomblage) in hend spocinm phencerysts em

' be {dentified as feldsper, guavts, blotise, seeeseosy magmtits, and

lesser mmouats of herablends @ul SPhme. The JhURSErYSte cemprise frem
one-fourth to sesrly ens-half the velwme of the Teek. They veags ia
slse frem barsly dissasnible with o hand lene wp %o sbeut 3 wa, end
wost are ems-half to lam in dtmvtee. ‘
| Lithic feslusiens are eamasa 18 a1l the sence, and losslly they
ave sbendant. bumm‘pnmolumum.

‘buk they vangs ia siss Gp to sowustl fovhes scross, &nd sestteved
'mm.ummammmm o the

mmmmlu‘”dﬁcvﬂ-‘dmm

‘bt mu.mmuuum._ummmm
are vhyelits, probadly derived foun the eurliew velemaic rvouks; othew

ignaous veshs, all of wideh enep oa8 is the swrrveunding sres.
ammuemnmdmnmmum

| uu-nu-iclmadqﬂuﬂgmdmmuu

have been cheurved fn dupssiticnsl Gsntavt with odder gechs. This tuff
Lo peoriy oo asdutely tadurstel, ¥BE VSThery to geutie, sibdued slopes.
no-uxyumwnmn-fﬁ_-mm-nmm.
nu.—-m&m though in sme places L4 censists of babidnd

lenses or layers of suff that uey Vo nlwed with clsetis snitments. Both
' wuﬂmmﬁm”umuuam.dm




may grade to shades of yellowish gray and moderats red. The basal tuff
.rmvmz'umlwtuthﬁtm.mdn«m-hmwud
20 feet. ' |

Int:hanoummmo!m. the phencerysts 1ie in a light
colored, powiery matrin whose tenture is gemsrally quite wniferm. The
rook may eoutain varisble smounts of pumice lapilii ead blosks, ramgiag
from a frsstion of an ineh up to eaveral inches in d{ameter. In soms
pmmu&mw-dmumwhqw
nixturs of abundant mnc inclusions, sssorted pumice lumps, and
phenocrysts in tha fins powdery wgerix.

mumamwmdmmam-m,
ortented, but wpward the punics Sinds te be flattsmed. The tuff becowse
nove fivaly ceasolidsted wpward, spesific gravity imersases, end styesks
of black glass appear, 1 sm to 10 wn {n lewpth, vhich wpwerd booome
wore sbundsnt. Thess changes nivk ¢he grendstionsl tvamsition frem tuff
uum-nﬂﬁhmmumuﬂﬁuumnm_,
fest, and in other places extends over & strstigraphie integval of 30
to 40 fest. |

vierwghyre

" 4 layer of pempbyritic glass lies betvess the besal teff snd the
overiying 1ithified wates, snd 5t UPusestly atends contimsously oves
che ontire sres of e ash flow shest. The vitrwylyve Lo gemesally a
Mmﬂt.mnmammmu
o loige o an ¢istimat cutareps chovs the basal SMEf. Is othar plases,
bowsver, tccﬂmiﬂﬂy“'hﬁ“ﬁmmm
nmu.«tmul‘“uﬁ.uuma
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contrasts digtinetly with the lighte® soloved recks sbove and below.
The fresh surfece typically is shining black wottled with light coloved
phenocrysts (f£1g. ), but it varies to black streaked with sbuadsnt
brown leases. The vitvophyre rangee feem 2 to 80 fest in thickmess,
and sverages betwesn S and 23 fess. ' |

" The vitrophywe typieally scusists of phamocrysts 90t in & mutrin
of unifoym, black glass. Msgsseopieslly the glass sppsass o be massive
and uniform, but the wicroscops vevesls the layeved end deformed
frageentsl tamtures that are characteristic of very fizwly welded tuffs.
In some places the glass shows perlitic strustuse. Oradstienal betwesa
the massive sppouring vitrophyre and the underlying tuff ave stresky
phases of viw eonsisting of itm. irvegular layers snd
lensas of black glass and brown te pray aphasitic materisl. I mamy
places, especially where it {s thia, @he vitvophyre eemsists emtirely
of this stresky phass.

The vitrophyrs snd the brown sowe muy.oumnm 1ithie

{nclusions tham the other cenes. Fiesise counts have mot beém mads,
but 1t 1s estimsted thut wost of the vitrephyre coutains 5 to 10 pevesat

menoliths,

Suall spherical nodules sre osmmon in sows locslities in the

ﬁmhyu;:h-ymuh_&omuﬁhadw:utn.
brown, aphamitic groundmess. The wmodale doundaries ave sharp and

‘digtinet; they gensrslly save more veuistaat than the surrounding glass

mdoeulmumquebnwm.» m‘mm
gonerally ccoupied by & dusty powdes, vhish is immedistely vemeved by

/3




hmmm,ﬁnhwﬂlthﬂm“
Mmtm-wgwdm.ﬁui»hﬁnﬂ
Wvard {ato & sseend vitrephyre leyer. The ioterventing tuff pinches and
o mxuxmuwxy.um--_umumum.
. mmdmumunﬁaumum.uu
: mnmmm-hmhmt.dhu
thickness. mmmum\umuum
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the lntmlmmetuymttulﬁ'Wdtm tuft, but
amwa&dhmlmmmoﬁlnuyﬂt&m
farthar. In the ares frem King's Gheem Pesk southwerd te deyend Queen
Crock, nesrly every complete expositm of the vitrophyre eomtatus & layer
of tutf betwsen upper and lowes viSiughyre. ia tubervening tuff hus als
bees neted along the west bemsdury of the daette betwien Remted Canyen
and the West Fork of Pinte Cresh, guFtleulerly nene Rosk Cresk sné on

mud- M the ssst ani of Wiy bady, o the south Nk of

Govermmt Ri1l, thews disetnse mdﬁmmmb
partly welded tuff. :
mnm‘:mmu&mmﬁamnu
mlbmm mmummmm
ummmnmnnmmdmmn.m
the astusl contast i weet places 50 pUNSLONtly RiAINS. B o fow

lithoidal wueh ot Wiis euntach. UNEV e south end &F DWVI1'e Gaapem,
mmmumﬁnuﬂdnm
mﬂwmlnsﬁthm W g s feen 3
uoanhmumnlmmumu
aﬂhMMﬂ“MCM
disuanes. mmmnmdmmuﬁ
mmdummnmmnﬂm
m.mmm. b““ﬂ"ﬂﬂ
of Govitvifioucien wolule Wt ADAEIIRS 1o piavs &b o gus eueivity.




In most ereas, the lithifisd desits twmsdistely abeve the
vitrophyve has & €lstinet brovaish cpaags colow, snd for eewvenismce
unmammuduwu. It generally is hand,
flimty, snd Fesistant te weethoving, nd stands 6o stesp slopus snd ledges,
wuuuyuumum ttmﬁcu“d
ammuumqnm»m. mmn‘mmu
a bright brewnich erangs, Wt 1t vaPtes to othar shades of bwewn and
grayleh brova. Becsues of the imieftutse weer beuniary, it ie mec
possible to stats precise thishesss sessurwassts, but in gemeval Lts
epyroxinets vange is from 20 6e 300 fest. In scws pleees it may veueh
mmnmmuummnumxyuwm
_ the ash flow sheet i3 Whia,
| mmmmdm-uusm.“m,
twovnish ovange matwixn. nm;ﬁusummm
nassive and wmiform, but in mest plases the hand lane revesls o
dtovontizmously lsyered ox folissed Sumamve, fetusd by flssomning of
voloantie fregnents. nwummm—&«m
mumuumxymdumﬁum
1e distinstly stony ov 1itheddal.

Line B vitrephyrs, the MOUR Smus cmmenly senteins meve lithis
MWdumﬂmnnﬂu—&dlm
nmmmﬂhmuwm

et ave feveguiar 1n stve, dhipsy ouS Niickaims, Wt s B svne
/‘4 - o |




of lithie Sraguents in the vitmghyte sué brwse seass 1o Ghat the vents
wers "lesring thelr thoests® dupteg e Gariter phuses of the erepeies.
nmuuﬁwm:-&m-d--m"n
the dhange fren Mo %0 tha CVBiping G io cwpletely gaistieusl.
wumummdammnu,
g".-m«mm-ma-.-tﬂ-—mq——-amnm
' styashs passilel te e feltONal gEScUme. Distisetly Wewis |
 lenticles progressively dintaieh QUUEN, DUt pursiet r W tate B0
gty some, mmmﬂ*aam.w :
«mmmumummumm
mammmm

-vu-t‘

mummuh—mw—munmdn-u
mmu.mm.m-mm Mmieshewd,
mmmmumdummﬁu
Mtﬂmmbwum W puttern of sutervy
ummlmntmwdﬂmm
thet 1is appromntly tectepic vitiur Bhas Gus 0 eosling. The joint system
is exessed by & evudely dovelopul, tut dlotinet, laper-libe strectavs,
gemarally nesyly hevisentsl. Wdis strwsture 1o Sypesinsly esmmed by
parting pawallal to the flattousd ssustitussts. The veek wenthess to
hotes of bewunteh grey wd piskish guy, sl westhered reds nerge
tapavenptibly in colow with thase of the overlying ané uniewiying sense.
T™he fresh surfses 19 piskich givp, ut in soms pleses is svveshed with
lmnuﬂnmwﬂ'm. Genanelly the gray aens
» uﬁ-mubd&_l“halbmm&m
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1,000 fest. A mintwan thicknass 16 &Lffieslt to specify beomuse of
the sroded uppar suzface. Rowever, eust of Glode the gray swe loses
1te distimet identity; s styeaky Weshish grayish some jubt above the
ﬂm is only & few fast Ghieh, and it quickly, grades spuward
uto»mmu-in. 1¢ spposyd Gt the drowa snd gisy somas tend te
wezge and finally pineh out vheve @e sheet 13 this.

The gray sous eoesists of phameevysts set in & piakish gruy,
aphenitic matrixn. The tentore i esimonly indistinetly laywted or

- foliated, and Wll} it agpesws as s vather wavy, subparallsl

flow tentute of MWownish to plukith flow layers in & gray mstris. In

soms specimens it strongly resesbles tres flow structure, but careful

scrutiny gemerslly reveals that the layers ave distontinsows. Upwerd

.mwa-ﬂpmamh——amwum.mm_

tndtatinet flow canteres Tamin pevesptible. The roek fa litheidal in
mz.umummmumuwtm
ruMﬂammmu&lmm At thads
m:mummnmmzywum
dleks, severs] esotimstess iu 4Laneoir ené less them & willimster in

- thicknssw. wmmm!yhnm muy

mumm-nup-mnaahmuw

8 2 or 3 cumtimeters thiok, MNGwiiths srs comwos but not sbandast in

the gray some; they cemptise perdape 1 ©» 3 paresat of the veek.
Most phencerysts in the grey Seme sgptar fresh, bet the biotits

rmuﬂda&m m-—nmmu—mu

mmmuﬁnmnuntumbmamm
umwma:pﬁuuwmnm Most of the bMetits

in the gray some ia slightly ce sedarately altuved.
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The gray come grades upward {ato the wvhite zone, end like its
lower boundary, its upper bewndsry gemerally cannot be precisely located.
The gradauon consists of the appsaramce of very light gray material
betwaen ths medium gray layers; these inersase upwayd, snd the
proportion of medium gray materisl dscreases. Farther upwsrd the entire
rock is very light gray, nearly white, In a fewv places a -ajér change
is rather abrupt, taking place scroese about ten fest, and although
successive changes continue sbove aud bslow this horiszom, it is @
convenient place to locate the bowsdary. At most places, howaver, the
change {s gradational over several m feet.

Whits sone

At the top of the ash flow shest is the vhite mone. The frash rock
18 sofe nud non-resistant, but when axposed to weathering a hard,
protective layer coats the nﬂuy with the result that most outarops
stand just as prominently as do these of the underlying, inhermntly
harder rocks. The whits some is cet by the sams system of vartical
tectonic joints that euts the gray some, sad thase gemervally eountrol the
pattern of cutcrop. The near-hayissstal system s generally imdistimet,
probably because of the smaller mmemt of flattening of constitusncs.
Weathered surfaces are brownish gray to pinkish gray, practically the
sams color as the weathewed gray mems. M‘N wasthered surface
gradually bacomss a lightar celes, Wntil masr the top ihe eelow is a
pale pinkish brown, distinctly lighter them the vooks lowee im the
- section. The fresh suvizee i3 veuy Mght gray to wvhite in colow. The
vhite sows has & mexiwme thickuses of perhape 300 feet, ant averagss 200
to 300 fest. Again, the thichueswes &Ve Wessrtain besauss of the
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- gradational lm sontact ad the eveied upper surface.

mmiuﬁmmsuuo!m-nmuamuﬁtm
to vhite, aphanitic matwix. ,hmlmlwdmwu
perceptible, snd the rock has & wnifomm, massive strusture, but as the
rock grades dovowerd into the gray phase, & dissontimecus irPegeler
leyered stresture Dasomes distimet. 7The bulk of the white phase i»
firm and tough, yet its frash surfase is wsthew soft. Its imduration
1s largely dus to ovystallisstien sether than waldisg. Spherulites
and frregular shaped magses of £ime mievesrystals ave sbomdsnt, end
show that the growndmass is considavedly etystallised.

Pumics fraguents sve sbusdsst; they sre cnly slightly flatesasd
Mmuutummwwm:llunm
-uuu.,onmmmummmnu\xym
muluuth.cnmmk.dhmpmﬁqmwuu.
to distinguish. Nowsver, the fvagmmss westher to a lightey shade and
penavsily stand cut elearly in cutmpep. Their suseeptibility to
weathering varies; in some plases thay westher sy quickly and lesve

e mmmwunmm_ﬂcmmmmm

sams vesistance ss the roek that surrounds them. Xenoliths comprise
‘leeoSpmmtdmu; Bllipsoidal gas cavities ave fairly
m.mmltndﬂﬁllddﬁ-ummu.-dm
avs £illed with light gray to bwown powdesy material. '
mtuwmmmuumum.um“m-
erysts becoms more and wore slteved, gradwally changing frem a golden
brown to dull dark brown, ecaposed chiefly of ifon omide. The other
phencerysts vemain fresh and wnaffested by alterstiom. '
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_ﬁlh lov spesific guevity, but 12 Sesmbdles the wats pavt of e white

In mogt piaaa the whice u-mmmmlyam«m“
lergely removed by evosion. Nowewam, a thiek gection of the vhite zome
crops cut east of Superier, sod im G vieinity of Gsk Flat (¢ fs itkaly
mcmmmmquﬁmam
mwmdﬂﬁumumammﬂm

phase in composition and SEREWS. ﬁan«nm-'tvmda
with distinet budding; & shovp CaMiBSt ngWiS the base of Whe ssh, sad
uh—hhm»aawﬂm
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Pumice fragments
Field occurrence and distribution

Light colored cognate inclusions are locally abundant in tha lithie
parts of the dacitic ash flow sheet. They were recognised and brtcf_ly
described by K. P. Peterson and others (1951, p. 42) as follows: “In
soms very elu;: outarcps, what appear £o bs the shadowy cutlines of
dseite fragments are visible, suggseting thet part of the roek is &
firaly welded agglomsrats.” The ,Ewu are lenticular and ovoidal
in shaps; toward the top thay are 'mly..quidi-uiml snd downward
they are progressively flsttersd. Moet of them rangs from ons te four
inches in their longsst dimenstion, but both larger and smaller sines
are eommon. In gpeneral their upg solor contrasts with the slightly
darker colored dacitic mstrix. Wt of them carry approximately the
sams assanblags of phenocrysts im sheut the sams preportions as thw matrix,
and except for their uﬁurkcdum uupguuully&imnck.

Lenticular inclusicns of this Sype are apparently very semssn in
ash flow shasts. A fow of the pupsry that msation and desexibe such
lenticular fragmnts are Marshell, 1935, p. 332-335; Cllbert, 1938,
p. 1835; Balews, 1935, p. 1224-128) Goek, 1957, p. 53-58, fig. 17;
and Mackin, 1960, p. 89-95. Irtin hue suggested that most lentisles
are of tw priveipel types: "1) eollapued pumies lentieles, formad of
flattensd and welded glase and pustes lapilli; and 2) lithephysal
lenticles, formsd by erystallinsvten in lesal poshets.” (Wwvtin, 1959,
p. 403). artin enphasises “ﬁnnmm sowmonly sindlar ta
eypearance and diffisult to diontiguiih fras ek ether, snd be disensons




criteria for their recegnition (p.l 403-407). Although their nitsiml
toxtures have been obliterated by erystallisstion, the great wajovity
of the leuticles in the dscite of s cuu-w ragion ave Son~
sidered by the writer to ba sollapsed puies lentisles. The prineipel
evidence supporting thtl view is thas wost lenticles eentsin phiancerysts,
and phenoerysts would have so chawis So develep in 1ithophysal eavities.
Althmmmcmam%wdmw
11thophyssl crystallisation, mast of the lentieles are vegarded s eognate
pumicecus inclusiens. |

The lenticles ars not -um: distridbuted through the shest. They
are most common in the white and gray sosss, rare in the brows sons, and
absant in the vitrophyre and basal tuff. Joresver, their sbundance
varies within the white and gray menes; in sems localisies they cewprise
cearly oue-fourth of the rock, and in cther places They sre sesrce. ™
general the lenticles are especislly sbundamt in the ares of Superiocr
«ad Devils Canyon, and {n the avess of Pinte Cresk, Webster Mewatain,
and vicinities. Bastward they becems mors m. end nsar Clobe the
lenticles ars practically M

In ¢liff faces along Apache lesp, Queen Creek Onmyou, snd Devils
Canyon, soms successive layers of dseite may srronseusly sppsar o eontain
widely different smounts of punics fragments. When viswed from a distanve,
certain laysrs have highly pitted weathered surfacas, the pits representing
westhared-out pumiece lenticles. Adjacent layers abeve and below show
few oxr no pits. At spots secessidle for closer examination, howsver,
{t was found that the adjacent lsyers esatain just as muny lenticles as
the pitted laysrs, and ctut the d&ifference in appearants is caused by
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determine their distribution have -‘-t en ﬂlcetlﬂhlf the uuny
distinctive layurs sammonly utn s tdsatity vhen tresed laterslly,

| many are insccessibls, ummumw-m;m.

n«wu-!n-punm

nuwmdmm-‘u.mmmuu
muqumwum-nmmmmmm
wummuma-mmnmxymum
ovoidal shepse, mmumummmumaﬁ-
sontal plane. mmu!mw.wxunm-
hﬁcmymﬂuﬁmﬁi”mﬂlhm
mmmmmm w:mtmqum
byauneuuunm“alnlmm.niﬁuu,uym—_
plmlydiumr ‘

mmlmo!&m“ammlhAnm
zwmmxxywx.mmmzm'
is a foliation, nok & linestiem. the lesk of limsation suggewts that
mzum:rmmumw'hmmmmmny’
trM.MM“mthBMIﬂM

,ﬁlyumummlymw leond.

Althuﬁmdmdm”um#sminh-

cresss in flattening, in any singls euterep individusl fragamts vary
widely 1am-nut'o¢ flattening, and eingle £isld chewrvation is not




ash tlwnhutthulﬂhdum&ommﬁof
flattening. Fragments were msasured at successive horisons up through
esach section. A compilation and cemparison of the msasuremsuts confirme
that the flattening ineresses as the distance from the tap of the sheet
-:lncrum.andshanMﬁlMo!thuA
approximate guids to the distanes belew the tep.

mummmﬁm-—m

The length of & fragusat mey b divided by 106 height oo give &
quotient, which in this paper is celled the "flatiening retie”. An we-
deformed equidimmstonsl fragmemt would heve a flatteaing ratic of ene,
and 1€ slightly deformsd {ts flathaming Tetie would be grester tham ous.
As daformtion of n eriginally eqaidtmmetescl frapwet insreases,its
fwum‘mym.ummm
have flattening raties wp 80 50 o¢ move. Calling the quetiont of length/
height by the Serm "flattening setiv” fuplics sn espmption thas evevy
!rwmmnyM,M“UM'h
‘obvicesly act valid. Swith (1968, p. 07) sugsseted shet mmt puniee
 fragusats befors weliing are 200 Jengev then thres Ciuss Whelr smslless
dlngusion. Gbosrvakiens near She S0y of the ash flew shast in the Dok
Tlat ares suggest, however, thet suny of the neerly undeforend fragasuts
do 1ndded have & flattening rette of closs to ces. It fa ewsluded Wat
the ustertetaty of the erigimsl dioye of the fragumss tatreduses aa
m“muwmmmumm
mamummwm

At eosh spet sulestut for study, Mo height Sné teegth of 30 o
40 fraguents as expesed is & verthonl £000 of an Gutersy s mecsured.
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The flattening ratio of esch fragaent is calculated, and the aversge
flattening ratio for eath partisulsr spot is determined from the sum
of the individual flattening rasies. The relative stratigraphie position
of each spot is determined fvem Whe maps and cross sesticns of figure
M. Pigure T shows the relstion betwasn the averags flatteuisg ratio
and the stratigraphie lavel for sim separase cross sestions in various
parts of the ssh flew shest. The vertical scals is the stratigraphic
distance sbove the base, and the hevisontal scale shews the flatteaing
ratio plotted en a logaritimic base. |

The curves shew that the wean flattening rakio progressively in-
creases dowrward in the sestion. Qurves SE, BC, and JK fora nesrly
straight lines, and curve DC deviages euly slightly. Curves S, EC,
JK, DC, and 85 all slepe consistently in the sams directiem, and have
approxmnlyﬂl-mmd.thofmmm.mlc!
slope adjacent to local stespaning, but the upper and lowar parts resewble
the other m; . |

The tutm‘mummmhamm“
figure ¥ to illustrate the distvidution of waluse at esch losality. The
standard devistion has besn caleulated, and 95 percent confidemss limits
based on the distribution of esch asseublage are indicated on the disgrams.

In selecting outerops om vhish €0 msasure fragassis, caxre must be
taken that the emposed surface is moveml to the plans of the flattening;
othervise the spparent height of the fraguents will be oo largs, and
ths calculated flattening ratio vill be laee than {25 trve valus. Outorops

suitable for study are not plentiful, for in addStien te the required nesr-

verticil surface, the fragaents st sheow a tlear gontrest with the matrix.
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uwmmm-mmm of entrum flattening revaal
pumice fragmants, relatively few swveal them clearly ensugh for reasonably
‘SCCUTALE MOASUrENSntS. MW'MO!m.Qmmlm
is rvequired; fragasnts vay be cunplelely cbseured en sons weathered
.mtm.aﬂummyhﬁhm%mhlmanu
‘p!.u. In soms places the piss mmmhmw.buh
other places westhering has enlarged the pits beyend the eriginal dmeustons
of the fragmmts. Anether diffieslly my be snseuntered in the vhive
fone on little-wsathered surfasad of fresh rond euts and encsvations.

Rere the fragessts may met contradd sufffefemtly with the matrix e
.1mm-uumw,-—mym-mma
thmm&mh&&y'hmﬁmlywu
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Inferences derived from the character of the flattening curves

As the siopc of most of the eurves of figure F ia nearly uniform,
the downward increase of flatteming must dspend on the constantly fn-
creasing factor of the weight of the mtiyin; material. The greater
the smount of overlylag matertsl, the greater will be the flatsening.

- The steady, uninterrupted increass im flattening on most of the curves
suggests that the entirs mass was dspesited in a relatively short time,
and eﬁq’rlm essentislly & single sceling untit. 1f the underlying. -
material had gooled to rigidity, 1t weuld heve remained nearly undaformad
by.lu.cuutn eruptions. If am .nlm exuption had reashed a sondition
suffietently rigid to resisc deformatien, the flattening curve weuld
show a reversal becauss the underlying fragmsnts would h less deformed.
Below the break, m&ammﬂhm&dumtum
downward slope. A partial a-p;-dehu type is curve Eba. Apparently
the fragmencs at EDa 3 bad more resistanse 8o deformstion then those
at EDa 4, probably beesuse they werd ecoler. This suggests & time in-
terval betwsen suecsssive eruptions lemg ensugh to allow soms soeling.
ue&.mxummuuz-ﬁ;x‘u it 18 likely that the time
interval was mot very long. M‘uu frem the figsld and from specifis
gravity data support the opiaies m.au.nm {n depesition

| occurved in mﬁcmqummi, bk ghat ic 1o mtrn_hl'bmk
nor is 1& laterally very extensive. ,fﬁ general then, ti- usture of the
flattening curves of figure F provide 'mtu sapport for the opiniom

‘that the entire ash !luﬂ\ugmmuanmmlymm.
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The curves of figure P are roughly parallel to one another. This
shows that the flattening increasss downward at about the same rate at
different places, and implies sim{lar physical conditions within the
sheet over a wide area immediately after its eruption. That is,
temperature, pressure, viscosity, porosity, and other physical factors
affecting flattening were probably more or less uniform from one loeélity
to another.

The smount of flattening of the pumice fragments is a particularly
useful medsure of the degree of walding of the tuff becauss so much of
the original groundmass texture has been obscured by crystalliszation.

We may assume that the more the pumice fragments are flattened, the

more intense was the welding. If this i{s a valid assumption, thh increase
_ ‘ in welding intm:lty continues dowmmard unti{l the pumice fragments are
o completely flattened and tio represented by either a thin film or Qre
not detected at all. PFor example, this condition is represented juat
below point SHa?7 on curve SH. The tuff lying below this point is
"densaly" welded--the original peTe specs was sasentially eliminated
by processes of compression and fudion. The tuff lying above this point
shows varylng degrees of partial welding. The curves of figure F show,
for this deposit, that denss walding is not attained until covered by
from 500 te over 1,000 feet of maserial. Msny deposits are described

in the literature, however, where dense walding is attained under much

smaller thicknesses. :




Smil:h (1960, p. 823-824) has Mud a concise and informative
discugsion of welding tn tuffs. m the variables affecting tho amount
of nld&ns, he regards the temperature of emplacemsnt and the thickness
as the most tqorunt He would mhﬂ- that Aa thin, highly welded
deposit mo: hw bua very hot, that a thick, normmelded depoeit would
have besn relatively eool, and so on. The curves of figure ¥ show that
the dowrward rate of 1ueru§¢ of ulﬂu u relatively slov {n the dacite
of the Superior-Globs ares. These surves thevefors lesd to the conclusion
that the temperature of emplacessnt of m deposit uu: nhttvoly low.

The congistency of the ﬂntemnl curves has 'c_&r_uln practical
applications. Vor axample, an abrupt changs f{n the amount of flattening
between adjacent cutcrops suggasts &t a fault passes between the out-
‘erops, and this has proved to be one of the few eriteria by which faults
can be {dentified within the ash flew shest. Furthermors, from the
avcriga flattening ratios on opposits sides of a fault, an appropriate
curve in figure ¥ will show the appreximets relative strazigraphic level
of each of the points, and thereby i gives an estimate of the amount
of throw on the fault. This method i# not «xact, but it does previde
a means for estimating dilphcmt vhere hcrotolerc none has been
| awllablc. The approximate emuw cited in the section on faulting
were determined by this methed. - - »

Where the ash flow shest has ﬁdind-qudunqgufdby.mionm
the top rcmvnd; the flattening ratie may permit an uthlu of the »
former full thiecknsss. Prom the flattening ratio the x:.\latig.ttntlgraphie
position can be detarmined on some curve in figure ¥. If a curve is

projected upward to the left, it will ulttmately reach soms indeterminate
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point that lies at the original top of the non-eroded sheet. It might
be empirically assumed that a flattening ratio equal to one would
represent this point. Sueh an ssumption, however, can be made only

with reservations because: 1) ¥amy pumice fragments wers mot originally

equidimensional, and these would have a tendency te land with their

longer dimensions horizemtal. mtm. near the top of the deposit
the dimensions of the fragments @8 mot necessarily give a true repre-
sentation of the amount of flatseming. 2) Bactuse the top is exposed
:é the a:iocphnra, the phyatcd senditions affecting smount of flattening
can be expected to be diﬂttiﬂ"?:‘ﬂndttimﬂ lowsr down shere the
material is well insulated. AR Ihe top, the ahtlling effect of the
atmosphere, smaller lww';hl, and other irrvegularitiss would
{ntrodues factore having variews essertsin effests on the degres of
flattening. The flattening m would net uscessarily remain linear
mear their tops, but would ba 1ikaly 8o dapert from the mearly comsistent
behavior they exhibit throughowt fhe lower part of the wnit.

pistinet irregulartties ave dhesrved in the wpper part of the single
curve of figurs ¥ which appreeshes the trus 9op of the deposit, eurve

;. It is concluded that any spuird projection of the flattenming curves

must be sccompanied by coraidezabls unsertaisty, and thet suy estimats
of thickness by this method could be subject to a censiderabls érror.
However, 1f the curves wers projested arditrerily in a straight line

to the point vhere the flattening ratio is unity, the errers introduced
would be similar at different lesalities, and any estimatad total
thicknesses would be approximataly correct relative to omm angther.

The flattening ratics, therafere, provide s tool by vhich futurs studies

I/




may enable workers to approximately determine the original thickness
of the dacitic ash flow sheet at certain appropriate points, snd

ultimately may permit construction of an isopach map of the dacite.
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Specifie gravity
Specific gravity oCud‘os of ash flow sheets

An important eriterion in the recognition of welded tuff deposite
is the characteristic variation of speeific gravity and porosity according
to distance above the base. In his study of the New Zsaland ignimbrites,
Marshall observed a progressive decrease in specific gravity from the
base upwards and recognised that this decrease illustrated that the
aﬁounts of compaction and vnlding'lir.klt least in part a funetiom of
the amount of overlying ﬁacorial. He cites figures showing the relation
between specific gravity and distanee sbove the base (Hhrchail, 1935,
p. 339, 350-351). Gilbert showed for the Bishop tuff that the bulk
specific gravity of the tuff progressively decreased from the bottom
upwards (Gilbert, 1938, p. 1843). Enlows (1935, p. 1220-1221) has showed
similar variations for the welded tuff at Chiricahua National Monument.
In each of these examples, the authors show that porosity incresses as
specific gravity decreases. Composite diagrams showing the relations
of specific gravity and porosity to fhc distance above the base for
each of tﬁaac deposits has been presented by Smith (1960, p. 826-827).

In 1948(7?) N. P. Peterson made soms prcliningry studies of specific
gravity variations in the dacitic ash flow sheet neax Miami, Ariszona,
on specimens from Webster Gulch (N. P. Peterson, in press). He found
that upward from the bgoe the specific gravity increases through the
basal tuff to a maximum value, in the vitroyhyrﬁ, and that further upward
15 the lithic dacite the specific gravity remains constant. He noted
this as a departure from the normal charscteristics of welded tuff bodies,

and this helped support his conelusion that the body of dacite is of
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a dif:erenc type than welded tuff deposits described in previous litera-
ture.
Procedure used for studying specific gravity

The aim of the specific gravity study was te learn how it varies
from top to bottom and from one pl‘t to another in the d.’octt; Any
specific gravity variations should help $n 1uumct1n§ the m:&
of the ash flow sheet and in understanding its method of emp lacenmant .
The epecific grm_ritm of specimens collected from various levels of
the deposit were msasured, Their kqittm are shown on the map of |
figure M, Figure BG sbow the ka'mzfu gravity of sach specimen
and its stratigraphic distance from the bass.

- 1t wvas necessary to mske a largs mmber of specific ;rcvitj de-~
terminations, so a quick and simple procedure wus essential, even though
it might sacrifice some sccuracy. The method selected was to measure
the bulk -pecifie gravity of the roek on a simple bean gravity balance.
The rock was successively balanced fa eir and then in veter, and the
distance of the reck from the fulcrwa at esch balancing was used to
calculate the aycciﬁe gravity. Thess walues of apecihe gravity are
not necessarily highly accurate, dbut the accuracy is sufficient to :hov

the general trend of specifie gravity variations between rocks from

- the bottom to the top of tha deposik. Rapeated daterminations on -h:gic

specimens showed reproducability to sbout $0.02 unite, and detarminations
on different spacimens from the sams locality wers generally acecurate
to within $+0.03 units. Determinatioms were less accurate on the porous

rocks, because as soon as immersed the specimen bagins to absord water

‘and the spparent weight continually incresses. This error was partly
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offset by loose surface ﬁtcrhl sloughing off during immersion.
However, after lon. practice on the vtppancul an approximate b-laﬁca
::ould b; obtained almost immediately after immersion of the lpoeiup,
and the specific gravity values are thought to be reasonably accurate,
at least relative to one another. Other possible sources of error
would be from xenoliths of apprecisdly different specific gravity, and
from poseible vup inside a cmi.n More refined methods would
undoubtedly yield more accurate ruuln, but the additional omndunre
of time would not be economicai in attaining the desired results.
| Poresity |

Gilbert (1938, p. 1842-43), Balows (1935, p. 1220-21), end N. P.
Peterson (in praess) determined the p_égeatty as wll as the specific
gravity of their specimens. $ince perosity determination is a time-
consuming procedurs, individual povosity determinations were not mads
in the present study. ﬁm, the powder densities of the roeks
submitted for chemical snalysis were determined by the Deuver Roek
Analysis iaberatory of the U.S. Ouolegieal Survey, and these are shown
in table __ . If both mda' dtaaity and bulk qcuﬁc gravity of a
roek is known, its poroeity can be ealeulated, snd th porosity bears
a simple fnverse relation to ﬂn hlh specific srlvlty The thres
curves of figure 862 show the relatien I! porosity te bulk speeifis
srnvityblndonth.m, ntni‘, and msan roek powder dunsitiss
of table __ . 1If a proper vales i salested for the powder density,
the porosity of a specimen can be determined fwon figure 8G2.
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Varistions of spectfie sravicy

' f&hc curves of figure $C show how spacific sravity varies sccording
to éha level of the épecimen in tha shest. A separate curve {s shown
for each sectton, with specific Srevity as the horfzontal scale and
di-téncc from the base as the vertical scale. The location of each
8ection 1s shown on figure M. Stnce different l-etioin have different
thicknesses of non-welded tuff at the base, the lowermost cowpletely
welded vitrophyrc Vas arbitrarily selected as the origin for thc.vnrttctl
scale, and distances are shown both above and below the sero horfgom.

In a typical section, with nouwelded tuff exposed at the base,

the specifice giavity increases upward to the vitrophyre; this agrees
vith N, p. Paterson's obacrvaﬁiens (P. ). This upward inerease in
specific gravity &ppears at the base of sections qC, pcm, GG, NG, kC,
and DC. A simfler ihcrcasc'tn Specific gravity wae also recorded by
Marshall (1935, P. 339) in one of the New Zealand ssctions and by Enlows
(1955, p. 1220) in one of the Chiricahua sections. Progressing upward,
each of the specific gravity curves of figure 8G has its own individusl
shape, but certain general ¢haract¢t£ltteq in bchlvier ¢i§ noted. In
sactions where the total thickness exceeds about 600 fest, the spectfic
gravity remains nearly constant with oaly minor variations, until close

h to the Eop it begins a Progressive decresse. In Some of the thinner

sectiéns. such as JK and NG, the speecifie sxavity beging to deersage
right above the vitrophyre. 1In most of the curves, the decrease at the
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At the base the lowsst value of spesific gravity recorded was 1.8,

and the specific gravity incresses wpwurd to between 2.40 and 2.45 1n
the vitrophyre. In some sections the specific gravity continues to

increase upward above thc vitrophyre to reath values of 2.50 to 2.54 ‘

in the brown and gray sones. In seetiens ST and SH the specific gravity -

remains close to 2.5 for over 1 000 feet. In the other thick sections,

such as QC, KC, DC, WM, and rca :ht specific gravity moisu above
2.4 to nearly the top of the mtw. he minor fluctustiens of speecific
gravity on th.c vertical part of the curves are probably not signiffcant,
but instead reflect the insccuraciss of the procedute as discussed above.
However, the possibility should be allowed that more rigorously selected
samples spaced closer together in the sections might reveal micer vnrj.atiqm
with some sigpificance. |

The decline in specific gravity begins as much as 500 feet balow
the apparent top of the section, a® in ssotion SH. However the distance
below the true top of cha’ ash flow &8 either unkmowa or uncertain {o wmost
places because the original top has besn mostly or entirely ramoved by
erosion. The lpcciiic gravity declimes frem 2.4 “’ 2.5 to a minimm
of about 2_.i, but more commonly to sbout 2.2. These values are in marksd
contrast to the specifie gravitises at the tops of the ash flow sheets
of New Zealand, Bishop, and Chiracabua, for which walues of 1.5 to 1.8
are réporte(i.

Some of the curves show a rcn:h,: decline, whereas others are somevhat
irregular. 1In vhw of the sources of error in determinstion of specific
gravity, small variations are regardad as not mttteunt to detect inter-

ruptions in deposition, but if accampanied by other evidence, speeific
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gravity, mil variations ars regarded as not sufficient to detect
interruptions in deposition, but 1f accompanied by other evidance,
specific gravity variations may Mh support for such interruptions.

'mciotoro the minor irvegularities in the upper pars of surves 8u,

WM, PCH, JK, and EC are probably mst signiffcent. Rowsver, the abrupt
upward increase of specific gravity between specimsns EDaé4 and EBaS

is accompanied in the field by a loeal upward change from a vhite
groundmass to a gray groundmsss. Tegether these data sugpest & loeal

'mtcrmuen in depositiem.

Inferennes derived tr- :h.mdy of specifie gravity
m:unm-«:m--iﬂ»muwm-m
specific gravity study is that the msture of ths variations of the epecific
gravity support the view that the major part of the ash flow sheet
comprised & singls cosling unit. If any part of the sheet had eooled

spprecisbly befere the following erwption was deposited, 1ts wpper part

would show & decline iu opecifie '.iv!ty. overlain by an sbrupt incresse.
This Le precisely what cum'lll showe. 7The lack of sppresisdle sig-

_sagging in mest curves suggests thet the ash flow sheet is essentially
- a singla cooling unit. If successive eruptions had been separated va

mich time, sawtosth curves of the Sype shown for sestien EDs weuld be.
characteristic throughout the estize ssh flow sheet. Curves of the
type of QC, PCH, and XC weuld be ebtained suly 1f the ash flow sheet
cooled as a t;.uh Mt

The {neresss of specific gravity dowsvard from the top is sbvicusly
due to ths long-recognised !uuri! she imcrsasing weight cemsing incressed
coupression {n the reck. At the peiat vhere the epesifie gravity reaches
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a constant value, close to its -nd.nun, 1t might be supposed that the
compaction was maximum, that the porosity was essentially nil, and that
welding was complete. The complete welding would persist nearly all
the way to the base. The more tapfd chilling at the base caused a
A\nrogressivc downward increase in particle rigidity accompanied by a
decrease in the amount of compaction and welding. This explains the
progressive downward decrease in specific gravity at the bass.
Increasing compression at depth with chilling at the base can
explain the successive specific gravity decline at the top and the
base of the deposit, but can they alone explain thc thick sons of gonstant
specific gravity? A comparison of the specific gravity curves with
the flattening ratio curves suggests that the gzone of maximm welding
is mick more restricted than is the sons of maximum specific gravity.
Figure P shows that pumice fragmsnts minug te be progressively
fiattened far lower in the sheet than the point whers specific gravity
reaches its maximsm. What {s the explanation to this apparent paradex?
It {8 likely that the degres of deformation of the pumice fragmants
represents at least in a gsneral way tln amount of deformsgtion f{n the
_finer ash of the groundmass. Although there is probebly a considerabls
differential in the absoluts smoung of deformation hm fragments
and particles of different sizes, ¢hs relative amounts of mnian
and welding are probably roughly equiwvalent. ‘ﬂ!ut!oh. where pumice
fragments ars but slightly flattensd, it is likely that the finer
‘particles comprising the greundmass are relatively less welded even
though the bulk specific gravity is mxbmm, 18t us visualise the




conditions in this zone right a!tﬁ: orwttén ihcn the pumice fragments
and groundmass ash are only partly weldad but whers specific gravity
1s now maximm. Immedfately after emplacement, ed-pruuon, and welding
of the wass, the ?oroatti was mu still relatively high in this
sone, and the bulk specific gravity was correspondingly low. As ecoling
progressed, the glassy matrix mllhtd,md furthermore crystals
were deposited by vapors in the pove spaces. DBessuse the deposit was
thick, cooling was slow, and erystals congtinued to grow in the pore |
© spaces until {n this zows they wers completely filled.
Maximm spetific gravity represents essential elimination of pore
space in the tuff. 1In many ash flow sheets the r;hctten of porosity
is a direct function of the degres of walding, snd meximm specifie
gravity indfcates complete welding. In this deposit, howsver, maxfmsm
‘specific gravity 1s attained even in the sene of partial welding, and
in this sone the porosity was eliminated by crystal growth during ecoling
instead of by complete welding. The degres of welding must here be
‘determined from the shape of partieles and fragmsnts and from other
textural evidemce instead of from the speeific gravity.
onpaga__zcu.no:«msummumaat the sinimm
specific gravity is about 2.1, considerably more than that reecorded
for other ash flow sheets. Besides removal of the former top by erosion,
crystal growth in pore spaces 1is very likaly & major reason for this
abnoml.ly high minimum value. |




Structure of the ath flew sheet
Teults
The dacits in the vicinity of Swperier, Mimxi, and Glebe Arisona

18 essentislly a sheet-like doposit. The wvesk wis latd down om &

surface of eonsiderable relief. The shtituds of the layering veriss

' from horisontal to dips up to sbest J0°; in a fow plases the dlpe ave

at greater angles. nmlp!*Wﬂm. early workers
recognized post-dasite faults where they offest the edgee of thé duaite
body. HRowever, ummmﬁq. faults were mot follewsd

evay from the berders, bessues of Whe Sssmingly wnifern 1itiology, and

11€t1e of the published werk shows femits withia ¢he ash flew shest.

The sontng of the ssh flev Ghest and the syStomstis changes is
flattentng ratios are teols thet hows parmtsted fsulte to be recognised

and smpped. Decsuse weathevred suripess of £ifferent sones heva oaarly
a unifors appesrance, the mapping ¢ €4ffieult and slow, and wuly &

- sample area has besn mmpped in detedl. This dvtatled aves 18ae in the

mmmmo!hmw-‘hulh“n
fig. __ . VYor this stuly the desive was divided inte 3 wniks. The

fmem:wmmmm.uuw.aﬂmm '

sons. The middle unit represents the gray sens, and the upper uait
represents the wvhits cone. As the wewm, m.ﬂmwm
gradational into ons another, the sntaats betwien thess mep waits esa

be only appromimate. m.»wﬁa'mmm

on the ground, several faults with lexgs displacswent have boan recegnised.

: She
Figure __ shows that they are primsipally morth-seuth fsults with west
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}ra‘r‘?‘{f“l‘l‘i"‘ b W i

side downdropped. The faults are recognised by abrupt lateral changes
§£ groundmass lithology. That ie, the groundmsse color of freahly.
broken rock spacimens is different on opposite sides of a !gult.
Weathered surfaces commonly appeay Che same on both sides; enly in a
few could a fault be recognized frem changes visible on mﬂﬁrod
outcrops. In scattsred localitiss fault sones are marked by brecciation
and slickensides, and in sems plases faults identified first from
lithologic evidence could be eonfirmed by well exposed fault sones.
Further support for these fasults i provided by sbrupt lateral changss

in the flattening ratics of pumics fragaents.




Many smaller faults transeet the ash flow sheet, but it has not
been possible to map them in the u— available. Detailed work on
these minor faults would be extremsly tedious because with decreasing
diuphcmnt the lithologic differenceas on opposite sides of the fault
becoms less distinct. Other large fsults cut the dacite in areas
outside that mapped in datail, and s study of these structures would
be an 1q>ortant contribution to undevstanding the tsctonic history of
the region.

Jofats
' Nearly everywhere the dacite is cst by a system of vertieal or

‘near vertical joints. They vary from elsarly defined to indistinet,

and from widely to closely-spaced. Gemsrally the joints are from 3 to
13 feat apart, but they may rangs from a few inches te more than w

feat apart. Thay commonly form méiue joing systems, in which parallel
joints extend continuously for several hundred feet to over a mils.

In many places two joint systems fatersect each other at angles from

60 to 90 degrees. The antimltyol the joints {ndicates that instead
of being simple cooling cracks, thay are of tectonie origin. The
poasibility should be allowed, howsver, that the joist systems developed
during the cooling of the mass, and thet their direetions wers eentrolled
by stresses fmposed by regional testeaic activity. Polygenal ecoling
joints are found in a few places, mainly in the vitrophyre sens. The
present study has fmsluded but ligtle -u'k on ths joints, and only in

& fev places are their attitudes and éfrections recorded. A detailed
study of the joints weuld undoubtedly bs helpful tn reaching e bettar
understanding of the structural hishery of the ares.
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Source of the dacite

Smith (1960, p. 817-820) has mmmerized the availsble informstion
On SOUrce areas bf ash flows. He zﬂu the major types of sowres areas
as domes, craters, fissures, c_ulm. and volcano-tectonic depressions.
He has corralated the differsnt tml and sises of ash flows dth the
{nformation available on thelr sowses aress, and he concludes that the
source arveas of ash flows Mﬁﬂﬂl volumes of more than a few cubie
wiles alwmost fnvarisbly ﬁumuua structures. This isplies that
either calderas or wxmmmr'mm sve tha souress of most
large ash flow deposts.

This ash flow daposit contaims st lsast 40 cudic miles, or 115
cubic kilometers of matarial. On the niu- scale of Smith (1960, p. 819)
this deposit falls in the r@ of meu\- ovdar 6, vhich suggests
that it Lesued from a calders or veleane-tectomic depression. The
age of this deposit, probable mid-Tertisry, makes it unlikely that any
subsidance at the tima of eruption weuld still exist as a topographic
depression. The mapped ares has baen exmined for poseible evidence
indicating subsidence &t the time o! sxuption. Streng, but net cenclusive

evidence indicating a saldera has been found in the seuthwest part of

the Haunted Canyen quadrangle. The evidense includes: 1) complax

and juzbled relations among different reck units around the edgs of

the proposed calders. 2) dscite showe imtrusive relations iate older
rocks within and along the edge eof _ogldcc in a fev places. 3) older
rocks are strongly breccisted adjassnt to the ealdera. 4) largs broken
blocks of older rosks 1ie ia the veleanie rock close to the edgs.




5) an unusually large number of inclusions are locally found in the
dacite within the caldara. 6) daeite and earliex volcanics are locally
peraeated by alteration within the caldexs. 7) relative proporttam

of phenocrysts of rocks within m saldexa resemble eho propertions

found in the upper part of ths u;lyha dacite, but differ from roeks
lower 1.n the sheet. The approximats boundary of the proposed ealdera
uoutltmanthtinpo! fig. __ . lttlﬂd’lhﬁhhﬂ!is. —_—

The border mm:wmuhi;'t of the evidence forms a nearly
circular ring 3 to 3% miles in dfamster. On Sawtooth ridge about 1
sile west of the Keansdy ranch, ail the outcrops of the Palessetc
sedimentary rocks are highly breseisted. Manmy of she comtects batween
volcanic roek and the older rocks ape shewn on the msp as fsults becsuse
the mapping was dons before the pemsibdility of & ealdsra was considered.
1f this area sctuslly repressnts & eslders, the older :;mmidm
hmmuubymwlmummmmumuummm
fostesd of faults. | :

Procesding southeastward clethewise srownd the Calders bovder,
scross Rock Cresk te & point dus M of Bull Busin, Palesseis sediments
and dlsbase continus to be comsiuwsbly breccisted, snd the various rock
formations bear cewplex snd abuesuml relstions o 6ush other. Irregular

. diks- and si11-1ike bedies of m ssansect the jusbled older rocks.
Ralations umckc!thntm-tmuyahwymo!m,

| .uaunmnxymmnl—nmnom-mm.um
sufficient to slearly faterpret ﬁ seelegy, but slterastive @planstions
of m relatiouns are pcuuh. ) & muy thought lh «whﬂ.u«
mc&atotmicm tmluud.-ﬂauu'tsh Eewever, the complate
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heterogeneity of badding attitudes and fault patterns, and an interpretation
of the abundent small dacite outcrops as intrusiens extending {nto older
rocks, agres with the view that thase rocks ware tovolved vith the
“l»i”“ of a caldera. '

Dacite is the only rosck that ¢reps out from the avea east of Bull

basin to the southeast flank of Geveroment Nill, st which peint brecciated

blocks of Escabrosa limsstone and ssrifer voleanies are surreunded by
daeite. The dacite above the blesks 1is firaly welded aphanitic tuff,
rather than the ordinary basal soue of non-welded tuff grading te
vitrophyre. The contacts at the sides and base of the blocks are eovered
by brush and talus, and these eritical relations eould net be observed,

but the relations as far as they ave emposed are consistent with engslfment

during a caldera collapse.

Prom this point an apparent fesit between dacite and the older rocks
can be traced mthvn-d for about a mils. The adjasent disdese and
Paleosole sedimsnts continue to ehiw econsiderable bressiation. The
actual eontact lnM dacite and sldar roecks, m precissly located,
1s not exposed well encugh to cbserve the detailed uutim. Bowever,
interpretation as either an intrusive contast or 28 a fault vith the
west side w, is conaistent with the collapse of & calders.

Southwest of Tony Randh, the prubsdle fault berids and continues in
s west-southwesterly direction for Wbout om-hal” cfie Lafors esing
its identity in weleanic rocks. CanSSuuly closk-wise around the caldare,
mmmmmempmdmmummmtm
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of complex, apparently 1ntﬁi£v¢ m betwmen altered decite,

altered rhyolits, and quarts -m intyuaives, end a thevoughly
shattered and brecciated bloek, mndu um. of dtabase

and Apache group rocks. This bleek 18 lceally transected by dssice

dikes, which in o faw places sre well cxposed and exhidds distinotly
intrusive relations. Frem the y-ht serth of the divide between

Heunted Canyon and Wood Camp canyss, the berder of the propesed ealdera
bends northwastward. mmnmﬁ.mmmdmuw
m:.uxmmmruuamww@um:.
porphyry. The rueks vithin the saldurs sre the earlisr voleamic recke
and consist “ eonsiderably aluzd‘it”ltm and tuffs. A wile or}

80 to the northwest, & series of ﬂtly/mmuy dipping and overturned
. Apachs greup recks are encounterad. Thuse resks ave relasively uanfaulted
and unbrecotased, thay dip steeply taward she ealdera. As this is the
only place in the entire sres thes wertieally dipping sedimsnts were
encountersd, and since the Veds strike parallel to the border of the
caldera, it is possible shat their sttituds was deteruined by the cellapse
of the caldera. Thess beds strike aertiwestuard sad the outerops sonkimnee
for about 4 mile. Beyond this peist the edgs of the caldsra is marked
wmmmmeummmmxymwm
he border of the caldera bends ts extend nsarly serthward, and centinues
until it again erosses Sawtooth Ridge. The older rocks aleng the border
are sheered and brecciated, and losally senes of alteratien are found.
The earlier velcamic voeks on Sawkesth r“a constot -my of algered
rhyolite, and in a few place visceus plugs have pessibly iatruded indistinctly

47

s




layered flows and tuffs. Thc‘ bordﬁ of the esldera bends to the
northeast and citendp parallel to Sawtooth Ridge, probably along its |
ﬁorthcrh flank, The older recks sleng this bordar consist of extremsly
faulted and brecciated Apache group amd Paleosolc sediments, disbess,
and Ruin granitd. Scms of the mmpped Uﬁtl consist entirely ef brecciated
blocks and fragmemts of thl mtiuiﬂ Gmlon Othar m‘l‘! totally
brocciaicd units have been included with the sarlier voleanic rocks on
the map. | ‘

The deformation in this ares 1s ewtraordinarily esmplex, poesidly
‘because the northesst-tre:ding Kemssdy feult intersects the border of
tlu caldera in this ares. xtu-gi-nmnmmum
collapse and the Kermedy fault are sowlemperansous. Newewer, {t is
likely that wuch or all of the movenss o the Eemnedy feult oceured
after the éruption ‘ot the dscite. This is decause the auta sovthenst
of the fault is quite thisk, vherews we dssits 18 found within several
" miles of the fault on the nerthwest ¢hds. Guly tn the extrems nerthwest
cornsy of the Rausted Cunyon quadranglt 18 dncite agaio encowntered.
It is reasensble $0 presum het danif enss coversd the fnterventsg
ares, but dus to the Wlife of the MSK merttuest of e Keanedy famlt
the dacite has bemu stripped swmy. I |

Much of the dasite within the beumiury of the proposed caldera
has an appesrance rather diffevemt frem the dacite of other avems.
It 18 a subtle difference and is ned m to specifically defins. Mmga-
scopically the ;toum appears $o b partly blsached. Umdar the
mieroscops thin seotions of these spesdmens show that considersble clay
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and caleita havc formed in the gfouﬁdﬁl'l. and that faeldspar, particularly
plagieclase, has been partly alterad to clay and caleite. This suggasts
that mild hydrothermal alteration is the sausse oi the distinctive appuranea
of the rock. Alteration effects mu be expected in a souree ma. 80
their presence within the proposed caldera and their sbsence elsswbere
prov:des support for the view tlpnt thhv aite vas n‘wfw'ttu source of

the ash flow shest. Bfforts to map salteration sones within this ares

were not suecessful, because transitions frem altered to unaltered rosks

are coupletaly gradstional, and even the mest altered rocks do not present

un appreciable contrast to unaltered voeks on westhered surfsces. The

modal analyses of rocks ﬁtﬁin the preposed caldera &re slightly dut

distinctly differant from most of the dacite from othex areas. These
‘ , differances are ducacué wmore fully {n the section ou petrography.
Bti‘!ly, howsver, the modes from the auiu within iio calders M
wost exmlyﬂmmmmmmmtumumlmm
| mt-umc-mcmmtumumwmucmu'
. the mineralogical esmposition of the reuks erupted last in the dacite
mtu This is compatible with the view that the calders is & soures
srea for the dssite. |

Awﬂmo!ﬁtnl&o!&‘ ﬁumuﬂ&.w}a—d
mum.m-m.uxmdmuu-ntmwm -
£amtwnm¢wmo!dm1mﬂmm
shest, uumﬁnﬂnm'!.mlbyﬂdthm~ 5
\mmdm.mmuwwn-m-nu
f 300 fest, 40 cubie miles wes the eriglenl volums of the depesit. The
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maximm diamster of the calders i shout 3k miles, and its area is roughly
10 square milea. If the voluma of surface foundaring must aqual the
volume of the dnpc:ci.t. 4 d@u o! n:tud dowrward sovemant would be
required. While no evidence is available on just how such the movement
might &n been, 4 wmiles is almoet my emcessive. Vs sight assumse,
hovevar, a subsidence of ons to twe sllss. This would account for a
volums of 10 to 10 eudic miles of yesk, and leave some 20 to 30 cuble
miles unaccounted for.

Any of several pessidilities wmight sccount for the remsiming reck:
1. Other scurce aress may lie in the vieinity that have not yet besen
rcco;nlnd. They might be econcealed umdex either dacite or Cila com-
glomerate, or thay might lie cutside the area that has b‘.n -ppnl
2. Lese intense subsidence way be distributed Wt the ares sround
the caldera. For example, part of the subsidence of the graben between
the Kennedy and Cold Guleh faults may be due to withdrawml of wvoleanic
material. The entire 40 cubic miles esuld be attriduted to an averags
subsidence of one-half a mils over soms 30 square miles of this gradben
plus an additional 1k miles of subsidense of the caldara.

In suEmAry, pwuxmmummmmocm
Haunted Canyon quadrangle suggests the preasense of a esldera, which may
have besn a mm for part of the ash flow sheet. Evidenes pointing
to a calders is not sonclusive, but the available facts seem at lesst
to be coapatible vith the fdea of & hnl scala uunpu. and none of
the facts ssem contrary. If this feeSure is a caldera it fs most uhnj
one of the source aress that erwpted the dacitic ash flow shest of the
Supar1or -Globe-Himmt-ares |
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Petrography end mineralogy
w

The naturs, distribution, Snd @ppemence of the phecseryses
throughout most of the ash flev ShESE is fensriably camstant. The
Mumwummmmummm
33 to 45 patesnt of the reeh. muﬁ.mmm
mm.htwbmmummmm.
mmuu. mmumu-—mamu
others. - mmmum‘mmmmah
mmmazmhm snnuunma
umucmumqwmammmmm
enothar sad frem plece o plove. e wjor homeeryees gumally
mmwuluﬁ‘m.dahmuw
s . | |

mmﬂmmﬁnmmumw
mlmmumm“ammu
. viewsd snder the lev powwr of Bhe aSANOSWE. It 1a €0 te Myehen feces
on many of the Jemserysts and s WiBfunt tiny engaler places seattaped
Chrough the matrix. The fragmatsl qypaarEnce is wot oo obvicus wader
mamm.muumtymumm
 speetmens, mum‘u““mmu |
m!tdmum(ﬁsl______) maw
Wumammmwmmmm
devalopmant. demunﬁ-hmmmmt
Tare in lava flows.
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Basal wuff
The tuff at the base of the ash flow is typically a nomwelded

. vierle crystal tuff, with phemoerysts set {a a vitroclagtie mastrie.

The tecturs of the basal tuff i{s wmmistakedbly pyroclastic; thim seetions
show cuspate and lunate glass sherds interspersed with fine dust.
Figures __ _ 1illustrate the texture 6! the basal tuff.

In the lower part of the tuff, shards are undeformed and randomly
oriented, but wpward they show a temdemcy to become squeessd and
flattened. This tendency merks the tysasition detween the basal tuff
and the vitrophyre, \

The shards and ash fragments that comprise the matrix of the tuff
are ulnlj isotropic, so the material that comprises the matrix of the
tuff is laxgely glass. The imdex o! refraction of the glass rauges
from 1.496 to 1.499. Some shards and fragments show dim birefringence,
indicating slight devitrificatien. A prelimissry X-ray study suggests
that the matrix coatsins K-feldepuw, sristobalits, and & seclite minersl,
probadly eun’:uouu.' All the m in QO tuff ave fyresh.

vitreghyre
The vitrophyrs some cousiets of kighly welded vitric erystal tuff,

vith pheacarysts set in & c-pua!; glassy greushmes. Altheugh
megasecpically mmh of the glass appeurs maveive snd wniform, wnder the

kummgmqwunngﬁmuuuﬁnnm

sad fragmeats that have besn flatsamed, distovted, snd tightly welded
together. Under medium and high pu-. the vitrephyre commonly exhidits
textures that ave chavactevistic of Ws velded tuffs deseribed is the
eerly, videly knova papers of Nershall (1933), Memefield and Ress (1933),
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and Gilbert (1938). 1In the vitrophﬁu these typlcal textures are
readily identified, but in parts of the overlying zomes they have
‘been partly to completely obscured by devitrification and crystsllization.
‘ ‘ In most of the witrophyre the groundmass consists of two separate
types of glass that show vairying amounts of contrast with each other.
' O;m type comprises the shards and lqilli, and the other comprises the
intervening matrix. The glass of the shaxrds and lspilli is typically
uclear, and contains little or mo occluded dust or crystalline fragments.
Its color in plane light ranges from colorless to light and wedium brown.
Color of this glass within a single specimen is generally uniform, but
the color varies widely from one field location to another. The glass
7 of the matrix is generally cloudy in sppearance, contains moderate to
- ‘ large smounts of dusty material, and {s highly charged with small,
broken crystalline fragments. Under medium and high power it can be
seen that the glass itself is colorlass, but oecluded dust gommonly
imparts an apparént brown or gray color. ' In some specimens the borders
of the shards and lapilli are sharp and distinct snd form a clear
contrast with the matrix, but in others the borders are vague snd the
shards and lapillii tend to merge into the matrix.

Many textural details vary smomg vitrophyre specimens from
different localities, but certaian general patterns appear in most of
the specimens (fig., ). Distorted shavds and lapilli of clear glass,
from .5 to 20 mm long, are roughly to well aligned in ;ha matyix of
cloudy glass. Many shards show remmants of lunate and cﬁlpﬁtl outlines
that have been bent and distorted, dit the present form of ehards is

‘ ' ' typically lenticular (fig's s ). Shards longer than 0.5 mm

are readily distinguishable in smost vitrophyrs thin sections. However,
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in some sections, shards of a mh*ﬁller eize, down to about 0.03

mm long, lie clogely packed and sligmed along subparallel structures

.
i
|
4
[
(.
e
'

in the cloudy glaes of the matrix. ®Uader higher powars of the

microscops they show up as timy, cleer lenticles surrounded by
dust-charged, cloudy glass (fig. ) 1In the other directiom of the

siza range, flattemad lapilli ;nh;wd in length to several

centimeters, but most are less tham sbout 20 mn. The lapilli commonly
contains smell amounts of dust, gemerally es diserete opaque grains.
The dust grains gemerslly are aligmed ia sabparallel trains that define
flow texture vithiuk_th‘a lapilli. 8Slight changes in celor iatensity

1# alternating bands of clear glass sscentuate the flow temture.

Lapilli in some specimens contaia otmka of cloudy glass that follow

the flow textures. In some lapilli the flow texturss are smoothly and
,gantly,undulating; in others they wery through moderately distorted to
highly contorted structures (£ig's ___ ).

The cloudy glase of the matrim everywhere contains abundant tiny
pleces of broken crystals. These timy crystals fragments impart an
apparent low birefringence to the matrix, whereas the shards snd lapilli
‘remain completely isotropic. This difference helps to distinguish the
shards and lapilli from the matrix, tq.ﬁially in specimens im which
borders are vague.

Textural details within each of the glass phases vary widely among
different specimens; figure ___ 1llsetrates u; few of the differences.

' In figure (QCbS) the shards and lapilli aré of medium brown, clear glass,
. ' and they stand out sharply from the matrix. The lapilli contain intricately
~ contorted, colorless, dusty streaks. Cuspate and lunate forms that have
been flattened and distorted can be moted on the smaller shards. The
N | |
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e loudy, colorless glass of the matrix contains only a moderate amount

of dust, and the thin section has a "clean" appearance. The deformed
gshards in figure (KC3) are clearly da!ihed, and are quite uniformly
dispersed through tho matrix. Both the ghards and the wmatrix are
colorless, but the shards are clear while the matrix is highly charged
with dust and broken crystal fragmeats, and the thin section sppears to
be "dirty". |

In figure (PCdl) the shards ad lapilli again form a distinet
contrast with the matrix. The sharde and lapilli are of elear browm
glasﬂ., whereas the matrix is colotf.u, but is "dirty" from {ts high

content of dust amd fragments. Dwst im the matrix is commonly aligned

. parallel to the lomg dimemsiom of the shazds. In figure D1d) the

{ndividual shards are distinguished ehiefly by trains of dust aligned
parallel to theix borders in the adjseent matrin. Some shards clesrly
show distorted cuspate outliunes. m greatly elomgated lapilli vary
from pale brown to colorless and “ smoothly billowing, eontimuwous
£flow textures, defined by eela'tluc;__ stresks and partly outlined by
aiip.d dust trains. The glass of the matrix cmiu comparatively
little dust, and tha rock sppescs "dlesn”. The shards and lepilli inm
wost places stamd out clearly from ﬂo matrix, but lqellly the borders
are vague and gradstional. | | ' |

The entire _mi of ﬁ’l_(ﬂ“) sppears to be composed of

eolorless, deformed glass shards, tightly welded, with dusty bovders

defining thair outlines. The matriz phase is relstively wush lsss

o abundant than im wmost of the other ?qut-u. and the closely pached

shards comprise most of the glass. The lenticular shards sve sligned
nearly parallel to one amother, smd the structures sre ouly gestly
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undulatory ir;stead of highly contorted. In figure 8Tb10) the clear
colorless glass of the shards and lapilli contrast strongly with the
cloudy matrin that is highly charged ﬂth dust and broken crystal
fragments. Structures formed by the dust in this matrix are diacontinuous

and very irregular, snd the rock is "dirty" in appearance,

Brown sons

The brown gone, like the vitrophyre, ig émposed of highly wvelded
tuff, but instead of a glassy groundmass its phenocrysts lie in a
cryptocrystalline groundmass. Origimel temtures axe generally preserved,
and in tﬁa microscope the highly flattemed and deformed shards and |
lapilli are readily seen to be tightly welded together. Crystalliszation,
has been superimpoged on the ptinary‘uldod'teumts, and the brown cone
1s part of ﬁnlth's gone of devitrifieation (Smith, 1960, p. 831).

Undexr the microscope the minerals comprising the crystallized
groundmass could be only tentatively fdentified as silica minerals and
feldspar. On the X-ray spectromstex, however, the groundmass was
determined to comtain mainly crestobslite and K-feldepar, and subordinate
amounts of quart:z and plagioclase,

The primary testures qf most imdividual specimens clossaly rasemble
‘these described for vitrophyre, and therefore, meed mot be repeanted in
detatl. The primeipal difference 18 .‘lhu the vitrophyre groundmass is

glass, whereas the groundmsss of the brown sone is generally eryptoerystalline.

In the vitrvephyre, distimet glase phases distinguish shards and lapilli
from the matriz, and in thebro-uu-luehof the two phssse msy show
an individual charactexr of crystallisation, by wiich the two phases

may be distingeished. In the shands and lepilli, the crystallization is
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more prominent, as the crystah'i;i_;mzally larger th& those in the
intervening matrix. In some spceina: an abrupt change {n eérystal size
distinctly marks the borders of M and lapilli (fig. ___ ). Forming
the borders of most .shards and thiﬁll axe sl'cn@u needles, probably of
cristobalite and K-feldspar, qu in radidting patterns to form
spherulites, or in psrallel comb-liks structures to form amiolites

(£18. __). The individual needles rauge from 0.003 to abowt 0.05 mm
in length, The interior parts of v‘-‘u amd lapillt ere commounly inter-
growths of tiny anhedral crystals, mtoly equidimmusional, whigh
form random patterns. Individeal erystals ¢ommonly rangs from barely
dissernable to 0.01 sm in d:l-eui'. \

Crystallization in the matria h,mauy lass well developed than
in the shards and lapilli; in part of thc matrix crystallization cam be
detected only as a faint birefringemes, and individual crystals eammot
be distinguished. 1In most areas, howeves, crystalliszation is dietinatly
visible as low birefringent aggregates snd scattered spherulitic growths,
probably meinly of cristobalite amd R-feldspar. A fine browm dusty
pervades most of the matrix. The deat is locally concentrated in
lentiecular, sinuous, and irregular bands, layers, and mssses, and these
eMtrattm reflect and somstimme emphasise the textural uht;ou
batween shards and lapilli and the matrix. The dust {s probably hematits,
but 1t could not be positively identified as no X-ray patterns of the
groux\dnaés showed recognizable peaks corrccpmdin' to hematice.
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-in some specimens the anhedral erystals of the groundmase reach
about 0.2 to 0,3 wm in diameter, ad"vuno intergrowths have granophyrie
texture. Quarts is the dominant dﬁl‘l in the coarger grained inter-
groitht. accompanied by K-feldspas ﬂ s litcle ph;;ioglau. It i{s mot
known whether this cosrser emulnmla was primary or secondary,
that {s, whathar it developed durisg the eriginal cooliug of ths rosk
~ or during subsequent disgenstic cum- If prismry, the sppesrause of
thie texture 1g probadly the bagimmiag of a gradation to Saith's grano-.
Mic zove of ctystallization (Smith, 1960, p. 831), and presumsbly
ind{eates an wmseally long pericd c! uuuaa a!ea eruptive emplacement

xuuuauumuummmmmmmu
considursble. In somm avess high mm of yellowieh dromn dust
| mlyobmmmmucm (f1s. W4). 1Is sems sress,
even though the groendmmss is lim éue to devitrification, the
erystals ave s0 small that the m is maarly isetropic. In
contrast, ia many specimens mmuuunc!nmumm
progressed far enough se that mummmw el
a clear distinmetion betweem the tvo phomee is not possibls. Dust nd
broken phanoeryst fragusnts are gueselly move sbumdent {n the metrin
than in the shaeds. However, in“mmwﬁmu
have besn -und iato the shards sad tquu. so the criteriom of
differential concentration of dust ans m:: sanmot be wniversally
seed to distinguish the phases. : | | -

In woot spacimens of the brows seas all the phemccrysts ave
smtirely fresh. Nowsver, im the m,&: of Mm, vhere the
gradation umm brown and gyay el‘l begins, biotite shous glight
bleaching end developmsnt of opaque ghuios et its borders.
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Gray sone
Rocks of the gray zone are welded crystal tuff, with phenocrysts
set in a cryptoerystalline groundmass. Because the primary textures
of the groundmass are partly to congiderably obscuréd by crystallization’

the degree of welding is not distimet. Interpretationm of ralict

-texturas indicate, however, that the lower part of the zone {g probably
densely welded, and that within the sgome the degree of welding decreases
upward. The crystallization of the groundmass indicatea that the gray
zone is part of Smith's zone of devitrification, and it is likely that
the upper part of the gray zone 1is grading into his zone of vapor phase
crystallization.

In most specimens, identification of groundmass minerals wnder
the microscope is only tentatively possible, and 1ike i{n the brown gone,
indicates silica minerals and feldepar. X-ray spectromater patterns
again show that cristobalite and K-hidspar are the principal groundmass
miner;is, and that quartz and plagioclase are subordinate. Ia gome thin
sections, groundmags crystals have grown large enough to permit vigual
confirmation of the X-ray data.

In at least some specimens in eu' gray zone, the two digtinet
phasea of the primary texture can be distinguished by differemtial amounts
of ctystaluuvuan. Crystals in lapilli and shards m lagger and move
distiset; {ndividulal fibrous erystals of the spherulites sad axiolites
along the lapilli borders reach 0.1 s in length, and the anhedzal

~axyetals of their imteriors are gesegslly 0.001 to 0.02 mm fn dismeter.
In general, the ghards and lapillt m welatively free of dust and
broken phenoeryat fragments, thowgh sons mizing has eccurved, n

, | | . contrast, the crystals comprising the matrix are moch saallsr, generally
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up to (.05 mm, and in some placea th'.;:-.a'trix is nearly isotropic.

 The asize of the groundmass cxystals teﬁds to increasé upwérd in
the \gray gone, and in some specimens no difference in crystal size is
apparent beﬁween lapilli and matrim. As the dsgr;a of crystallization
increases, cmsi&etable“intetpmtﬁun oceurs between shards and’
lapilli and the matrix, snd the bousdaries of the lapilll and shards
become more and more dtffuse. Im m specimens, particularly in the
upper part of‘ the gray zone, the cetlines of the originmal shard-size
fragments have been completely obliterated by etyn;slliuclon, and the
borders of the lapilli are so vagus that g:hey can be iaeoptud only
with difficulty. The matrix generally contains considerable amounts
of broken phenocryst fragments, and this differemtial concentration
of crystal fragnents and dust may ald in distinguishing primary textures
where they have been obscured by erystallization,

The matrix is generally cloudy from a high content of duet,
probably hematite, wvhieh i3 differemtislly caman;taeod into billowing
and waving bands and lenticles that flow and swirl around phenocrysts
and closaly resemble true flow strusture. Careful scrutiny shows,
however, that the flow lines are diseontinuous and leuticular, aud that

many of them are concentrations alenﬁ borders of flatteuned lapilli.
Lapilli range from a few mm to several cm in length, and 1{f a thin
section {8 cut through a large lapilli, apparent flow lines defined

by dust concentrations may extend aeross the entire thin section. Unless
microscopie observations are cavefully correlated with close megascopic
examination, it would be easy to erronsously conclude that this texture
was developed in a lava flow. The ebscuring of original pyroclastic

texture by erystallization sad the sppareat flow structure imparted by




&

dust concentrations are probably ':hgirpriaeipal reasons that the dacite
sheet was mot earlier identified uinin; of ash flow origin.

Quarts, plag'ioclml. and um phenocrysts remain fresh and
unaltered through the entire gray n—. Biotite tea?a to be fresh in
the lower part, but upward it shows progressively g*aéu amoguts of
alteration. !Alteration b@o by b*hm at the borders and the
development of small e¢lots of cpague omides in the blsached aress.
Bleaching progresses imward, milﬂy along clesvage plases, and
the opaque grains increase in sise ’al concentration., Some of the
biotite becomes pertly alteved to chlowite, wheruas much of it remains
as a lighter colorsd variety of bietite. Further alteration effects
are af;eed in the overlying whits sesm.

Microscopic exmmination has met vevsaled any siwple and straighe-
forward reason for the diﬁm urwe sppearanes betweon the
rocks of the browm snd the gray uu.' Wo consistent ¢oloy difference

in the groundwass dust was woted wndel the microscops, but it is possible

that ehanges of emviromsent at diffefwmt levels in the coolimg watt -
could cause sctual differences in the composition of the dust that would
show upb as a bulk eolor change. wWhether or sot sach a chaenge oeccurs
in the dust is not kmown, but {t doos seem likely that the eoﬂlutica
of geveral textural featurea may eoffeet gradual upward changes which
produce the zonal distinction. Those factors having most effect are
probably the upward increase in growndmsss crystal size, the more
diffuse borders of shards and lapilld, the upward dcere&se'in intencity

of welding, and the introduction of vapor phase crystallisatiom.
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White zome

The white zone is composed of partly welded to perhaps nomwelded
crystal tuff, with phenocrysts lyiviag»in a8 cryptocrystalline groundmass.
The degree of welding must be mainly inferred, because the original
- groundmass textures are nearly all obliterated by erystallization.

Both devitrification and vapor phase erystallizatiom have acted on the
rocks of the whita zone.

Groundmass minerals are idemtified wnder the microscope as silica
minerals and feldspar. Bome groundmsss eristobalite and quarts can be
optically discerned, and accasional tridymits crystals are noted. How-
ever, the great bulk of the materisl im the groundmass cen bast only
generalized optieal {demtification. Preliminary X-ray work revealed
K-feldspar and cristobalite ss dominmemt, quarts subopdinate, and just ,
a litela plagioc'lua'.

Tha groundmass of typical specimens from the whits some 1s entirsly
cryptocrystalline, and consists of seattered spherulites and masyes of
randomly crystallized material. leeslly the spherulites are closely
crowded together end have mutually iw with onie snother's growth,
but in mogt plbuu the M ie vMR with a light spriskiing
6! spherulites. In'm Places relist originmal texturss can be distimgwished;
thess are generslly vaguely defined ewtlines of leplili wp to eeveral
millimetexs in duinw. In a few pl”b.l"nuet outlines of mmall
lapill{ and shards down to 0.1 wm im lemgth can be. {dentified.
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The spherulites are probably composed of K-feldspar amd eristo-
balite, and they genérally ranéc from 0.05 to 1 mn in diameter; they
rarely reach 2 mm. They generally comsist simply of radiating fibrous
crystals, and their borders may be nﬁe sharply or vaguely definmed.
A few show eoncentric struetures supefimposed on the radial pattern.

An appreciable numbar form complete spheres, but many consist of omly

partial sectors of gpherxes.

The bulk of the groundmass is menomorphic, consieting of tiny
intergrown crystals of silica wminerals and feldspar. In some places
they are fibrous or rod-like, but ml:ally the crystals are anhedral
and more or le'ss’equidimnsioml. Relict lapilli and shards may have
a type of crystalligzatfon dif.fumt from tﬁst of the matrix, that is,
they may be cosrser or fimer than the matrix, have axiolitic bordere,
be crowded with tiny spherulites, or hawe some other distinctive
crystallization pattern. Contrast hetween the crystallization textures
showva great variety of possibilities, and wo consistent intmlaums
bew the lapilli and matrix could be dateeted. 'cuyish brown dust is
abundant in both the spherulites and the menomorphie part of the ground.
mass; geaetélly only in the relict lapilli {s the rock relatively free
of dust. The dust is gemerally randemly acattered; only rarely does it
become concentrated into flow-like u! 45 is in the brown and gray
zones.

Quartz, plagioclase, and sanidims phenocrysts remain essentially
frash in the white some, though quarts tends to be move deeply embayed.
Biotite, howaver, is moderately to wemtly completaly altered. In some '
spet;ime the biotite is partly bleschsd with scatteied clots of oxide,
in other specimens it is coﬁatdetauy dlsached and nearly opaque from
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the crowdad clots of onids, m se-!.lt'»ta partly to la:ply altezad to
chlorite, and in & few specimens ouiy & shell of opaqus oxtde grains
indicates tha fomz presence of uogui Surprisingly, avem in rochke
with extremaly altered biotits, he m horablende phemoerysts
remain fairly fresh. an Webh‘m of phenoctysts of
graphically intergrown quarts and m have been noted ia the «un
Eome. At the present time oaly mwum.ﬂn'
explanation fov them {3 offered.

Proportions of phenccrysts end thetr varistiome

Modal snalyses of some srixty thia seetions of dacite have baen
sa&i Most of ehmlnam.ﬁmmmniumu
method, hte!«mmunmsw Results of the
analyaep ars shown in table G, sand a9e gewphically {llustested in figure
G. ‘!'hm results show that most of the Zacite mass has a nearly undform
distribution of phenceryses, and that valative proportions of the
_Mst dmla te one another sy fairly comstant. The propertions
" of phenocryats from dacite in th.- soutiwest 'trt of the Haunted Canyom
quadrangle, howaver, show a digtinet snd consistent differeance fyom the
phenoeryst proportions in other m. Also certain wino® variations
batween zones are noted at scms localities. To deternine which of
these differences ars real and which sve ouly apparent, statistical
. mathods have been applied to the modes, end a vummary is presented in
table H. The confidence limits of sewm of the figures of tadle R axe
broad btcauu the means are taken from enly a few samples. Move wodal

analyses are plamned so that figures will be based on more samples, and
perhaps the confidence limits cam be fageoved. At any rate, some of
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the'present rasults should be regaﬁd as only preliminary.

The statistical etudy reveals thas:

1. .No significant difference hss dean revealed in the total
percentage of phenocrysts in the roth from differeat sones or from
different localities. Statistically the phlmcrysta sre wniformly
distributed through the entire m

2. The ralat:lvc proportions ef phﬂioeum lﬂiéhn, quares,
and hornblende are significantly diffevest between dacite frem the gouth-
western part of the Hmmted Camyon qundrangle and the dasite frem other
areas. These differences are milld &l follows:

plagloclase  aenidiss quares horwd lende
‘Southwest Bsﬁntnd 59% 10 | 19 ol
Canyon quadrmlc ‘
Other aveas (omitting 71-74 L 9.12 13
wvhite xome)
¥eo -1yuﬂaae differences ave asted ia the proportions a! botits,
umtit-, or minow m
) 3, The dt!fms in m of pucnulm, sanidine, =ad
quarts among the bassl tuff, vitveghywe, brows, end gray somes eve
probably mot gigaifiesut. -

K2 'rhpmueudpmm-u“u#m
white muyho&pﬂ.ﬂmﬂywmmo&cm but sore
mlmamwhmmmmu. It sppusre from
present data that thmmuﬂh_ﬁuhiummmuml _
betwasn the voecke of tha underlying wuse sad the rocks of the south-

vestarn Raumted Canyon quadrangle.




These observations lead to the following conclusions:

1) the rock in the southwestewn part of the Bmteci Canyon has a

significant difference in wineralogical eomposition from that in

neighboring areas; ‘

2) the rocks of the mchungm part of Maumted Cauyon ave cloger

in mineralogical composition te the rocks of t&c White soma than

they are to the rocks of the lower zomnes.

These conclusions are compatible with the field and structural
evidence for a source or vent area foe the ssh flow gheat in the south-
western part of the NMaunted Canyon Mmlo. If the co.pociuon of
the magma being exrupted from a vent ware to change in a particular
direction, we should expect:

1) the rock occupying the vent at the elose of activity to be

di!fereng from the earliest vook orupted from the wveat;

2) the rocks idthemtmllhelm:tamiuonumw

tlu.t 11ie at the top of the volesmie sartss, than they would be to

mwlxnmmethmwxMem

These obviocus conditions correspond precisely to the above conelusionsy,
The changing phenocryst proportiens, therefors, support the view thag
& source area for the dacitic ash flew ghest occupies the southwesteyn
Part of the Hswmnted Canyon quadvangle.




" .Plagioclase.-~Through ﬁhc_ onzmuh flow sheet plagioclase is
the ma jc;r phenocryst. Crystals aroryp'mrclly subhedral and rarely
erhadral. Twinning in the plagloclsse is univernl_, and most grains
are twinued after two or three tvi.n‘ lawa. Albite, Carlebad, and piriel:lnc
are the most common, and Mumbaei, acline, and ala twins have also been
recognized. Most plagioclase phenserysts are distinctly sonad, and
may show e.ither normal or oscillatery patterns; a fev phenocrysts are
not zoned. | _

2¢iTien
- Bfforts during the present study to determine the pertion of the

plagioclase in the albite-anorthite series have not led to a unique
answer. Determination of plagioclass eowpoeition, particularly in voleanic
rocks, is no longer a simple matter of determination of minction angles.
Recent studies of the plagioclase series have shown that the optical
properties depend not only on the position in the albite-anorthite saries,
but also on the gtructural state of tha crystal lattice, which in turn
depends on the rate of cooling during and after érystalllntton, cartain
particular events i{n the th.tﬁll history of the rock, and possible
ionic substitutions in the plagioclase lattice (Tuttle and Bowen, 1930,
Goodyear and Duffin, 1934; J. V. Smith, 1956; J. R. Smith and Yodsr,
1956; MacKenzie, 1957; J. V. Smith and Gay, 1958). The ordered state
of the crystal lattice 1s the low-tempsrature form of the mineral; it
is found in p_ugloclau of plutonie ‘haétu and the large slb!_n-o complexes
and represents long, slow coaling. The disordered state of the crystal
lattice i{s the high-temperature form; it is found i{n synthetic plagioclase
“ and a few volcanic rocks and represents rapid cooling. The plagloclase
of most volcanic and hypabyssal rocks has a structural state intermediate

between complete order and disorder, The widely-used extinction angle
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curves were derived for low-temperature plagioclase; they furthermore

wem drawn by mngmg points that mey show considsrable spread. As

the plagfoclase of this study is !‘m 8 volcaniec roeic. it deubtlully

repreasents an tnur-ldt_.lec- or hlﬁ;mmu form. Therefere the

An-eonicnt as given from uuaéuon‘t »anh surves is likely te be im error.
Despite ths uncertain results, ﬁttutien angles of plagioclase

in thin gection have beeu measured both on the ordinary micresecpe

stage and the universal stage. Qa“k. mﬂ.ﬂ determinations weve

mada on moat s1tdes, md more datailed stedies of sbeut six slides have

been made on the universal stage. In eppreciadls variations have deen

.noe«l from one rock sample to la». Reasonably consistent values

of An content were gansrally obtaingd, theugh a fev determinatisas

en complex twing deviated e-nlm&y frem the dulk of the resuits.

According to extinction angle curves, aut plagioclase grains, fncluding

zoned crystals, fall in mm&umu”;ﬂ A few graing

m«u«:-unuuum.?. end mums of thair bevders may resch

Anzs.' Such wide variations sre reve, however, snd vary few crystals

 show a range of more than ebout 10 paresst An, eemtered abovt the intervel

Perhaps oma of the more reliabls apthody of pmmmm

1s from the index of refracticn bub éven this i sebject to sems doudt.

J. V. Sutth and Gay (1938, p. 739) mma the An-coutent 1

but an estimite, #8 the standard curvad have bosa obtained by averaging

nffutin indices of analysed plagiselsses. 'they peint out thet the

varistions of refractive index with the strwetural state have mot been
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systematically studied, but cite mbk by oﬁhcts that show appreciable
variation in the refractive 1ndulftn- the ordered to disordered state
for sodic plagioclase. They think shat the refractive index is not
much affected by the structural stake in calctc plagioclase.

In this study the high and low refractive indices of cleavage
fragments of plagioclase have been determined inm lusrotqn ofls, and
vt:he plagioelase composition has b.n estimated from ‘g:;;ér’a curves
(Winchell, 1951, p. 280). The determinstions have been made on

specimen:KCl, 3, 9, 11, 12, and 13. Pacsuss of m_ina. the rafractive

indices have a considerablas range. Hewsver, for most grains lying
ongol the fast rayhuuutrutlnlnﬁuefl!”-lm andthoolow
ray 1.547-1. 548 m's curvu t-ltnt. a plagioclase compoaition
of about Anyy.2s for these values. The minisum fast ray index ebserved
was 1,534, equivalent to Any,, and the maximum slow ray index seen

was 1.531, which for a grain lyiag em 010 weuld be h”. Fe variation
in average nfract:lv. iﬁi&omuﬂfmmm“mu
another. 1: is 1likely that nm;Mmummmn

- was obsarved in this refractive index stwdy. We mmy conclude that

the average composition and the m ranges of phgl.oehn‘tw
by refractive indax ﬁn considerably mete sodic than thoss indicated

by extinction sngles. Thisplagicslase is prebably sodic enough fer the
refractive i{ndex to be affected by the ehiuge 1in the struetural state,
80 the fndicated Am-content must be n'rhd as uncertain. However,
even {f the maximmm error of 3 mu allowed (Swith and Gay,

1958, p. 759), the An<eontent dsterninpd frem refractive index is cone

siderably more sodie than that dstarminpd from the extinstion augles.
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This deviat;o'n shows that these an are not sufficient to yield a
unique position or range of positien of the plagioclsse on the albite-

anorthite scala,

Supplemental 1n£otmation can bc‘prowided from x-tay diffraction
studies, but atill a2 unique solutien cannet be obtained. J. V. Smith
. and Gay (1939, p. 749, 754) have darived curves from which either An-
content or structural state can be determined if the other {s known.
Although neither is known precissly, the optical studies have roughly
indicatnd the composition, so the spproximate structural state of the
plagioclase can ha deduced.

Figure X shows X-ray diffractiem records of pl;gteelaoc pﬁcnocrywtl
from specimens KCl, 3, 9, 11, 12, and 13. Table X gives the recorded
values of 26 for the crystal faces (201), (111), (220), (131), smd (131),
and the values of B (capital Beta) and T (capital gamms) as defined
by J. V. Smith and Gay (1958, p. 748, 749, 754). Figure X reproduces
the curves of Saith and Gay showing the relation of B and I'to An-content.
Each value of B and 'is plotted on figure X' against two assumed valuas
of An-content; An,, yielded by refractive index, snd Angy yieldad by
extinctiqn angles from low-temperature curves. Although both points
are probably in error, the true An-content probably lies somawvhare
nearby. For B the rangs of uncertafmty is too wida to permit any useful
conclusions, as it extends all the way from the low to the high temperature
curve. The range is narrower for I', howsver as the points fall midway
between the low and high temperatusa curves. This confirms the suggestion
that this plagioclase, from a volesunic rock, has partly ordered and

partly disordered lattice strueture.

)




Chemical lm!ﬁﬁ and norms of dacite

2.12

Table __

ehgﬁica; analyses  QCb5  SHal0  Pedl  CGed
10, 68.20 68.63 6713  69.45
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H, 0 Z I T U TR
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T40, 46 .50 .S 47
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c 92 .82 112 1.22
. en 2.3 2.00 2.9  1.60
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a0 =t 1.16 .70
o n S ST S T U
ap 3% 4 . 3 <34
.59 .78
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.23 L.81

.71 a7

3,76 4,08
.79 .58
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Rapid rock analyses

810,
A1203
r¢203
Fel

- Mg0
Cad
'uazﬁ
xzo

0

“2
Ti0,

co,
Py0s

o

Sum

G

282 ° B B 8 ° s

KC-1
66.4

14.4

2.1

3
.80
2.3
1.8
5.3
7.1
41

< .08
.10
.09

100 -

iro;d-r) 2.36

33.6
28.6
13.2
710.6
2.9

2.0
1.’

.8
» \.”

KC-3

KC-9 KC-11
67.8 67.7 68.0
15.3 16.3 16.5
2.1 2.5 2.6
.77 13 .12
.72 .76 .52
2.3 2.5 2.4
4.0 4.1 4.2
3.6 3.6 3.5
2.3 1.8 1.8
46 43 A0
< .08 < ,08 <.08
14 .16 .14
09 .08 .08
100 100 100
2.49 2.56 2.52
25.1 24.3 24.8
21.1 a1.1 - 20,6
3.1 - 9.6 35.6
10.6 11.1 10.6
1.2 1.6 | 1.9
1.8 1.9 1.3
1.1 2.6 2.6
1.4 S
A .3 3
.34 3 3
A .4

Ke~12 KC-13
68.7 69.8
16.7 16.0
2.7 2.2
< .1 <.1
38 .34
2.2 1.9
4.2 4.0
3.6 4.0
1.4 1.3
40 .36
<.03 <.,05
.13 .12
.08 .06
10‘ 100
2.5 2.53
26.0 27.0
21.1 23.9
3.6 .1
8.3 7.8
2.3 2.1
1.0 .9
- 2.7 1.2
ed .3
.3 .3
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‘ of BM 3677, Haunted Canyon quadrangle.
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rangle /
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Geological Survey. |
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

April 14, 1971

TO: Mr. W. E. Saegart

FROM: Mr, G. S. Barnett.

SUMMARY OF SUPERIOR EAST PROJECT DACITE STUDIES

The purpose of my report is to present the results of three studies under-
taken to obtain more information concerning the structure, depth and underlying
geology of the dacite or Apache Leap Tuff, These studies are:; one, a study of
pumice ratios and zonal variations in the dacite mass proper; two, a photo-
geologic mapping of lineaments; and three, an interpretation of the geologic
setting and/or structural blocks for the area.

The pumice ratios (length/width) were studied after preliminary work by
D. W. Peterson indicated that these might be of value in determining the
relative position of zones in the dacite and were also usuable in calculating
depths to the bottom of the dacite. Relative differences of several hundred
to possibly one thousand feet can be calculated using flattening ratios. The
results of my study indicate that the dacite plateau can be described as an
asymmetric syncline with the thickest dacite on the western limb., The axis
of this syncline is probably the Devils Canyon drainage with thinner dacite
cover to the east and west. The syncline is described as asymmetric because
dacite thicknesses were found to be greater to the west of the axis, Measure-
ments were taken in the same locations as those of D, W. Peterson and additional
stations were taken to calculate dacite depths and relative displacements across
fractures. The results of this study, submitted separately as Addenda A, were
then utilized to give dacite depths. '

The study of structures within the main dacite mass from Superior to
Sutton's Summit (west to east) and from Haunted Canyon to north of Ray (from
north to south) was conducted in order to extend previously mapped structures
and to map any structure that had not been recognized previousiy. Areas
immediately adjacent to the dacite were studied to determine if any direct
correlations might be made between structures exposed adjacent to the main mass
and known or inferred structures within the dacite., This study is submitted
separately as Addenda B, In addition, the entire region or Globe-Superior
district was studied in order to determine if a sequence or pattern of faulting
on a district-wide basis could be found. Color photographs and U.5,G.S. mapping
were used in this analysis. Notes and maps of this phase are submitted as
Addenda C. 7
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It was found convenient to group structures into systems according to
their trends, They are as follows:

1) N-75° w + 10°
2) N-30° W+ 10°
3) N-S + 15°
4) N-30° E + 10°
5) N-50° E 4 10
6) N-60° E

7) N-70° E &+ 10°
8) E-W + 10°

The photogeologic mapping of lineaments in the dacite was completed without
an order determined for these fractures. However, subsequent study in the
immediate area and adjacent districts allowed an analysis to be completed, It
is nearly impossible to infer pre-dacite faulting patterns and/or their signifi-
cance solely within the dacite mass proper. This had been accomplished as far
as possible on the most evident faults by D. W. Peterson as part of his dis-
sertation study, He was the first worker to map numerous faults and zonal
variations in the dacite, Using his data, my photogeologic mapping and an
extensive review of the regional geology, | have determined blocks within the
dacite and also pre-dacite blocks which influenced the evaluation of the
structural history of the region. N. P. Peterson described three basic blocks
in the Globe-Miami district. My protracted study indicated that four major
blocks, or portions thereof, underlie the Superior Dacite. These may be
described as the Inspiration block, the Haunted Canyon block, the Pinal Mountains
block and the Superior-South block.

As shown on accompanying Attachment A, the premineral basement configuration
below the Tertiary units can be described as: 1) A structural ridge with a low
saddle in the central part, trending northeast from the Magma Mine to Suttons
Summit: 2) A graben-like structural trough extending southward from the
vicinity of DCA-3 to past DC-1; 3) Another trough extends, on the north side
of the ridge, from the vicinity of OF-1A to past DCA-1,

Included are cross-sections, submitted as Attachment B, used in the
preparation of the structural contours shown -on Attachment A.

The dacite area can be broken into smaller blocks which are more Significant:
in terms of relative displacements and rock units present. The blocks in the
outer (northwestern) areas, away from the Pinal Mountains buttress, generally
exhibit a radial pattern of eastward and northeastward tilted blocks, bounded
on the northeast and southwest by ''tear' faults along which movement in the
strike-slip direction is probably greater in magnitude than the normal or
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oblique displacements, To the southeast, blocks either tilt eastward or to -
the south, The faulting sequence is extremely complex and only partially,
understood by me. However, | have concluded that the ages of faulting for
premineral and postmineral rocks is deducible, The Larimide faulting in the
area and subsequent displacements are due to tension which developed when
vertical uplifts were extant. | have assumed for convenience that this fault-
ing should be catagorized into three groups or peak tectonic periods; the
Larimide, Mid-Tertiary and Pasadenan. Additionally, a two=-fold separation
was made between Earlier Volcanics (0ligocene-Miocene) and Dacite (Miocene)
faulting.

The interpretation of the various ages of faulting underneath the dacite
must out of necessity rely on an understanding of the geologic history and
the description as exposed in adjacent areas,

All systems have had recurrent movements and some fault zones have had
later movements only along a position of the entire zone., Different sets
have taken precedence in accord to the previously extant patterns and/or rock
types present. Many groups have had active faulting and great depths of -
penetration while fractures in the same system have remained closed and/or
shallow in their relative depth of penetration. The following is my interpreta=~
tion of the structural setting for the area beneath the dacite from the Larimide
to present. ‘

In the Larimide (Late Cretaceous to Paleocene-Eocene) and in later epochs,
the major structure:systems active were:

) o . .
1) N-75o W+ 10 system, major en echelon shear zones allowing
ingress of igneous materials and subsequent mineralization,

2) N-30° W system, a major normal faulting zone with rotational
displacements; available as a conduit for mineralizing
solutions,

3) N=-S & 15© system, a group of predominantly normal faults
although with some reverse faults evident, Most active in
late Larimide,

L) N-30° E + 10° system, also a shearing to normal faulting zone
with rotational displacements,

5) N-50° E + 10° system, the major deep structures allowing
ingress of magmas from approximately 117 million years"
(Willow Springs Granodiorite) to 64 miltion (Lost Gulch Quartz
Monzonite) years and in Precambrian time (Manitou Granite).

6) The N-60° E system, this direction has been recognized in a
number of deposits as of primary importance with regard to
mineralization, Actually probably a sub-system to the
N-70° E £ 10° group.
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7) N-70o E + 10° system, this was the major conduit available at
the time of the Schultze and Granite Porphyry intrusions
beneath the dacite. An en echelon N-70° E group allowed
Granite Porphyry intrusion; the N-30° W, N-30° E and especially
the N-50° + 10° E trends were mineralized. '

8) - E-W + 10° system, a normal or tensional group in which
displacements were secondary adjustments in late Larimide
time. Although less active throughout the Earlier Larimide
as a tensional feature. '

Slightly previous to the mineralization stage (62 M.Y.) the Paleozoic lime~
stones now underneath the dacite were tilting to the east, This tilting
continued with the Paleozoics and older units repeated by 'normal'' faults.
The area to the east of Superior was being uplifted and as such, progressively
older units were being exposed to the east, The outer zone of Paleozoics
and older units is generally 13,000 feet wide (as at Superior) with an inner
hinge area averaging 7,000 feet in which Pinal Schist or other Precambrian
units were, and are now, exposed. Immediate infilling of the down faulted
hinge area began, but blocks were rotated differentially to strip the block
units from some areas and deposit them as cover over adjacent blocks. These
cover deposits are now the Whitetail Conglomerate. '

The turn in the “hinge' area, in the vicinity of 0Oak Flat, and outer zone
was probably a continuously active zone, but became more so at the time of
the mid~Tertiarg (Early Miocene) volcanism which migrated 'southeastward along

the N-75% + 10° system from the Goldfield region to the Haunted Canyon area;
and related to this volcanism, a major N-30° E # 10° trending block trough
was formed in the northwestern part of the main dacite mass. The north to
south graben which extends nearly to Ray, Arizona was receiving significant
Whitetail Conglomerate accumulations, but some blocks in the inner portion

of the fringe zone continued to be eroded and weathered,

Bounding faults, as such, are rather indistinct at times in the outer
zone with major displacement having taken place along numerous fractures.
The N-30° W and N-30° £ fault groups were most active in the Early Miocene
times with the latter phase of tectonism exhibiting north to south tensional
features (major normal faulting with some rotation).

The Pasadenan (last 10 or 5 million years to present) has established the
faulting pattern now evident in the Globe-Superior area and post-dacite thrust-
ing has been recognized to have had major significance (up to 10(?) miles).
Thrusting on a smaller scale is also probable in the Larimide and Early
Miocene events,

Mid-to-late Miocene volcanism extruded the dacite over a terrain of high
relief which to the north of Suttons Summit was essentially devoid of a White~
tail cover, To the northwest this cover increases to 265 feet, in DCA-2, down-
dip on the block surface. The dacite can rest on Earlier Volcanics, Volcanic
Conglomerate, Basaltic andesite or Whitetail Conglomerate depending on the
relative depths of erosion in pre-dacite times, o

Later displacements have either elevated the entire dacite plateau and/or
down dropped adjacent areas. These downdrops may be described using the same
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systems used for an explanation of Larimide events (as can the mid-Tertiary
events). However, the fault pattern extant modified the stress orientations
and strain to conform with the pre-established patterns,

Dip and strike symbols used on Attachment A refer to the strike and dip
of structural blocks underlying the dacite, Large ''WUs'' and 'Ds'! refer to
the relative degree of uplift which has affected rock units underlying
Tertiary rock units. Small down and up symbols (D and U) refer to the relative
displacement on faults in the dacite,

| would recommend that holes M-1, be re-entered and deepened to premineral
rocks., M-l is near to a major tensional site and also near to the projected
nose of Schultze Granite (James D. Sell, ASARCO, Superior East Project Geologic
Map). M-~1 bottomed in basaltic andesite and may encounter a thin (0-100%)
devitrified quartz latitic tuff and Whitetail Conglomerate before reaching
premineral units, The Whitetail Conglomerate is extremely variable in
thickness but it should reach only about 200' if N~S faulting in the N-S
trending graben did not downdrop this area greatly. A new hole should be
drilled in unsurveyed Sec, 11, T 1 S, R 13 E, 4,000 feet north of the north
section line of Sec. 14, T I S, R 13 E, and 2,000 feet west of the section
line between sections 11 and 12, to test for the extension of the mineralization
which is found to the east of the dacite at a lower elevation.

K@W{L %’C N
GSB:bb « George S. Barnett
cc: JDSell
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A”ERICAN SMELTING AND . REFINING COMPANY
Tucson Arizona

April 20, 1971

ADDENDA A
TO: J, D. Sell
FROM: G, S, Barnett

Re: SUPERIOR DACITE (PUMICE FLATTENING
RAT10S, THICKNESS ESTIMATES AND ZONES)

In general, the dacite mass may be described as a very nearly a
plateau with relatively moderately dipping planar structures which may
represent flowage planes and/or joints, Dips can range from zero degrees
to about sixty degrees, An average would probably be from 10°-15°,  Here=
after the ''dacite!* will be used to describe the entire mass between Superior
and Pinal Ranch from west to east, and from Haunted Canyon to north of Ray,
from nortk to south,

A study of the ratio of length to thickness for pumice fragments
w as conducted in the dacite, This study was conducted after the initial
studies by D, W, Peterson (Peterson, 1961 and 1968) which indicated that
this might be a‘valuable technique for determining thicknesses of ash-flows,
The reader may refer to these publications for further information or to an
excellent discussion of the entire dacite complex (attached as Appendix A),

Pumice fragments may be often recognized by a pumiceous texture
which at times shows the encroachment of crystallization in a portion or
majority of the fragment, Of special note in Peterson's description of
pumice fragments is the observation that ''many of the phenocrysts in the
enclosing rock (matrix) are broken, whereas they are generally unbroken in
the pumice fragments,! : :

Along road cuts or in recently broken boulders, the pumice frag-
ments show up as bright, white lenticular to ovoid inclusions in a darker=-
brownish matrix, The outlines of these fragments range from well defined
to very poorly defined, depending upon degree of devitrification and/or
vapor phase. crystallization,

0f note also, is the rather distinct parallelism of the pumice
fragments with relatively few fragments setting at oblique angles, No
fragments were observed with a long axis vertical,

The dacite is found to consist of from zero percent to very nearly
one hundred percent pumice fragments in certain areas, The impression |
was given was,''that the dacite can best be described as a lapilli=~flow with
the matrix secondary to pumice fragments, with a matrix possibly being de=-
rived from autobrecciation of flowing fragments and fluids', Pumice fragments
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are not recognizable in the lower-most nonwelded tuff unit of the dacite,.
‘below the vutrophyre,nor are pumice fragments obsefvable in the vitrophyre
or basal portion of the brown unit, This is due to their extreme flatter -
ing rather than to their absence, The upper portion of the brown unit
contains numerous pumice fragments although their extreme flattening causes
some difficulty in recognition, The pumice fragments become progressively
less flattened as one goes ''up section'' in the dacite and therefore the
abundance of fragments seems to increase, Pumice fragments in the upper=
most portions of the white unit are very difficult to delimit making their
measurement tedious as well as tenuous,

The pumice fragments were measured using a six~inch plastic scale,
A felt-tip pen was used as much as possible to mark those fragments measur=
ed for future reference and more to be sure that the same fragments were
not measured more than once,

Measurements were recorded in a standard field book to be later
transferred to IBM coding sheets for data reduction,

A program was written by Mr, Dave Sims and entitled ASARCO Dacite
program, The data was coded using the following format:

The number one card is an identification card with columns:
2- 8 Used for station
11-35 Station name, abbreviation and number
36-48 Date: XX-XX-XX |
- 51-80 Recorder name
The rest of the cards are used for data, .The program has been
set up to calculate ratios from either recorded measurements (A = length;

= height, see Appendix A or B) or ratios previously determined,

Cotumns: . 6«10

XX . XX length

16-20 = XX XX width

26-30

i}

XX XX ratios

36-80 identification--abbreviations,
dates, etc,

Two trailing cards signify end of data,

The data cards were run initially to locate cards in error, Then
another run was made using corrected data only, The results of both of
these runs are collected as Appendices B and C, These data were then tabu-
lated and the results included in the above mentioned appendices,

e One highly significant fact became apparent upon comparing the
data which included few to numerous errors, to Peterson's ratios and the
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corrected copy of the dacite data, The data with errors at times agreed
much more closely with Peterson's work than did the corrected data, The
errors which were corrected were generally quite high ratio values, There-
fore, | surmised that my error had been in the non-recognition of those
well. flattened pumice fragments which would give a very different ratio,
Attempting to verify whether or not this was the case, | submitted

Dr, Peterson's ratio determinations on separate runs, each time eliminating
the two highest ratios, The results were tabulated as follows:

Summary Sheet-Ratio Calculations
and Calculations Less Deletions
Data by Dr, D, W, Peterson

Approximate Distance

to Dacite Base Station Ratio Minus 2 Minus 4 Minus 6 Minus 8
1980 ft, | OF-1 1,224 -- - — -
1820 ft, SHA-15 1,683  -- - A -
1610 ft, SHA-13 2,000  -- - - -

1590 ft, SHA-12 2,720 == -- - -
1450 ft, ' SHA-11 3,294 2,952 2,790 == e
1300 ft,  SHA-10 4,969 4,595 4,307 k74 --

1075 ft, SHA-9 8,931 6,936 6,023 5,652 5,460

690 ft, SHA-7 24,087 21,06 19,915 18,749 17,683

2. - :0f greatest significance are the changes that occurred in the
data for station SHA-7, This station was the lowermost .in the dacite mass
and the ratio changed approximately 1,00 for each high value deleted,

Therefore, it is very apparent that those fragments having ex-
tremely high flattening ratios have a very significant end result on the
total ratio determination for the lower zones in the dacite, However, very
thin pumice fragments are rare to absent from the upper portion of the gray
unit in the dacite and upwards into the white unit, As such, this factor
is not significant for a large portion of the dacite,

Sites were sélected to check the ratio determinations of Dr, Peterson
and to obtain additional ratios, These sites and those of Dr, Peterson are
shown on Attachment C (after Plate 4, Dr, Peterson's dissertation), Addition-
ally, Attachment C shows the locations of stations suggested to the author
as valuable for further ratio determinations,

Station measurements are recorded in Appendices B and C., Appendix
B contains the results of each station's measurements (uncorrected and cor-
rected) as recorded by different individuals, Mr, Ramon Shannon and Mr, James Sell
assisted me in the measurement and/or recording of data at different stations,




J. D. Sell | b  April 20, 1971

~ This data serves to indicate the variance which can occur when different
individuals measure pumice fragments,

Appendix C contains the combined totals of all measurements made
at a station and the computer's calculation of a flattening ratio, The
final pumice flattening ratio for both the corrected and uncorrected data
is included, Dacite thicknesses were calculated using these data and those
shown on Dr, Peterson's map, For all calculations, ratios were referred
to profile SHa, Appendix E, (Plate 2, D, W, Peterson's Doctoral Disserta-
tion), unless otherwise noted (see $S-1, third depth calculation),

It is possible that pumice ratios do not apply to the entire
dacite mass, but rather to that thickness which contains discernible pumice
fragments, If this is the case, then variances of several hundred feet
will be noted in calculated dacite thicknesses, Measurements at known
drill sites can be used to indicate the degree of certainty one is justi-
fied in attaching to ratio determinations for various areas of the dacite,
There is also an additional source of error as shown by Figure 1, in that
reference profiles must be available near measurement stations,

The following are notes for the stations shown in Table 1 and on
the summary sheet, Table 2,

Shaft station SH-1 was located in SE-1/4, Sec, 25, T1 S, R 12 E,
~ SH-2 and SH-3 were, respectively, 100 feet and 500 feet east as approxi-
mately the same elevation, :

Shaft #1, SH-1, measurements were taken in order to determine a
ratio well away from the fault zone,

Shaft #2 and 3, SH-2 and SH-3, were taken as nearly as possible
at the same locations as were Dr, Peterson's stations, When calculated,
these data first pointed out the need for an accurate and exhaustive measure-
ment of very thin pumice fragments, All measurements were made in the gray
unit-of the dacite, ‘

Sutton's Summit ratios were also taken near D, W, Peterson's
measuring stations, SS-1 is in NE 1/4, Sec, 14, T 1S, R 13 E; $S=2 and
S5-3 are about 200 feet and 500 feet east respectively, A north-south
fault brings the gray unit up on the east side against the white unit,
Ratio changes were very evident as were unit or zonal changes, Ration$S-1
in particular gave a calculated result very near to the inferred value ob-
_tained from averaging thicknesses from the ‘two closest drill holes, SS-2
and SS-3 were compatible to the relations observed in the field and shown
on Dr, Peterson's mapping,

J1-Ranch #'s 1 and 2, JI-1 and 2, were taken at stations very
closely, if not exactly, those shown by Dr, Peterson in the NW 1/4, SE 1/k,
Sec, 23, T 1S, R13 E, Ratios and calculated depths were not comparable
to those obtained by Dr, Peterson, | do not know the reason for this, but,
. because Dr, Peterson's data is closer to the values obtained in CE-1, |
used his ratios for calculations, Both stations are in the white unit,

OF-1 is located in S 1/2, Sec, 29, T 1S, R 13 E, with OF-2
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l

- about 300 feet east and OF-3 about 500 feet north and 500 feet east, No

significant ratio changes were found,

\ ,
Throw, 235-1 and 235-2, were taken approximately 1000 feet south
and 100 feet apart to attempt to confirm a ratio change across the fault
indicatéd on Dr, Peterson's map, (Plate 4, Attachment D, this report, The
ratio changes, obtained by me, were not significant, However, subsequent
study indicated that the fault was plotted about 100 feet farther west
than the true location, OF-1, 2, and 3 and 235-1 and 2 are all in the white
unit,

Creek, CRK-0, 1, 2A and 2B, are all located along a fault shown on
Attachment D in S 1/2, SE 1/4, Sec, 27, T1 S, R 13 E, Crk-0 was measured
about 250 feet west of the fault trace while Crk-1 and Crk-2 were measured
on the west and east sides of the fault respectively, Crk-2A and 2B were
measured along a different joint-face set to check for ration dependence
on the direction of the exposed surface, The differences are not considered
5|gnnf|cant

Ruff Slope, RS-1 and 2, are located about 1500 feet north of Crk
stations, The fact that no ratio changes were measured may indicate that
the fault shown has had a scissors-like displacement with the northern por-
tion of the fracture displaced little, if at all, The displacement may con-
tinue to increase southward, A decrease in dnsplacement even farther south,
would indicate a ''sag' type of movement along this fault

Sum Bank #1 and 2, SB-1 and 2, located about 2000 feet east of the
Crk stations, were taken to measure the relative displacement and/or signif-
icance of a northwesterly trending, photo-interpreted fracture, SB-1 and2
indicated that displacement. calculations must also take into consideration
and differences in elevation between stations; i,e,, that ratio must be com-
pared on a horizontal reference plane to determine approximate throw across
a fault,

Tank #1 and 2, TK~1 and 2, stations are located in the E 1/2, SE 1/4,
Sec, 21, T 1S, R 13 E, These measurements were completely in the white
unit and show approxzmately 170" of throw along a northwesterly (N 75°W)
trending fauit,

Power line, PL-1 and 2, were taken south and north, respectlvely,
of a photo interpreted fault, The ratio and therefore calculatlons based
upon it, is suspect due to the very poor exposures of pumice fragments at
station PL-2, The stations were both in the gray unit, located in the W 1/2,
SW 1/4, Sec, 16, T 1'S, R 13 E,

Devil's Canyon East, DCE-1A, 1B, 1C, 2C, 2B and 2A, were taken to
determine vertical variations in ratios across a canyon from edge to edge,
The canyon is thought to represent a northwester]y trending fault, The
ratios indicated a reversal (ratio decrease) in ratios as determlned down
section from 1A to 1B to 1C and up section from 2C to 2B to 2A, Stations
with the same letter label were taken at approximately the same elevation
to aid in relative displacement calculatlons

DCE-3 and &4 were measured 300 feet and 700 feet east of DCE-2A,
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respectively, in addition, DCE-L was approxnmately 60 feet higher than
DCE-2 or 3, so this had to be subtracted from the depth of the dacite in -
order to have all measurements referred to the same plane,

DCE-5, was measured about 600 feet south of DCE-L4 to check for a
ratio change across the fault,

TABLE ONE
CALCULATIONS OF DACITE THICKNESSES

Station Depth Source of Information
‘Shaft SH-1 7757 Shaft #6 and underground worklngs

of Magma Mine,
1290 G.S.B. Pumi ce Ratio referred to

"'SHa'* profile, Uncorrected ratio
used as nearest to ''true'' value,

Shaft SH-2 750! Shaft #6, etc

1190 G.S.B. uncorrected pumice ratio =
DWP pumice ratio,

Shaft SH-3 550" Shaft'#6, etc,
980" GSB uncorrected pumice ratio
10107 DWP pumice ratio

‘Suttons Summit  SS-1 1413 Estimated from drill holes: CE-1 -

15551 dacite
DCA=-2 -~ 1270'? dacite
. i DEA=3 -~:1490" dacite

4315

== 1438 ave, dacite depth
(3 holes)
liéé—%—lzzg = 1413 ave, dacite
depth (nearest 2
holes)
k10t GSB pumice ration (SH curve)
1790' GSB pumice ratio (EDa curve)
Sutton's Summit = SS-2 1413 Same as SS-1 |
1360 GSB corrected pumice ratio
1355 GSB uncorrected pumice ratio
1590 DWP pumice ratio

*Used to indicate value considered closest to ''true'’ value,

-~
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Sutton's Summit

J! Ranch

J1 Ranch

Oak Flat

Oak Flat

Oak Flat

Throw

Throw

“Station

$S-3

Ji-1

Ji-2

OF=~1

OF-2

0F-3

235-1

235-2

- 1600+

Depth
143

1210
1245
1523

1260
1585 '
1523
1340
1390'*
1875'

16181

2000

2000! -
1590
2000!
1585 1%
1590
2000
1595*
1315

April 20, 1971

Source of Information

Same as SS-1

GSB pumice ratio

DWP pumice ratio

DCA-3 = 1490' dacite intercept interpreted
depths from

CE-1 = 1555' dacite intercept drill logs

Combined dacite 3045 _ 1523 Ave, dacite
depth level 2 : depth

GSB pumice ratio .

DWP pumice ratio

Same ‘as Ji-1
GSB bumice ratio
DWP pumice ratio

Shaft #9, Magma Mine dacite
depth . 3500' E of station

GSB-JDS pumice ratio
Same as OF;I
GSB~JDS pumice ratio
Same as OF-]
GSB~-JDS pumice ratio
Same as OF-1

GSB~JDS pumice ratio

DWP pumice ratio

Same as OF-1

GSB~JDS pumice ratio

DWP pumice ratio

Note: Fault missed by GSB-JDS pumice

ratio, | assumed DWP's pumice
ratio was taken across fault,

*“Used to indicate value considered closest to ''true'' value,
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Creek

Creek

Creek

Ruff Slope

Ruff Slope

Sum Bank

Sum Bank

Tank

Tank

Station

Crk~0 -

Crk=1

Crk42 ,
~2A
-2B

-2(A & B)

RS=1

RS=-2

SB-1

SB-2

TK-1

TK-2

_8-

Degth
1400+'?

14401
1400+ 7
1375 1%
1360"
1400+ 7
1330
1370"
1350"

1190

1400+'?
1395 '
1400+'?

14151

1400
12701
1400+
1385 1+
2000
1610 "5
2000
14401

April 20, 1971

Source of Information

DCA-3 (1490' dacite)
DC-1 (1165' dacite)
GSB pumice ratio
Same as Crk-0

GSB pumice ratio
DWP pumice ratio
Same as Crk=0

GSB pumice ratio
GSB pumice ratio
GSB pumice ratio

DWP pumice ratio (further east of
fault?)

Same as Crk-0-

GSB uncorrected pumice ratio

GSB uncorrected pumice ratio
Note: Uncorrected pumice ratios were
used to check differences ob-
tained, Ratios are actually
not significantly different,
Same as Crk-0
GSB pumice ratio
Same as Crk-0.
GSB pumice ratio
Eda curve DWP
GSB pumice ratio

Same as TK-!

GSB pumice ratio

*Used to indicate value considered closest to "'true'' value,
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J. D, Sell - Co-9-
Station Depth Sourcé ;f information. :
Power Line _ PL=-1 1500+ Estimated (GSB) ”
1435 A GSB pumice ratio
Power Line PL-2 - 1500 Estimated (GSB)
11801 GSB pumice ratio

Devil's Canyon
East DCE-1A 2000 Estimated (GSB)

-1A (2,91)=1570" GSB pumice ratio

-1B (3.00)=1545" ‘GSB pumice ratio

-1¢ (2,76)=1580" GSB pumice ratio
-1A=(A+B+C)=1575%'% GSB pumice ratio

Devil's Canyon

East DEC=~2A 2000" Estimated (GSB)

-2A (3.17)=1500"
-2B (3,08)-1520"

-2C (2.89)-1575"

GSB pumice ratio
GSB pumice ratio

GS8 pumice ratio

-2A=(A+B+C)-l530'* GSB pumice ratio
Devil's Canyon :
East DCE-3 2000! Estimated (GSB)
15351 GSB pumice ratio -
Devil's Canyon
East DCE-4 2000 Estimated (GSB)
13554 GSB pumice ratio
Devil's Canyon '
Estimated (GSB)

East DCE=-5. 2000"

1470 1% GSB pumice ratio

%Used to indicate value considered closest to ''true' value,
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TABLE 2

a : SUMMARY ASARCO DACITE DATA

Combined Totals - Pumice Ratio Determinations

CALCULATED
DWP'S UNCORRECTED DEPTH OF REASON MEASURED
STATION RATIO RATIO RATI10 DACITE LOCATION, ZONE, SIGNIFICANCE
SH-1 5,08 : 5,08 1290! Check ratio change near fault,
SH-2 L 34 6,91 6,92 1190 Check ratio change in fault zor
SH-3 5.43 10,37 10,98% 1010 v Check ratio across fault,
DIFFERENCE 180! Probable displacement,
SS-1 3,78% 3.68 410! Check ratio change approaching
: fault, :
$S-2 L 28 2,48 L, 31 1360° Check ratio change west side
' of fault,
SS=-3 6.23 5,74 6,23 T 12450 Check ratio change east side
‘ of fault,
DIFFERENCE 2451 Probable displacement, plus stz
° tion's 80! elevation difference
Ji-1 5,6l 2,56 5.6k 15851 Check ratio change west of
. fault,
Ji=2 L L3 3.96 L uhL 1390 Check ratio change east of
' fault,
DIFFERENCE : 195! Probable displacement,
0F -1 2,10 2,11 1618" " Determine ratio Oak Flat area
west of fault,
OF -2 2.35 2,13 1600 Determine ratio Oak Flat area
: east of fault, Note: Missed
» fault area?
OF-3 2,47 2,47 1590 Determine ratio Oak Flat area
K east of fault, Note: Missed
fault?
DIFFERENCE ] ‘ 281 Inferred change (out of
accuracy limits of ratios?),
235-1 2,56% _ 2,54 1590 Determine ratio west of fault,
°235-2 2 L5 L.69 1595 . Determine ratio east of fault
. : (missed?),
DIFFERENCE . R —— '

*Used to indicate value considered closest to "true' value,
Underlined ratio used in depth calculations,




STATION RATIO

DIFFERENCE
CRK=0 3 L5
“CRK~1 12

CRK-2A L ,59%
CRK-2B 4.1
CRK-2 (A+B) k4,38

DIFFERENCE

DIFFERENCE

RS- 3.77
RS—Z 3077

DIFFERENCE 0,00

SB-1 5 L2
SB-2  L,01*
DIFFERENCE

TK-1 2,23%
TK-2 3 Lg%

DIFFERENCE

%Used to indicate value considered closest to "t rue'! value,

“11-

TABLE 2

SUMMARY ASARCO DACITE DATA

April 20, 1971

Combined Totals - Pumice Ratio Determinations

| CALCULATED
DWP'S  UNCORRECTED  DEPTH OF
RATIO RAT10 DACITE
4,69 1315!
275!
3,4k 1440
L,35 4,10 1360
6,59 L, 5k 1330
6.59 3.31 1350
6.59 1350"
90!
6.59 1190!
| 250"
3,90% 1395
3,7k 1415
..- 20’
5,42 1270"
4,10 1385!
55!
2,23 1610"
3.40 kot
170"

Underlined ratio used in depth calculations,

REASON MEASURED
LOCATION, ZONE, SIGNIFICANCE

Assumed DWP's measurements were
taken cross fault, :

150! west of fault zone,

Adjacent to fault zone, west
side,

To show variance of ratio with
direction of surfaces pumice
fragments measured on,

To give total ratio east of
fault,

‘May be dacite depth farther
east,
Note: Fault may be farther eas

Used uncorrected values to sho
error in depth determinations
using uncorrected data,

No actual change measured,

South side;
Check ratio change across mino
fracture, ‘
North side; ~
Check ratio change across mino
fracture,

" Probable displacement minor,

South side of inferred fault t
check ratio change across it,
North side of fault?

Probable displacement,
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. : ~ TABLE 2
SUMMARY ASARCO DACITE DATA
° Combined Totals - Pumice Ratio Determinations
CALCULATED »
DWP'S UNCORRECTED -DEPTH OF ' REASON MEASURED
STATION  RATIO RATIO RATIO DACITE . LOCATION, ZONE, SIGNIFICANCE
PL-1 3!55* 3,55 1435 South side of inferred fault
: to check ratio change,
PL-2 6,69% 6,69 1180 North side of fault?
.07 , .
DIFFERENCE ' 255! Probable displacemeht? weighted
Southside of canyon to check
DCE-1A(A+B+C) .2,89* 2.89 1575° _ratio change across inferred
fault,
DCE-1A 2,91 1570 Check ratio change as
measured down
DCE-1B 3,00 15451 section,
DCE~I1C 2.76 1580
DCE-2A (A+B+C) 3,05% ' 3,05 1530 Same as DCE-1A(A+B+C) for
, north side of canyon,
DCE=-2A 3.17 1500 Same as DCE-2A, 2B
DCE-2B 3,08 N 1520°' Same as DCE-2C,
- DCE=-2C 2,89 1575!
DIFFERENCE ' Lg Not significant,
DCE-3 3, Ol 3.04 15351 Check lateral change‘in ratio,
DCE=L L 32% 4,32 13551
DIFFERENCE 180! Significance indeterminate,
DCE-k L, 32% L, 32 1355° (Lateral change or fault?)

(may be as great as 260')

To check ratio change across
fault station on north side,
DCE-5 3,30% 3,30 470! Check ratio change across faulf
station on south side

" SIFFERENCE _ , 115! Throw(?) along NW trending

fault,
Q

#Used to indicate value considered closest to ''true'' value,
Underlined ratio used in depth calculations,
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Dacite units or zones have been mapped by D, W, Peterson as
part of his doctoral dissertation problem, Additional mapping, at a
smaller scale, is included in his paper, Zoned Ash-Flow Sheet in the
Region Around Superior, Arizona (Arizona Guidebook 111, 1968, p, 213)
included in Appendix A, this report, 1| did not expand upon Dr, Peterson's
mapping excépt to familiarize myself with it and to verify portions of
his mapping, Additionally, preliminary notes of units exposed along
the drill road to drill site, DC-1 (N 1/2, NE 1/4, Section 16, T 2 S,
R 3 E), are indicated on Attachment C, The reader is referred to the
above mentioned article or Dr, Peterson's Dissertation (Dacitic Ash-
flow near Superior and Globe, Arizona: Stanford University, Stanford,
California, PHd, Thesis; 130 pgs,; U,S, Gecl, Survey open file report,
April 3, 1961) for further information, Also of great aid in the re-

- cognition of zones in pyroclastics is Zones and Zonal Variations in

Welded ASh-F]OWS' U, S, Geol, Survey, Prof Paper 354-F,

~ Attachment C includes the mapping of Dr, D, w, Peterson for
his Ph,D, and a compilation of the additional mapping shown in Arizona
Guidebook 11, My additions consist of more pumice flattening ratio
plots and the extension or delineation of the more obvious, and/or cer-
tain,‘fault traces, | have plotted the approximate locations of the
various profiles Dr, Peterson ran and have also indicated those areas:
which could yield the greatest amount of lnformatlon if additional
studies are undertaken,

A plot of zones and mean pumice flattening ratios versus thick-
ness estimated by Dr, Peterson is included as Figure 1, Profiles SHa,
DC-14, EDa and SS apply to the Superior dacite, Some discrepancies in
zone depths, may be eliminated if one assumes that Dr, Peterson's est-
imates of thickness were too high and that some of the lower zones may
be subject to variance due to the different thicknesses of the over-
lying dacite, SHa was along Queen Creek and road cuts affording ex-
cellent exposures, By far, SHa is probably the most reliable curve,

This is due to the good exposures, number of measurements taken and
large horizontal extent,

I would suggest that a similar profile (IC, lron Canyon, as -
shown on Attachment C be run from the base of the dacite west of Sutton's
Summit, at least to the white unit on the west side of Devil'!s Canyon
and preferably continuing towards Oak Flat until pumice fragments are
indiscernable, This profile would have the long horizontal extent (there-
for applicability) of SHa and also expose the complete range in dacite
units to study, Measurements of pumice ratios from the brown unit up,
for the area, could then be referred to this curve if it proved suit-
able, Exposures along the road cuts would make such a study fairly rapid
with stations spaced approximately 1000 feet apart,  There are about
20,000 feet from Signal Peak to Oak Flat; therefore, 20 stations, If, as
appears to be the case, the dacite is faulted or is represented by a
very thick section near Signal Peak, then closer spaced measurements or
a ''side'" ~--north to south-- profile may have to be run, This could be
offset by wider spacings of stations along iron Canyon and part of Devil's
Canyon in the gray unit,

Another excellent location for a profile is provided by drill
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site, DC-1, There is drill hole data available as a check of dacite thick-
ness as well as excellent exposures, Such a profile is traced as SDC-1
(South Devil's Canyon), A pumice measurement station should also include
pDC-1 drill hole site,

Another profile which might prove valuable although not ‘as
necessary as SDC-1 or IC might be run into Devil's Canyon (see proposed
NDC profile, Attachment C) or from our drill road southwest of DCA-1 to
the east (see alternate NDC profilej,

Pumice ratio measurements should be made at every drill site
for reference purposes, Poorly logged holes may be better interpreted
using this data and known depths will strengthen ratio determinations
in areas that have not been drilled, Pumice flattening ratios are a
useful, (although complex) tool, for the determination of thicknesses
for this welded-tuff flow and probably for others as well, This method
is just as valid in application as are a wide variety of exploration
aids, 1 would suggest that other exploration targets may well benefit
from a continuation of our pumice ratio study and its implementation
elsewhere where targets may be obscured by post-mineral ash-flows,

Dacite thickness may also be interpolated between drill holes
and, in conjunction with ratio determinations, give good approximations
of dacite depths,

A few sites are also proposed for future ratio determinations
which will yield information relating directly to structure, (Attach-
ment C)

1 would estimate that a maximum of two, 5 day, weeks would be

needed to run the three proposed profiles with five additional days re-
quired to complete measurements at the proposed stations '

gwﬁm

George S. Barnett
GSB:sh .
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ZONED ASH—FLOW SHEET IN THE REGION
AROUND SUPERIOR, ARIZONA!

- Donald W. Peterson
U.S. Geological Survey, Menlo Park, California

INTRODUCTION

Remnants of a thick Tertiary ash-flow shect cover
large areas in parts of Gila, Pinal, and Maricopa
Counties, Arizona (Fig. 1). The ash-flow sheet is of
particular local interest because it covers potential
mineral exploration targets in a region that has many
ore deposits.. This report briefly describes the physical
featurcs of the ash-flow sheet and explains how inter-
nal zoning can help interpret its structure.

Previous Work

The ash-flow sheet was first studied in the Globe
15-minute quadrangle by Ransome (1903, p.. 88-95),
who described the basal tuff correctly but considered
the vitrophyre and the rest of the unit to be thick,
massive lava flows of dacitic composition. Short and
others (1943, p. 45-49) described the sheet near

- Superior as alternating dacitic. lava flows and tuff
deposits. N. P. Peterson carefully described the de-
posit in- the vicinity of Globe and Miami (1962,
p. 38-41). He realized that lava flows of this coni-
position would be erupted as relatively short, viscous
flows with contorted flow structurcs. This deposit,
however, actually covers hundreds of square miles-and
contains uncontorted, flat to moderately tilted struc-
tures, so he concluded that it was probably laid down
by several ash flows or incandescent clouds (N. P.
Peterson, 1962, p. 40-41).

I have made additional studies of the deposit and
have concluded that it is composed of a number of
ash flows erupted in rapid énough succession to form
an ash-flow sheet that is, in general, a simple cooling
unit. . The present report, outlining this thesis, is
chiefly a condensation of an earlier open-file report
(D. W. Peterson, 1961a).

Terminology

The terms used in this report follow the terminology
proposed by Smith (1960a, p. 800-801). Abbreviated
versions of several of Smith’s definitions are repeated
here.

—————————

1. Publi&ution auf]iorized by the Director, U.S. Geological Survey
W

?N .
I

Ash flow: The basic unit of ash-flow deposits; the
deposit resulting from the passage of one nuée ardente.

Ash-flow sheet: Any unspecified sheetlike unit or
group of units considered to be of ash-flow origin.

Welded tuff: A rock or rock body in which vitric
particles have some degree of cohesion by reason of
having been hot and viscous at the time of their
emplacement,

Cooling unit:- A single or multiple ash-flow deposit
that can be shown to have undergone continuous
cooling,

Simple cooling unit: An asli flow or sequence of
ash flows that has had an essentially uninterrupted
cooling history. : ‘

Compound cooling unit: One that shows depar-
tures in expcctable zonation and other properties .
which result from simple cooling, because the intervals
between ash flows were too great for readjustment to
a single-unit cooling gradient. '

To understand the definition of * ash flow” it may.
be helpful to review Smith’s concept of “nuée
ardente”. He emphasized the original observation
that a nuce ardente is composed of two parts, a'basal

avalanche that contains the bulk of the erupted - '

material, and an overriding cloud of expanding gas
and dust (Smith, 1960a, p. 802-804). Although a
nuce ardente is both a type of eruption and an agent
of transport, Smith emphasized its role as an agent of
transport of material from the vent to its final resting
place.

The deposit in the vicinity of Superior, Miami, and-
Globe is an “ash-flow sheet” made up of an undeter-
mined number of separate “ash flows” that in most
places cannot be individually recognized. Part of the

‘deposit is composed of “welded tuff,” and part is

non-welded.  In most places the ash-flow sheet
constitutes a “simple cooling unit,” but locally it
grades laterally into a “compound cooling unit.”

In most of the literaturc describing the area,
“dacite” has been used to designate the rock type
(Ransome, 1903, 1919, 1923; Short and others, 1943;
Peterson and others, 1951; N.P. Peterson, 1962,
1963), and the name is firmly established in current
local usage. Dacitc is defined as a volcanic rock with

ok
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Figure 1 — Location Map of the Superior, Arizona Region

numerous quartz and feldspar phenocrysts, the feld-
spar phenocrysts being mostly plagioclase; on this
basis dacite is a valid name for the rock. It should be
recognized, however, that on the basis of its chemical

- composition, the rock is a quartz latite (Peterson, -
“1961a,p. 111). '

ORIGINAL EXTENT, VOLUME, AND AGE

The area in which the ash-flow sheet crops out is
shown in Figure 1. The deposit has been recognized
from 10 miles west of the Superstition Mountains to
the Salt River near Cherry Creek, and from a mile
east of Globe to the vicinity of Ray. Outcrops of ash-
flow rocks in the Santan Mountains may be part of
the same shect, but the correlation is not yet certain.

. The possible original extent of the sheet is indicated

in Figure 1; this arca is about 1500 square miles, but
it may exceed 2000 square miles.

The maximum exposed thickness of the sheet is
2000 feet just east of Superior. Thicknesses of over
1000 feet are common in the central part of the area
shown in Figure 1, and the shect gradually thins
toward its margin. - The original thickness of the
sheet is difficult to determine because of dissection
by erosion and the irregular pre-eruption topography.
However, 500 feet seems to be a reasonable estimate
for the average thickness. This lcads to an estimated
volume for the sheet of about 150 cubic miles.

Ransome (1903, p. 94-95) assigned a Tertiary (?)

‘age to the deposit, and this age is confirmed by

isotope age dating techniques. Creasey and Kistler
(1962, p. 1) determined an apparent absolute age of
20 million years on K-Ar ratios in biotite obtained
from vitrophyre at the base of the deposit east of
Superior. Damon and Bikerman (1964, p. 72) ob-
tained an age of 19.9£0.9 million ycars on biotite
from dacite about 2 miles east of Superior. (They
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used a slightly different decay constant and recal-
culated the age obtained by Creasey and Kistler to

19.4 million years.) These dates all indicate a middle

Miocene age. —
FIELD DESCRIPTION
’ Zoning

All of the zones of welded ash flows defined and
described by Smith (1960b) are prescnt in this ash-

flow shect, and they are diagrammatically represented
in Figure 2. The three fundamental zones that depend

) S . OF .WELDING ZONES OF FIELD
ZONE CRYSTALLIZATION UNITS
A 4
Uppe et - 1 932569 .
Upper nonwelde o 0%
Lol White
[ o@ <
= o a
=" 2
o ° a
<o °
Upper o= | |3
12 p
partly welded §;: = 2 oy
=22 |2 e
Ces w E e
l a
25 i €
pg‘i’-—.’: Y ¢5
Densely welded T—= Brown
-
Qb.‘g‘
h———4
_— =
. Lower T = Vitroph
portly welded =St o 1 roRtyTel
s o Bosot
lower nonwelded | & Ss,5 00 toff

Figure 2 — Physical characteristics of the ash flow sheet

on the degree of welding include (1) upper and lower

zones of no welding, (2) upper and lower zones of .

partial welding, and (3) the zone of dense welding,
Superimposed on all but the lower part of the sheet
are three zones representing the different types. of
crystallization that took place during the cooling of
the sheet: (1) devitrification, (2) vapor-phasc crystal-
lization, and (3) granophyric crystallization. The

zones of crystallization are superimposed upon the

three fundamental zones of welding. In addition, the
zones of crystallization overlap one another. In most
vertical sections through the sheet, the successive
zones in part follow the same pattern as indicated in
Figure 2, without repetition or regression. This pattern
indicates that, despite its great thickness, the sheet
consists of a single cooling unit in most places.

The rocks of all the zones have certain features in

common. Throughout the entire sheet the rocks are

porphyritic with a similar phenocryst assemblage; in
hand specimen phe iocrysts can be identificd as feld-

Spar, quartz, bintite, accessory iror oxide, and lesser =

Py
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“variable amounts of hornblende and sphene. ‘Pheno- :

crysts constitute from one-fourth to nearly one-half
the volume of the.rock; they range in size from barely
discernible with the hand lens to 3 mm, and most are
Y2 to 1 mun in diameter. .
Lithic inclusions are common throughout the ash-
flow sheet, and generally make up 1 or 2 per cent of

the rock. In the lower part of the sheet, however, they v

become much more abundant, generally ‘making up
about 10 per-cent and locally as much as 25 per cent
of the rock. All the older rocks of the district occur
as inclusions. Most are angular chips a fraction of an
inch in diameter, some are sceveral inches across, and a
few scattered boulders several fect in diameter have

been observed.

In the field it has been convenient to map the fol-
lowing five units rather than the zones of crystalliza-

tion or welding: (1) basal tuff, (2) vitrophyre, (3) =~

brown unit, (4) gray unit, and (5) white unit. Some
of these units have been mapped in part of- the
Superior quadrangle; Figure 3 shows their generalized
distribution,

(1) The basal tuff includes the lower zone of no
welding and part of the lower zone of partial welding.
The glass shows no appreciable crystallization. The

" base- of the ash-flow sheet consists of nonwelded

crystal tuff wherever obscrved. The basal tuff is poorly
to moderately indurated and weathers to gentle, sub-
dued slopes. It is generally light gray to white but
locally grades to shades of yellowish gray and moderate
red.  The basal tuff ranges in thickness from 2 to 100
feet or more, averaging about 10 to 20 feet.

The matrix of the nonwelded tuff is powdery and
generally uniform; in addition to phenocrysts and -
lithic inclusions, it locally contains pumice lapilli and
blocks. In the nonwelded tuff, orientation of constit-
uents is random. Upward into the zone of partial
welding, however, the pumice fragments and glass
shards become flattened and uniformly oriented; as
the tuff becomes more firmly consolidated, its specific
gravity increascs, and discs of black glass appear and .
become progressively more abundant upward. These
changes all result from a progressive upward increase
in the degree of welding. The zone of partial welding
(the upper part of the basal tuff) ranges in thickness
from a few inches to about 40 feet, averaging from
1 to 6 fect.

(2) The vitrophyre includes the lower part of the
zone of dense welding that lacks superimposed crystal-
lization.  The lower part of the vitrophyre may also

- include the upper part of the lower zone of partial

welding (Fig. 2). Most of the vitrophyre is a densely
welded tuff composed of a matrix of black glass con-
taining the normal assemblage of phenocrysts and
sparse to abundant lithic inclusions. It is generally
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Figure 3 — Generalized geologic map of the Superior quadrangle, showing the distribution
of recognized ficld units within the ash flow sheet. Recognition of the units has
permitted identification of several faults within the sheet,

firm and resistant to weathering and stands out as a
ledge above the softer basal tuff. The vitrophyre
weathers to a dark gray or dark brown color that
contrasts with the lighter colors of overlying and
uinderlying rocks. It ranges in thickness from 2 to 80
feet and averages from § to 25 feet.

(3) The brown unit consists of the part of the zone
of dense welding upon which has been superimposed
the zone of devitrification. It also may include the
lower part of the upper zone of partial welding, in
which thin scattered lenticles that underwent vapor-

phase crystallization are present. The dominant char-
acteristic of the brown unit is a devitrification of the
original glass of the groundmass to a dense; hard,
flinty rock that is light brown to reddish brown in
color. Careful scrutiny of the groundmass with a hand
lens reveals cutaxitic structures characteristic of
densely welded tuff; these structures show clearly

-under the microscope. The intensity of devitrification

crystallization increases upward. This is expressed
megascopically by a gradual change in color from"
brown to brownish gray to reddish gray. The thin,
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light-colored lenticles in the upper part of the brown
unit are flattened pumice fragments that have retained
enough porosity to allow slight vapor phase crystalliza-
tion; they gradually become more abundant upward
into the upper zone of partial welding. The thickness
of the brown unit cannot be given precisely, because
of its gradational upper boundary, but it generally
ranges from 20 to 200 feet. In Queen Creck Canyon
the brown unit reaches its maximum thickness of
about 450 feet.

(4) The gray unit lies entirely within the upper
zone of partial welding, upon which the zone of

-devitrification crystallization has been strongly super-

imposed. This crystallization reaches the maximum
coarseness in the gray unit, and in many places the
original ‘“‘welded-tuff texture” is obscured by the
superimposed crystallization. The color of the rock
ranges from reddish gray to medium and light gray.
Pumice fragments are strongly flattened in the lower
part of the unitand partly flattened in the upper part;
as their flattening decreases, the amount of-vapor-

phase crystallization increases. However, welding of .

the groundmass throughout the gray unit-was strong

- enough to confine vapor-phase crystallization chiefly

.zone of no welding.

to the pumice fragments. Both the lower and upper
contacts of the gray unit are gradational. The unit
ranges from a few feet to over a thousand feet in
thickness.

(5) The white unit includes the upper part of the
upper zone of partial welding and the entire upper
Its main characteristic is that
vapor-phase crystallization not only occupies the

pumice fragments but also permeates the groundniass

and is there superimposcd upon the devitrification
crystallization. Crystallization is so intense that gen-
erally the original vitroclastic textures have. been
completely obliterated. The rock has an aphanitic
groundmass that gencrally lacks planar or oriented
structures. The color on the fresh surface is light gray
to white; it weathers brownish gray to reddish gray,
nearly the same as the gray unit. Pumice fragments
range from partly flattened to nearly equidimensional
in shape. On unwecathered surfaces they are difficult
to distinguish from the enclosing rock, but as the rock
weathers to a darker color, the pumice fragments
become more discernible. In most places erosion has
removed a substantial part of the white unit, and only
in the vicinity of Oak Flat, 4 miles cast of Superior,
has the original upper surface of the unit been rec-
ognized. The white unit has a maximum thickness of
about 800 feet and averages perhaps 200 to 300 feet,
but thicknesses are uncertain because of the grada-
tional lower contact and the’°roded upper surface.
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_ Granoﬁhyric Crystallization

Smith (1960b, p. 152) defines granophyric.crystal-
lization as follows: '

“Insilicic welded tuffs granophyric crystalliza-
tion is characterized by groundmass quartz inter-
grown with, or as blebs associated with, alkalic
feldspar and minor -accessory minerals. . The
aggregate shows granophyric or micrographic
textures similar to those shown by many slowly
cooled rhyolitic flows, domes, and shallow intru-.
sive rocks.”

Granophyric textures are identified in thin section in
specimens from' the central part of the very thick"
section east of Superior. These textures occur chiefly
in the centers of flattened pumice fragments in the
lower part of the gray unit. The granophyric crystal- -
lization evidently took place where cooling was slowest
and was promoted by the presence of residual vapors
in the pumice fragments. The position of the grano-
phyric crystallization zone - illustrates well how the
various zones of crystallization are superimposed on
This zone is thin, poorly defined, and -
discontinuous, and it is superimposed upon the zone
of devitrification at a horizon wherethe zone of vapor-
phase crystallization is also present. ~

Pumice Fragments

Light-colored cognate inclusions that are locally -
abundant in some parts of the ash-flow sheet have

~ been identified as pumice fragments. They are lentic-

ular to ovoid in shape; toward the top they are equi-
dimensional, but downward they become progressively
more flattened. Most of the inclusions range from 1 to-
4 inches in their longest dimension, but both larger
and smaller sizes are common. In general their light
color contrasts with the slightly darker enclosing rock.
Most of them carry approximately the same assem-
-blage of phenocrysts in"about the same proportions as
the matrix and, except for their lighter color, appear
to. be practically the same rock. An important dif-
ference is that many of the phenocrysts in the enclos-
ing rock are broken, whercas they are generally un-
broken in the pumice fragments. The original
pumiceous texture of the fragments has been largely
obscured or obliterated by devitrification and vapor-
phase crystallization, so that the fragments are now
essentially a porphyritic rock with a uniform aphanitic
groundmass. : ' ‘

- The flattening of pumice fragments has-been given
considerable study (Peterson, 1961b).. The apparent

" flatness -of a fragment is defined as the ratio of its

length to its height--a ratio which has a rather wide
range of valucs at any. given outerop. The flatiening
ratio is defincd as the mean value of the apparent
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flatnesses of a representative number (gencrally 30 or
40) of fragments. This ratio can be calculated either
as an arithmetical average or as the mean of the log-
arithms of the apparent flatnesses. These two methods
yield slightly different values; the logarithmic flatten-
ing ratio is more rigorous, but the arithmetical flatten-

- ing ratio is easier to calculate in the field. Figure 4
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- Figure 4 — Flatness Characteristics .

shows the relation of the flattening ratio to the strati-
graphic position in the ash-flow sheet; the flattening
ratio increases as the depth of burial increases. This

curve was obtained from fragments in the section of-

rocks exposed in roadcuts along U.S. Highway 60-70
between Superior and Qak Flat. Curves from other
localities show similar relations.

Studies of flattening ratios have niade it possible to
estimate the amount of throw on faults in the ash-flow
sheet. The flattening ratio also is a tool for estimating
the distance of an outcrop below the original top of
the sheet. Such applications are somewhat limited,
however, because outcrops suitable for measurement
of flaomcnts are not numerous. -

STRUCTURE OF THE ASH-FLOW SHEET
The term “slieet” appropriately describes the gross
structure of the ash flows, inasmuch as the horizontal
dimensions are many t1mes greater than the thickness
and the deposit extends over a wide area. The sheet
was deposited on a surface of moderate to locally

_ steep relief.

The attitude of most laycrmg ranges from horizontal
to dips of about 0%, but in a few places the dips are
The planar:tructure on which
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attitudes arc measured is generally a joint system,
distinct to indistinct, that lies parallel to the. plane of
flattening of the pumice fragments. It seems likely
that the structures originally were nearly horizontal, -
and that the higher dips are duce to post-solidification
tilting.  If the still-plastic rock had been deposited
with an appreciable angle of dip, the rock would
probably have flowed laterally, yet no evidence for
such flowage has been recognized.

In earlier maps and reports, few faults were noted
within the ash flows because of the uniform appearance
of weathered surfaces from near the base to the top of
the sheet. However, the distinct changes in lithology
duc to zoning and the systematic changes in the flat-
tening ratio of pumice fragments provide the criteria
that permit faults within the shect to be recognized
and mapped. A fresh surface must be obtained to
identify the zone, so the work is rather slow and
tedious; thercfore, zones have been mapped and faults
studied in detail in only a part of the Superior quad-
rangle (Fig. 3).

Several faults cutting the ash-flow sheet have been
recognized, most of which probably belong to a single
sct. Most of the faults trend north to northwest, and
the west or southwest side is dropped down; although
a few have the opposite sense of displacement. Ham-
mer and Peterson (in press) describe two principal sets
of faults that cut the rocks of the Superior arca. The
older set trends principally eastward, and many of the -
faults are mineralized. Most of these faults are pre-
Tertiary in age. The younger set trends north to
northwest; its faults displace faults of the older set
and offsct Tertiary as well as older rocks. In general
these faults are not mineralized. Most of the faults
illustrated in Figure 3 belong to this second set.

Nearly everywhere the ash-flow shect is cut by a
system of vertical or nearly-vertical joints. The joints
vary from clearly defined to indistinct, and from wide-
ly to closely spaced; most are from 5 to 15 feet apart..
The joints commonly form distinct systems, in which
parallel joints extend continuously for several hundred
feet to more than a mile. In many places two joint
systems intersect each other at angles from 60° to 90°,
The continuity of the joints suggests that they are of
tectonic origin, and are not simple cooling cracks. |
However, polygonal cooling joints are found in a few
places, mostly in the vitrophyre.

SOURCE

The major source or sources of the ash flows have
not yet been identified. Furthet study in arecas west’
of the Haunted Canyon and Superior quadrangles may.
ultimately reveal the major cruptive center. Ilowever,
a small caldera, about 3 miles in diameter, has been
recognized in the southwestern part of the Haunted

-
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Canyon quadrangle (Peterson, 1961a); its position is
outlined in Figure 1. This caldera was probably the
source for part of the deposit. At most, however, it
could have supplied about 10 cubic miles of material

—only a fraction of the total volun_le of the sheet

(Peterson, 19614, p. 71-72).

The caldera is a crudely circular structure in which’
ash flows and underlying rhyolite are downdropped
and are . surrounded by rocks of Palcozoic and Pre-
cambrian age (Peterson; 1960). The relations between
the volcanic rocks and the older rocks around the

* border of the structure are complex and chaotic, and

the older rocks are locally iniruded by dikes of vitro-
clastic material similar to that in the ash-flow sheet.
Local zones of altcration are common in the ash flows
and rhyolite within the caldera. Erosion has removed
all traces of any original topographic expression of a
collapse feature, but the foregoing evidence is consid-

ered sufficient to identify the caidera(Peterson, 196 1a,

p. 66-72). Similar structures, perhaps larger, may lie
farther west. M. F. Sheridan has tentatively recognized

caldera-like structures in the western part of the

Superstition Mountains (oral communication, 1967),
which may provide additional sources for the ash flows.

PETROGRAPHY AND MINERALOGY:

The nature, distribution, and appearance of pheno-
crysts throughout most of the ash-flow sheet are re-
markably constant. They are nearly uniformly distrib-
uted, and constitute from 35 to 45 per cent of the
rock. Plagioclase is the most abundant phenocryst
mineral, followed by lesser amounts ot quartz, biotite,

‘sanidine, and opaque oxides. Hornblende is present in

some specimens and absent in others. Sphene, apatite,
and zircon are common accessory minerals, and a few
specimens contain a little tourmaline. Over a hundred
modal analyses show that the relative proportions of
the different phenocryst minerals show a slight but
systematic change from the bottom to the top of the
sheet.
sanidine increase.

The major phenocrysts average between % and 1
mm in diameter, but a few are as large as 3 mm. Ex-
cept for the phenocrysts in pumice fragments, a high
proportion of phenocrysts throughout the sheet are
broken, and tiny angular crystal fragments are scat-
tered through the matrix.

The plagioclase crystals, constituting from 55 to
80 per cent of all phenocrysts, are generally subhedral,
rarely anhedral, and are commonly twinned after one

Most are distinctly zoned, show-

°or more twin laws:
ing cither normal or oscillatory-normal patterns. Op-

tical and X-ray diffraction studies of the plagioclase
have not shown a unique. composltlon but they in-
dicate that it lies in the range from oligoclase to

Plagioclase decreases slightly, and quartz and
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andesine and probably has an intermediate structural
state.

The ash-flow shcct generally contains only a small
number of sanidine phenocrysts, about 1/2 to § per
cent of the phenocrysts. In the white unit, however,
sanidine makes up from 6 to 15 per cent of the pheno-
crysts. Inallunits the sanidine is subhedral or cuhedral,
and some crystals show slight to moderuate corrosion
and embayment of their borders. Mostare untwinned,
but a few are twinned on the Carlsbad law. = X-ray
diffraction study indicates an approximate composi-
tion of Orgs-Abys

Quartz phcnocrysts are anhedral and approximately
equant, and they generally have decply embayed
borders. Quartz constitutes from 5 to 14 per cent of
the phenocrysts in most of the ash-flow sheet, but

from 11 to 25 per cent in the white unit. Grains are

clear and unaltered, and some contain liquid inclusions.
The quartz in most specimens shows slightly undu-
latory extinction.

In all parts of the sheet biotite makes up from 3 to
13 per cent of the phenocrysts and averages about 8
per cent. Biotitec phenocrysts are generally euhedral
or subhedral and form tabular books and flakes; many
grains are distorted and bent. *‘Bird’s-eye” structure
is common, and pleochroism is pronounced with
X = yellow, Y = Z = dark brown. Biotite in the lower
part of the sheet is fresh, but in the upper part of the
brown unit it is slightly altered, and farther upward
the alteration becomes progressively more intense. Al-
teration begins as bleaching at the crystal boundaries
and development of small clots of opaque oxides in
the bleached areas. The bleaching progresses inward
with further alteration, particularly along cleavage
planes, and the opaque clots enlarge. Alteration is
most intense in the white unit, where biotite is either
replaced by chlorite or is completely bleached and
accompanied by large concentrations of opaque oxide -
clots.

HISTORY OF THE ASH-FLOW SHEET

The magma, with a chemical composition of quartz
latite, probably originated by selective melting of
sialic material at a depth of several kilometers (Peter-
son, 1961a, p. 113-115). As it migrated upward it
cooled, and plagioclase, sanidine, quartz, biotite, and
other minecrals crystallized. As crystallization contin-
ued, gas pressure rose; when about 40 per cent of the -
magma had crystallized, it found its way explosively

to the surface. The properties of the magma—such as
temperature, viscosity, and gas content—were such that
it crupted as nuces ardentes. Gas escaped with enough
violence to disrupt the magma into ash-sized particles,
and the explosively vesiculating magma rapidly spread
laterally in all directions as a gas-charged avalanche.
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Mobility was aided by air engulfed by the incandes-
cent mass; the suddenly heated air expanded violently,
speeding the avalanche forward along its path and
creating a constant turbulence within it (McTaggart,
1960). Billowing clouds of dust undoubtedly rose to
great heights, but the bulk of the material was carried
by the basal avalanche.

Suceessive eruptions rapidly followed one another;
each eruption was an individual pulse separated from
the next pulse by hours or days, but each successive
layer was added before the next underlying layer had
cooled appreciably. Each eruptive pulse added from a
few tens to scveral hundred feet of material to the
deposit. The erupted material had sufficient energy
and mobility to travel distances of as much as 20
miles. The original relief was moderate to steep,
perhaps on the order of 1000 feet; the deposits filled
in valleys and ultimately covered hills under depths of
several hundred feet.

The first material that came to rest on the cool pre-
volcanic surface was quickly chilled, and the glass
particles became rigid enough to resist deformation.
This material (the lower nonwelded zone) formed an
insulating blanket causing material above it to cool
more slowly, so that shards and pumice fragments re-
tained their plasticity long enough to be deformed and
flattened by the weight of the overlying material,
thereby giving rise to the lower partly welded zone.
The vitrophyre represents a layer in which the particles
were plastic enough to become greatly flattened and
thoroughly welded together, yct were chilled quickly
enough to form a glass.

In a thick layer above the vitrophyre the still-plastic
particles were deformed by the overlying load and
thoroughly welded. Cooling, however, was slower,
and the originally glassy constituents devitrified to
form the cryptocrystalline, aphanitic groundmass
characteristic of the brown unit. Higher in the sheet
the overlying load was smaller and the degree of weld-
ing gradually decreased, so that some porosity was re-
tained. Escaping gases collected in these pore spaces
to promote additional crystallization. The intensity
of vapor-phase crystallization increased upward as the
degree of welding decreased and became still more
intense through the gray unit. Finally the upward-
streaming gases permeated all the spaces between
particles to cause vapor-phase crystallization through
the entire white unit. As crystallization became more

com~lete, the outlines of particles became more diffuse.

'bucausc crystals glcw across shard boundarics. Near
Y the top of the sheet the partlcn,s were essentially

.
i M
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undeformed and nonwelded, but their original out-
lines were ultimately obliterated by crystallization,
owing to long contact with upward-rising hot gases.

The region was cither standing high or was uplifted
soon after the ash-flow eruptions, for erosion deeply
dissected the sheet and lecally cut entirely through it.
Fluvial deposition followed,and the Gila Conglomerate
was deposited in local basins. In some arcas air-fall
tuffs and lava flows, ranging in composition from
basalt to rhyolite, were erupted and locally interfinger
with the Gila Conglomerate. Abundant faults cut
both the ash-flow sheet and the younger rocks.

Renewed uplift halted deposition of the Gila,
erosion continued to dissect the ash-flow sheet and to
cut into the younger rocks, and gradually the present-
day topography developed.
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TeBU 1TeB0 4e232 B U0 ledU Se3353 3¢ (U UeBU 40022
12e00 1e60 74500 4670 0060 Te833 6400 0470 84571
6e5U Vel 104833 5¢l0 3¢00 1700 8¢ U0 .00 EB4UUU
540 2400 24700 50650 2e¢00 26750 3e00 0080 34750
fe /U 1e50 5133 CeU0 UWUU Ve 000 VeV UelU [agrgegers)

ARITHs AVE OF RATIOS 44957

COGAVE " COF RATICS ] 0984729
STANDARD DEVIATION = l1¢696

o
[ 3
~3
(=]

g5 PERCENT INTERVAL = 43957 7=




TATION JI RANCH JI ) DATE  11=24=70 RECORJER GEQRGE BARNETT

P

B LQGTH = A

HEIGHT = B

FLATNESS RATIO = C

A B C A 8 < A B C

9400 1420 74500 5400 2¢80 1e785 3400 1405 24857
4430 1600 44300 2000 Q670 24857 13400 4020 34095
6610 3400 24033 250 130 14923 9¢10 3460 2527
11685 54320 2235 5869 4850  le244 3630 300 16100
370 2650 14275 655 1480 34638 9410 1lel0 B8e272
11430 380 24973 3450 080 44375 Te70 2440 34208
3¢90 1400  349C0 0«00 0600 040CO 0e00 0400 Q4000
ARITH. AME QOF RATIQS = 3216
LOG AVE OF RATIOS = Oel4419
| STANRARD DEVIATION = lells

95 PERCENT INTERVAL 34216 +/= 0450




““STKTTEN:U‘“ﬁANCH”TUIY_“TH;""~—_“~D1TE 12=24=70  RECORDER=RAMON SHANNON

B q.ENGTH 2 A

HEIGHT =B
FLATNESS RATIO = C
A B C A B < A B C
5630 1el0D 44818 22400 £¢00 34666 1470 030 54666
Te00 150 44666 6¢50 3450 1a 857 4250 1a20 34750
2430 0670 34285 5640 0490 64000 4460 0470 64571
7650 0460 124500 3e70 0080 46825 6¢00 1450 4000
7400 010 704000 1680 le30 14384 4480 1620 44000
BeBD 1e30 €4769 250 170 14470 Te70 080 ZelZ5
4450 1600 446500 Ev30 1480 34500 2¢80 0450 54600
4410706590 44555 4390 040 126250 43490 161U 4454
4650 090 54000 - 0eCO 0400 06000 0s00 0400 0000
ARTTHes AVE OF RATIOS = 7¢48T
LOG AVE OF RATIOS = 067770
STANDARD DEVTATICN = 2el165
95 PERCENT INTERVAL = Tet80 +/= O.84




TATION JI RANCH JI 2 DATE 11=24=70 RECORDER GEORGE BARNETT

GTH = A
HeMGHT = B
FLATNESS RATIO = C
A B C A B C A B - C
11460 7400 14657 Be00 1400 84000 4420 0670 64000
16620 7450 24160 2e¢70 0650 54400 15610 6650 24323
10600 44C0 24500 17400 3420 54312 14640 4610 34512
17680 3420 54562 OeU0 0eQ0 04000 QoeC0 0600 04000
ARITHs AVE OF RATIQS = Lae242
LOG AVE OF RATIOS = Qe57475
STANDARD DEVIATION = le512
95 PERCENT INTERVAL = Le242 +/= 0693




T STATTON=JJ RANCH {JI) 2 DATE™ T1=24=70 RECORDER=RAMON SHANNUN

QENGTH = A

T THEIGHT =B
FLATNESS RATIO = @

A B C A B C A B C
730 2430 34173 8e¢00 3600 24666 7¢40 Q0470 104571
1490075400 24800 17410 3¢50 49885 16450 8480 13875
10660 4sl0 26585 7620 2600 34600 930 3640 24735
17507 4¢60 34807 BVvIU 1 e30 6e 8456 TeL0 UeBU. —BeBTIS
: 10470 150 74133 12920 2070 44518 8420 0480 104250
T 20¢B0T3¢20 64500 18320 450 44044 13320 5¢102¢588
15¢30 2400 74650 Te90 240 34291 4470 26410 24238
4e40 UeBU 54500 2820 080 2750 ITe 70 3¢90 39000
9450 3450 24714 2010 1400772100 6090 1410 64272
o3V Zeb0 PAY YA {egJ Le8U e UUU U0V 0e UV Ve U0V
0e00 0400 Ce0QO00 0400 0400 Ce00Q 0+s00 0400 Q4000
RITHs AVE OF RATIOS = HTas30
LOG AVE OF RATIOS = 060102
STANCARD DEVTATTION £ 17548

95 PERCENT INTERVAL 46530 +/=_ 0456




éTATION OAK FLAT (OF) 1 DATE 11-25=70 REOCRDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
Al B C A B C . A B C
3440 0060 54666 2450 1915 26113 9420 3430 2787
2¢50 1400 26500 2490 lel0 24636 2620 2610 1047
1050 6010 14721 11650 7420 1597 13680 4¢BO 28875
17410 980 leT744 13610 3460 34638 11690 3490 34051
14640 3660 44000 10430 5480 l1e775 7620 3420 20250
1290 6640 20015 8450 5400 16700 6600 4040 1363
Q400 5210 1164 26420 9260 24729 4e15 3480 1092
4460 4¢00 14150 4400 4010 04975 Le4Q 2660 1e692
2220 3450 0s914 13,20 7120 leB47 7420 3480 le894%
3450 2490 16206 2440 1680 14333 0400 0600 04000
0400 0s00 04000 0600 0e0Q 0000 - 0400 000 04000
. ARITHs AVE OF RATICS = 24108
‘ LOG AVE OF RATIQS = 028084
STANDARD DEVIATION = 0703
95 PERCENT INTERVAL = 2108 +/= 0625




STATION CAK FLAT (OF) 2 DATE 11~25=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B -
FLATNESS RATIO = C
A B C A B C A B C
6eB8BQ 2020 23090 680 220, 3290 1690 0075 24533
3¢50 1410 34181 3450 1400 34500 1450 0480 1875
2660 1645 16793 642025600 0e248 . 3249023400 0169
667025400 Qo268 340029600 00103 5660 290 1931
1670 230 04739 4430 1650 . 24866 2430 1410 24090
B8e35 2¢80 24982 4430 4¢00 1075 4e00 le25 34200
3670 0690 411l 8¢00 4450 16777 4430 2430 14869
2650 1610 24272 36450 1e¢70 - 24058 710 2410 34380
6650 3430 1569 G650 2480 34392 4470 16470 24764
4450 360 16250 5480 260 - 20230 0e00 0400 04000
De00C 000 QeCUOQ 0e00 0400 0000 0eQ0 0400 0.000
ARITHe AVE OF RATIOQOS = 24131
. LOG AVE OF RATIOS = 0620737
‘ STANDARD DEVIATION = Qe4a86
95 PERCENT INTERVAL = 2¢131 +/= Oel7




- STATION OAK FLAT (OF) 3 DATE 11=-25=70 RECORDER GEORGE BARNETT

— O

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B. C A B C
7450 1690 3:947 Bal0 1425 52480 150 3420 243473
5¢55 1e75 34171 3470 2400 14850 3440 1635 24518
3450 1420 24916 Ba30 3400 24766 4420 2430 14826
6600 2480 24142 3460 1640 24571 4455 1480 24527
9630 3470 24513 310 1030 24384 4000 1685 2162
3¢50 1420 24916 3420 1420 24666 1630 1455 04838
44230 220 14954 2040 1215 24086 3¢10 1410 24818
8410 3480 24131 2670 1le40 14928 2¢00 2410 04952
4410 72420 14863 2420 1e60 2062 11620 4470 2382
"0s00 0400 06000 0¢00 0400 06000 0¢00 0400 04000
ARITH. AVE QF RATIQS = 2047}
LOG AVE OF RATIOS = 0636302
STANDARD DEVIATION = 0876
= 2471 +/= 0e33

° 95 PERCENT ~ INTERVAL




STATION THROW NO; (235) 1 DATE 11=-25-70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIOC = C
A B C A B C A B C
12620 760 1605 11020 4460 20434 660026400 0230
12690 Te40 1leo743 5620 150  3e466 310 0470 4e428
14640 5450 24618 BolO 470 14787 " 6610 1450 44066
1490 CeB80 24375 6e80 2¢90 26344 10660 2480 2789
2490 2410 14380 Be70 2450 24485 Be60 2470 34185
250 2420 14136 4e30 1690 24263 4450 0490 54000
£e80 250 24720 3430 0690 34666 7470 2660 24961
10670 6410 1e754 8¢90 5470 1561 9¢90 4400 24475
4470 2400 2350 3650 210 10666 7e60 3400 24533
0400 0400 04000 0e00 0600 04000 0600 0400 0.000
ARITHe. AVE OF RATIOS = 2482
LOG AVE OF RATIOS = Qe34442
STANDARD DEVIATION = Qe838
95 PERCENT INTERVAL = 2e482 +/= 0a.31




: STATION THROW NOe {235) 2 DATE 11=-25=70 . RECORDER GEORGE BARNETT
LENGTH = A
HEIGHT = B
FILATNESS RATIO = C
A B C. A B < A B C
4220 100 44200 5400 2015 22325 2480 1a05 24666
1846011430 1646 12430 5420 24365 12640 5450 24254
12450 5060 24232 9620 450 26044 12620 7430 1e671
2046012400 le716 7410 390 14820 8¢50 4490 le734
9010 4410 202189 16670 6480 24455 13450 2600 66750
T7e20 2440 34000 5¢60 3410 1.806 10670 4480 24229
230 130 12768 104040600 00260 8600 4430 14860Q
10670 T7e40 1e445 5010 le40 34642 Be30 2420 34772
1060 350 3,028 5040 3450 leb42 7400 4,480 14458
Beb0 3670 24324 Ce00 0400 Q4000 0e00 QeQ0 -~ 04000
ARITH. AVE OF RATIQS = 24365
LOG. AVE OF RATIOS = 032334
' STANDARD DEVIATION = Qe793
‘ 95 PERCENT INTERVAL = 24365 +/= 0629




~STATION CREEK TCRKT ™0

DATE 1203570 ~RECORDER

GEORGE BARNETT

LENGTH = A

HEITGHT = B
FLATNESS RATIO = (-

A B C A B C A 8 C
9480 3630 24969 5480 1630 4e461 500 2¢45 24040
5460 0«70 84000 L4660 Zel5 26139 BeZ2U0 1650  DSe4abb
4obD 260 le769 4490 1660 34062 Be0O 3480 24105
Beb0 26420 24656 52490 100 54900 6930 1410 Dei27

65450 1e45 4e482 EebDuxAkE 04000 5610 1e40 34642
' Te70 2440 24264 1690 2410 04904 4e50 0e60 7500
4450 1010 44090 TegOnnrtn. 04000 21430 5450 34872
1170 6430 14857 Fe70 2690 36344 5420 1690 26136
500 1020 40166 4430 1450 24866 4¢30 1480 24388
5¢70 1850 3800 2950 105 26761 2e00 D75 24666
Te70 3440 24264 4480 lpqq 44800 6e80 2680 26428
65e50 1470 34823 3¢50 1650 148472 6e30 . 210 24000
780 3¢90 24000 0e00 000 04000 Q¢00 0400 Q000
ARTTHS. AVE OF RATIOS = 3238
LOG AVE OF RATIOS = Qelds785
‘ STANDARD DEVIATION = 1299
95 PERCENT - INTERVAL = 30238 +/= Os4l




TSTATION CREEK  (CRKT T . DATE "I2503<70  RECORDER GEORGE BARNETT

e
o

B QE_NGTH = A

—HEIGHT = B
FLATNESS RATIO = C

A B8 C A ) c A 8 C

Be0O0 1490 44210 2860 0470 36714 4430 1e40 34071
oS0 180 4e388 4920742607 0913 4320 27019555
6¢00 2490 240568 5¢00 le25 44000 - 3400 3400 14000
Te 202w E0TTIN3E3 IT0v00 3480 2777 6s 00130 GBS
1¢80 1430 14384 2410 lel5 1le826 4470 4430 14093
293071925 14840 5e50 54207 12057 28¢90  Te30 33958
2010 1e60 1e312 3¢50 Q645 Te777 20490 2430 1e260
2920 0 o 0T 2VEGY 5340 1s60 39375 10320 4910 2+48 T
8420 1¢60 56125 Qe0C 0400, 04000 0e00 0400 04000

ARTTH e AVE OF RATIOS = 23

LOG AVE OF RATICS = 0836346

STANDARD DEVTATICON = 0+512

95 PERCENT INTERVAL 20743 /= 035




STATION CREEK (CRK ) 1 DATE 12-04~70 RECORDER RAMON SHANNON

LENGTH -

= A
HEIGHT = B
FLATNESS RATIOQO = C
A B C A 8 C A 8 C
790 1610 74181 9400 3490 26307 2450 1480 1.388
4670 3650 1342 4470 130 3eb615 5600 1e00 54000
7400 200 34500 3660 1420 34000 360 1430 24769
10600 le40 70142 3¢60 1630 24769 3650 0680 44375
3460 0680 44500 Be50 2450 34400 3600 le20 24500
. 530 110 46818 3620 1650 26200 11650 2420 50227
13600 130 10e0C0 6850 06090 ~T7e222 Te00 1400 74000
6630 090 7400C 10460 0480 134250 : 6610 0470 84714
10640 1400 106400 6660 0670 94428 Be70 2430 34782
10«00 2400 54000 0e0Q0 0e00 0e000 0s00 0400 04000
ARITHe AVE OF RATIOS = 54315
LOG AVE OF RATIOS = Q465548
STANDARD DEVIATION = 1¢760

95 PERCENT INTERVAL 54315 4/~ O0e65




STATION CREEK (CRK) 2A DATE 12=03~70 RECORDER GEORGE BARNETT(N75W)

LENGTIH = _A
HEIGHT ="B
;*_“_,__ELAlﬂﬁﬁﬁ_RATIO = C
A B C A B C A B C
12420 20068 54951 5090 180 34217 Bel0Q l1a20 64750
3040 1e90C 14789 Be20 1670 4a823 20600 4460 44347
2040 080 324000 2020 0460 34666 5600 1435 3703
16620 3405 . 44655 2060 1620 26166 3460 0660 64000
3065 1e1l0 34318 £e60 Q80 Be250Q 3660 1eQ0 24600
2450 0e65 34846 3e¢55 1le4Q 26535 5620 120 44333
3420 0485 3albb 5030130 44076 3045 0650 64900
5690 1elC 5363 Te40 1630 . 54692 5670 le45 34931
Ta&0 1435 54481 3430 Q0490 34666 3690 100 34900
6620 2605 34024 5460 letQ 44000 - 4420 0680 54250
De00 0600 06000 0600 0400 04000 D0¢00 0400 04000
ARITHe AVE OF RATIQS = 44368
: LOG AVE QF RATIQS = Qeb1688
: _ STANDARD DEVIATION = 14540 :
g 95 PERCENT INTERVAL = 4368 +/=- 0e55




o B -

STATION CREEK (CRK) DATE 12=03=70 RECORDER RAMON SHANNON

LENGTH = A
HEIGHT = B8
FLATNESS RATIO = C
A B G A B C A B C
5280 1240 . 4alb2 4340 1000 44400 6450 120 5Be416
6¢00 1620 54000 154670 300 56233 3480 1400 34800
16420 4400 34550 -~ T76Q0 260 24692 10010 330 3060
4480 1400 44800 3s10 0690 3es444 ¢80 1820 56666
BetQ 120 T4000 5690 220 20681 4440 1e30 34384
9e¢00 3490 24307 B8e50 150 54666 5630 1440 34785
8430 1449 22928 . T+70 1660 LeB81l2 610 lelQ 5545
5640 1620 4e500C - 6430 l1e50 40199 5¢00 1400 56000
8400 100 84QC0 5690 Qe300 650555 330 150 2200
7600 1lelC 66363 9490 2400 44950 4400 0640 1064000
000 0600 06000 Ce00 0400 04000 0600 0400 Q4000
: ARITHe AVE OF RATIOS = 44802
' LOG AVE _QF RATIOS = 065541
B ) STANDARD DEVIATION = 11669
95 PERCENT _ INTERVAL. = 44802 +/=~ 0e59




STATION CREEK (CRK) 2B DATE 12=03-70 RECORDER GEORGE BARNETT

° : K

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
14620 3670 34837 7400 2660 26692 6675 2440 26812
T7e¢70 1660 44812 11680 250 &4e720 4425 080 5He31l2
5450 1e80 34058 5025 1le80 24916 L4etsO 1000 4400
19610 3450 56457 3400 1400 34000 5600 1el5 4347
5660 2630 2e434 3400 1610 24727 4410 230 14782
BekO 180 4666 6e70 3¢50 1leS91l4 2¢50 1400 24500
240 1410 24181 7400 1405 654666 Beb0 1e70 44941
4495 1410 44500 505C 4el0 le341 3¢60 0695 34789
4410 2410 14952 2¢20 0440 . 56500 8650 5480 leb6d
4450 leb65 26727 10670 2630 4652 6480 2450 24720
0600 0400 04000 Q0400 Q00 04000 0600 0400 04000
ARITHe AVE QOF RATIOS = 34527
LOG AVE OF RATIOS = 0e51212
STANDARD DEVIATION = 16250
_Q R 95 PERCENT INTERVAL = 36527 +/= Deb4




A

STATION CREEK (CRK) 26 DATE 12-03-70 RECORDER RAMON SHANNON (N1OE)

B 0 _ B

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B8 C ) A B C
4650 1000 44500 1690 6040 Q286 1680 0e40 44500
3¢30 Q¢80 4el25 3450 100 34500 7600 1e50 44666
3650 1020 24916 Ba70 le4Q 60214 610 3450 le742
9460 2460 34692 5430 1e20 4e4l6 17¢50 2470 . 64481
10660 2680 3+7E5 6620 130 44846 13400 3400 44333
9¢20 1490 44842 4600 06490 Lelbdh 2620 1400 324200
2470 0e7CQ 34857 4420 0480 52520 3450 0670 54000
6670 150 4Le4b6 5660 2010 26666 4690 0e70 7000
4,420 0480 54250 7¢40 1610 60727 7660 1400 7600
21e¢30-2e¢50 84520 4460 1e10 4el81 7410 1620 56916
0e00 0eCO0 04000 0¢00 0400 04000 0e00 0400 0Qe000
ARITHe AVE OF RATIOQOS = 4e631
= LOG AVE OF RATIOS = 061828
‘ STANDARD DEVIATION = ls581
95 PERCENT INTERVAL = Leb31 +/= Qe56




SLOPE (RS) 1 DATE 12-03=70 RECORDER GEORGE BARNETT

o STATION RUFF
LENGTH = A
HEIGHT = B '
FLATNESS RATI =
A B C A B C A B C
750 1680 40166 4630 1490 24263 Bs00 3470 2el62
2¢80 100 24800 8450 2450 34400 5¢90 1470 34470
7450 2680 24678 11620 380 20947 6020 4430 le44l
9¢70 250 34880 5¢50 0460 9el66 6e40 2410 24064
5640 2690 14862 5620 2480 14857 26470 5420 54134
10630 1670 64058 Be650 230 36739 8660 2420 34909
1200 2600 44000 11640 0690 12666 7600 1690 34684
Te70 2440 24208 12620 260 44692 Te50 le50 5000
3440 0660 54666 4480 16490 24526 0e0Q0 0400 04000
000 0400 04000 04600 0400 04000 0e00 0400 04000
ARITH. AVE QF RATIOS = LeQ17
LOG AVE OF RATIOS = 0454809
STANDARD DEVIATION = 1e389-
95 PERCENT INTERVAL = 44017 +/= Qe53




STATION RUFF SLOPE (RS) 1 DATE 12-03-70

REOCRDER - RAMON SHANNON

2

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
13200 450 24888 23450 6000 36916 17650 4400 44375
Be70 2400 44350 3460 1400 34600 2600 0670 24857
4450 0080 54625 8450 200 44250 1200 3650 34428
4e30 1410 34909 5620 1660 - 34250 5430 1470 34117
3660 0eB0 46500 2430 0490 24555 11450 4400 24875
0600 0400 04000 0e00 0Ue00 0s000 0e00 0400 04000
ARITH. AVE OF RATIQS = 34699
LOG AVE OF RATICS = 0455840
STANDARD DEVIATION = 16367
95 PERCENT = 34699 +/= 0469

INTERVAL




STATION RUFF SLOPE (RS) 2  DATE 12=-03=70 RECORDER GEORGE BARNETT

LENGTIH .= A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C , A B C
7610 1480 . 34%44 128056450 04138 2245 1000 20450
9620 2040 34833 3490 150 24599 3600 055 5Hel&b4
2¢50. 0ab0  4albé L4220 0450 Be4Q0 7680 250 324119
11680 2420 52363 2470 4465 04795 5620 1670 34058
2290 1el15H 24391 LB 1470 24852 2480 1480 1555
4430 2410 24047 4480 1455 34096 4400 1610 3636
2490 100 2900 AaB0 2610 24407 2480 0025 11200
4480 120 44000 4460 140 34285 3610 0690 3ebb4
B85 le45 L2034 9,00 3420 24812 0600 0400 04000
0400 0400 06000 0.00 0400 04000 000 0600 04000
ARITH. AVE OF RATIQS = 24815
LOG AVE CF RATIOQS = 046763
STANDARD DEVIATION = 1187
95 PERCENT INTERVAL = 34615 #/= Qe45




STATION RUFF SLOPE (RS) 2 DATE 12-03=70 RECORDER RMAON SHANNON

TN

- O

LENGTH. = A
HEIGHT = B
FLATNESS RATIO = C
A B C A 8 C A B C
4400 0290 - 4abb4b 23450 0010, 54000 4410 1420 34416
2¢10 0e80 34875 4e60 1420 34833 4450 2410 24142
5600 1400 5.Q00 4420 1450 24800 4430 0480 54375
6650 1620 5416 3¢80 0480 44750 2620 060 34666
4400 0480 5000 3¢80 Q670 50428 5430 1460 24789
54660 1le70 36294 5¢10 1490 24684 2620 0490 24444
5050 200 3.25C 6430 1050 LellQ 2020 110 2000
7620 1630 54538 4420 2400 24100 10630 1450 64866
5400 150 44000 Lo 7Q 2620 24136 2010 0470 34000
5400 1650 324233 11650 2400 36833 8400 2400 44000
0600 0400 0000 0e00 D600 060Q0 000 0400 06000
ARITHs AVE OF RATIOQOS = 34853
LOG AVE OF RATIOS = Qeb6347
e STANDARD DEVIATION = 1377
95 PERCENT INTERVAL = 36853 +/=_ Q49




- STATION "SUM BANK 3(58)‘ 1 DATE“I?*OZ;?O RECORDER™ GEORGE BARNETT

LENGTH = A
HEITGHT = B ‘
FLATNESS RATIO = C
A B C : A B C A B C
920 36410 24967 6020 le40 4o428 4420 1430 34230
Be30 14860 54187 I0«80 1410 GeEB1l3 Tel10 0e95 Te&T13
4440 1050 24933 10600 2420 44545 5¢10 1400 54100
2650 2405 1219 5¢20 140 26l 1l G40 050 84800
23020 0660 54333 9¢80 070 1440Q0 6490 2420 34136
Be00 2440 363332 6650 1430 54000 Be¢0UU 15V 26233
10650 2640 4e375 3420 Ce50 64400 2¢70 0470 54285
Bs60 230 347379 33807 0¢BU 4750 0900 0% 00 0%000
0e00 0e0Q0 0eCOO 0e00 0¢00 04000 Qe00 0400 Q¢0QO
ARTTHe. AVE OF RATICS = 5221
LOG AVE OF RATIOS - = 065867
STARDARD DEVIATION = se il il

95 PERCENT INTERVAL 5221 +/= 0s72




LA §

STATION SUM BANK (SB) 1 DATE 12-03=70 RECORDER RAMON SHANNON

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C ' A B C
5620 2000 20600 3470 080 4625 3460 050 7200
12600 2400 66000 6620 1e40 Lol 28 12690 3400 44300
6620 210 2552 4450 1600 - 44500 4490 2400. 24450
4490 2400 24450 4400 0480 54000 3430 06490 34666
8420 1440 54857 4460 1420 34833 3,60 loes0 24571
3460 070 5el42 5¢50 1400 56500 6620 1420 54166
3410 0070 44428 4440 1640 34142 3430 010 334000
14400 3480 34684 13610 1450 847332 6670 1e40 44785
7660 1680 44222 000 0600 04000 0¢00 0600 0000
ARITHe« AVE OF RATIOS = 5e609
LOG AVE OF RATIQS = 0666245
STANDARD DEVIATION = 14833 ,
=z 50609 +/~ 0e71

95 PERCENT INTERVAL




—STATION SUM BANK —(SBYT "2 DATE ~12~03=70 RECORDER GEORGE BARNETT

LENGTH = A

———HETGHT =B
FLATNESS RATIO = C

A B e A B C A B C

26640 8410 34259 10470 0450 114888 126470 3450 34628
13¢2074¢10 34219 I3920 160 89250 T Ee 00 1eI0 T 5eEsy
4480 1010 44363 2060%x%%4 04000 4430 0690 4777
4900 Ue¥D Ge (26 3e¢40 U lU LGeBD/ GeoW LeoU Z e 806
9¢90 2400 44950 © 3980 le20 3elb6 6660 4420 1e571
9970 3470 26621 4950 1450 3000 11380 3310 34805
Te20 2480 24571 540 1660 34375 0400 0s00 04000
UeUU TWeUU UeUUU OeUU UWelU Ve QUUD VesUU Us UV VeUUU

ARITHe AVE OF RAT]OS = 4ell8
COG AVETOF RATIOS £ Ce248a8T
STANDARD DEVIATION = 14177

(&)
®

W
-

vo PERUENT INTERVAL GellT +/%




STATION SUM BANK (SB) 2 DATE 12=03=70 RECOURDER RAMON SHANNON

K-

LENGTH. =_A

HEIGHT = B

FLATNESS RATIO = €

A B C A B C A B C

7280 . 250 341860 10600 2010 Ga1761 9050 4450 24111
4410 0470 54857 4e¢10 Q470 5857 8450 1610  Ta727
1200 300 44000 £e50 2600 34250 8650 2050 3400
5¢70 1660 34562 3¢90 1610 36545 4430 2040 14791
4G4Q0 1e4Q 24857 360 150 2400 780 1e50 54199
4470 1620 34916 9¢50 1680 56277 3460 150 24400

7460 1490 4000 0e00 0e0Q 06000 0e00 0eQ0 04000

ARITH. AVE OF RATIQS = 34951
LOG AVE OF RATIOQOS = 056711
STANDARD DEVIATION = 1edl3
95 PERCENT INTERVAL =

34951 #/=~ 0e63




STATION ~TANK (TK) 1 DATE 12=04=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C - A B _C A B C
880 3480 _ 26315 4480 350 1le371] 1670 1620  1e416
2e¢00 1e70 14176 1480 0490 24000 6¢80 3620 26125
4960 2040 16916 220 2600 14100 2060 1480 1leb44
4670 170 2¢764 3460 3430 1leQ90 4640 2460 1e692
2650 0690 24777 Ta90 4610 16926 3665 400 06912
2030 1610 24090 4¢70 170 Z2e764 2¢90 le35 26148
Le0t5 1080  Ze4l12 7400 3420 24187 000 0400 04000
0400 Ce00 0000 0eQ00 0400 06000 0e00 Q0400 06000
ARITHe AVE OF RATICS = leB884
LOG AVE OF RATIOS = 0e25297
STANDARD _DEVIATION = Cebl2
95 PERCENT INTERVAL = le884 +/= 0428




1 DATE 12=04=~70 RECORDER RAMON

STATION TANK {(TK) SHANNON
LENGTH = A
HEIGHT = B
FLATNESS RATIOC = C
A B C A B C A B C
65090 4010 14682 4450 1060 24812 84230 270 34074
7450 1410 64818 3400 16450 2000 220 0670 3el142
5430 300 16766 4400 2440 le666 5610 2620 2318
320 0480 46000 0«00 0400 04000 0«00 0e00 04000
ARITH. AVE_QF RATIQS = 23928
LOG AVE OF RATIOS = 0642310
STANDARD DEVIATION = 14067 -
95 PERCENT INTERVAL = D.66

26928 +/=




. = STATION TANK (TK ) 2 DATE 12-04-70 RECORDER GEORGE BARNETT

LENGTH = A

HEIGHT = B
FLAINESS RATIO = C

A B £ A B C A B C

4930 2020 1854 Be85 4010 1e840 12430 3400 44100
4e70 1el0 4e272 2410 105 2000 3¢20 1640 24285
467101270 34708 Be60 2050 3e¢440 8400 4410 16951
4430 263C 14869 590 2480 26107 1460 4450 3e244

5660 290 14931 3430 170 10541 20620 G400 262644

9¢10 4400 24275 G470 5430 1830 8430 3460 24305
10040 3220 30250 1120 1610 106181 6460 130 50076

Te40 210 24523 0«00 0400 04000 0e00 0600 04000

ARITHs AVE QOF RATIOS = 34060

LOG AVE OF RATIOS = Qe43825

STANDARD DEVIATION = 1080

95 PERCENT INTERVAL = 34060 . +/~ Del5




~ STATION

INTERVAL

3¢ 748 +/=~

0e52

TTANK (TK) 2 SATE 12-04-70 RECORDER RAMON SHANNON
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B c A B C A B <
8050 0470 129142 18200 4400 44500 9e40 2400 44700
10420 3450 24914 10450 790 14329 4460 1470 24705
1450 1450 1000 5480 1e50 34866 4460 2400 2300
3490 1e10 34545 4480 1400 44800 9430 1e40 60642
10400 5650 1818 3410 1620 20583 2060 1410 24363
8+00 1480 lLahhh 3,00 2400 14500 8430 1400 84300
Bab6Q 2050 34440 10020 300 34400 3,60 3410 le16]
10450 3450 34000 0,00 0400 04000 0.00 0400 04000
ARITHe AVE OF RATIOS = 34748
LOG AVE OF RATIOS = 049230
STANDARD DEVIATION _ = 1e261
95 PERCENT =




STATION=POWER LINE. (PL) 1 DATE 12-03=70 RECORDER GEORGE BARNETT

LENGIH = A .
HEIGHT = B
FLATNESS RATIO = C
A 8 C A B C A B C
Ra0. 1490 Getr 2] 2450 0430 Be333 0,90 0420 44500
5650 150 30666 4s00 0690  4ebb4h 9.60 3¢30 24509
2480 1le60 22375 5410 200 26550 1690 0e6Q 34166
10e50 3430 34181 5400 1660 3125 2020 1430 1e692
7410 1480 30944 2400 1620 1666 4440 2630 14913
2060 1410 24363 1420 0490 14333 7410 3425 24184
Le£O 2020 22181 4480 0e60 84000 2420 0430 7333
54230 230 24304 3450 1400 34500 5650 le35 . 44074
1680 0420 94000 1650 100 1500 5450 2600 24750
1¢50 0430 54000 3e20 le8Q 26285 1670 1420 lettlé
4690 1e75 2480C 0s00 0400 04000 0600 Q400 04000
ARITHe AVE OF RATIOS = 3e¢545
LOG AVE OF RATIOS = 049004
STANDARD DEVIATION = 14223
95 PERCENT INTERVAL = 3545 +/= Qe&3




STATION POWER LINE (PL) 2 DATE 12-04=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A - B C A B C A B C
3490 1400 34900 14400 1410 124727 13450 4400 34375
4420 1650 24800 5¢50 2600 2750 : 2¢50 0660 44166
16610 0620 804500 7620 2420 34272 2480 1le40 24000
6610 2410 26904 12610 4485 24494 7¢50 1490 34947
2:00 0e4Q 540C0O 2s20 050 44400 3¢20 0670 4571
3450 1690 10842 Ge4ss0 0e90 4a883 4e90 1e00 44900
28450 2460 10861 3450 1600 34500 38400 7660 54000
50650 2610 24619 3480 Q80 4e750 20650 4420 44880
10670 4490 2183 7680 1480 44333 6620 2400 34100
9415 1650 64100 3620 4¢00. 24050 9420 2¢70 34407
4460 110 44181 0e00 D600 04000 0600 0400 04000
ARITHe AVE OF RATIOS = 66693
I ! LOG AVE OF RATIOS = 0662387
(- STANDARD DEVIATION = 1.954

95 PERCENT INTERVAL 60693 +/= 068




STATION DEVIL'S CANe EAST DCE 1A DATE 12=06-70 RECORDER GEORGE BARNETT

N - )

LENGIH = A
HEIGHT = B
FLATNESS_RATIO = C
A B8 C A B C A B C
2205 0e50 64100 2080 2840 le5873 4430 4440 Q971
5¢10 1lel5 Ge&34 2¢30 1400 24300 3410 2410 1le&476
4450 1430 34461 1420 105 lelé2 230 0460 34833
5430 3490 1358 275 le35 24037 3420 3410 14032
4055 0480 54687 17630 3485 644493 10670 2480 34821
2400 1e40 le428 3420 1490 14684 3435 1420 28791
1435 122012125 5,50 0690  6e111 4400 2420 14818
9420 350 24628 3,15 3430 06954 5060 3015 le777
12650 190 64578 6650 120 5e4l6 4460 2¢10 2190
9440 2405 4585 3450 170 24058 2¢15 1400 24150
0200 040Q $a000 0,00 000 04000 0s00 0400 06000
ARITHe AVE OF RATIOCS = 24901 .
_,‘ LOG AVE_OF RATIOS = 0638508
STANDARD DEVIATION = 06965
o5 PERCENT INTERVAL = 20901 +/= 0e34




STATION DEVIL'S CANe EAST DCE 1B DATE 12-06=70 RECORDER GEORGE BARNETT

LENGTH =_A
HEIGHT = B '
FLATNESS RATIO = C
A B C A B C A B C
4400 1490 24105 6070 0470 94571 270 2640 14125
4430 1e20 34583 8420 4415 14975 4460 1e20 34833
2040 1615 24086 6el0 2440 24541 2025 1490 1.184
8e70 4400 24175 300 2045 le224 5¢00 150 324333
210 Qe8C 20625 2610 050 40200 13640 3480 3526
0e50 1e80 " 549327 2650 leb65 26121 BelO 1660 54062
4470 Je8Q 24611 £e20 2420 24818 6690 1650 44600
GettO 2410 24095 8e30 3420 2593 5650 160 36437
7690 2490 26724 5400 2e05 24439 36480 1le35 24814
4410 1450 24733 4400 1eb5 26424 5630 2420 24409
1450 125 14200 0600 0400 04000 0e00 0400 04000
ARITHe AVE OF RATIOS = 3,003
. ' LOG AVE OF RATIOS = Qa42854
e STANDARD DEVIATION = 14048

95 PERCENT INTERVAL 3,003 +/= 0436




STATION DEVIL'S CAN, EAST DCE 1C DATE 12-06=70 RECORDER GEORGE BA#NETT 

LENGTH = A
HEIGHT = B
FLATNESS RATIQ = C
A B C A B C A B C
11600 506012964 42651230 32516 3,00 2470 1e111
5¢90 4400 le475 2020 190 1+157 9470 2415 4¢511
14020 7420 14972 13¢50 3465 34698 2¢75 0480 34437
3400 0480 34750 1690 2620 04863 7¢60 1670 44470
1e60 060 24666 6680 3650 1e942 3470 1480 24055
Se40 2430 44086 6660 le55 44258 6610 1480 34388
5000 0290 5555 5090 3410 Ze225 3420 2600 14600
5690 3450 14512 4440 3480 14157 11480 6480 14735
150 155 Q0967 6650 2010 34095 14e00 210 6666
13400 8e10 14604 660 4000 14650 8¢80 3420 2750
4660 1e00 44600 0400 0400 04000 0e00 0400 06000
ARITHe AVE OF RATIOS = 2¢758 '
: LOG AVE CF RATIOS = 0e37876 :
° STANDARD DEVIATION = 0e934

95 PERCENT INTERVAL 24758 +/= 0e32




STATION DEVIL'S CANs EAST DCE 2C DATE 12=06=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
" FLATNESS RATIO = C
A B C A B8 C A 8 C
9420 4450 24044 3¢00 1040 2el42 3620 1460 24000
2690 1e30 24230 10680 2410 56142 5690 2400 24950
BabO 260 34269 BeB80 2480 30142 Te50 160 44687
6450 1450 44600 6¢10 le70. 34588 1465 0490 14833
2460 lel5 24260 4el0 2460 14576 TelO 215 34302
T7e50 3e40 24205 5690 2480 24107 7¢50 2400 34750
3660 2620 14636 9480 2690 26379 2600 1lel5 14739
16480 0455 34272 Te00. 2630 34043 5680 1680 34222
10480 1480 64000 2630 3410 06741 2480 140 246C00 -
7400 1480 34£88 26450 6440 4140 3410 2440 14291
3¢50 150 24333 Qe00 040C 04000 0400 0400 04000
ARITH. AVE OF RATIOS = 24887
LOG AVE OF RATIOS = Qe42170
= 1,018

e STANDARD CEVIATION

95 PERCENT INTERVAL 24887 +/= 0635




PTATION DEVIL'S CANe EAST DCE 2B  DATE  12=06~70 RECORDER GEORGE BARNETT

‘“'!E'GTH = A
GHT = 8

“FLATNESS RATIO = C

A B C A B C A B C
4e50 3420 18406 13410 1e¢50 84733 3¢90 2600 14950
2460 0690 2e888 600 2021 24714 6680 1490 34578
4el0 1640 26928 2430 1680 1277 10e¢50 2480 24763
5600 le20 4als06 6480 1e00 64800 6¢00 3645 14739
3¢50 190 1e842 7e¢l0 1650 467323 le70 14660 14062
7660 270 24814 S5¢4C le0C 54400 8e80 2490 34034
2¢70 1ell 26454 3020 0460 54333 2660 0470 34714
5600 2600 1eb66 2¢55 Q0670 54071 2¢30 1650 14533
2680 0670 46000 1e20 Ca90 14333 3¢60 1420 3,000
480 1e70 24822 le45 1620 1208 2635 090 24611
1680 2400 04500 0e00 0600 Qe0UO Oe00 0e00 (Qe0Q0Q

ARITHe AVE OF RATICS = 34080
LOG AVE OF RATIOS = 0e42170
STANDARD DEVIATION = leQ47

95 PERCENT INTERVAL 3¢080 +/= Q436




GTATION DEVIL'S CANe EAST DCE 2A  DATE 12-06=70 RECORDER GEORGE BARNETT "

-
o

A

B ‘EFGTH
HEIGHT = B

nn

FLATNESS RATIO = C

A B C A B C A B C
600 2610 24857 11630 3470 34054 = 5490 1400 56900
2050 240 14041 1050 120 14250 515 2410 24452

14620 6020 26290 3¢10 1410 24818 9080 4420 24333
, 3660 1460 24250 1762C 4400 44300 4430 1060 24687
6090 2460 24653 3010 300 16033 6420 1s65 3757
10610 3480 24657 11620 370 34027 5600 1400 54000
3e35 0460 54583 7e00 2480 24500 2675 0465 44230
2020 0670 34142 4300 2420 16818 3690 1420 34250
3470 le5C 2e466 4¢20 ‘1010 3818 5¢70 1430 44384
4970 100 44700 3825 125 24600 6630 1650 44199
375 0eS0 44166 0eQ0 0e¢00 00000 0e00 Qe00 0000
ARITHe AVE OF RATIQS = 34168
LOG AVE OF RATIOS = 0646491
STANDARD DEVIATION = 1123

95 PERCENT INTERVAL 3e¢168 4/~ Oe39




TATION DEVIL'S CANe EAST DCE 3 DATE 12=06=70

- [ - e

A
HEIGHT B

FLATNESS RATIO = C

A B C A B C A B C

26101100 24372 Beb60 300 24866 T7¢70 1e50 54133
680 1460 44250 5640 100 54400 3¢00 1435 26222
3010 le50 24066 6¢90 1470 4e058 6080 3400 24266
460 1ea08 4259 20600 700 2857 8e00 5410 le568
Be80 1e¢70 54l7¢ BeS50 2¢70 34148 4479 1e05 4e476
Te60 2450 34040 4620 1le40 34000 4660 250 1840
3¢40 0690 36777 4460 1650 34066 3¢50 1650 24333
5610 350 1le457 5¢70 2670 2111 3660 1e50 2400
650 2410 3,095 4850 2e00 26250 3¢70 1el0 324363
3620 0680 44000 letQ 1070 Q823 2660 0690 24888
6670 2660 24576 0e00 0eQ0 04000 0e00 G400 Q000

ARITHe AVE OF RATIOQS = 36037

LOG AVE COF RATIOS =~ = Ceé5024
_STANDARD DEVIATION = 1e¢082

95 PERCENT INTERVAL = 36037 +/= Q38




LTATION DEVIL'S CANe EAST DCE 4 DATE_ 12=06=70 _RECORDER GEORGE BARNETT

Y ™

2.

GTH = A

iGHT = B
FLATNESS RATIO = C
A B C A 8 C A B C
3420 130 20461 7420 3430 24181 6620 1490 34263
770 240 34208 7410 3410 24290 13670 3490 34512
3¢50 300 1lelb6 4400 3630 1e212 4040 4450 04977
2030 180 1533 £10 200 24050 4¢Q0 0995 44210
10630 400 2575 5000 1810 4e545 5600 Gel0 506000
2000 De90 24222 2450 1e29 24916 12620 7480 le564
4075 2010 26261 5600 1660 36125 2420 lel0 2000
5630 1600 5300 6360 1680 36666 3630 110 349000
Py 5650 1e60 30437 14420 5660 24535 4650 2400 24250
9400 200 445QC 44C0 1elQ 2636 300 1e30 24307
4040 1040 34142 000 0400 06000 Oe00 D400 Q4000
ARITHe AVE OF RATIOQOS = "Le324
LOG AVE OF RATIOS. = Ced5634
STANDARR DREVIATION = 13169

95 PERCENT INTERVAL 4e324 +/= Qe &b




FATION DEVIL'S CANe EAST DCE 5 DATE 12-06=70 RECORDER GEORGE BARNETT

LIl TH = A
H HT = B
FLATNESS RATIO = C
A B C ) A B C ' A B C
BetD 2660 34230 230 2430 14000 Te40 3410 24387
3¢80 180 2s111 10800 1610 94090 : 510 1470 34000
10680 3480 24842 6330 1le90 326315 3420 1600 34200
1660 0480 24000 5410 ‘1660 34187 12400 2400 64000
11e90 220 5409 10+80 2460 44153 8480 2600 4400
2059 De80 30125 4020 3660 1lel66 5600 1630 34846
5620 2¢80 14857 1s70 0620 £4500 3620 070 44571
4020 2400 24100 2080 2620 le272 8400 250 34200
P 1e90 150 14266 BelD 1le40 E4785 2095 1650 14966
270 0660 &e500 2800 210 le428 1400 QeS90 1el1ll
1610 0e90 16222 0e00 0600  04C00 QeQ0U 0a00 04000
ARITH« AVE OF RATIOS = 34298
LOG AVE CF RATIOS = Qes4327
STANDARD DEVIATION = lell3

95 PERCENT INTERVAL 34298 +/= 0639




s

ASARCO DACITE DATA

Individual (s) Readings - Ratios
Corrected Data

George S, Barnett April 20, 1971




e N

"STATION SHAFT _SH1  DATE 11=12=70 RECORDER GEORGE BARNETT

LENGTH
HEIGHT -

A
B

FLATNESS RATIO = C

A B C A B C A B C.
14425 2420 6477 2e20 0e¢50 44400 6420 1400 64200
550 1e70 34235 1610 0620 54500 32640 0450 6800
5490 0e50 114800 5¢80 1410 54272 3470 050 74400
10600 0s80 124500 10680 1480 64000 6020 2420 14927
6¢00 Qe85 74058 15680 2040 64583 30690 0460 64500
5070 1¢50 34800 6e40 1070 36764 3400 1le60 14875
54600 1el10 44545 3430 1450 24200 Ba40 1450 54600
7620 2400 34600 11635 370 324067 7e¢30 2600 34650
11670 2480 34078 15e¢40 2660 54923 Be30 1les0 54928
12410 1490 64368 5680 230 26521 4e00 050 84000
0e00 0400 (e0Q0Q 0¢00 0«00 04000 Qea00 0e00Q0 (0e00Q
ARITHe AVE OF RATIOS = 54386
LOG AVE OF RATIOS = 0e685324
STANDARD DEVIATION = leBl3
= Qeb4

95 PERCENT INTERVAL

54386 +/=




_ASARCO DACITE DATA SH=1 SAMPLES TAKEN 11/12/70 BY RAMON SHANNON

e LENGTH = A

HEIGHT =8B

FLATNESS RATIO = C

A B C A B C A B C
16450 0650 34000 3820 Ce70 44571 1e90 0440 46750
2660 0e70 34714 4050 0e80 54625 6400 1400 64000
2460 0640 64500 2440 0640 64000 . 1450 0450 36000
4450 1670 246467 220 0440 54500 2480 1400 24800
1e40 Q&0 34500 1480 0ed0 - 4e500 0400 0400 04000
0600 0wlQO 06000 0e00 Q600 0eQ00 0400 Ce00 04000

ARITHe AVE OF RATIOS = 44436
LOG _AME OF RATIQS = Qe£2769
STANDARD DEVIATION = 14598

95 PERCENT INTERVAL Lol436 /™ 0483




__STATION _SHAFT

SH2

DATE  11=12=70 RECOR"ER GEORGE BARNETT

—_._ QENGTH

= A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
3¢50 0480 44375 3630 1e20 24750 9400 1450 64000
9450 260 34653 4420 1410 34818 5630 leb6C 34312
3¢40 120 24833 10450 2410 34387 5400 0470  7el42
4400 1000 44000 9300 1610 8e181 2670 14310 2454
4470 1620 34915 1¢e70 Ca7Q0 24428 7¢20 140 5eld2
2¢80 110 24545 2450 0085 6117 6600 2420 24727
6620 1el10 54636 L4460 1690 26421 2¢70 0635 Te7l4
2450 080 44375 Lo LeZ2Q 3BebES 2¢50 Qe&5 54555
3420 100 34200 34460 0a70 44857 2¢50 04395 Teltr2
6010 150 440656 5620 0e70 _Be857 3420 1010 24909
000 0400 04,000 0e00 0400 04000 0600 0600 04000
ARITHe AVE OF RATIOCS = 4 4439
LOG AVE OF RATIOS = Deb61491
STANDARD DEVIATION = 16550
95 PERCENT INTERVAL = 0455

L4439 +/-




¢

. STATION SHAFT SH2 DATE 11=12=70 RECORDER [AMON SHANNON

“_.el_'ENGTH = A

HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
5950 0+40 60250 4+00 0s50 84000 3430 0e80 4125
5¢00 0080 64250 3440 16410 34090 5060 200 2800
3420 0490 34555 400 1e70 24352 2490 0e60 44833
2450 0e70 34571 3410 0450 64200 4480 1450 34200
0e34 0e40 04850 4450 0e70 6e428 4e10 B8+00 0Oe512
/ 0400 0400 0,000 0600 0e00 04000 0400 0400 04000
) .
ARITHe AVE OF RATIOS = 4el36
LOG AVE CF RATIOS = 0452012
STANDARD DEVIATION = 14392
95 PERCENT INTERVAL = 4134 +/= 0470




.TION SHAFT - SH3 DATE  11=12=70 RECJRDER GEORGE BARNETT

B e.ENGTH

HEIGHT

n un
P-4

FLATNESS RATIO = C
A B C A B C A B C

Ge70 1e3Q0 74461 10670 140 Te642 6480 . 150 44533
4400 Qe60 64666 9650 1le50 60333 920 Q0495 G684
3400 0e60 54000 5650 1420 44583 49020 De25 164800
5640 1470 3261756 . 5410 leld 4He&34 Be50 Q95 B4947
3420 1e1l0 24909 T7el0 1620 54916 2400 0e80. 34750
300 1600 34000 5e50 050 114000 4010 1eQ0 44100
12615 310 34919 4020 Q0650 84500 15600 2¢70 56555
2e¢80 4450 (o622 4¢90 1e¢00 44900 3e40 1elQ0 300990
2e50 De&40 6250 4eTQ 1e65 24848 Te60 1e80 446222
S5e50 Qo660 9el166 2040 Ce90Q 20665 0e00 0eQQ . 04000
0e00 0e00 04000 0s00 Q000 06000 0e¢00 0400 04000

ARITHe AVE OF RATIOS = 54785

LOG AVE OF RATIOS = 0669524

STANDARD DEVIATION = 14896

95 PERCENT INTERVAL 54785 +/= 0e69




STATION _SHAFT _SH 3 DATE 11-12=70 RECORDER RAMON SHANNON

- QENGTH = A

HEIGHT = B

FLATNESS RATIO = C !

A B C A B C A B C
3470 070 54285 2430 0660 34833 4470 0440 114750
1680 070 24571 3430 080  4el25 1¢70 Qo660 24833
3400 0460 50000 2830 0e40 54750 2¢70 0e70 34857
2930 0040 £4250 2400 0e7Q 4285 6420 0eB80 54250
3640 Ce70 44857 2¢90 0460 44833 3430 0470 4e714
2470 Q60 44500 1040 0620 74000 2070 Qe60 445C0
120 030 44000 200 040 54000 3¢70 18320 26846
2610 0630 74000 1650 0660 24500 4400 Qa0 60665
2660 0eb60 44333 0600 Ce00 06000 0600 0e00 04000

ARITHe AVE OF RATIOS = 56021
LOG AVE OF RATIOS = 067290
STANDARD DEVIATION = 14738

65 PERCENT INTERVAL 56021 #/= 0e68




tx

| ATION SUTTON'S SUMMIT $S 1 DOATE 11=24=70 RECIRDER GEORGE BARNETT |

B ‘atENGTH = A

_ HEIGHT B

FLATNESS RATIO = C

a8 < A B < A B <

660 1620 54500 13660 1075 Te771 2650 0480 34125
7450 2620 344069 6400 1e8B0 34333 220 Q660 34666
2¢10 Ce70 34000 2¢10 0630 74000 1640 0e40 34500
3640 Qb0 568666 4000 Qe70 5aTl4 35000 6660 50303
21010 4430 44906 16670 23470 4e513 7680 2410 34714
3450 080 44375 6610 100 64100 2¢90 2490 14000
3620 3640 04941 Ge00 5420 14730 340 3425 16046
3640 140 24428 2420 0670 3el42 3660 1e40Q0 26271
3¢40 1630 20615 2640 130 1le846 1670 Cet&0 40250
5600 280 1e785 2670 0630 94040 5090 1690 34105
2010 1¢70 14235 0e00 Q00 04000 Ce00 0eQ0 04000
ARITHs AVE OF RATIQS = 34783
LOG AVE OF RATIOS = 0e51014
STANDARD DEVIATION = le287
= 34783 +/~ Oe45

95 PERCENT INTERVAL




STATION-SUTTON'S SUMMIT 1SS) 2 DATE 11=24=70 RECORDER RAMON_ SHANNON

B eENGTH

HEIGHT

u ,"
9]

" FLATNESS RATIO = C
A 8 c A B C A B C

B8e¢50 3440 24500 4e¢00 1elQ 34636 4080 le40 34428
6600 110 5Sebd4 2020 050 2444 2460 0080 34250
3¢50 1e30 24692 5400 180 26777 370 1600 34700
6e00 190 34157 11450 4e¢0Q 20875 6660 220 30000
4e90 110 4e454 1e80 0e¢50 34600 3040 Qeb60 54666
Te00 1050 44665 6600 100 62000 2610 0660 34500
8e00 2400 44000 4470 CeBQ 54875 3650 0640 84750
13650 240 54625 S6¢50 2¢00 4750 5600 1400 54000
2¢50 050 54000 Ta40 1620 60166 5¢50 120 44583
6030 2400 34150 0e00 0400 Q8000 0eQC 000 . 04000

ARITHe AVE OF RATIOS = 46275

LOG AVE OF RATIOS = 0660873

STANDARD DEVIATION = le514

95 PERCENT " INTERVAL = Cbhe2T75 +/= 0e¢56




Tel&9 +/=

STATION SUTTON!'S SUMMIT 85 3 DATE 11=24=70 RECORDER GEORGE BARNETT:
BE - HECER)
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
5¢80. 1e60 34625 3450 1670 24058 14450 2440 64041
10670 120 Ba916 Be40 Ce25 334600 5010 140 34642
7480 2420 34545 3680 1400 34800 12600 340 34529
4450 1480 26500 £e30 140 44500 3080 0425 154200
. 2¢80 0420 144000 4400 0680 54000 3¢50 De55 64363
. 2450 0430 §e333 4470 055 B8e545 940 le75 54371
7¢80 1le40 54571 2e15 0650 44330 5400 1410 44545
Te20 1400 76200 3¢50 Ce23 154217 5¢00 0455 94090
6680 1010 6el81 2025 0650 44500 4420 Qe55 Teb36
240 0e50 44800 1680 Qo455 4eQCO 8600 2430 34478
0eC0 Ce00 04000 0e00 Qe00 0Qe0QCO 0e¢00 0400 04000
" ARITH. AVE OF RATIQS = 74169
LOG AVE OF RATIOS = 0676735
STANDARD DEVIATION = 24239
95 PERCENT  INTERVAL = 0¢80




| STATION=SUTTON'S SUMMIT (S88) 3 DATE. 11=-24 70 RECORDER RAMON SHANNOI :

Qcrctr - 4
| HEIGHT .= 8
' FLATNESS RATIO = C
A B C A B C A B C
14400 3400 4e666 8450 2400 44250 3480 1e40 26714
9400 2450 34600 4490 1400 44900 5620 0670 Te428
120 0450 24400 Be0C 2450 34200 3040 1420 24833
7280 1480 44333 8400 1e5Q 54333 3470 0680 44625
12400 1460 74500 4e70 0e60 74833 6e¢C0 0470 84571
6450 0460 10e833 5410 3400 14700 8400 1400 84000
5¢40 200 24700 5050 2400 20750 3400 Q¢80 34750
7¢70 150 54133 0400 0600 CelCO 0s00 Q600 Ca000
ARITHe AVE OF RATIOS = 44957
LOG AVE CF RATIOS = 0464729
STANDARD DEVIATION = 14696

95 PERCENT INTERVAL 40957 +/= Q.70




“_§IAILQN~_JL~RANCH JI 1 DATE 1l=24=70 ~RECORDER GEORGE - BARNETT
- @EnGTH = A
| HEIGHT = B
FLATNESS RATIO = C -
A B C A B C A B C
9400 1620 74500 5000 2680 16785 3400 1605 24857
4030 1400 - 44300 2¢00 0670 24857 13600 4620 34095
6e¢10 300 24033 2¢50 130 le923 9610 3660 24527
o 1185 5620 2235 5460 450 le b4 3630 3400 14100
3470 .2¢90 1e¢275 6e55 180 34638 9410 1410 Bel72
1130 3480 24973 3450 080 44375 7670 2440 34208
3490 1600 34900 CeC0 CeQ0 04000 0600 0600 Q6000
ARITH. AVE OF RATIOS = 3e2l16
LOG AVE OF RATIOS = Qet44 419
STANDARD DEVIATION = l1ells _
95 PERCENT INTERVAL = 3e216 +/= 0e50




STATION=JJ RANCH (JI) 1 DATE  12=24=70 RECORDER=RAMON SHANNON

“ e T LENGTH
HE IGHT

FLATNESS RATIO = C

A B C A 8 C A B c.
530 1410 44818 22400 6400 34666 1470 0430 5e666
7e00 1450 44666 6e50 3450 14857 4050 1620 34750
230 0e¢70C 34285 5e40 0630 64000 4460 0070 64571
7¢50 0460 124500 2470 D680 44625 6600 150 44000
7600 0610 7Ce0CO 1¢80 1430 16384 4e80 1420 44000
Be¢80 130 64769 2e¢50 1470 le470 1670 Ce80 26125
4650 1400 4500 630 1480 34500 2¢80 0e50 54600
44610 0690 44555 4450 0040 12250 4490 1410 4e454
4450 0690 54000 Qe00 JUe00 CaCOO0 0600 0eQ0 04000

ARITHs AVE OF RATIOS = Te480
LOG AVE OF RATIOS = 0s67770
STANDARD DEVIATION = 20165

95 PERCENT INTERVAL Te480 +/= Ce84




STATION J1 RANCH JI 2 DATE 11=24=70 RECQRDER GEORGE BARNETT

[}
>

B 6 LENGTH
HEIGHT =

)
o8]

FLATNESS RATIO = C

A B < A B . C A B C
11460 7400 14657 8400 1400 8000 4+20 0470 64000
16620 7450 24160 2:70 0450 56400 15010 6450 24323
10400 4400 24500 17400 3420 56312 1440 4010 36512
17480 3420 54562 0sC0 0400 04000 0e00 0400 04000

ARITHs AVE OF RATIOS = 40242
LOG AVE OF RAT!OS = 0e57475
STANDARD DEVIATION = 1e512

95 PERCENT INTERVAL 4e242 +/= 0e93




STATION=JJ RANCH (JI) 2 DATE iil-24-70 RECORDER=RAMON SHANNCH

o ° LENGTH = A

HEIGHT B

FLATNESS RATIO = C

A B C A B C A B &

7e30 2430 34173 BeOO 3400 24666 Te40 0070 104571
14400 5400 2800 17610 3450 44885 12450 8480 16534
10660 4410 24585 . 7420 2¢00 34600 Qe300 3040 24735
17450 46460 34804 Be¢90 1e2Q 648246 7410 0480 84875
10070 1e50 74133 12620 2070 44518 8420 Qe85 94647
20680 320 58500 18420 4450 44044 13620 5410 24588
15e30 2400 7650 Te90 2640 34291 4870 2410 24238
4e¢40 Qe8Q 54500 2420 0680 24750 1170 3490 34000
9450 3450 24714 2¢10 1405 24000 6e90 1410 64272
6030 2460 20423 7020 1680 44000 Oe00 0400 Q4000
0¢00 0400 (4000 0e00 0400 04000 QeCO 0s00 04000

ARITH.. AVE OF RATIOS = 4494

LOG AVE OF RATIOS = 0459638

STIANDARD DREVIATION = 1535

95 PERCENT INTERVAL 4e494 +/= 0455




STATION OAK FLAT (OF) 1 DATE 11=25=70 - RECORDER GEORGE BARNETT

B 6 LENGTH

HEIGHT

0o
o

FLATNESS RATIO = (C
A B C A B C A 8 C

3440 0660 56666 2¢50 lal5 26173 9420 3430 24787
2050 1400 22500 2090 1el0 26636 2020 2310 14047
1050 6410 10721 11450 7620 1leb597 1380 4080 2875
1710 SeBO leT44 2010 2460 - 34638 11490 3490 34051
14640 360 44000 10430 580 1775 7¢20 3620 24250
12690 6040 22015 8650 5400 147C0 6600 4040 14363
9e¢00 5610 1le764 26420 Se60 24729 Lel5 3480 16092
4460 4000 14150 4000 4610 06975 Lelt) 2060 14692
36420 4420 Da761 13430 7420 1le847 Te20 3480 14894
3050 2090 1208 240 1le80 1323 Qe00 000 04000
0¢00 0400 04000 0e00 0400 04000 0e00 0eQO0 04000

ARITH. AVE OF RATICS = 24103

LOG AVE OF RATIOS = Qe27811

STANDARD DEVIATION = Qeb97

95 PERCENT INTERVAL 2¢103 +/= 0e25




STATION OAK FLAT (OF) 2  DATE 11=2¢ 70 RECORDER GEORGE BARNET:

n
>

— © o

HEIGHT =

¥
@

FLATNESS RATIO = C

A B C A B C A B c
6¢80 2420 34090 1490 075 2533 3¢50 1410 34181
3¢50 1600 34500 1950 Ce80- 16875 2460 le4d 14793
6620 2450 2480 2090 2430 16695 6e70 2850 24680
3600 2e90. 14034 5060 2690 16931 le70 230 067329
4430 1e50 26866 ’ 2030 lel0 24090 8e¢35 2480 24982
4630 4400 14075 4400 Le25 34200 3¢70 0490 44111
8400 4e50 1e777 9620 4620 24190 4430 2430 1la869 -
2050 lel0 24272 3650 1670 24058 TelO 2410 34380
6450 3430 14969 Geb5Q 280 34392 4470 170 26764
4450 3460 14250 5e80 260 20230 Qa0 0600 06000
0e00 000 04000 0e00 GaCO0 04000 0e00 Ca00 04000

ARITHe AVE OF RATIOS = 24345

LOG AVE OF RATIOS = 034014

STANDARD DEVIATION = Qe822

95 PERCENT - INTERVAL = 20345 +/= 0e29




STATION OAK FLAT (OF) 3  DATE 11-25-70 RECORLER GEORGE BARNETT

° LENGTH = A
: HEIGHT = B
FLATNESS RATIO = C
A B C A B8 C A B C
Te¢50 1490 34947 BelO 1425 64480 7650 3020 24343
5059 1675 34171 3e70 2400 14850 3640 1435 24518
3¢50 1420 24916 8430 300 24766 4020 2430 16826
£+ 00 2080 22142 2060 JlebQ 24571 Ge55 1e8Q 24527
9¢30 3470 24513 3410 1630 24384 4400 Lle85 20162
3¢50 120 24916 2620 1le20 24666 1420 155 Q4838
4630 2420 16954 2440 lelb 2:086 2410 1el0 24818
8410 3480 2131 2070 1e40 14928 2400 2410 0952
4010 2420 10863 3630 le60 24062 11620 4470 24382
Qe00 000 (Qs00C0 Qe00 Qo000 06020 Ce00 0400 0Qe0CO
ARITHs AVE OF RATIQS = 2e471
LOG AVE OF RATIOS = De36302
STANDARD DEVIATION = Q0¢B76
= 2847) +/= 0e33

95 PERCENT INTERVAL




STATION THROW NOs (235) 1 DATE 11-25=70 RECORDER GEORGE BARML (T

< € LENGTH = g

HEIGHT =

FLATNESS RATIO = (¢

A B C A B C A B C
12420 7¢60 14605 11620 4460 20434 6600 2460 24307
12690 7440 1e4743 5820 1650 34466 3¢10 0070 44428
14440 5450 24618 BeldO 4470 1e787 6610 1450 440656
1690 0480 24375 £a80 2090 24344 10660 3480 24789
2¢90 2410 14380 Be70 3450 24485 " Beb60 2470 34185
2050 220 14136 4030 1490 24263 4e50 Ce90 54000
6e¢80 2450 24720 3e¢30 0090 34666 Te70 2460 26961
10670 6410 16754 Be90 5470 16561 9490 4400 24475
470 2400 2350 3¢50 2410 166656 7660 3400 24533
0s00 Qe00 0a0QO Ce00. 0eCO 0a00O O0e00 0«00 04000

ARITHs AVE OF RATIOS = 24559

LOG AVE OF RATICS = 0438146

STANDARD DEVIATION = 0e915

95 _PERCENT INTERVAL 28559 +/= Qs34




(235)_ 2 DATE 11=25=7J RECORDER _GEORGE BARNETT

STATION THROW NOe

B -) v

HEIGHT

non
98]

FLATNESS RATIO = C
A 8 C A 8 C A B C
4620 1600 4,200 5600 2¢15 2325 280 1605 24666
18601130 14646 1230 5420 24365 12640 5650 26254
12650 560 24232 9820 G4e50 Ze0Q44 12420 7430 le671
20601200 1716 7310 2490 14820 B850 490  la734
9410 4el10 2219 16870 6480 24455 13¢50 2400 54750
7620 240 34000 5660 3610 14806 10670 4480 24229
2030 1630 14769 10640 4400 26500 B8s00 4430 14860
10670 7440 le&45s 5¢10 1e40Q 30642 Be30 220 34772
10660 3650 34028 58640 3450  1e5472 Te0Q 4480 1e458
BabQ 23070 24324 000 000 Q0000 Os00 0600  0Qe00QQ
ARITHs AVE OF RATIOS = 26449
LOG AVE CF RATIQS = 0835906
STANDARD DEVIATION = 0868

98 PERCENT INTERVAL L a4u4Q +/= Qe32




GEORGE BARNETT

STATION CREEK (CRK) 0O

DATE 12=C" 70 RECORDER

Q@ EnctH=a
' HETGHT = B :
FLATNESS RATIO = C
A B C A B C A B C

9¢80 34320 24969 5080 1630 “Ge46l 5600 Z2e45 24040
5660 070 84000 4450 2615 24139 Be20 150 59466
Laeb0D 2460 14769 40590 1660 34062 B8¢00 3480 24105
Be50 3420 24656 5¢90 1600 54900 e300 1e10 54727
6650 le45 40482 6645 2620 24931 5610 140 34642
T7e70 3040 24264 1e90 2410 04904 4450 0460 74500
4450 1610 44090 Tat5 1e¢70 44382 21430 5450 34872
11470 6630 14857 670 2490 34344 5620 1490 247326
500 1020 44165 4430 150 24866 4430 1480 24388
570 150 34800 2090 1405 26701 2¢00 0675 24666
T7e¢70 3640 24264 4e80 1400 44800 6e80 2080 24428
6650 1e70 34823 3¢50 1e40 24500 6¢30 2410 34000
7680 3490 24000 0e00 0600 0,000 0eCO Va0 04000

ARITHe AVE OF RATIQS = 36453

LOG AVE OF RATIOS = Qe49822

STANDARD DEVIATION = le215°

95 PERCENT  INTERVAL = 3¢453 +/= Ce39




STATION CREEK__(CRK) 1 DATE 12=03=70 RECORDER GEORGE BARNETT

— 6 LENGTH

HEIGHT

nn
0

FLATNESS RATIO = C

A B C A B C A B C
8600 1e¢90 44210 2660 0e70 36714 4430 140 34071
7490 1480 446388 4a20 4160 06913 4420 2470 14555
6400 2490 24068 5400 1e25 4000 3400 3400 10000
3420 2440 14333 10600 3450 2777 6600 1630 44615
1480 1430 1le384 2¢10 1el5 1e826 4LeT70 4430 16093
2430 125 14840 5450 5020 1057 28490 7630 34958
2010 1460 "le312 3650 QCe&s5 Te777 2¢90 2430 14260
2620 0690 2abh4 5640 1060 34375 10620 4610 26487
Be20 160 54125 0«00 0400 06000 0e¢00 0400 04000

ARITHs AVE OF RATIQS = 2743

LOG AVE OF RATIOS = 0e36346

_STANDARD DEVIATION = 0912

= 26743 +/= 0e35

95 PERCENT INTERVAL




e
S

STATION CREEK (CRK ) 1 DATE 12-04=70 RECORDER RAMON SHANNON

LENGTH = A
HEIGHMT = B ,
FLATNESS RATIO = C
A B C A B C A B C
Be90 110 8090 9400 3490 2307 2650 1e80 10388
4470 3450 1342 4670 130 36615 5600 1400 54000
7,00 2¢00 3500 3:60 120 34000 36460 1830 24769
10600 le40 Telh?2 3:60 130 24769 3,50 080 4375
3060 0480 44500 8.50v2050 34400 3.00‘1020 2‘500
5¢30 1610 44818 3430 1450 24200 11450 2420 54227
13600 1430 10000 6650 0090 70222 700 1400 74000
6e¢30 06490 74000 10660 080 134250 6010 Ce70 BaTl4
10640 1400 104400 6e6C 0470 9eb28 8e70 2030 36782
10600 200 54000 0400 Qo000 0e000 0e00 Q0eQ0 04000
ARITHe AVE OF RATIQS = 54348
LOG AVE QF RATIOS = 0e65733
STANDARD DEVIATION = = 1,769
95 PERCENT INTERVAL = 54348 /= Qe65




“4

STATION CREEX (CRK) _2A  DATE 12-03=T7: RECORDER GEORGE BARNETT(N7ZWw}Y

B O LENGTH

HEIGHT

FLATNESS RATIO = C

A B C A B C A B C

1220 2405 54951 5690 180 34277 Bel0 1¢20 64750
3440 1490 14789 8420 1470 44823 - 20400 4060 4a347
2¢40 0480 34000 2620 Q460 30660 5400 1e35 34703
14420 3305 44655 2460 1820 21866 2360 0650 60000
3665 1410 34318 6e60 0a8B0 84250 3460 1400 34600
2050 065 34846 3455 1040 26535 5020 1420 44333
3420 0B85 36764 5¢30 1430 44076 3¢45 0450 64900
5490 1210 54363 7eb0 1e30 54682 5¢70 1a4b 34931
T7e40 1435 54481 3430 0690 3666 3090 1600 34500
£ 020 205 20024 5¢60 1840 44000 4420 0280 56250
0¢00 000 04000 0e00 0«00 04000 000 0+00 04000

ARITHes AVE OF RATIOS = 44368

LOG AVE OF RATIOS = 0e61688

_STANDARD DEVIATION = leb40Q

95 PERCENT INTERVAL 4368 +/= 0e55




_STATION_ CREEK (CRK) 2A DATE 12=03=70  RECORDER RAMON SHANNON (N75W)

[ e LENGTH = A
_ HEIGHT = B

FLATNESS RATIO = C

A B C A B - C A B C
5¢80 140 4elb?2 4640 100 44400 5¢50 1420 54416
6600 1420 54000 15470 3600 54233 36480 1400 34800

14420 4400 34550 7400 2660 24692 10610 3430 34060
4480 1eC0 44800 3310 0490 3eb44 6480 1420  Ha666
B8e40 120 T¢000 5690 2420 24681 4440 1430 34384
9400 3490 24307 Bab0 1e50 54666 530 la4Q 34785
8e¢30 1440 56928 7470 1660 44812 6610 1410 5545
5e40 1220 4500 6630 1650 44199 5¢00 1600 54000
8400 1400 84000 5690 0690 6555 3430 1650 24200
7¢00 1lelD 64363 9290 2s00 44950 4400 0e40 106000
Ce00 000 04000 0eQ0 0600 06000 Qe00 0s00 04CQQ

ARITHe AVE OF RATIOS = 44802
"LOG AVE OF RATIOS = Qe65541
STANDARD DEVIATION = 16669

95 PERCENT  INTERVAL 46802 +/= 0e59




g

GEORGE BARNETT

STATION CREEK (CRK) 2B DATE 12=03=7. -RECORDER

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B < A B C
14¢20 3470 34837 TeO0 2460 24692 6e75 2440 26812
7670 1660 44812 11680 2450 - 44720 4e25 Q0480 H4312
5¢50 1880 34055 5¢25 180 24916 4440 1600 4e400
19610 3450 54457 3400 1400  3.00 5600 1315 46347
5060 2630 26434 3200 1elQ 2e¢727 4410 2430 1e782
Be&Q le80 4Lob6S 6¢70 3350 1914 2050 100 26500
2¢40 110 24181 7¢00 1e05 66666 8440 1470 46941
4495 1410 44500 5¢50 4410 14341 3460 D495 34789
4¢10 2410 14952 2420 0e40 5500 Be50 5680 1le465
LeB50 1e65 26727 10e70 2320 4Leb5H2 6680 2450 26720
0400 0sCO Q4000 0¢00 0400 Q6000 0¢00 0400 04000
ARITHs AVE OF RATIQS = 36527
LOG AVE OF RATIOS = 0«51212
STANDARD DEVIATION = 16250
= 3527 +/= Qebé

95 PERCENT INTERVAL




STATION CREEK (CRK) 2B DATE 12-03-70_ RECORDER RAMON SHANNON ~ (N1OE)

_.._ei

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B < A B C
/ 4¢50 1400 44500 1890 040 46750 1e¢80 0640 44500
3430 080 Lel25 3¢50 100 34500 7¢00 1450 40666
2e¢50 120 24916 Be70 le&4Q 64214 6610 3650 le742
Q960 260 34652 530 1620 4ekl6 17450 2270 64481
10660 2480 34785 6030 130 4eB4E 13400 2400 44333
9420 1230 44862 4400 0690 4et14d | 3620 1400 324200
2¢70 0e70 324857 4420 0480 54250 3¢50 070 54000
6670 1e50 4abb6 5060 2610 2666 4490 0270 74000
4420 0680 54250 Te0 1el0 560727 7460 1400 74600
21020 2450 88529 4460 1el0Q 4181 710 1220 54916
Qe00 0400 04000 0400 0«00 04000 0e00 CeQO 06000
ARITHe AVE OF RATIOS = 44779
LOG AVE OF RATIOS = 0v65842
STANDARD DEVIATION = 14669

95 PERCENT INTERVAL beT79 +/= 0459




STATION RUFF SLOPE (RS) 1 DATE 12-"3=70 REOCRDER ~RAMON SHANNC |

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B - C A B C
12400 . 4450 24888 23450 6000 34516 17650 4600 46375
Be70 2400 44350 3460 1400 34600 2000 0470 26857
4450 Q0e8BC 54525 8s50 2400 44250 12400 3450 34428
4930 110 34909 5820 1360 24250 5630 1670 . 36117
3¢60 0480 44500 2¢30 0490 24555 11e¢50 4400 24875
0600 0eCO 04000 0600 0400 064000 O0eQ0 0200 04000
ARITHs AVE OF RATICS = 32669
LOG AVE OF RATIQOS = Deb5840
STANDARD DEVIATION = l1e367

95 PERCENT INTERVAL 38699 +/= 0069




v

STATION RUFF SLOPE {RS) 1 DATE 12=03~70 RECORDER GEORGE BARNETT

~ 6 LENGTH = A

HEIGHT B

FLATNESS RATIO = C

A B C A B C A B C
T7e50 le8B0 4e166 4830 1490 20263 8¢00 3490 24051
280 1400 24800 Be50 2450 34400 50690 1e70 34470
7650 2080 24678 11620 3480 24947 6420 4430 leb4l
970 250 34880 5e50 3610 1774 3¢50 0260 54833
6e40 3410 24064 5640 2690 le862 5620 2680 14857

26470 5620 54134 10630 1670 64058 Beb60 2030 3739
860 2620 3909 12600 300 4&eGOO0 11e¢40 Q90 12666
7«00 1090 34684 7¢70 2640 24208 12420 2460 44692
7¢50 1650 54000 . 340 0460 56666 4480 1490 2e¢526
Qs00 0600 0e00CC 0s00 0«00 0oC00 0e00 0600 . 04000

ARITHe AVE OF RATIOS = 32806
LOG AVE OF RATICS = Qe52890
STANDARD DEVIATION = le325
= 34806 +/- 0e50

95 PERCENT INTERVAL




STATION _RUFF _SLOPE (RS) 2 DATE' 12-03-70 RECORDER GEORGE BARNETT

!

LENGTH = A
e_ HEIGHT = B
- FLATNESS RATIO = C
A B . C A 8 C A B C
7010 1e80 34944 7480 5465 le¢380 2e45 1400 24450
9¢20 2440 34833 3¢90 1450 2¢599 3400 0e55 5454
2¢50 0660 44166 4620 050 84400 Te80 250 34119
11680 2620 54343 3670 4465 04795 5¢20 1e70 34058
3490 1lelb 34391 4485 le70 24852 2480 1480 1¢555
4e¢30 2410 26047 LeBO le55 34096 4400 1410 2e636
2490 1400 24900 6050 270 24407 2080 0625 114200
4480 1620 £4000 4460 1040 26285 3410 0490 2eb44
5685 1le45 44034 9+¢00C 3420 24812 Oe00 000 (04000
Qe00 000 04000 04CO CoalQ 04000 OeCC CeQ0 04000
ARITHe AVE OF RATIOS = 34662
LOG AVE OF RATIOS = 0e50610
STANDARD DEVIATION = 1,268

95 PERCENT INTERVAL 34662 +/= Deu8




\

STATION _RUFF_SLOPE (RS) 2 DATE 12=03=70 RECORDER R’MA;ON SHANNON

_.  e

LENGTH = A
HETGHT = 8B AP o
FLATNESS RATIO = (-

A B C A B C A B C
4400 0420 4aelslly 3450 0470 5|OJO> - 4410 1420 3e416
3410 0eB0 34875 4060 1420 34833 4e50 2410 2wlt2
5600 100 54000 4420 1450 24800 4e30 0480 54375
6450 1620 54186 3580 Q¢80 44750 2420 0460 34666
4600 0480 54000 2480 Ce70 54428 5¢30 190 24789
5060 170 24294 5610 1690 24684 2620 064590 24444
6¢50 2400 26250 66320 1e50 4199 2420 1410 24000
7420 130 54538 4420 2400 24100 10430 1450 6e866
6¢00 150 440CO 4e70 2020 26136 2¢10 0e70 34000
5000 1450 34333 11650 3400 34833 8400 2400  44G00
0«00 0¢00 04000 0s00 0¢00 0e000 0e00 0400 04000

ARITHs AVE OF RATIOS = 3853

LOG AVE OF RATIOS = 0656347

STANDARD DEVIATICN = 14377

95 PERCENT INTERVAL = Qe

34853 +/f




STATION SUM BANK _(SB) 1 DATE 12=0":70 RECORDER GEORGE BARNETT : -

\

-
° LENGTH
; HEIGHT

n oy
pd

FLATNESS RATIO = C

A B C ' A B C A B C

9420 3e10 24967 6020 1e40  4e428: 4420 130 34230
Ba30 160 54187 10480 110 S4818 T4l0 0695 Te473
G4e4QO 1850 26933 10600 2620 Ge545 5¢10 1¢00 54100
2450 205 142189 5620 140 A47148 LelQ QabHQ 24800
3020 0060  He333 9480 Ce70 144GC0 6eS0 220 B3al36
8400 2440 34333 6450 1630 54000 8400 185C 54333
10850 2640 Ga375 3e20 0e50 64400 3470 0670, 56285
Beb0 2430 34739 3480 0«80 44750 000 Q00 0400C
0e¢00 Q00 Co00QC OeC0 Ce00 06GCO 0eQ0 0400 04000

ARITHs AVE OF RATIOS

= 5221
LOG AVE OF RATIOS = 066867
STANDARD DREVIATICN = 16771
95 PERCENT INTERVAL = 56221 /= Oe72




STATION ~SUM BANK_(SB) 1 PATE 12=03=70 RECORDER RAMON SHANNONF

- © LENGTH

HEIGHT

iton
>

FLATNESS RATIO = C

A B C A B ¢ A B C

5420 2400 24600 3670 0680 44625 3460 0450 74200
1200 24CC 64000 6620 1440 4428 12690 3400 44300
6620 2610 24952 4¢50 1400 44500 4490 2600 24450
4490 26C0 24450 LeOO Qo800 - 54600 3630 Ce90 34666
8¢20 le40 54857 Ly60 1620 34833 2460 1440 24571
3660 Da70 E0lé42 5350 1600 5500 £e20 1e20 5el66
3410 0670 Go428 4040 1ea0 3al42 3630 0410 3224000
14000 3480 24684 13.10 1e50 80733 6;70 1040 40785
7060 1e80 Gae222 0eGQ0 0400 0a00CC CaCU UeCU 04000

ARITHs. AVE OF RATIOS = 5¢609

LOG AVE OF RATIOS = Qe66245

STANDARD DEVIATION = 14833

95 PERCENT INTERVAL = 54609 +/= 0e71




.STATIONA SUM BANK _(SB) 2. DATE 12=0770 RECORDER GEORGE BARNE?T{

~

B e LENGTH = A

HETGHT B

FLATNESS RATIO = C

A B C A B8 ¢ A B C
26640 Bel0 34259 10670 0e¢90 11888 12670 350 34628
13620 4410 34219 13620 1460 84250 6600 1610 5e454
4e80 1el0 4363 2465 1410 24409 4420 0690 4&777
6450 0495  La71356 2440 0070 4857 4430 1650 24866
5490 2600 4e950 3480 1020 3166 6660 4020 1571
9470 3670 24621 4450 1650 3000 11680 3410 34806
7e20 2680 24571 5640 1660 2¢375 0600 0400 (4000
Q000 000 0e000 0600 GCeCO 06000 Qe 00 0600 0e¢000

ARITHe AVE OF RATIOS = 44238
LOG AVE OF RATIOS = 0s58176
STANDARD DEVIATION = 1s483

95 PERCENT INTERVAL 44238 +/= 0e65




STATION SUM BANK ($B) 2 DATE_ 12=03=70 RECORDER RAMON_ SHANNON

—~

[}]
>

— Q@  eneH

HETIGHT

L
@D

FLATNESS RATIO = C

A B C A 8 C A 8 C
7490 . 2e50 34160 1C+00 2610 64e761 9450 4450 24111
6800 2040 24500 4e10 0470 5857 - BeH0 1el0 Ta727

12¢00 3400 44000 650 2400 24250 BeSU 2450 34400
567C 1660 36562 3890 1e10 26545 4e30 2040 1e791
4400  1e40 24857 3860 150 20400 TeBO0 le50 54199
4470 1620 26916 9¢50 le8B0 54277 3660 1e50 24400
Te60 1490 44000 QelGC LeQ0 Ce00O0 0eQU UeOU 04000

ARITHaS AVE OF RATIOS = 30774
LOG AVE OF RATIOQOS = 054765
STANDARD DEVIATION = le356

3774 +/= Ce60

95 PERCENT INTERVAL




E

| STATION _TANK _(TK) _ 1 DATE 12=04=70 RECORDER GEORGE BARNETT

B ° LENGTH

= A
HEIGHT = B
FLATNESS RATIO = C
A B C A 8 C A B C
8480 380 24315 4480 3¢50 1371 1670 1420 1416
2¢00 1670 1el76 1480 090 24000 6680 2620 2125
4e60 2440 14916 2620 2400 14100 2060 1e80 letsa
L4470 170 24764 3060 330 14090 LbelQ 2460 14692
2¢50 0430 264777 7490 4610 1e926 3¢65 4400 Qo912
29230 1610 24090 4470 1e70 24764 2690 1635 24148
L4445 1680 26472 Te¢00 3620 24187 0e00 Ce00Q QGO0
0s+00 0600 Q400G 0s00 CeQ0 06000 Qe00 UeQ0 06000
ARITHs AVE OF RATIOS = 1.884
LOG _AVE QF RATIOS = 0e25297
STANDARD DEVIATION = Qo642

95 PERCENT INTERVAL 16884 4/ Qe28




STATION TANK  (TK) 1 DATE 12=04=70 RECORQER RAMON SHANNON
. e LENGTH = A
HEICHT = B
FLATNESS RATI(O = (C
A B C A B C A B C
6690 4610 14682 4450 1680 26812 8630 2670 34074
7¢50 1610 64818 3¢00 1650 24000 2020 Qe7Q0 3el42
530 3e00 1le765 4000 2640 leb666 510 2420 24318
23420 0480 4o GO0 G400 CeCO 04000 Oe 00 0400 0000
ARITHs AVE OF RATIOS = 20928
LOG AVE QF RATIOS = 0642310
STANDARD DEVIATION = l1eQ67
95 PERCENT INTERVAL = 23928 + /= Qe66




-,

‘STATION' TANK _(TK) 2 DATE 12=04-70 RECORDER RAMON SHANNON

B ° LENGTH

= A
HEIGHT = B
FLATNESS RATIO = C
A 8 C A 8 C A B C
9450 0470 134571 12400 4400 44500 9440 2400 44700
10620 3450 24914 10v50 7650 16329 4460 1470 24705
1450 1650 14000 5¢80 1¢50 24866 L4660 2400 24300
3090 1elQ Reb4b 4e80 1200 £e820 9¢30 lebO E€a642
10600 5450 14818 3¢10 1620 24583 2660 1610 26363
8400 180 Lehb4h 3e00 2000 14500 8630 1400 BRe300
Beb0 2e50 24440 10620 34C0 24400 32¢60 2410 le7l4
1050 3650 26000 ° 0sQ00 0«00 04000 0eGO 0400 064000
ARITHe AVE OF RATIOS = 364838
LOG AVE OF RATIOQOS = Qe50219
STANDARD DEVIATION = le298 o
95 PERCENT -~ INTERVAL = 34838 +/= Q454




STATION TANK _(TK ) 2 DATE 12=04=70 RECORDER GEORGE BARNETT

"“ a LENGTH

HEIGHT B

non
P

FLATNESS RATIC = C

A B C A B C A B C
4430 220 14954 Beb65 4470 1¢840 12430 3400 46100
4670 1e10 G272 2410 1405 24000 3020 1440 24285

4741012470 2,708 Bab60 2e50 34440 BeOO0 44610 14951
4630 230 14869 5690 280 24107 14660 4450 24244
5660 2030 l1e931 3¢30 1670 leS941 20020 9400 20244
9410 4000 26275 970 5430 14830 B¢30 2460 24305

10e¢40 3020 24250 11620 110 106181 6660 1430 54075
Te40 2410 24523 0e00 0400 04000 0e0V 0Ce00 04000

ARITHe AVE OF RATIOQS = 34060

LOG AVE QF RATIOS . = Qe43825

STANDARD DEVIATION = 14080

95 PERCENT INTERVAL = 34060 +/=~ Oe45




STATION=POWER LINE (PL) 1 DATE 12=03="7_ RECORDER GEORGE BARNETT -

B 6 LENGTH = A

HE 1GHT B8

FLATNESS RATIO = C

A 8 C A B C A B C
Beb40O 190 Ge&2l 2350 0¢30 Be333 0690 0620 46500
5650 150 24666 4400 CeS0  4Labb4 9660 3630 24909
3480 1e¢60 24375 5610 2400 24550 1690 0460 34168

10650 330 34181 5400 le60 24125 2420 1e30 14697
7¢10 180 24944 2¢00 1420, le666 4alD 2630 14913
2060 1610 20363 1620 050 1e333 7610 3425 24184
4480 2420 24181 4480 0660 84000 2¢20 Qe300 74333
530 230 24304 3¢50 100 34500 5650 1035 44074
1¢80 0420 $40Q00 1450 1400 16500 5650 2400 24750
1050 0430 5000 2620 1eb0Q 24285 1470 1420 le4lt
4450 1e75 24800 Qe0C0 Ce00 0000 OelCuU 000 04000

ARITHe. AVE OF RATIOS = 36545
LOG AVE OF RATIOS = De49004
STANDARD DEVIATION = le223

95 PERCENT INTERVAL 3545 +/= Qets3




STATION POWER LINE (PL) 2 DATE 12=-04=70 RECORDER GEORGE BARNETT

e LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B8 C A B C A B C
36490 1400 34900 14400 1410 124727 13450 440C 34375
4420 1450 24800 5450 2400 24750 2650 0460 4Lal66
16e¢10 0420 804500 Te20 220 36272 2¢80 1440 24000
5¢10 2610 24904 1210 485 20494 Te50 1690 34947
2¢00 0440 54000 2¢20 0650 44400 3620 0670 44571
3450 1450 1e842 4440 0650 44888 4490 1400 44900
28450 2460 106661 3¢50 100 34500 38400 7460 54000
550 2410 265619 3480 080 646750 20650 4420 44880
10670 449C 24183 7e80 1e8C 43323 6420 2400 34100
9615 1450 64100 8420 4400 24050 9¢20 2470 34407
4e6Q 1el0 Gol81 0eC0 0400 Ce00O 0e00 0eC0 04000
ARITHe AVE OF RATIOS = 64693
LOG AVE OF RATIOS = 0e623287
STANDARD DEVIATION = 16954
95 PERCENT INTERVAL = 66693 +/= 0e68




STATIGN DEVIL'S CANs EAST DCE 1A DATE ~.2-06=70 RECORDER GEORGE BAINLTT

AN

—‘—& LENGTH

= A
HEIGHT =B
FLATNESS RATIC = C
A B C A B8 C A B C
3605 0450 6¢10C i 3680 2440 1¢583 4430 4440 0eQ77
5410 115 “hebl34 2430 100 2300 3410 2410 le476
4450 130 34461 1420 1405 lels?2 2e30 0e60 34833
5e720 3¢50 10358 0475 1e35 24037 36200 3410 1032
Ge55 Q0eBQ 5687 17420 3685 40493 10670 2480 36821
2400 1etaQ 14428 3420 190 1634 2635 120 24191
1635 1620 1lel25 5450 Ce90 6011l 4680 220 20181
9420 250 2628 2415 3420 04954 5460 3615 1777
12450 1490 64578 6e50 1420  Se4lb L4660 2410 24190
9440 2405 4585 3450 170 24058 2615 1400 24150
0«00 0400 040G 0eC0 0«00 04000 CeQ0 0a00 04000
ARITHe AVE OF RATIOS = 24913
LOG AVE OF RATICS = Ce38772
STANDARD DEVIATION = Qe971

95 PERCENT INTERVAL 2.913‘+/f Q¢34




STATION DEVIL'S CANe EAST DCE 18 DATE

12-06=70 RECORDER GEORGE BARNETT

KJ

LENGTH

= A
HEIGHT = B
FLATNESS RATIC = C
A g C A B C A B C
4400 1490 24105 6670 070 94571 270 2440 14125
4430 1420 34583 8e20. 4615 16975 4460 1420 34833
2840 1415 24086 5610 240 26541 225 1e¢90 1lelB4
8470 44C0 22175 3400 245 1224 5600 1450 34333
2610 08B0 24625 2410 0650 44200 13440 3480 34526
9¢50 1460 56937 3450 1465 24121 BelD 1460 54062
4670 1480 26511 6420 2420 2.818 5690 1le50 44600
440 2410 - 24095 Be30 3620 265932 5650 1le60 34437
7490 2430 24724 5¢C0 2405 24439 2+80 le35 <Z2eBlé4
4410 150 24733 4eCT leb6D 24424 5¢30 220 26409
1650 125 120G 0«00 0400 . Q000 Us00 0eQQ0 04000
ARITHe AVE CF RATIOS = 36003
LOG AVE OF RATIQS = Qe&2854
STANDARD DEVIATICON = L 048
95. PERCENT INTERVAL = Qe 36

34003 +/=




RECORDER GEORGE BARNETT

STATION DEVIL'S CANe EAST DCE 1C DATE 12-06-70
e LENGTH = A
‘ HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B8 . C
11400 5460 14964 4465 1e30 34576 3400 2470 1lelll
5690 4400 1475 2¢20 1450 1lelB7 9470 2415 44511
146620 7420 14972 13450 2465 34698 2475 080 34437
3400 0e8BO 234750 1690 2620  DaB63 7450 1470 44470
le60 0660 24566 5e80 3¢50 16942 3470 1480 26055
Q2040 2430 44086 6460 1a55 44258 6elQ 1e80 34388
5¢00 Ce90 He555 690 3610 24225 3620 2400 14600
5690 3490 leb1l2 La40 3480 1a157 11480 6480 14735
1e50 155 04967 5650 2410 3095 14e4CO 2410 66666
1300 841Q 16604 5460 4400 166520 BeBO 3420 24750
4460 1eCO0 44600 0e00 000 04000 0400 0400 04000
ARITHe AVE OF RATIQS = 24758
LOG AVE QOF RATIGCS = 0437876
STANRARD DEVIATION = D934

95 PERCENT

INTERVAL

2758 +/f 0432




STATION DEVIL'S CANe EAST DCE 2C DATE  12=06-70 RECORDER GEORGE BAPNFTT.

- e LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B ~ C
9420 4450 24044 3600 1¢40 24142 3420 1e60 24000
2090 1430 24230 10680 2410 S5el42 - 5690 200 24950
Be50 2460 34269 8480 2¢8Q0 3el62 7e50 1e60 44687
5090 150 44600 610 170 38588 le65 QeSS0 le833
2460 115 24260 4010 2460 1le576 7410 2415 34302
7650 3440 26205 ¢330 2480 24107 7450 26400 36750
3460 2420 1636 9430 2490 34379 2¢00 115 1e739
1480 0655 34272 - 7600 2430 34043 5¢80 1480 34222
10680 1480 64000C 2¢30 341C Qe741 280 1e40 24000
7400 1480 2,888 26650 6640 4alaQ 3410 2040 14291
3450 1¢50 24333 0e00 Ce00 0Ce000 Ce00 Del0U 0000
ARITHe AVE CF RATIOS = 24887
LOG AVE OF RATICS = Qet2170
STANDARD DEVIATION = 1.018

g5 PERCENT INTERVAL 2887 +/= Ce35




STATICN DEVIL'S CANe EAST DCE 28 DATE 12=-06=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
4450 3420 l1e406 13410 150 847323 3490 2400 14950
2460 0490 2e 888 6600 2621 2ell4 6¢80 1490 3¢578
Le10 1e40 24928 2¢30 1480 le277 1Ca50 2480 24763
5000 1e2C _4elh5 6080 130 £ 800 £e 00 3445 1739
2450 1690 leB842 TelQ 1e5C 44733 le70 1le60 le062
Te60 270 24814 5640 100 56400 8480 2e90 34034
2070 1410 24454 3¢20 Cab0 54333 2¢60 Q0470 3eT14
5400 3400 12666 3e55 Ce70 5071 2930 1450 14533
2¢80 Ca7C 44000 120 0e%0 1332 3460 le20 34000
A w00 1670 24822 145 120 14208 2835 0690 24611
1680 2400 04350 0e00 CelO Q6000 0e00 Qe00 04000
ARITH. AVE COF RATICS = 34080
LOG AVE OF RATIOS = Cets2170
STANDARD DEVIATION = 14047

$5 PERCENT INTERVAL 364080 +/=~ Q436




-—

-V

L'S CANe EAST DCE 2A [DATE 12~06—70 RECORDER GEORGE BARNETT

N
-~
p=3
A=
H
@)

r

e LENGTH
HEIGHT

H o
o8]

FLATNESS RATIO = C
A B C A B C A B C

6600 2¢10 24857 11430 3470 34054 5290 1400 54900
2450 2440 14041 1450 1420 14250 5¢15 2410 24452
14420 6420 24250 3010 1410 24818 9480 4¢20 24333
3060 1060 24250 17420 4400 44300 4630 1460 24687
64690 2660 24653 3410 3400 14033 6¢20 le65 34757
10010 3480 24657 11620 3470  3.027 5000 1400 54000
3435 0460 54583 7e00 2480 24500 2475 0e65 44230
2020 0470 34142 4400 2420 1.818 30490 1420 34250
3¢70 1e50 24466 4420 1410 34818 5.70 1430 44384
4470 1600 44700 3425 1e25 24600 6630 1650 44199
2475 0450 hel66 0400 0«00 0s000 UeGO 000 04000

ARITHe AVE OF RATIQS = 34168

LOG AVE QF RATIOS = 0446491

STANDARD DEVIATION = 14123

95 PERCENT INTERVAL 34168 +/= 0e39




STATION DEVIL'S CANe EAST DCE 3 DATE  "2-06=70

"

&

e LENGTH = A
HEIGHT =8B
FLATNESS RATIO = C
A B C A B C A B C
260101160C 24372 8460 3600 24866 Te70 1e50 54133
65880 1660 44250 5460 1600 5400 3¢00 1e35 24222
3410 1e5C 24066 6690 1670 44058 6¢80 3¢00 24266
4e50 1608 46256 20600 7400 24857 8400 5410 1e568
84380 1le70 54176 8e50 2470 3el48 4¢T0 1605 Lo&76 .
760 2e5C 34040 420 140 3e4COO0 4660 2650 16840
3440 0e6C 24777 4460 1650 34C68 3455 1450 24366
510 2e5C  1le457 5¢70 2670 2alll 3660 150 26400
650 2410 3eC95 4e50 240C 26250 3¢70 1al0 34363
2420 CeBC 44L00Q 1480 1670 04823 2660 0490 24888
6070 2660 26576 0e00 000 0000 UeQ0 0eQ0 (000
ARITH« AVE OF RATIOS = 34038
LOG AVE OF RATIOS = Oead5C44
STANDARD DEVIATION = l1.082
= Ce38

95 PERCENT INTERVAL

34038 +/=




z

| STATION DEVIL'S CANe EAST DCE 4 DATE 12=06-70 RECORDER GEORGE. BARNETT

B <) LENGTH

HEIGHT

Hon
ey}

FLATNESS RATIO = C
A B C A 8 < A B C

3420 130 204661 7420 3030 24181 620 1490 34263
Te70 244C 34208 7610 3410 24290 13070 3450 34512
3450 2400 lelsé 4400 3430 1e¢212 440 4450 04977
2e¢30 150 1e533 5410 2400 34050 4400 Q95 44210
10630 4eQ0C 24575 5400 1410 44545 500 0sl0 504000 .
2400 045C 26222 364501620 24916 12420 7480 leb64
4675 2410 26261 500 1660 34125 2¢20 1410 24000
5630 1600 54300 65«60 180 34666 3¢30 1410 34000
5650 1660 3e437 l4e20 5460 24535 4450 2400 24250
9400 240C 44500 4400 1410 34636 3600 130 24307
4640 1e4Q 3el42 CeCO 0e0C CeCOO Ue00 0600 0Qe00O

ARITHe AVE OF RATIOS = 44324

LOG AVE OF RATI0S = Ded&5634

STANDARD DEVIATION = 14319

95 PERCENT INTERVAL 4ae324 +/= Qe4b




b

STATIOM DEViL'SACANc EAST DCE 5 DATE '2=-06=70 RECORDER GEORGE EBALTT

|
Q@ ctr=a
' HE[GHT = B
FLATNESS RATIO = C
A B C A B C A B C
8e40 2460 3423C 2¢30 2430 14000 Te40 3410 24387
3680 180 24111 10600 1410 94090 5610 1470 34000
1048C 2480 24842 6430 1e90 34315 3420 1400 34200
L 1ef80 QeBD 24000 510 1660 34187 12600 2400 64000
11630 2420 546409 10680 2460 4e152 BaB0 200 44400
2450 0«80 34125 4020 3450 1elb6 500 1430 34846
520 2480 14857 1670 0420 84530 3e¢20 070 4571
4420 2e40C 24100 2080 220  1e272 8600 2650 34200
1e90 1450 le266 Bs1l0 1le4C 54785 2095 150 15966
270 Dag0 44500 2«00 2410 le&28 1400 0490 lelll
1el0 0G0 le222 D600 Ce00 Ce000 0eC0 Ue0O Q4000
ARITHs AVE OF RATICS = 36298
LOG AVE OF RATIOS = Oets4327
STANDARD DEVIATION = 1113
95 PERCENT INTERVAL = 34298 +/= 0439







(@

ASARCO DACITE DATA

Combined Readings -~ Ratios
Uncorrected Data

George S, Barnett

April 20, 197]




- X

e ASARCO DACITE DATA SH=1 SAMPLES TAKEN 11/12/70 BY RAMON SHANNON

LENGTH = A
HEIGHT = B
FLATNESS RATIO = (C
A B C A B - Q A B C
¢ 1¢50 0650 34000 3620 Q470 4a571 1690 0940 44750
2e560 0670 36714 4450 080 56625 6e00 1400 6000
260 040 64500 2¢40 0as40 64000 1450 0450 34000
4450 1e70 26647 2420 0e40 54500 2¢80 1lsQ0 2800
1e40 Qo4 34500 1680 Qa40 44500 . 14425 2420 64477
2420 0650 44400 6¢20 1600  602C0 5¢50 1670 34235
1610 0420 54500 3440 0450 648CO 5¢90 0650 114800
5480 1410 54272 3¢70 Qa50 T4400 10,00 Q480 124500
10680 130 64000 6820 3620 1937 6¢00 Qe85 74058
156480 2640 64583 3¢90 Cab0 66500 2¢70 1650 34800
640 1a70 34764 3600 1660 1875 5600 1610 46545 -
3e¢30 1650 24200 8640 1aD50  546C0 Te20 2400 34600
11435 3670 34067 7430 2400 36650 11470 2480 34078
6 15640 2660 54923 8420 140 56628 = 12410 1e90 64368
5680 2430 24521 4400 0450 84000 0e00 Ue00 04000
0e00 0400 04000 0400 0400 06000 Ce00 Qo000 04000
ARITHe AVE OF RATIOS = 54084 Lo nn'® 0w
LOG AVE OF RATIOS = 0eb6699
STANDARD DEVIATION = le726

95 PERCENT - INTERVAL 54084 +/= 0e51

B . . 2



A

e STATION SHAFT SH2 DATE 11-12=70 RECORDER GEORGE BARNETT N

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C

A B G A B ¢ A B G
3650 080 44375 3430 1le20 28750 9600 150 64000
950 2660 34653 4e¢20 1el0 34818 5630 1¢60 34312
260 120 24833 10850 3410 34387 5600 0670 Tsel42
4400 1400 4,000 9¢00 1410 Bel81 2470 1010 26454
4470 1020 34915 1670 Q70 28428 T420 1e40 56142
2080 1e1C 2¢545 - 3¢50 0¢85 4117 6400 2¢20 26727
£620 110 54636 4960 1490 28421 2e70 0635 - Te714
3¢50 080 46375 GetQ 1620 34666 2e50 Qe45 54555
3020 100 32200 3640 0e7Q 4eBST 2450 035 74142
N 6810 1e50 44060 £e¢20 De70 -Be857 3620 1lel0 24909
e 2450 0e4Q 64250 > 750" 08D EeZFO L 17 46400 0450 84000
2¢30 0680 44125 54C0 0e80 66250 3640 1al0 320090
5¢60 2400 24800 3420 090 34555 400 1470 24352
‘ 2090 Ceb0 44833 2050 0070 36571 3¢10 0850 64200
4680 150 24200 2640 Qe4Q 84500 oG5 0e 10629k 42 4,50
>4%;@0m008Q‘53.875“ O0s00 0400 06000 0600 QeQ0 04000
ino 0 o
ARITHe AVE OF RATICS = 54917 L w1 = D
LOG AVE OF RATICS = 0e867830
STANDARD DEVIATION = 24059

95 PERCENT INTERVAL 66917 +/= 0459




6 STATION SHAFT SH 3 DATE 11=-12=70 RECORDER RAMON SHANNON

LENGTH = A

HEIGHT = B

FLATNESS RATIO = (C
A B C A 8 C A B C

") 3470 0e70 54285 2030 0460 3833 4470 Qea40 11750

1680 0470 24571 3630 0680 44125 1470 0460 24833
3600 0660 54000 2630 0e40 54750 2¢7Q0 0470 34857
3630 Qe40 Be250 3600 070 44285 4020 0480 56250
2¢4C Q0478 44857 2e¢90 0460 Le 8273 3,30 0470 GeTlk
2070 060 44500 le4Q 020 74000 2470 0660 4500
1620 030 44000 2¢00 0640 54000 3¢70 1630 24846
2010 0630 74000 150 Ce60 24590 4000 0460 64666

2¢60 0060 44333 967D 1e30°% Takbl > . ¥¥uu*—154Q T14928 /2.70

S68480_1450 404533 40000 0060 664666 590650 1e50 604333

~58e20 0895 94947 32eQ00 0660 54000 5450 1620 44583
4420 0625 16438C0 5640 1le¢70 3176 5610 lel5 4434
8050 0695 B8e947 . 3420 leld 24909 T7e¢10 1420 54916
3600 048C 34750 3¢00 1600 34000 5650 050 114000
4610 100 4100 12615 36l0 3919 4430 0e50 84600
15600 2670 54555 2030 450 Qo622 4090 1800 44900
340 1410 34050 2¢50 Qa0 662590 4470 165 24848
Te60 1e8C 46222 5650 0e60 9el66 2440 Q090 24666
0e00 0400 06000 0e00 0400 04000 . 0600 0400 04000
< ARITHe AVE OF RATIOS = 10979 1C.z2l = pwv
LOG AVE OF RATIOS = Q677555 ’ :
STANDARD DEVIATION = 2¢811

95 PERCENT INTERVAL 10e979 +/=~ Qe 74




e STATION SUTTON'S SUMMIT SS 1 DATE 11=24=70 RECORDER GEORGE BARNETT

LENGTH = A

HEIGHT = B v
FLATNESS RATIO = C j‘
A 8 C A B < - A 8 C
76660 1420 54500 13660 1e75 Te771 2450 080 34125
7¢50 2420 3e409 ; >6¢00 1670 34529 i'jZOZO 0e60 34666
2610 0e70 34000 = 1ol 0040 -3¢500« 1777 3040 0660 54666
4000 0e70 5714737 35600 6060 54303 1 21e10 4430 46906
16670 3470 44513 o+ -~ 7480 210 3714 2450 0eBO 44375
6¢10 1400 64100, 2¢90 2490 14000 3420 3440 0Q094]
9400 5420 14730 3e40 3625 1a046 3e40 1040 26428
. 2e20 0e70 3el42 3660 1le40 20571 3440 1le30. 26615
2040 1e30 14846 1la70 De&40  4e250 5400 280 1785
2¢70 0e30 94000 5490 1490 34105 20410 170 1e235
0s00 0600 04000 0e00 000 Qe000 Qs00 0400 Q4000
‘ - g ol e
» - ARITHe AVE OF RATIOS = 34683 2,48 = 100 &
a LOG AVE OF RATIQCS = Qe49980 '
STANDARD DEVIATION = le256
95 PERCENT INTERVAL = 30683 +/=  Qeb4




$i

e STATION=SUTTON'S SUMMIT (8S) 2 DATE 11=-24=70 RECORDER ‘RAMO.N SHANNON

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C , A B C
@ 8e50 3e40. 24500 4400 1810 34636 4480 1440 34428
"6¢00 1610 50454 . 2e20 0690 20444 2060 0e80 34250
3450 1430 24692 5600 1480 - 24777 3470 1400 3,700
600 1690 3¢157 11650 4400 2¢875 6660 2420 34000
4490 1610 4a454 1480 0650 34600 3640 0060 54666
7600 150 44666 5000 1600 64000 2¢10 Us6U 34500
800 2400 44000 4470 0e80 54875 3650 0640 B¢750
13¢50 2e40 50625 9¢50 2400 4e750 5¢00 1400 54000 P
* 2450 0650 5e000 7640 1620 60166 , D 7e30—tv60-ue562~ [V.{, 7,
> 5¢50 1020 44583 7450145058000 [,1. . 6430 2400 34150
000 D00 Qe0LO CeU0 0e00 Ce000 0e00 0600 Qo000
ARITHs AVE OF RATIOS = 44308 2.48 = LW¥F
LOG AVE OF RATIOS = 0e61342 .
STANDARD DEVIATION = 1e525

95 PERCENT INTERVAL _ 44308 +/= Oe54




o

~ @) STATION=SUTTON'S SUMMIT (S5) 3 DATE 11-24=70 RECORDER RAMON SHANNON

LENGTH

= A
HEIGHT = B
FLATNESS RATIO = ¢
A B < ' A B c. A B C
g 14400 3400 44666 BeS50 2400 44250 3¢80 1le40 20714
9¢00 2050 34600 4490 100 44900 5420 0e¢70 " T7e428
1620 0e50 244C0 8400 2050 34200 3640 le20 24833
7¢80 1480 44333 Ba0O0 1e50 54333 3670 0680 44625
12400 1660 74500 4e¢70 0e5C 74833 6600 0670 84571
6450 0e60 10e833 5610 300 1+7CQ0 8400 1400 84000
5640 2600 26700 - 5480 2400 24750 3600 0480 34750
7e70 1450 54133 12 5480 1660 36625 3¢50 1470 24058
14650 2640 64041 10670 1420 84916 8e40 0625 334600
5010 1040 34642 7080 220 30545 3¢80 1400 24800
1200 340 34529 4850 1080 24500 6030 1640 44500
3480 0e25 154200 2080 Ce290 144000 4400 0480 54000
3650 0eb55 66363 2450 0230 84333 4070 0455 Ba545
Ge40 le75 54371 7480 le&0 54571 2015 Q0450 44300
6 5400 110 44545 7420 100 74200 3450 0023 156217
5400 055 94090 6¢80 1010 64181 2¢25 0450 44500
L9420 055 T4626 2340 0650 44800 1480 0645 . 44000
8¢00 2430 34478 0e00 OQOO 0000 Ve Q0 Q400 Qe Q00
ARITHe AVE OF RATIOS = 64233 £.74 = 1,
LOG AVE OF RATIOS = Qs71656 o
2 TANDARD DEVIATICON = 16992
= $0233 +/= Oe54

95 PERCENT INTERVAL




_9 STATION JI RANCH JI 1  DATE 11-24=70 RECORDER GEORGE BARNETT

LENGTH = A

HEIGHT = B

FLATNESS RATIO = C

A B C A 8 9 A B C
I 9e00 1420 74500 5600 2480 14785 3400 1405 24857

4030 16400 46300 2400 Qe70 248357 13400 4420 34095
6410 2400 24033 2650 1430 16923 9010 3460 24527
1185 520 24235 5660 4450 le244 36320 3400 1lel00C
370 2490 14275 £055 1480 34638 9410 1sl0 Be272
11430 3480 24973 3650 0480 44375 Te70 2440 30208\
3¢90 1¢C0 34900 34 5430 1lelQ  4e81l8 22000 6400 34666
ls70 Ca20 54666 7400 150 44656 6450 3450 14857
4450 1420 36750 2430 0470 34285 5840 0690 64000
4460 0070 64571 T7e50 Ceb60 124500 3470 0480 44625
6s00 1450 4000 7400 0¢10 7Ce0Q00 1¢80 130 1e384
4480 1620 44000 8480 1e3C 64769 2e50 1470 le470
l1e70 0480 24125 450 1600 44500 6«30 1480 34500
2480 020 54600 $el0 Q090 44555 4490 0040 124250
4490 1410 4e454 4450 0«90 50000 O0e00 0«00 06000
0eQ0 DeCQO 04000 0e00 0400 04000 0e¢00 0400 04000

ARITHs AVE OF RATIQS = 54639 2T s — 3
LOG AVE OF RATIOS = 0e57686
STANDARD DEVIATION = 14699

95 PERCENT INTERVAL 54639 +/= 0450




~-

a STATICON=JJ RANCH (JJ)

DATE 11=24=70 RECORDER=RAMON SHANNON

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A 8 c A B8 C
I3 7620 2430 36173 8400 3400 24666 7440 0470 104571
14400 5400 24800 17410 3450 44885 16450 8480 14875
10660 4410 20585 7620 2400 3e600 Q9¢30 3440 2¢735
17650 4460 34804 8490 130 64846 5..,?{'7010 0e80 Be875
10670 1450 74133 12420 2470 44518 ; ' 8420 0485 94647
20480 3420 64500 18420 4450 40044 " 13420 5410 24588
15630 24C0 74650 7650 240 34291 ! 4470 2410 24238
4040 Qo880 5¢500 2e20 Ce80 20750, 11470 3490 34000
9650 3450 24714 >2610 30201007 //95 6490 1410 64272
6030 2060 26423 7020 1¢80 44000 J4 1160 7400 1e657
8¢0C 1400 £4000 4420 0470 64000 1620 7450 24160
2670 0¢5C 54400 15410 650 2323 10600 4¢00 24500
17400 3420 54312 14840 4410 34512 17480 3420 54562
o 0600 0400 06000 Gs00 0400 0a0J0 0e00 Cs00 04000
ARITHe AVE OF RATIOS = 4alil] 2a4b = NN
LOG AVE OF RATIOS = 04593261
STANDARD DEVIATION = 16515
95 PERCENT INTERVAL =. botitl +/=  Qe&7




; ‘I STATION OQOAK FLAT (OF) 1 DATE 11=25~70 REOCRDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
{5 3640 0460 54666 2450 1415 24173 9420 3430 24787
2450 1sCO 24500 2090 1el0 24636 2020 2410 1e047
10450 6410 16721 11650 7420 16597 13480 4480 24875
17610 9480 14744 13e¢10 3460 34638 11490 3490 3,051
14640 3460 44000 10030 5480 1775 7¢20 3420 20250
12490 640 24015 8e50 5400 14700 6600 4e40 14363
G600 5010 1e764 26620 960 24729 4415 3480 14092
460 4400 14150 4400 4410 0eS75 440 2460 1692
>3420 3450 049147 013,30 7420 1e847 7e20 3480 14894
3¢50 2490 14206 2040 1le80 14333 0e00 0400 04000
0¢00 0400 (4000 0e00 Ce0Q0 04000 0400 0400 04000
ARITHs AVE OF RATIOS = 24108 RvWos N 2,24 DTS
LOG AVE OF RAT10S = 0e2808¢4
STANDARD DEVIATION = 0e¢703

95 PERCENT INTERVAL- 20108 +/=~ Qe25




——e STATION OAX FLAT (OF) 2 DATE 11=25=70 RECORDER GEORGE BARNETT

LENGTH .= A
HEIGHT = B
FLATNESS RATIO = C

A B 9 A B C A B ¢
15 6680 2620 34090 g BP0 d B0 QP00+ 1490 Qe75 26533
3¢50 1610 34181 3450 1400 34500 150 0eBO 1le875 .
260 1e45 16793 ToeR025 60000248 < nr 309023-¢00 04169 fo b
264702500 0el68 > 3e0029¢C0. 04103 5660 2490 14931
1070 230 - Qea739 4030 1850 2866 2030 110 26090
8e35 2480 24982 4430 4e00 16075 . 4600 le25 34200 7 - o
3470 0490 4e1ll 8,00 4650 14777 > 4030-2430—-1e869- o ti 4. -
2650 16410 24272 3350 1le7C 24058 7¢10 26410 3380
6650 330 14969 9450 280 36392 4670 170 24764
4450 3660 14250 5030 260 24230 0e00 0600, 06000
D600 De0Q 04000 0s00 0400 GCe0Q0 - 0600 0400 06000
) o N . e JARR
e - ARITHs AVE OF RATIOS = 24131 Woibe v Wz, eA L
LOG AVE OF RATIOS = Q020737 T
STANDARD DEVIATION = Oe486 : oot

95 PLRCENT INTERVAL

24131 +/= 0417




me STATION ~ OAK FLAT {OF) 3 DATE 11-25-70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A 8 C A B C A B C
Y7 7450 1490 34947 BelO 1le25 64480 7¢50 3420 24343
5¢55 1475 3e171 3470 2400 14850 3¢40 le35 24518
3¢50 1420 2¢916 Ee30 3eCO 267566 420 2430 le826
6600 248C Z2el42 3460 1e40 24571 4455 1080 24527
9¢30 2470 26513 3+10 1430 24384 4400 1485 24162
3¢50 1420 24516 3¢20 120 24666 1630 1e55 0e838
4030 2020 14954 2¢40 lel5 24086 3410 1410 24818
8¢10 3680 26131 2470 140 1e928 2¢00 2410 Qe952
4610 2420 16863 3¢30 1460 24062 11620 4470 24382
0e00 0s00 0e000 C0eG0 000 Ce0OO0 Ue0U 000 04000
ARITHs AVE OF RATIOS = 26471 ~grspm 4 fY pavob o)
LOG AVE OF RATICS = 036302 <
= 04876

& STANDARD DEVIATION

95 PERCENT INTERVAL 2047]1 +/= Oe33




@ STATION THROW NOe (235) 1 DATE 11-25-70 RECORDER GEORGE BARNETT

95 PERCENT INTERVAL,

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
iz 12620 7660 1605 11620 4e60 26434 5600026909 06230 ’ {o
12650 7440 le7473 5420 150 3e466 3¢10 0670 4e428
14¢40 5450 24618 8640 4e70 14787 6610 1450 44066
1¢90 0¢8C 24375 6680 2690 26344 10660 348C 24786
2090 2430 14380 8e70 3450 24485 BebO 2470 34185
2¢50 2420 lel36 4030 1le©0 26263 4450 0690 54000
6080 2450 24720 3630 0490 34666 7470 2460 24961
10670 6410 1le754 8490 5470 1561 9490 4400 24475
4470 2400 24350 3450 2410 14666 7460 3400 24533
0s00 0400 04000 Ce00 Ce00 06000 0¢00 0400 04000
ARITHe AVE OF RATIOS = 264827 N S 7.5 4 D
LOG AVE OF RATIOS = 0634442
__ﬂ STANDARC DEVIATION = 0+838
= 2482 +/= Qe31




@ sTATION THROW NOW

(235) 2 DATE 11=25=-70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
420 1600 44200 5600 2415 24325 2080 1e05 24666
F T 184601120 14646 12430 5420 24365 12440 5450 24254
12450° 5660 24232 9420 4450 24044 12620 7430 14671,
2006012400 14716 7¢10 3¢90 14820 8e50 4490 1e734
91C 4410 24219 16670 6680 28455 12650 2400 64750
7420 2¢40 34000 5060 3410 14806 10670 4480 24229 .
2430 1430 16769 1044048w00 042604900 8400 4430 14860
10470 7e4C  1e4s45 5010 1640 34642 8e30 2420 34772
10660 3450 34028 5040 3¢50 14542 7400 4480 14458
8460 3470 24324 0+40C 0400 04000 0400 0400 04000 -
| ARITHs AVE OF RATIOS = 24365 MLie - A
LOG AVE OF RATIOS = 032334 )
’ STANDARD DEVIATION = 0+793 4,60 vorin
95 PERCENT INTERVAL = 24365 +/= 0429




° STATION - CREEK {(CRK) 0] DATE 12=03=70 RECORDER GECRGE BARNETT
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A 8 C A 8 C A B C
5}% 9¢80 24320 24969 5680 130 44461 500 2445 24040
5460 0e70 84000 4e60 2015 24139 84620 1e50 54466
4e60. 2460 14769 4490 1660 340582 8e00 3480 24105
Be50 3420 24655 5690 16CO 56900 6630 1410 5e727
6050 le4S 44487 He45 2e20 24931 510 1le4Q 34642
Te¢7C 2440 24264 1e90 2410 04904 4450 0460 74500
4450 1010 44090 7e45 1470 44382 21430 5450 34872
11470 54320 14857 9e70C 265C 3e3a4 2620 1690 24738
5600 1420 44166 4630 150 24865 4430 1480 24388
570 1450 3.80C 2¢90 1405 24761 2600 Q475 24666
3 7470 3640 24264 4480 1400 44800 \6080 2480 24428
6e50 1¢7C 34823 23450 Tw90 1e842/1, 7. 6430 2410 34000
780 3490 24000 0eC0 0600 04000 0600 0400 04000
- ‘ ig“o/ _
9 ARITHs AVE OF RATIOS = 34435 E T VAP
LOG_AVE OF RATICS = Ceti9464 4.24
STANDARD DEVIATION =~ = 14207
95 PERCENT INTERVAL = 30435 +/= Ce38




' N:S;.\‘.I“

‘g’ STATION CREEK (CRK) 1 DATE 12=03~=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
£ 8400 1450 44210 2460 0470 3¢714 4430 1440 34071
i TeS0 1480 44388 4420 460 06913 4420 2470 leb555
£2C0 2490 24068 58C0 1625 44000 3¢C0 3400 14000
3020 240 14333 10400 3460 24777 - 6600 1e30 44615
" 1480 1630 le384 29410 1lelB 1e4826 4470 4430 14093
2¢30 1le25 14840 5¢50 5420 14057 28490 Te30 34958
2610 1e60 14312 3450 0645 74777 2¢90 2430 14260
2¢20 CeS0 24444 5040 160 3375 10620 4410 24487
820 1460 56125 21 >7‘f90"’l'0'10~w7'0181‘ ’ 9400 3¢90 24307
2¢50 1480 14388 4970 3¢50 1le342 =57 4470 1430 34615
5600 1+00 56000 7¢00 2000 34500 3660 120 34000
3460 1e3C 24769 1040C 1640 Tel42 3660 1430 24769
3¢50 0480 44375 3460 0680 44500 Be50 250 34400
3¢00 1e20 24500 5430 1610 44818 3630 1le50 24200
e 11650 220 54227 13400 120 104000 5450 0690 76222
T7e00 1600 740C0 6430 0e90 TeCCO 10460 0+80 134250
6¢10 0670 Be714 10640 1400 104400 £e60 070 94428
8470 2430 34782 10,00 2600 54000 0400 0600 CeQQQ
0400 0400 04000 0eUC 0e00 0Q40C0O 0¢00 0400 04000

ARITHs AVE OF RATICS

446102 L e P

LOG AVE OF RATIOS = 0s51774 ST Zm= e
STANDARD DEVIATION = 1e342
95 PERCENT INTERVAL = 44102 +/= 0436




e STATION CREEK (CRK) 2A DATE 12=03=70 RECORDER GEORGE BARNETT(N_75W)
LENGTH = A
"HEIGHT = 8
FLATNESS RATIO = C
A 8- C A 8 C A B C
L% 12420 2405 54951 5090 1680 34277 8410 1420 64750
3640 1490 14789 Be20 1le70 44823 20400 4460 44347
2640 Ce80 36000 2020 Ce60 34656 5600 1e35 34703
14620 34085 44655 2860 120 24166 2460 06860 64000
3065 1el0 2431182 6660 080 Be250 3460 1400 34600
2050 Ceb5 24846 3655 1640 24535 5420 120 44333
3420 Qe85 3764 5¢20 1430 44076 3e45 0e50 6¢500
5690 1lel0 54363 Te40 1e30 54692 5470 1let5 34931
7640 1435 54481 3830 0690 34666 3490 1e00 34900
65420 2405 34024 5660 le40 44000 4420 0480 54250
o 5680 le40 L4l4?2 4440 1600 44400 6650 1620 54416
6¢00 120 54000 15470 3400 54232 3480 1400 34800
14420 4400 34550 7400 2460 24692 10610 3630 34060
4080 1400 46800 3+10 Ce90 Je kbl 680 1la20 5ab66
: ° Bet0 1420 74000 5690 2629 2e¢581 4440 14030 34384
G600 3490 24307 Be50 1650 54666 5¢30 1le40 34785
: 8030 le& 5,928 Te70 160 44812 6610 1elD 54545
5040 1620 4e50C 6630 1e50 44199 5600 1400 54000
8400 1400 E400Q0 5490 0e90 64555 3630 1450 24200
. 7000 1lelQ 64363 9490 2¢00 44950 4600 0640 1Ce000
S > 4450 1400 44500 21090 Eedt®e 06296 7701480 0040 44500
3430 .0e80. 4el25 2¢50 1e00 36500 7400 1650 46666
305Q 1e2Q 24916 Ea7Q leb) be2ld £e10 3450 14742
G660 2460 34692 5e¢30 1820 4e4l6 17450 2470 64481
10660 2480 3,785 6430 130 44846 13600 3400 44333 ]
9620 1690 L4842 4e00 0690 4Loebbd 3620 1600 34200
2470 Q70 34857 4420 0680 54250 3¢50 0470 54000
6070 1650 4Le466 5060 2410 24656 4490 0670 74000
4420 Qe80 54250 Te¢40 110 64727 7660 1600 74600
. 21020 2450. 84520 4460 1010 4elB1 7410 1620 54916
47 14420 3470 34837 7000 2460 24692 6075 2440 248172
7470 le60 44812 11480 2450 40720 4825 0080 5312
5650 1480 34055 525 180 24916 Le40 1600 44400
19410 3650 5e457 536T73%§%20 2405C 7 0600 5¢90--1800
g | .
ARITH. AVE OF RATIOS = 44541 — &9 2h
LOG AVE CF RATIOS = De62592
. STANDARD DEVIATION = ls562
95 PERCENT IMTERVAL = 4584]) +/= Ce30




2B  GSB

340 le0 {CRK) T ——
- )
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
A 4 5000 lel5 44347 5660 230 24434 3400 1610 24727
4410 2430 14782 Beb4b0 1le80 4Leb606 6670 3450 14914
2e50 1400 24500 2¢40 1la410 24181 7e00 1405 60566
Be&0 1e70 Ga941 4495 1el0 4e500 . 5e50 4410 1le341
3460 0695 34789 410 2410  le9a2 t>2020 0e4Q0 54500
8450 5480 le4s65 4450 1e65 24727 10670 2430 44652
680 2450 24720 Qe00 QeU0 Ce0OO 0400 Qa00 - Q4000
ARTITHe. AVE OF RATIOS = 34305 — — o 3
LOG_AVE OF RATIOS = 0667427 = L Sh Dy
STANDARD DEVIATION = lel72 .
95 PERCENT INTERVAL = 34305 +/~ Qeb52




°5TATION RUFF SLOPE (RS} 1 DATE 12-03-70 REOCRDER RAMON SHANNON

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
26 13400 4450 24888 ' 23450 6400 34916 17450 4400 44375
>”7150 1680 tGglb6x"8470 200 44350 3460 1400 34600
2000 Qe70 24857 4e50 Q80 5e625 8450 2400 44250
12400 3050 34428 4430 110 34909 5620 1460 34250
5630 170 24117 3660 0680 44500 2630 0450 24555 L »
11e50 4000 2¢B87547 76430 1690 24263 > 8400 3+7g 2e162 /s 1w
2480 100 24800 8450 2450 34400 5690 1W70 34470
7e50 2480 24678 11620 3480 26947 6420 4430 lebsl o .
9470 2450 34880 5450 0.660-~9e166 4 TBVEO 3410 24064 51 T
5640 2490 14862 5420 2480 14857 26470 5420 54134
10630 1470 64058 8460 230 34739 Bs60 2420 36909
12400 300 44000 11¢40 090 124666 7400 1¢90 324684
770 2640 24208 12420 2060 Leb92 Te¢50 1650 54000
e 3¢40 0660 56666 LeBO 1490 2¢526 0s00 Ce0O0 CsQ0C0O
0400 000 0s000 0e00 0eCO0 04000 0e00 0600 04000
ARITHe AVE OF RATIOS = 34901
LOG AVE OF RATIOS = 0655186 =~ oo w cae
STANDARD DEVIATION = 16364
95 PERCENT INTERVAL = 36901 +/= Ol




RECORDER RMAON SHANNON

e STATION RUFF SLOPE (RS) 2 DATE. 12=03=70
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
2.7 4400 0490 GLeb4y 3450 070 54000 4¢10 1420 34416
2¢10 0680 34875 4460 1le20 34833 4950 2410 26142
500 1400 54000 4420 150 20800 4630 0480 5375
6e50 1420  5e415 2480 080 46750 2420 0460 326666
4¢00 Q80 54000 3480 0’0 Sel28 5630 190 24789
5660 1¢70 24294 5610 1e¢90C 2684 2020 0690 26444
6650 2400 34250 6030 1e50 44199 2920 110 24000
7¢20 1430 545328 4020 2400 24100 10430 1450 64866
6¢00 1a50 44000 4470 2020 26136 2410 0470 34000
‘ 5600 1450 34333 1105033000 24833 800 2400 44000
> 2 7,10 1480 34944 ©748056+50 04138 2045 1400 24450 57 LS
G820 2640 34833 3490 1650 24599 3400 Qe55 D5e454
2e50 0660 4Lol66 4420 0450 84400 Te80 2450 34119
"’ 1180 2420 54363 3¢70 4465 Qe795 5620 1470 3q058
‘ 3490 1al5 34391 4485 LeaT70 24852 2¢80 1480 14555
' 4430 2410 24047 4480 1e55 34096 4400 1410 34636
2090 1400 24900 6650 2670 2¢407 2¢80 0425 114200
4480 1620 44000 4460 1le40 324285 3410 Ce90 3e444
5e85 1e45 44034 9¢00 3620 24812 0«00 0400 04000
0e00 0400 04000 0e00 CalJ0 04000 "0e00 0400 04000
ARITH. AVE OF RATIOS = 34743 NI
LOG AVE OF RATICS = Qs51897 _
STANDARD DEVIATION = 1s278
95 PERCENT INTERVAL = 3¢743 +/~ . 0433

Ao e e rom—



| @) STATION sUM BANK (S8) 1 DATE 12-02-70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A 8 C
23 920 3410 28967 £e20 140 Le&28 4e20Q0 1e30 3¢230
Ba30 1460 56187 1080 1410 9e8.8 T¢1l0 0495 7e473
4040 1650 24933 1000 220 44545 510 1400 54100
2¢50 2405 1le218 5620 le40 3e71l4 4040 0450 84800
328 060 54333 9¢80 0670 1440600 6690 2420 34136
8400 240 34333 6¢50 1e30 56000 8400 1450 5333
10650 2440 44375 2820 0650 &64C0 3470 0470 54285
8460 2430 34739 3480 0480 44750 \ﬁ! 5620 2400 245600
3070 Qe80 44625 3460 0650 74200 12600 2400 £640090
6620 1e40 4La428 12490 3400 443200 620 2410 24952
450 100 48500 4690 2400 Ze450 490 2400 24450
4¢00 0eB80 54000 3030 0690 30666 8420 1040 54857
4960 1420 348332 2060 1le40 24571 3660 0670 5al42
550 1400 54500 ©e20 1e20 5el66 3¢10 0e70 44428
e Le460 1640 34142 3630 0410 32,000 14400 3480 34684
13¢10 1450 84733 6470 1640 44785 Te60 1480 446222
0e00 0400 04000 - 0e00 0400 0a000 QeC0 CeQ0 04000
ARITHs AVE OF RATIOS = Se423 . 2000 [ue B CRKRETA
LOG AVE OF RATIOQS = 0s66543
STANDARD DEVIATION = S 1e784
95 PERCENT INTERVAL = 56423 +/= 0450




e STATION SUM BANK (SB) 2 DATE 12=03=70 RECORDER GEORGE BARNETT
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
0 2640 8410 34259 10670 0490 114888 12670 3450 34628
13420 4410 34219 13620 1460 84250 6400 1el10 54454
4e80 1010 44363 2465 1410 24409 4430 0690 40777
4450 0695 4736 3040 Cel0 44857 4430 1450 24866
9490 200 44950 3¢80 1620 30166 5060 4420 14571
9¢70 3470 24621 4450 1450 34000 1180 3410 24806
7620 2680 24571 5640 1460 34375 T3 7490 2450 34160 N
10600 2610 4e761 950 4450 26111 (410 0s70 54857 ARSI "I
> HTYO-0el0.. 548571 ¢ 8450 1410 Ta727 1200 3400 44000
6650 240C 34250 8e50 285C 3400 5¢70 1460 34562
24690 1410 3¢545 4430 204C 16791 4400 1040 24857
3660 150 26400 Te¢80 15C 50199 Le¢T70 120 34916
9450 1680 54277 3460 1450 24400 7460 1450 44000
0e00 Q600 0eC0O CeQ00 CeCO 0e UJO 0e 00 0400 0+QC0
ARITHs AVE OF RATIQS: = 44098 , e,
LOG AVE OF RATIOS = 0e57462 e b UL & .
STANDARD DEVIATION = 16430
95 PERCENT INTERVAL = 44098 +/= Oebls




—-_GSTATION TANK (TK} 1  DATE 12-04=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIQ = C
A B G ‘ A B 9 A B C
C}%— Be8BO 3480 24315 4480 3450 14371 le70 1420 le4lé6
2¢00 170  1lel76 1680 0690 264000 6080 3420 24125
Leb0 2640 14916 2020 200 14100 2660 1480 led444
4a70 1670 24764 3¢60 3430 14090 LelttO 2460 16692
2450 0690 24777 790 401Q 14926 3460 4000 04912
2e¢30 1el0 24090 4470 1a70 26764 290 1435 24148
4e&D 1480 24472 7400 3420 2¢187 25 6490 4410 le682
4650 1460 24812 = 8430 2470 34074 7¢50 1410 64818
3600 1e50 240C0 2020 070 36142 5830 3400 lea766
4400 2440 . leb66 510 2¢20 24318 3¢20 0480 4000
DeB0 0400 04000 Ce00 0600 06000 0600 0400 04000
° ARITHs AVE OF RATIOS = 2232
LOG AVE OF RATIOS = 030968
STANDARD DEVIATION = Qe763

95 PERCENT INTERVAL

24232 +/= 0427




DATE 12=04=70 RECORDER RAMON SHANNON-

‘ STATION TANK  (TK) 2
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A 8 C 5
W > .8e50 06070 126142 18400 4400 4¢500 9440 2400 44700
- 10620 3450 24914 10450 7450 1e329 4460 le70 24705
150 1450 14000 5480 150 34866 4e60 2400 2¢300
3¢90 1el0 34545 4680 1¢00 448C0 Ge30 1le40Q 60642
10600 5450 14818 3210 1420 2583 2¢60C 1410 20363
8400 1480 Gelilly . 3400 2400 1¢500 Be30 1400 84300
8460 2450 34440 10020 3400 36400 > 3460 3w lal6l 72, ]
10e50 3450 34000 = # 4430 2420 1e954 8465 4470 Le840O
12430 200 44100 470, 1elC LegT?2 2010 1605 2¢0GC0 -
3¢20 1440 24285 47410l2470 34708 Be60 2450 34440
8400 4410 14951 4430 2420 14869 5690 2480 24107
14060 4450 3e244 5060 2¢90 16931 3430 1e70 14941
20020 9400 24244 9¢10 4400 24275 9470 5430 14830
B8e¢30 3460 24305 1040 3620 36250 11620 1410 106181
: ‘ 6£¢60 1430 54076 7e40 2010 34523 0400 0400 04000
0e¢00 0400 04000 0400 0e00 0e000 0«00 0400 04000
ARITHs AVE OF RATIOQS = 34404
LOG AVE OF RATIOS = 0ets6528
STANDARD DEVIATION = 14159
95 PERCENT INTERVAL = 34404 +/= Q434




e

" @ STATION-POWER LINE (PL) 1 DATE 12-03-70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIQO = C
A 8 G A B C A B C
A 8040 1490 Lelk2] 250 0630 84333 0e90 Q0420 44500
” 5050 1650 34666 4800 0090 4ebbh 9460 3430 24909
3680 1e60 24375 510 200 24550 1690 0e60 34166
10450 330 34181 500 le60 34125 2420 1le30 14692
1e)l0 1480 34944 2600 le20 1e666 4e40 2430 1e913
2e60 1610 24363 1e20 0e90 16333 Tel0 3625 24184
4480 2620 24181 4480 0660 84000 2020 0430 74333
530 2430 24304 3¢50 1400 34500 5¢50 1035 44074
1680 0420 94000 le50 1600 14500 5650 2400 24750
1e¢50 0630 54000 3420 140 24285 1470 1620  1e41l6
4490 1le75 24800 0e00 04CO 04000 Ce00 04C0 4000
: . ARITHs AVE OF RATIOS = 36545
_Q LOG AVE OF RATICS = 0e49004
: STANDARD DEVIATION = 10223
95 PERCENT INTERVAL =

3545 +/= Oes3




B °STATION POWER LINE (PL) 2 DATE 12=04=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIOQ = C
A B C A B C A B C
37 3¢90 1400 34900 14400 1410 124727 13450 4600 34375
' 4420 1450 24800 5050 2400 24750 2¢50 Q660 44166
16610 0420 804500 7620 2420 34272 2¢80 1640 24000
6010 2410 24904 12610 4485 24494 Te50 1690 34547
2400 0440 54000 2620 0650 4,400 2420 0470 44571
3¢50 1e9C 1le842 He4Q 0e90 44888 4490 1400 44900
28450 2460 104961 3650 1600 34500 38600 7650 54000
5650 2410 24619 3480 0630 44750 20650 4420 448380
10670 4450 24183 7680 1680 443233 6e2C . 2400 24100
9¢l5:1e5C 64100 8e¢20 4400 264050 9420 2470 36407
4460 110 44181 Qe0Q De0Q Ce000 0¢00 0400 06000
ARITHe AVE. OF RATIOS = 66693
e LOG AVE OF RATIOS = 062387
STANDARD DEVIATION = 14954

95 PERCENT INTERVAL 60693 +/= Oeé8




_e STATION DEVIL'S CANe EAST DCE 1A DATE 12-06-70 RECORDER GEORGE BARNETT

N

]
>

LENGTH
HEIGHT = B
FLATNESS RATIO = C
A B ¢ A B c A B C
140 3405 0450 64100 3480 2640 140583 4430 4e40 06977
5¢10 1el5 4Geb434 2030 100 2300 36410 2¢10 le&476
4450 130 36461 120 1405 lela?2 2¢30 0660 34833
5430 3490 14358 2675 1e35 " 26037 3420 3410 14032
4L e¢55 D480 5e68T 17630 3485 Lo 493 10 7C 2480 34821
2¢00 1640 le4s28 3420 1e90 1684 2435 1620 24791 o
1635 120 1e125 5650 0690 68111 > by 002020 1e818 £ o
9420 3450 24628 3¢15 2430 06954 5660 3415 le777
12650 190 6578 6650 1020 Sa4tlb 4e60 2810 24190
Se40Q 2¢05 442585 2650 170 20058 Z2e¢15 1400 24150
1yl £ 400 190 24105 £¢70 0e7Q 94571 2470 2440 1125
4430 120 34583 8e¢20 4el15 1975 4460 120 34833
2640 1el5 24086 6el0 24640 26541 2625 1490 14184
6 Be70 4400 2175 3600 245 Le224 5400 1650 34333
2¢10 0480 24625 2610 050 44200 13¢40 3480 36526
9e50 1e60 5937 32650 leb5 26121 8e¢1l0 1leb6C 54062
4070 180 2e631 6620 2420 24818 65090 1450 44600
Le4tQO 2410 24095 3630 3420 24593 5¢50 1460 34437
7690 2¢90 24724 500 2405 24439 3480 1635 2.81l4
4010 1450 2733 4400 1665 26424 5630 2420 24409
1650 1425 1420072511400 5460 14964 44,65 130 34576
3600 2470 1lelll 5090 400 le475 2¢20 190 - 14157
9470 215 44511 14420 720 1972 13650 3465 34698
2675 080 3e437 2400 Ce80 34750 1690 2420 QeB63
7660 1e70 44470 1660 0e60 24666 66RO 350 1942
3470 1e80 24055 Se40 230 44086 6660 1eb55 44258
6810 1480 34388 5600 090 5555 6690 3610 26225
3620 2400 14600 5690 3¢90 1le512 4440 3480 14157
11080 6680 17135 1650 1655 QeG67 6650 210 34095
14400 2¢10 60666 13400 8e¢1l0 1leb604 6660 4400 14650
8480 3020 24750 4460. 1600 44600 0600 0400 04000
0600 0400 04000 0e00 0e00 06000 . Qe00 0eC0 06000
ARITH. AVE OF RATIOS = 2887
LOG AVE OF RATIOS = 0e39759
STANDARD DEVIATION = Qe972
= 2¢887 +/= 0e¢19

95 PERCENT INTERVAL




[ eSTATION DEVIL'S CANs EAST DCE 2A DATE 12=-06=70

RECORDER GECRGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
i
LHJ} 6400 2410 24857 1130 3670 34054 590 1400 54900
2050 240 1041 1650 1620 1250 5615 2410 20452
14420 620 22290 3510 1el( 24818 9680 4420 20333
3460 1660 24250 1720 4400 44300 4430 1e60 2687
65690 2060 22653 3310 3400 1033 6e20 lab65 34757
10610 380 26657 11620 270 34027 56C0 100 54000
2¢35 0660 54583 7¢00 2480 24500 2¢75 065 44230
2620 070 30142 4600 2420 14818 3490 1420 36250
3670 1450 26466 4420 1410 34818 5¢70 1a30 44384
4¢70 1400 44700 - 3425 le25 24600 6430 1450 44199
3475 0+90 4166 ' 4450 3420 16406 13410 1450 84733
3¢90 2600 1950 2650 0090 24888 . 6400 2¢21 24714
- 6eB0 1490 3578 4¢10 1e40 20928 2¢30 1480 1277
: q 10650 380 2763 54600 1620 4415606 6480 1400 64800
6£e¢00 3445 14739 3450 190 le842 7610 150 40733
1670 1660 1e062 7660 2670 20814 5640 1400 54400
Be80 2490 34034 2¢70 1e¢l0 24454 3420 0460 Ha333
2460 0470 34714 5400 3400 le 666 3455 0670 54071
2¢320 1e50 14533 2680 0670 44000 1620 0490 16333
3460 1620 34000 4480 1e70 24823 let5 1020 16208
2435 0490 26611 1680 2600 04900 UZ 9420 450 24044
23400 1640 20142 3620 1la60 20000 2¢90 1630 20230
10680 210 5el42 5690 200 24950 Be50 2660 34269
8680 2480 3el42 7650 le60 4e68B7 6¢90 1450 44600
6e10 1670 34588 1465 0e90 1833 2660 1el5 24260
4el0 2460 1e576 7410 2615 34302 Te50 3640 24205
5690 2480 24107 7650 2400 34750 3460 2620 14636
9e80 2690 34379 2400 1lel5 - 16739 1480 0e55 34272
7¢00 2630 3043 5680 180 34222 10480 1480 64000
2¢30 3410 0Oe741 2480 1le40 24000 7400 1480 34888
2650 Se40 46140 3410 2040 14291 3¢50 1450 2333
0600 0400 04000 0600 04CO 04000 0e0C0 0600 04000
ARITHe AVE OF RATIOS = 36045
1.OG AVE OF RATIOS = 0e43610
STANDARD DEVIATION = 14051
95 PERCENT INTERVAL = 34045 +/= Qe21




— @) STATION DEVIL'S CANe EAST DCE 3 DATE 12=06=70

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
Y( 2641011600 20372 8460 3000 26866 7470 1450 5133
6680 1660 4250 5¢40 100 54400 3400 1e35. 2222
3410 150 2066 6690 1e70 4058 680 3400 28266
4e60 1008 40259 20400 7400 24857 8400 5410 1le568
8480 1470 54176 8s50 2670 39148 LeTQ 1405 LaelT6
Te60 2450 34040 4420 140 34000 4e60 2050 14840
3440 D490 36777 4460 1650 34066 T 3e50= 1650 24333 U4
5610 3¢50 14457 5670 2670 24111 3460 150 24400
6650 2410 34095 4e50 2400 24250 3470 1e10 34363
3420 0480 44000 1e40 170 04823 2460 0490 24888
6470 2460 24576 0s00 000 06000 0600 0600 04000
e ARITHs AVE OF RATIOS = 34037
LOG AVE OF RATIOS = 045024
STANDARD DEVIATION = 14082
95 PERCENT _INTERVAL = 3,037 +/~ _ 0e38




- " STATION DEVIL'S CANe EAST DCE 4 DATE 12-06=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A 8 C A B C A B C
%7 3620 130 24461 7620 330 20181 6620 1490 34263
7¢70 2440 34208 7e¢10 210 26250 13470 3490 34512
2450 32400 1lelb6 4400 3630 le2l2 4640 450 04977
2¢30 1650 1533 6810 2600 36050 4400 0095 44210
10430 4400 24575 5600 110 40545 5600 Q610 504000
2600 090 24222 3450 1le20 24916 12420 7480 led64
4LeT5 2410 24251 5600 1660 3el25 2¢20 1¢10 24000
530 1600 543C0 6660 180 34666 3630 1410 34000
5650 1660 30437 14420 5460 20535 4450 2400 24250
9400 2400 44500 4400 1610 34636 3400 1430 24307
4e40O 1640 36142 0s00 0600 06000 000 0400 04000
° " ARITHs AVE OF RATIOS = Le324
LOG AVE OF RATIOS = Q0e45634
STANDARD DEVIATION = 1319

4e324 +/= Qe &b

95 PERCENT INTERVAL




e STATION DEVIL'S CANe EAST DCE 5 DATE 12-06~70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B ¢ A B ¢ A B C
4y Be40 2060 34230 2030 2430 14000 7040 3010 24387
' 3480 1480 26111 1GeGO 1e10 94090 5¢10 1470 34000
10680 3480 2842 6630 1490 34315 3420 1600 34200
1¢60 0480 24000 5¢10 1460 36187 12400 2400 54000
11650 2420 54409 10680 2460 44153 8480 2400 44400
2¢50 0480 3¢125 4420 3460 lelbs 5¢00 1430 36846
5620 2480 1857 1470 0420 84500 3620 0470 44571
4e20 2400 2100 2680 2420 le272 B+s0Q0 2450 24200
190 1450 16266 8010 1640 5e¢785 2495 1le50 1e956
2070 Q660 44500 3400 2410 le428 1400 0490 1e111
1610 0690  le222 0e00 0400  0e000 0600 Ce00 04000
ARITHs AVE OF RATIOS = 34298
e LOG AVE OF RATIOS = 0644327
STANDARD DEVIATION = 14113

95 PERCENT INTERVAL 3298 +/-~ 0439




ASARCO DACITE DATA

Combined Readings = Ratios
Corrected Data

George S, Barnett April 20, 1971



te

" ASARCO DACITE DATA SH=l _ SAMPLES TAKCN 11/12/70 BY RAMON SHANNON _

ENGTH = A

EIGHT = B

FLATNESS RATIO = C

A B C A B C ' A B C

1650 0450 3,000 3420 070 4a571 1690 0440 4750
2360 0470 3,714 4450 Ce80 54625 6600 1400 64000
24560 0440 54500 2e¢40 0440 54000 1650 0450 34000

4650 1e70 24647 220 Qo4 54500 2080 16400 24800
1e¢40 Ce40 34500 1680 Ce&40 46500 14425 220 66477
2420 0650 44400 6020 1600 54200 5650 1670 3235
1610 0420 54500 - 3440 0650 64800 5690 0650 114800
580 1410 54272 32470 0450 74400 10600 0480 12500
10680 180 54000 6620 3420 1¢937 6600 0485 74058
15480 2640 54583 2690 0460 64500 5670 1450 34800
6040 1e70 34764 3500 1660 1e875 5600 1610 44545
3e30 1e50 24200 8440 1450 54600 Te20 2400 34600
11435 3470 34067 7430 2400 34650 11470 3480 34078
15640 2660 54923 Be30 1le4Q 54928 126410 1490, 54368
5680 230 24521 44C0 050 84000 Ce00 0400 04000
Qe00 Q600 06000 0eQD 0400 06000 0e00 000 04000

ARITH« AVE OF RATIOS = 5084
e LOG. AVE OF RATIOS = 0666699
STANDARD DEVIATION = Le726

95 PERCENT INTERVAL 54084 +/= 0e51

B .
- Rt U SRR SRS W



225t e ——

STATION SHAFT _SHZ2 - DATE 11=12=70 RECORDER GEORGE BARNETT

NGTH = A
HEIGHT = B
FLATNESS RATIO = (C
A B C A B C A B C
3¢50 0480 44375 3630 1¢20 24750 9400 1450 64000
9450 2460 34653 4420 110 324818 5630 1e¢60 34312
3e¢40 1620 248633 10650 3410 342387 5¢00 070 7Tel42
4400 1600 44000 9400 110 84181 2670 1410 24454
4470 1420 3e918 1670 0s70 20428 Te20 1440 5142
2680 110 24545 3450 0e85% 4ell7 6400 220 26727
6620 1el0 54536 4460 1090 Ze421 2¢70 0435 TeT71l4
3450 0480 44375 4040 1620 36656 2¢50 Qa45 54555
3¢20 1400 3,200 3440 0670 44857 2¢50 Q35 Tael4u2
6610 1e50Q - 44066 6620 Ce70 54857 3¢20 1610 24909
2¢50 0e40 64250 4400 0e50 84000 3¢30 0s8C 46125
5600 080 64250 340 1610 34090 5060 2+00 24800
2420 0690 34555 4400 1e70 26352 2690 0460 44833
2650 0670 34571 3610 0450 60200 4480 1e50 34200
Oe34 Qe40 0e850 4¢50 0670 6Kau28 4010 8400 0Qe512
0e00 Q0400 04000 0s00 Q00 04000 0400 0400 04000
‘ ARITHe AVE OF RATIOS = 44337
LOG AVE OF RATIOS = 058665
STANDARD DEVIATION = le481

95 PERCENT INTERVAL 44337 +/= 0e43




SH

%

o STATION _SHAFT 3 DATE 11=12=7C RECORDER RAMON SHANNON
*NGTH = A
EIGHT =8
FLATNESS RATIO = (C
A B C A 3 C A 8 C
3470 0470 54285 2¢30 Ce60 34833 4470 0440 114750
1680 0670 24571 3430 0480 48125 1¢e70 Q460 26833
3400 0460 54000 2¢30 040 56750 2¢70 0470 34857
3¢30 Qo400 84250 3400 0070 44285 4420 0480 54250
3¢40 0070 44857 2650 0460 44833 3630 0470 4el1l4
2470 0460 44500 1640 0420 74000 2¢70 0460 44500
1¢20 0630 44000 2600 0440 54000 2470 1430 20846
2¢10 0430 74000 l1e50 060 24500 4400 0460 64666
2¢60 0260 44333 9870 130 Tesbb6l 10e470 le4Q Teb42
6680 150 445332 4400 Reb6Q 54666 950 1650 54333
9¢20 0695 94684 3¢400 Ce&0 54000 5650 1420 44583
4420 0025 164800 5040 1470 3el76 510 lel5 46434
Be50 095 84547 3620 1010 24909 Tel0 1420 54916
3¢00 Q¢80 34750 3400 1400 34000 5450050 114000
4010 1000 44100 12615 310 34919 4030 050 84600
15400 2470 54555 2480 4450 DNe522 4090 1400 44900
3¢40 1al0 340690 2050 0440 66250 4e70 1465 24848
Te60 1480 44222 5650 050 90166 2040 0690 24666
e Qe00 0400 04000 Qe00 0400 0eCOO 0e¢00 U400 - 04000
ARITHs AVE OF RATIOS = 54431
LOG AVE OF RATIOS = 0¢68490
STANDARD DEVIATION = le806
95 PERCENT INTERVAL = Se43) +/= Oe48




& %

STATIUN SUTTUL'S SUMMIT SS 1 DATE  11=24=70 RECURDER GEQRGE BARNETT

ENGTH = A
EIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
6660 1420 54500 13660 1475 Te771 2650 0480 3125
Te50 2420 34409 6600 1e¢80 34333 2620 0460 34666
2¢10 0470 2,000 2¢10 0430 74000 1640 0e40 34500
3040 Q60 54566 4400 0a70 54714 35400 6860 5,303
21610 430 44906 16470 3470 46513 Ta80 2410 34714
3050 080 44375 5610 1400 54100 2890 2490 14000
3¢20 3440 04941 9400 5420 1730 3440 3425 14046
340 1440  2.428 2620 0470 34142 3660 1440 26571
340 1630 24615 2940 1430 1e846 1470 Q0e40 44250
5¢0Q 24880 1e 785 2¢70 Q430 S+000 590 1490 3105
2¢10 1470 1e¢235 0«00 04CO 0«000 0e00 0400 0CeCCQ
ARITHs AVE OF RATIOQS = 34783
LOG AVE OF RATIOS = 0s51014
STANDARD DEVIATION = le287

95 PERCENT INTERVAL 34783 +/= Qe&5




A

STATION=SUTTON'S SUMMIT (SS) 2 DATE

S

11=-24 70 RECORDER _RAMON_SHANNON - s

ENGTH

= A
EIGHT = B
FLATNESS RATIO = C
A B C A 8 C A B C
8e50 340 24500 4400 lel0 34636 4680 1440 3e428
6600 110 54454 2820 0490 2e444 2¢60 0480 34250
3450 1430 24692 5600 1680 24777 3670 1400 34700
6600 1690 24157 11450 4400 24875 6a60 2420 34000
4¢90 1010 44454 1480 0450 34600 3e40 0860 Heb66
7400 150 Leb66 65600 1400 60000 210 0a560 36500
8400 200 44000 4470 Q¢80 54875 3¢50 0040 84750
13450 2040 54625 9¢50 2600 44750 5600 1400 54000
2¢50 0650 54000 Te40 1620 64166 5650 1420 44583
6430 2480 30150 . Qe00 000 0s0J0 0:00 Q400 04000
ARITHs AVE OF RATIOQS = 44275
LOG AVE OF RATIOS = 0e50873
STANDARD DEVIATION = le514
95 PERCENT INTERVAL = 46275 +/= 056




STAL {ON=SUTTun'S SUMMIT (SS) 3 DATE 11=24=70 JECORDER RAMON SHANNON
ENGTH = A
EIGHT = B
FLATNESS RATIO = €
A B C A B C A B C
14000 3¢00 44666 = Be50 2s00 40250 3480 1440 24716
9400 2450 34600 4490 1600 44900 5620 0470 74428
1620 0450 24400 BeCO 2450 34200 3e40 1420 24833
7480 1680 44333 800 1¢50 54333 3670 0480 44625
12400 1460 74500 4670 Ce6Q 74833 6000 070 84571
6050 0460 104833 5610 3,00 14700 8400 1400 84000
5440 2400 24700 5550 2400 24750 3400 0080 34750
7¢70 1450 54133 5¢80 1+60 34625 3450 1470 24058
14¢50 2440 5e041] 10670 1420 84916 8e40 025 334600
510 140 34642 7480 2420 34545 3480 1400 34800
12400 3440 34529 4450 1480 24500 6430 1440 44500
3480 0625 154200 2480 0420 144000 4400 0480 54000
3050 0055 60363 2050 0030 80333 4070 0055 80545
9440 1675 5371 7680 1a40 5¢571 2el15 0250 4 e300
5000 1¢10 44545 7420 1400 74200 3450 0423 156217
5400 055 94090 6480 1410 64181 225 050 44500
4420 0455 74636 2e40 0450 44800 180 0e45 44000
8400 2430 34478 0e 00 D400 Ne000 T 0«00 0600 Q4000
e ARITHe AVE OF RATIOS = 66233
LOG AVE OF RATIOS = 071656
STANDARD DEVIATION = 16992
95 PERCENT INTERVAL = 60233 +/= 0e54




STATION _JI RANCH JI 1} DATE _11=24~=70 RéfﬁRDER GEORGE _ BARNETT

LA

NGTH = A
EIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
9400 1e20 72500 5400 2480 14785 3600 1405 24857
4430 1400 44300 2400 Ce70 204857 130400 4420 34095
6610 3400 24033 2¢50 1030 16923 9410 3460 26527
11485 5430 26235 5660 4450 leléd 3430 3400 14100
36470 2090 1e275 6655 leB0 360638 9410 1610 84272
11630 3480 24973 3¢50 0480 44375 7470 2040 34208
3¢50 100 34900 530 1610 44818 22400 6600 34666
1e70 030 54666 7600 1650 4Le668 6450 3450 14857
4450 1420 34750 2630 0670 3¢285 5:40 0s90 64000
Le6D D70 64571 7450 D60 124500 3670 Q680 44625
6¢00 1650 44000 7400 Qel10 70000 1¢80 1630 1e4384
4480 1420 44000 Ba80 1430 64769 2¢50 1570 14470
1670 0480 24125 4450 1s00 44500 6630 1la80 34500
2480 0e50 54600 4410 D890 44555 4490 0640 124259
4490 1010 4454 4450 0490 54000 0600 0600 04000
0e¢00.- 0400 04000 0e00 0eQC 04000 - 0600 0400 04000
ARITHs AVE OF RATIQS = 54639
@ oG ave oF RATIOS = 0657686
STANDARD DEVIATION = 1699

54639 +/= 0450

95 PERCENT INTERVAL




| STATION JI RANCH JI 2 DATE 11=24=70 RECOPNER GEORGE BARNETT

ENGTH = A
EIGHT = B ,
. FLATNESS RATIO = (C
A B C A B C A B8 C
730 2430 34173 8400 3400 2666 740 0670 106571
14400 5400 24800 17610 3¢50 44885 13450 8480 14534
10660 4410 24585 7320 2400 34600 9430 3440 24735
17450 4460 34804 8490 1430 HuBh6 7410 0480 Be875
10e70 1450 74133 12220 2670 44518 8420 085 94647
20680 2020 66500 18820 4950 4eQ44 13620 5610 24588
15430 2600 74650 790 2440 36291 4470 2410 24238
4040 080 545C0 2020 0«80 24750 11670 390 34000
Se50 3450 24714 2¢10 1leC5 24000 6650 1410 66272
6430 2660 24423 7320 1280 44000 11460 7400 14657
8400 1400 84000 4420 070 64000 16620 750 24160
2870 050 54400 15610 65450 26323 10400 400 24500
17400 3620 54312 14440 4410 34512 17480 3420 54562
Ce00 000 00000 CeC0 0a0Q0 060C0O 0e 00 0e0Q0 04000
ARITHs AVE OF RATIOS = 44430
LOG AVE QOF RATICS = Ce59083
STANDARD DEVIATION = l«509
e 95 PERCENT INTERVAL = L at430 +/= Oe&?




eENGTH
WE[GHT

U n
9]

FLATNESS RATIO = C
A B C A B C A B C

3¢40 0460 54666 2050 1lel5 26173 9¢20 3430 24787
2050 1400 24500 2690 1elQ 24636 2420 2410 14047
1050 6410 14721 11650 7420 14597 13480 4680 24875
17610 9480 1,744 12610 3460 3,638 11690 2490 2,051
14640 3¢60 44000 10«30 580 14775 Te20 3620 24250
12650 .6440 24015 Be50 5400 1700 6600 4440 le363
900 5610 le764 26620 94860 24729 4415 3,80 14092
4460 6600 14150 400 4410 06975 4el4Q 2460 16692
3620 4420 04761 13¢30 7020 14847 7620 3480 14894
3¢50 2690 10206 ce40 1e80 16333 0600 0400 Qu4Q0O0
0eQ0 0400 04000 0e¢00 0400 04000 0e00 0eQ0 04000

ARITHs AYE OF RATIOS = 20103

LOG AVE OF RATIOS = Qe27811

STANDARD DEVIATION = 0697

95 PERCENT INTERVAL = 2¢103 +/= Oe25




STAT*ON __OAK_"LAT (OF) 2 DATE 11=25=70 RECOPDER GEORGE BARNETT

@ ENGTH
1GHT =

[N ]
o >

FLATNESS RATIO = C
A B C A B C A B C
6680 2420 34090 1650 0675 24533 3450 110 34181
3450 100 34500 150 CeB80 14875 2060 le4d 14793
6620 2450 24480 3490 2430 14695 6670 2650 24680
3400 290 1,034 5860 2490 1631 le70 2830 04739
4430 1e50 24566 2¢30 1610 24090 Be35 280 24982
4030 4600 1,075 4400 le25- 34200 3470 0e90 4111
Be0O0 4e50 16777 Qa20 4020 24190 4430 2430 14869
2450 1lal0. 2272 2650 1e70 24058 7410 2410 34380
6450 3430 16969 Sed0 280 36362 4e70 1e70 24764
4950 2460 1250 5080 260 24230 0e00 0eCO0 04000
0e00 0600 0400C0 Oe00 04CQO 06000 0e00 000 04000
ARITHs AVE OF RATIOS = 2345
LOG AVE OF RATIOS = 0e34014
STANDARD DEVIATICN = Ce822

95 PERCENT INTERVAL 20345 +/=~ 029




STATION OAK FLAT (OF) 3  DATE 11=25=70 'PECORDER GEORGE BARNETT

@cicti - A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
Te50 1690 34947 BelQ 1le25 66480 Te50 3420 20343
5655 1e75 34171 3,70 2400 14850 3¢40 le35 24518
3450 1020 26916 8¢30 3400 26766 4520 2630 1la826
6400 2480 26142 3460 1e40 24571 4455 1480 24527
9430 3470 24513 3410 1030 26384 4eCO le85 24162
2450 1620 24916 3420 1620 2666 1¢3C 1655 04838
4030 2020 1e554 2640 lel5 2086 2010 1e10 24818
8410 3¢80 24131 2070 1640 14928 2600 2s10 04952
4e10 2020 16863 3:30 1660 20062 11e2C 470 26382
0¢00 0¢00 (o000 Ge0C 0s00 Ce00O0 0600 Ce00 02000
ARITHs AVE OF RATIOS = 26471
LOG AVE OF RATIOS =~ = 036302
"STANDARD DEVIATION = CeBT6

20471 +/= 0e33

95 PERCENT INTERVAL




STATION -THROW_ __NQa« (235) 1 DATE 11=25=70 RECORDER GEQRGE BARNETT

) e..ENGTH

= A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
12620 7660 14605 1420 4660 264634 6400 2460 24307
12¢90 7640 14743 5220 1650 34466 3410 0e70 4Lab28
14440 5450 24618 Be40D 4L4a70 14787 6610 1450 4 e 066
1e20 0480 24375 6480 2690 24344 10460 3480 24789
2490 2¢10 1438C EeT70 3850 - 24485 B8e60 2470 36185
2e50 220 1e136 4430 1490 2e263 4450 0690 54000
6e¢80 2450 24720 3¢3C 0490 34666 Te70 2460 24561
10470 6410 16754 BeG0 5670 leb61 9¢50 4400 264475
470 2400 2350 3450 Ze10 l1e666 Te60 3600 2e¢533
Q000 0sC0 040C0 Ce0C CaCO 04000 Ce0C Q0400 04000
ARITHe AVE QOF RATIOS = 2e556
LOG AVE OF RATIOS = 038146
STANDARD DEVIATICN = 0e91l5
95 PFERCENT INTERVAL = 26559 4+ /= Qe34

D -

RSt O W

oy memr




_STATION -THROW NOe _$235) 2 DATE  11=25=70 RECORDER GEORGE BARNETT

—‘.ENGTH A

HEIGHT B

FLATNESS RATIO = C

A B C A B C A B C

4e20 1600 44200 5400 215 2325 2¢80 1405 24666
1846011630 1646 12430 5420 26365 12440 5450 2254
1250 5660 26232 9420 4650 26044 12620 7430 16671
2066012600 14716 7el0 3460 1820 Ba50 4890  1e734

910 4e¢l0 24219 16470 £e80 29455 13450 2400 64750

7620 2440 24000 5460 3410 14806 10670 4480 24229

2830 1le30 1e769 10640 4400 26600 8e¢00 4430 1860
10070 740 Llae44b, 5610 140 " 30642 Ba30 2020 30772
10460 3450 34028 Bebl 3450 1542 TeC0 4480 1le458

Beb60 3670 24324 0600 000 0e0C0 Qe 00U 0a0QO 04000

ARITHs AVE OF RATIOS = 2449

LOG AVE CF RATIQCS = 0e35906

STANDARD DEVIATION = 0e868

95 PERCENT _INTERVAL = 26448 +/m Ne32




STATION _CRFFK_(CRK) 0 DATE 12-03=70 RECORDER GEORGE BARNETT

, LENGTH = A
] EJGHT = B
FLATNESS RATIO = C
A B C A B C A B C

9480 3630 20969 5680 1e30 4e4ol 5600 2845 24040
5660 0e70 240C0 4460 2415 28139 Be20 1650 54466
4460 2460 10769 4890 1e60 20062 8400 3480 24105
BabhQ 3620 24656 5490 1e0Q 54900 65630 110 54727
65e50 lad5 Lae4B2 6elS 2420 24931 5610 1640 34642
7270 3640 20264 1e90 2410 0904 4450 0460 74500
4650 1610 44060 Te45 1a70 Le382 21430 5450 34872
116706430 14857 970 2650  3e344 5620 1490 247326
5600 1620 4a4l66 4030 1450 24866 4430 1480 24388
5070 1e50 24800 2490 1405 29761 2¢00 0475 24666
Te70 340 24264 - 4280 1e00 44800 ¢80 2480 24428
6050 1670 24823 3¢50 140 24500 6630 2410 3,000
Te80 3490 24000 0«00 Ce00 04000 0eC0 0a00 04000

ARITHe AVE OF RATIQS = 348653

LOG AVE OF RATIOS = 0e49822

STANDARD DEVIATION = l1e215

95 PERCENT INTERVAL 3¢453 +/=  0e39




DATE 12=03=70 RECORDER GEORGE BARNETT

STATION CREEK =~ {CRK) 1 o
o
LENGTH = A
HEIGHT = B
FLATNESS RATIC = C
A B C A 8 C A B C
8¢00 1690 44210 2¢60 0670 3aTl4 4e¢30 1e40 34071
7e¢90 1480 44388 4420 460 04913 4420 2470 1le555
6e00 2490 24068 5¢00 1425 44000 3400 3400 14000
3420 2640 16333 10600 360 26777 6600 1630 4615
1480 130 .1le438¢ 2¢10 1415 leB826 4470 4430 1093
., 2030 1e25 14840 5650 520 164057 28490 7430 24958
2810 1460  1e312 3450 0645 Te777 2¢90 2430 14260
2¢20 0490 ekl hy 5240 1le60 34375 1020 4410 26487
Be¢20 1460 5el25 8490 1el0 84090 9400 3¢90 2307
2450 1480 14388 470 3¢50 la342 G670 1630 34615
5400 1400 54000 7400 2400 34500 3660 120 34000
3¢60 1630 24769 10600 140 T7el142 3¢60 1430 24769
3¢50 080 44375 3460 0480 44500 Be50 2450 24400
3400 1620 24500 5¢30 1e¢l0 44818 3430 1450 24200
11¢50 2620 54227 13400 1630 104000 6450 0690 74222
7400 1600 74000 6430 0490 74000 10660 0a80 124250
6¢10 0670 8a71l4 10e¢40 100 104400 6¢60 070 9e428
Be70 2430 34782 10400 2600 5400C 0e00 0400 0e000
0e00 CeCO 06000 0eC0 0e00 0000 De00 0400 04000
ARITHs AVE OF RATIOS = 44119
LOG AVE OF RATIOS = 0e51871
STANDARD DEVIATION = 14347
95 PERCENT INTERVAL = 46119 +/=- 0436




STATION CREEK (CRK) __2A DATE 12-03=70 RECORDER GEORGE BARNETT(N75W)

LENGTH

= A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
12420 2405 54951 5¢90 1le80 34277 8e¢1l0 120 64750
3640 1490 14789 820 1le70Q0 44823 20400 4060 44347
2¢40 0480 3,000 2020 0460 24666 5000 1le35 34703
14820 3405 445855 2260 1620 24166 _3e60 0660 64000
3¢65 1010 24318 6650 0680 Be250 3¢60 1e00 34600
2050 Qe65 24846 3055 1le40 24535 5020 1420 44333
3420 0085 2764 530 1430 44076 3e45 0450 64900
5690 1610 54363 Te40 1630 54692 5470 le45 24931
7¢40 1435 54481 3e¢30 090 3666 3¢90 1600 324900
6620 2605 24024 2660 le4Q 44000 4220 0680 54250
580 le&0 44142 4440 1400 44400 6650 1820 5akls
600 1020 54000 15670 3400 54233 3¢80 1400 34800
14420 4400 24550 T7eC0 2660 24692 10410 3430 34060
4480 1600 44800 310 0690 ZRalkb4 6680 1620 54666
8¢40 1620 74000 5690 2420 24681 4640 1e30 26384
9400 32490 24307 Be20 150 54666 530 1440 2,785
" Be30 leb0 £4928 Te70 1660 4Le812 6¢10 1010 54545
5640 1020 446500 6¢3C 1e50 4e199 " 5400 100 54000
8400 100 £4000 5090 0¢S0 £4555 3e¢30 1650 2200
7000 1el0 €£4363 990 2400 44950 4400 040 104000
0e¢00 0400 (06000 0s¢00 0400 Q000 0e00 0e00 04000
ARITHe AVE OF RATIOQS = 44585
LOG AVE OF RATIOS = 063615
STANDARD DEVIATION = 14591

95 PERCENT INTERVAL 44585 +/~ 0440




; ,STA.'ION CREEN (CRKJ) . 2B DATE 12=03=70 RECORDEK GEORGE BARNETT

ENGTH = A
EIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
4450 1600 44500 1e90 0640 4e750 1e80 0640 44500
3¢30 0480 44125 ) 3¢50 1400 34500 7400 1le50 44666
3¢50 1620 24916 8e¢70 1le40 6e2l4 6e¢10 2450 le742
C 9460 2660 34692 5830 1620 4oetlb 17650 2470 64481
10660 2¢80 24785 6030 1630 4e846 13400 3400 44333
9620 1e¢S0 44842 4600 0090 tebay 3620 1e00 34200
2070 0e70 24857 4420 0uBO 50250 350 Ce70 54000
6¢70 1650 4He466 5660 2010 24666 4090 0e70 74000
420 0480 54250 Te40 1410 64727 7060 1eCU 74600
21630 2450 84520 4460 1el0 44181 7el0 16420 54916
14620 23470 34837 7800 2460 24692 6eaT5 2640 24812
Te70 1060 44812 11480 2450 44720 4625 0480 54312
5650 1680 24055 5425 180 24916 4640 1400 44400
19610 350 54457 3¢00 1400 34000 5600 1lel5 4e347
5660 2e30 24434 3400 1410 24727 4410 2430 le782
840 1e80 40666 5470 2450 l1e914 2v50 1400 24500
2040 1el0 24181 7¢00 1leC5H 66666 BelQ 1070 4e94]
4095 1010 44500 5450 4010 1e4341 " 3460 0495 34789
i 4010 2410 14952 2020 0640 5500 8e50 580 16465
"}4050 1665 26727 10670 2430 44652 ¢80 2450 24720
0e00 0600 (Ca000C Cel0 0400 Ce00Q0 Ue0C 0400 " 04000
ARITHs AVE OF RATICS = 44153
LOG AVE CF RATIOS = Ce58527
STANDARD DEVIATICN = leb46

95 PERCENT INTERVAL 4153 +/= . 0436




—

STAL iGN __RUFF SLOPE  (RS) 1 DATE  12=03=70 REGRDER RAMON SHANNON )

ENGTH = A
EIGHT = B
FLATNESS RATIO = ¢
A B C A B C A B C
13600 4450 24888 23450 6000 3916 17¢50 4400 44375
B8e70 2400 446350 3660 1400 348600 2¢00 0470 24857
4Le50 0680 54625 B650 2400 44250 12600 3450 34428
49230 1leldQ 24909 5020160 34250 520 1670 24117
3¢60 Q¢80 44500 2830 0490 24555 11¢50 4400 24875
7950 180 44155 Ga30 1090 2263 8e00 3650 . 24051
2¢80 1400 2480C0 8e50 2650 36400 5¢90 1470 34470
7650 2480 24678 1120 3480 24947 6420 4430 1le44l
9¢70 2450 3.488C 5650 2410 14774 3¢50 0660 54833
40 3610 2064 SadQ 2490 1e8u2 5420 2480 1857
26070 5420 54134 10620 1470 64058 Beb60 2630 34739
8¢60 2420 34909 12480 300 4e0CO .~ 11640 0490 124666
TeCUO 16390 34684 Tel70 240 34208 1220 2460 44692
7450 150 540C0 3440 0460 Heb66 4480 1e90 24526
0el0 0«00 04C0O0 DeQ0 0400 . 0eQOO 0e00 000 04000
ARITHs AVE OF RATIOS = 34768
LOG AVE OF RATIOS = 0e52943
‘ STANDARD DEVIATION = le324
95 PERCENT INTERVAL = 34768 +/= 0e40Q




STATION RUFF SLOPE (RS) 2 DATE 12-03=70 _ RECORDER RMAON SHANNON

Ny

LENGTH A
HEIGHT = B
FLATNESS RATIO = C
A B C A B C A 8 C
4400 Ce90 444 . 3e50 0e70 56000 4410 1020 34416
3610 0480 34875 4460 1620 3,833 4450 2410 24142
5¢00 1400 54000 4920 150 24800 4e¢30 0e80 54375
050 1420 5e416 3e80 0480 4e750 2420 D660 34666
4eC0 0680 54000 3480 0470 54428 5430 1490 24789
5660 1¢7C 34294 5610 1690 24684 2020 0490 2eb44
5050 2400 342590 5e30 1650 44199 2020 1410 24000
7020 1630 54538 420 2e4C0 264100 . 10630 1450 64866
5000 1450 44000 4470 2620 24136 2¢10 0e70 34000
56C0 1650 3,333 11450 3400 324833 Be00 2400 44000
Tel0 14230 36544 Te80 5665 14280 2045 1400 24450
9020 2440 34833 3490 1650 24599 3e00 Q0e55 54454
2¢50 0460 44166 420 0650 8§¢400 Te80 2450 3e¢1l9
116280 2420 54363 3470 4465 04795 5620 1470 34058
3¢90 lel5 «291 4485 1a70 24852 2¢80 1leB0 14555
4030 2410 24047 4480 1e55 34096 4¢00 1410 34636
2450 1400 24900 6650 2470 24407 2480 0025.110200
4e80 1420 44000 4060 1o 36285 . 3610 0490 3eb444
585 le45 44034 SeC0 320 24812 0e00 0400 04000
‘ CelC 0400 (el00 QeCO. 0eCQ . 0u000 De00 0e00 04000
ARITHe ‘AVE.QF RATICS = 36765
LOG AVE OF RATIOS = 0653683
STANDARD DEVIATION = de3l4

95 PERCENT INTERVAL 36765 +/= Oe34




RECORDER GEORGE BARNETT

—STATION  SUM RANK  (SB) 1  DATE  12=02-70
ENGTH = A
. WPLEIGHT = B
FLATNESS RATIO = C
A B C A B C A B C
9620 3410 24567 5620 140 4e428 420 130 34230
Be30 160 54187 1080 110 94818 7410 06495 74473
4040 l1e50 249373 10400 2¢20 44545 510 1400 54100
2050 2605 14219 520 1e40 34714 4040 0450 86800
3020 0060 54333 9e¢80 0470 144000 6e¢90 2620 3el36
Be¢00 2440 34333 $¢50 1620 5,000 Be0O 145U 54333
10650 2440 44375 3420 Ce50 54400 3470 0470 54285
8460 2430 2,739 2680 CeB0 44750 5620 2400 24600
3¢70 0e80 44625 3¢60 Q0450 74200 12400 2400 64000
£el0 letQ 44428 12390 200 44300 62D 2410 24952
4450 1600 44500 4450 2400 24450 4490 2400 24450
4000 Qo880 5,400 320 0e90. 34656 Be20 1640 54857
4060 1620 34833 3¢60 140 24571 3660 0a70 54142
5¢50 100 54500 20 120 54156 3410 Ce70 4a428
4040 1040 34142 2430 Cel0 234000 14400 3480 34684
12420 1e5Q 8,733 Eal0 1e40 44785 Te60 1480 44222
0e¢00 000 04000 Ce00 0400 £600CO CeQ00 0400 04000
___‘ ARITHs AVE OF RATIOS = 56423
LOG AVE OF RATICS = 04656543
' STANDARD DEVIATION = le784
95 PERCENT INTERVAL = 5423 +/= 0«50




STATION_ SUM BANK  (SB) 2 DATE 12=03=70 RECORDER  GEORGE BARNETT

e

LENGTH

= A
Q- v
STFLATNESS RATIO = C
A B C A B C A B C
26440 8410 34259 10470 0490 114888 12470 3450 34628
13¢20 4010 34219 13620 1460 84250 6e00 1610 54454
4480 1610 44263 . 2405 1410 24409 4e30 0490 G4o777
4650 0495 G el36 3640 0470 4LeB57 4430 1450 24866
9e¢90 2400 44950 3480 1420 34166 6060 4420 le571
9¢70 3470 26621 4e50 1650 34000 1180 3410 34806
7420 2080 24571 5640 1460 34375 7490 2450 3,160
10400 2010 44761 950 4e50 24111 6¢00 2¢40 24500
4610 Ca70 54857 Be5C 1410 Tel127 1200 3,00 4,000
€050 2400 34250 8¢50 250 34400 5870 1e60 34582
3¢90 1lel0 34545 4630 2440 le791 4e00 1440 24857
3660 1650 244050 7480 1450 54199 4070 1420 34916
9450 1680 56277 3¢60 1450 24400 Te60 1490 4+000
Ce00 0600 04000 OeU0 04C0O 0.000 0e00. 0e00 0,000
ARITH+ AVE OF RATICS = 44012
LOG AVE OF RATIOS = Qe56514
STANDARD DEVIATION = 16402

40012 +/= 0444

' S5 PERCENT INTERVAL




sT&TION TANK _(TK) 1 DATE 12~04=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
"FLATNESS RATIO = C
A B C A B8 C A 8 C
8480 3480 24315 4480 3450 le371 1e¢70 1420 les1l6
200 1670 16176 1480 0690 24000 6e80 3420 24125
G660 240 1a916 2020 200 14100 2060 1480 lebuy
4070 170 24764 30560 230 14090 4040 2460 1e692
2e50 0490 24777 Te30 4alC le926 3665 4400 0912
2330 110 24080 L4970 178 24764 2¢90 1e35 24148
4e45 1480 24472 700 3420 24187 690 4410 14682
4950 1660 24812 8430 2470 34074 7650 1410 64818
3600 1e5C 24000 2420 C¢7C 34142 5¢30 3400 14766
$e00 240 14666 5410 220 24318 2020 080 46000
0400 0400 (4000 Ce00 0400 (4000 0e00 0400 04000
ARITHs AVE OF RATIQS = 26232
LOG AVE OF RATIOS = 0620968
STANDARD DEVIATION = Qe763

95 PERCENT INTERVAL 20232 +/= Oe27




STATION TANK _(TK) 2 DATE _12=04=70 RECORDER RAMON SHANNON

. LENGTH = A
| @ticHT - 6
FLATNESS RATIO = C
A B C A B C A B C
9050 070 134571 18eC0 4400 44500 9¢40 2600 44700
10620 3450 2914 10450 7490 14329 460 1470 24705
1e50 1450 1¢0C0 580 1450 34866 4¢60 2400 24300
3¢90 1410 3e545 4080 1400 44800 9¢30 1440 66642
10e00 5e5C 14818 3410 1420 24583 2060 1el0 243863
Be00 180 4Gabaug 3400 2.00 le500 Se30 1400 84300
8660 2450 324440 10420 3400 36400 3460 2410 le714
10650 3450 34000 4430 2420 1s954 EabD 4470 le840
12630 3400 40100 “s70 1410 46272 2e¢10 1le05 24000
3620 144C 24285 4781012670 34708 B8e60 2450 34440
8e00 4410 leS51 4830 24380 le869 5690 2480 24107
14060 4450 34744 56560 2490 le931 2430 1470 le941]
20020 Gel0 2e244 9¢10 4e00 .- 26275 9¢70 5430 1e830
8430 2460 24305 10640 2420 34250 11420 1410 104181
6e50 1#3C  54C76 Te40 2010 24523 CeU0 0400 0.,G00
0e¢00 040C " QoCCGC a0 0400 0eCQO 0e Q00 0400 04000
ARITHs AVE OF RATIOS = 3!449
| - LOG AVE OF RATI!OS = Cet&7022
& STANDARD DEVIATION = 1e175
95 PERCENT INTERVAL = 38449 4/ Oe34

1




-STAiLQN-PQﬁﬁﬁugINE (PL)Y 1 DATE 12=03=-70 RECORD£R GEORGE BARNETT

LENGTH = A
EIGHT = R
LATNESS RATIO = ¢
A B C A 8 C A 8 C
8440 1490 40421 2450 0430 84333 Ce90 0420 44500
. SLQQ‘LLQQ__§L§§6 4eC0 QeGS0 4Getbo 9660 32430 24909
' 3480 1le60 24375 58l0 2400 24550 1e90 Q460 34166
10650 24320 30121 2020 1460  241¢5 2020 1430 le692
7el0 148C 34944 2000 1e20 letb6 4040 2430 1eS13
2060 1410C 28363 le20 Cas0 le333 7010 3425 24184
¢80 2420 24181 - 4¢30 0460 84000 2620 0430 783332
5630 26320 24204 3850 100 24500 5¢50 1435 44074
1e80 Ce20 94000 1e50 1400 14500 5050 2400 24750
1e20 0430 5,00 3420 le40 2,285 1670 1420 lat41l6
4490 1075 2¢80C 0«00 000 Ce0Q0C 0e 00 0e Q0 0000
ARITHs AVE OF RATIOS = 24545
LOG AVE OF RATICS = Cet9004
STANDARD DEVIATION = 1e223

95 PERCENT * INTERVAL 34545 +/= Qe43




)

STATION POWER LINE (PL) 2 DATE  12=04- /O RECORDER GEORGE BARNETT

S

—a LENGTH = A

HEIGHT = B

- FLATNESS RATIO = C

A B C A B < A B C
2490 1600 34500 14400 1410 124727 13450 4400 34375
4420 1e50 2e480Q 5¢50 2¢00 26750 2e50 0460 4alb6

16010 020 804500 T7e¢20 2420 2e272 2¢80 140 2000
6e¢10 2410 24504 1210 485 26494 7¢50 1690 2947
2400 Ce4C 54000 2020 Ce50 44400 320 0270 44571
3450 1+9Q 18472 G440 Q0690 4888 4690 1600 &4e900

28e50 2460 10eG561 3¢50 14Q0 34500 38400 7460 54000
5¢50 2410 20619 2480 CaB0 44750 20650 4420 44880

10670 4490 24183 Te80 1e80 443332 6420 2400 34100
915 1le5C 6e¢100C S8420 4400 24050 9620 2470 3e4Q7
4460 110 4GelB81 - J0e00 CeQ0 04000 Q0e¢00 0400 . 06000

ARITH. AVE OF RATIOQOS = 5693
LOG AVE OF RATIOS = Qeb2387
STANDARD DEVIATION = 16954

95 PERCENT INTERVAL e693 +/= Qeb8




STATION DEVIL'S CANe  EAST DCE 1A DATE 12=-06=70 RECORDER GEORGE BARNETT

e LENGTH = A
HEIGHT = B
FLATNESS RATIOQO = C
A 8 C A B C A B C
3405 0450 6,100 3¢80 240 14583 4430 4440 04977
5010 1el5 4Leb434 230 1e¢00 24300 3410 2410 1a476
4450 1630 3Be4bl 1420 1405 1el4?2 2030 0660 34833
52020 3490 143258 2alb 1635 26037 3620 3410 14032
4e¢55 0eBO 54687 17430 3485 4e493 10470 2480 34821
2400 1660 1e428 3420 190 le684 3e35 1420 24791
1e35 1e2C 1el125 550 0450 64111 4480 2420 24181
G20 2350 24628 . 3el5 330 04954 * 5460 3415 1e777
12650 1490 6e578 6e50 1620 S5e¢b41l6 L4460 2410 24190
Sa8) 205 44585 3450 170 24058 2015 1600 24150
4e¢C0 1eSC 2105 5¢70 070 G571 2070 240 14125
4430 1420 24582 B620 4615 14975 4e60 1420 34833
2¢40 leld 24086 5410 2e40 24541 2¢25 1490 " 1elB4
B8e70 4400 24175 3600 2645 14224 5600 1650 34333
2¢10 0480 24625 2410 050 44200 1340 3480 36526
0450 160 54937 3650 1465 26121 BelO leb650 54062
4670 1e80 24611 5620 220 24818 6690 le50 44600
440 2010 24085 Be30 3420 24593 - 5650 1460 34437
‘ Te90 250 24724 5600 2¢05 26439 3480 le35 24814
‘ 4610 1450 24733 4400 1465 24424 5030 2420 24409
1¢50 1425 14200 11600 5460 1la964 4465 1430 34576
3400 2670 161113 5690 400 14475 2e420 190 1157
Ge70 2015 44511 14420 720 1e972 13450 3465 34698
2075 080 34437 . 2400 D480 24750 1490 2420 04863
760 1870 4447C la60 0660 24656 6e¢80 3650 1942
570 1480 24055 Sab0 2030 44086 6460 leB5 44258
6410 1480 34388 5¢00 0690 54555 6490 3410 24225
3020 2400 14680 2890 390 ledi2 L4040 3480 1157
11480 6480 1e735 145G 155 Ce967 6¢50 2410 34095
14600 210 646566 13400 8410 ls604 6e60 4400 1650
8e¢80 3420 24750 4460 1600 44600 0e00 0400 0000
0«00 Q040C (Q40CO 0400 0400 06000 0e00 0aQ0 04000

ARITHe AVE OF RATIOS = 24891

LOG_AVE CF RATIOS = 0e39845

STANDARD DEVIATION = Qe974

95 PERCENT INTERVAL = 24891 +/= 0019




STATIOM DEVIL'S CANe EAST DCE 2A DATE 12-0$-70 RECORDER GEORGE BARNE /T

LENGTH = A

Ny - ) HEIGHT = B

FLATNESS RATIO = C

A - B C A B8 C A B C
6600 2410 24857 11e¢30 3e¢7C 34054 5690 1400 54900
2850 2440 16041 1eSQ0 1420 1250 . 5el5 2410 24452

14420 6620 24290 3410 lelQ 24818 9¢80 4420 24333
3460 160 26250 1720 4400 44300 4430 1e60 24687
690 2460 24653 32410 3400 164033 620 leb65 24757

10610 2480 Ze657 11620 3470 36027 25600 1¢0C 54000
3635 Ce60 ©Se49583 Te00 2680 24500 2¢75 D465 44230
2420 0e¢70 326142 4400 220 14818 3490 1020 34250
3470 1450 24466 4¢20 1e¢10 34818 5070 1e30 4384
4e70 1400 La700 3825 le25 24600 630 1450 44199
2¢75 0430 44166 4450 2420 1le406 13410 1450 84733
390 2400 14950 2660 0090 24888 6400 2421 26714

6480 1690 36578 4e10 1e40 24928 2430 1e80 1e277

10ae50 3480 26763 56400 120 44166 6480 1400 64800
6400 3445 1739 3¢50 1090 14842 Tel0 150 44733
1s70 1460 1062 T¢60 2¢70 26814 5¢40 1400 . 54400
8¢80 2490 34034 2470 14190 2e454 3420 0460 54333
2060 0e¢70 24714 5¢00 346007 le666 . 3655 0470 54071
2430 1le50 14533 26830 0470 44000 1420 0490 14333

‘ 3660 1420 340C0 4480 1e70 24823 le45 1420 1.208
2¢35 090 2eb1ll 1480 Z240CC Ca900 9420 4450 2044
2000 1460 2el42 3020 1680 24000 2690 1630 24230

10680 2410 54l4a2 "5e90 2eC0 24950 8450 2460 34269
8¢80 280 3al42 Ta50 1leb6C 44687 6490 1le50 44600
6610 1le70 34588 1¢65 0650 14833 2660 leld 24260
4410 2460 14576 7410 2415 34302 76503440 24205
5490 2680 24107 7¢50 2400 34750 T 3460 2420 14636
9480 2690 - 24379 2000 1lalb 1e7329 1480 0455 34272
T7e00 2630 354043 5680 1480 34222 1080 1480 64000
2030 310 Ca741 2¢80 la40 24000 7400 1480 34888

26450 6440  4al40- 3¢10 2040 14291 3¢50 1650 24333
0e¢00 Ce00 040Q000C Ce00 Ce0Q0 04000 0e00 0400 04000

ARITHe AVE OF RATIQS = 34045

LOG AVE OF RATIQCS = 0443610

STANDARDC DEVIATION = 14051 :
95 PERCENT INTERVAL = 26045 +/= 0621




STATION DEVILYS CANe EAST DCE 3 DATE 12=06=70
LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A 8 C A B C A B C
260101100 24372 Beb60 3400 24866 7670 1e50 54133
£480 1660 44250 5640 1400 54400 3400 1635 2222
3410 1450 2406606 6¢90 1670 44058 65680 3400 20266
L 60 1e08 44258 A0e00 Te00Q 2857 Be400 54310 leoE8
Be8O 1e70 5Hal706 8450 2470 24143 4470 1405 44476
Tab0 250 26040 4620 1440 34000 Le60 2450 16840
3440 000 34777 4060 1e50 34066 3455 1leBQ 24366
5010 2450 16457 5470 270 24111 3¢50 1450 24400
6850 2010 2.09E 4450 24CC 24250 3470 1s10 34363
3520 0680 4,003 le40 1e7Q Ce823 2460 0490 24888
EeT70 2460 20576 0«0 060 04000 0«00 0eQ0 Q000
ARITH. AVE OF RATIOS = 34038
LOG AVE OF RATICS = 045044
SIANDARD DREVIATION = 1.082
95 PERCENT INTERVAL = Qe38

34038 +/~-




- STATIO.. DCVIL'S CANe EAST DCE 4 DATE 12=0¢~70 RECORDER GEORGE BARNETT_

e LENGTH =
HEIGHT = B
‘ FLATNESS RATIO = C
A B C A B C A B C
3420 130 2¢461 7420 3630 24181 6e20 1a90 34263
Te70 2440 36208 7610 3410 24290 13470 3490 34512
3650 2400 1el66 4400 330 le2l2 L4o40 4450 064977
2430 1e50 1e533 5610 24C0 36050 4400 0a95 44210
10630 4eCO 24575 5400 1el0 4545 5400 0410 504000
2¢00 0650 24222 3¢50 1e20 24916 12¢20 7480 16564
GeT5 210 Ze261 5400 1660 34125 - 2020 110 24000
5630 14C0 £+3090 6660 1e80 - 3466606 3430 1elQ 34000
5650 1460 3e437 14420 5660 26935 4450 2400 20250
2000 2sC0O 44500 4400 16l 34636 3s00 1e30 2307
440 Lo 3el42 0«00 0uQ0 06000 0e¢00 000 Q000
ARITHe AVE CF RATIOS = L6324
LCG AVE OF RATIOS = Oe45634
STANDARD DEVIATICN = 1319

95 PERCENT INTERVAL 4e324 +/= Ce&tb !




STATION DEVIL'S CANe EAST DCE 5 DATE 12-06~70 RECORDER GEORGE BARNETT

LENGTH A
HEIGHT B

FLATNESS RATIO = C

A B ¢ A B C A B C

8eu0 2460 34230 2030 230 1000 7440 3410 2387
2480 1e80 26111 10400 1610 96090 5¢10 1670 34000
1Ce80 3480 2¢842 6430 1¢90 36315 3420 1600 34200
lebl QeBGC 2000 2630 1960 34187 +2¢00 2400 62000
11490 2620 54406 1080 2460 44153 B480 2600 4440C
2850 046C 24125 4020 2460 lelbé6 5000 1e¢30 34846
5420 248C 14857 170 2420 84500 3¢20 Q670 44571
Le20Q 24CC  241CC 2480 2420 le272 Bs00 2450 24200
1e¢90 1450 16266 Bell le40 5785 2e95 1650 14566
2270 Qe60 4500 300 2410 lek28 1600 0490 lelll
1410 0650 le222 Ce00 CeCO  04C0O0 Q0s00 0eQ0 04000

ARITH.. AVE OF RATIOS = 34298

LOG AVE OF RATICS = Qe&4327

STANCARD DEVIATICN = 14113

§5 PERCENT INTERVAL 304298 +/= 039




TAB




RELATION

TO DACIT

1980 (

1820

1610!

1590

1450

1300

1075"

690" (

E

top)

Nearest
to base)

SUMMARY OF RATIO'CALCULATIONS ANb

CALCULATIONS LESS DELETIONS OF
DR, D, W, PETERSON'S DATA

STATION NAME

OF -1
SHA-15
SHA-13
SHA-12
SHA-11
SHA=10
SHA=9

SHA-7

TOTAL TOTAL TOTAL TOTAL
RAT 10 RATIO RATIO RAT 10
MINUS 2 MINUS 4 MINUS 6 MINUS 8
RATIO READINGS READINGS  READINGS  READINGS
1,224 - - - -
1.683 -- - - -
2.,0000 - - - -
2.720 - - - -
3.294 2,952 2,790 - -
4,969 4,595, 4,307 474 --
8.931 6.936 6,023 5,652 5.460
24,087  21.206 19.915 18,749 17.683



ASARCO DACITE DATA
Ratio Calculations and
~Calculations Less Deletions

Data by Dr, D, W, Peterson

George S, Barnett. April 20, 1971



STATION QAK. ELAT OF 1

(DWP) ~ DATE  12-23=70

LENGTH = A
HEIGHT = B T
MG FLATNESS RATIO = C
, A B C A B C A B C
Qe00. 0eQ0 06390 0e00 0400 06530 0600 0600 Q6550
Ce00 Q0e00 04610 Q600 0400 04620 0600 0400 Q670
0600 Ce00 0e680 Ce00 0400 Qo890 Ce00 000 04710
‘0e¢00 Ce00 Qe730 0e00 0eQ0 0Qe740 QeQ0 0e00 06760
0600 0e00 Qe840 . 0e00Q Ce00 06840 0«00 0600 Qo860
0e00 0600 (Qe88C 0«00 040C 06900 0e¢00 0600 04910
Qe0C 0Qe0C (Ce92C 0«00 CeCC (Qe520 0400 Qe00 06920
0e00 000 06920 0800 0600 14090 0e00 0400 14100
0e00 060C 1sllC 0e00 Ce00 1lel6C O0eQ0 0400 16170
0eQ0 Ce00 14210 Oe00 0e00 16210 O0e00 Ce00 14220
0e00 0e0C 1e27C 0«00 0400 16300 0600 Q400 14300
000 Q0400 14300 0eQ00 Cs00 14300 0e00 CeQ0 14320
O0e00 Q00 14330 CeQQ0 Ce00 16330 O0eC0 0e00 1400
0«00 Q0e00 14430 O0e00 0e00 1e450 0e¢00 0600 1500
0e00 0eQC 1450C 0«00 040C 16500 O0eQ0 0000 14520
0+00 Q0e0C 1e52C 0s¢00 Q600 1le52¢C Ce00 0e00 14550
0«00 Ce0C 1e57C 0¢00 QeQC 14570 0400 0400 14590
0¢00 Qe0QC 1¢59C 0«00 0Ce0C 16550 000 0400 1e750
0600 CalC 14760 0e00. 000 24010 Qe00 0400 24370
0400 CeQOC 24500 0e00 Ce00 24750 0¢00 Ce0Q0 "'04000
[ 0e00 Ce0C  06C0O0 0600 0400 06000 0e¢00 0400 04000
ARITH. AVE OF RATIOS = le224
LOG AVE OF RATIOS = 0e05516
STANDARD DEVIATION = 0sl88
95 PERCENT INTERVAL = 1e224 +/= 0404




— -

LENGTH
| . HEIGHT = B
'°FLATNESS RATIO = C

A B C A B C A B C
0e¢00 0400 04870 0e00 0600 06990 0e00 0400 14010
Ds¢00 0600 14020 0600 0600 14050 0e¢00 Q0400 14050
0e00 000 14070 0e¢00 0400 16070 0¢00 0e00 10130
0«00 000 1al150C 0e0Q 0400 16240 0600 Ce00 16270
O0e00 000 16320 0600 000 16330 Oe00 Ce00 1340
0e00 QeQ0 14380 0e0Q 0s00  1e440 e Q0 0eQ0 1450
0e00 000 14560 0e00 0400 16570 O0e00 0400 14580
0s00 Q00 14610 Qe00 0+C0 - 19630 0600 0600 1650
0e00 06400 " 16670 000 0600 14680 0400 Qa0 16720
0e¢00 0600 1s740 0e00 0a0Q0 16750 0400 0400 14800
0¢00 000  -169C0 0¢00 Qo000 16920 0+00 0400 24200
De00Q CeQ0 24250 Qe00 Cal0Q 24350 0e00 0600 26400
CeD0 Q0e0CQ 24540 0600 Ce0C 26550 Q0e00 0e00C 24600
CeQ0 CelC 24810 Ce00 000 46340 0e00 0600 04000
Oel0O Q0400 0400C 0600 04C0 04C0OO0 0e00 0400 06000

ARITHe AVE OF RATIOS = leb683

LOG AVE OF RATIOS = 019503

STANDARD DEVIATION = Q0e529 '

95 PERCENT INTERVAL = 10683 +/= Oelb




STATION SHAFT SHA 13 (DWP) _ DATE _12=23-70 RECORDER GEORGE BARNETT _

LENGTH = A
HEIGHT B

"

e"FLATNess RATIO = C

A B C A B C A B C
0e00 0400 14100 0sC0 0«00 14110 Q0e¢00 0400 14200
0e00 0600 14300 Qe00 000 14380 0400 0400 14410
0e00 0600 14420 0e00 Ce00 le480C 0e¢00 0400 14500
0400 0«00 1e50C 0«00 0400 16500 0e00 000 - 14600
0e00 0600 14600 0200 0600 16700 0e00 0400 14700
0e00 0400 1800 0«00 Q400 14800 0e¢00 06400 14900
0s00 0600 16900 O0eGQ 0400 16900 Ce00 0400 14900
0e00 Qe00 14950 0e¢00 0400 24020 0e00 0e00 24100
0400 0600 24200 0600 0400 24300 000 0400 24300
0e00 0400 24,300 OCe00 0400 24300 O0se00 0400 24500
000 0600 24500 0e00 Ce00 26520 Oe00 0400 24700
0e00 0600 24750 0e00 0400 24800 Cs00 0e00 23,4180
0e0C Ce0Q0 34200 0e00 Ca00 34600 0ea00 0400 04000
0«00 0400 06000 0400 Co00 04000 0400 0400 04000

ARITHe AVE OF RATIOCS = 24000
LOG AVE OF RATIOS = 0628203
STANDARD DEVIATION = 06693

95 PERCENT INTERVAL 24000 +/=" 0422




LENGTH = A
| _HEIGHT = 8
GFLATNESS RATIO = ¢

A 8 C A B C A B C
0e0Q Q0e00 14390 OeQ0 04Q0 16500 0e00 ' 0s0Q0 1e700
0e00 Q00 1700 0e¢00 0400  1e700 Qe00 Ces00 16800
0e00 06400 14800 O0e0C 0600 16900 0eQ0 0400 14900
0e00 0400 14900 Qe00 0400 24120 Qe 00 0400 26120
0e¢00 QeC0 24120 0eD0 0600 24200 0ea00 0400 24300
QsQ0 0e00 2400 0sC0Q 0600 24400 Qe00 0600 24400
O0eCO 0600 24600 Qas00 0600 24800 0eQ0 0400 34010
OeCO Q400 34330 Ce00D 000 34400 0e0Q0 Qo000 3600
0e00 Ce00 34700 Qe00 CeQ00 34800 0e¢00 0400 34900
Qe00 Ce00 4,000 0600 Ce00 44000 0e00 0e00 46000
0s00 Ce00Q0 44100 Qe0Q Ce00 44100 0e00 0600 44100
Qe00 Q600 04000 Qa00 0600 06000 0600 0400 04000

ARITHe AVE OF RATIOQS = 24720

LOG AVE OF RATIOS = 0408955

STANDARD DEVIATION = 06976 ;

95 PERCENT INTERVAL = 28720 +/= De33




LENGTH = A

| HEIGHT = B
é*F'EA“TNE“SS“'RATIO = C
A B C A B C A B C
0e00 0s00 14300 0e00 0400 1500 0e00 0400 14540
0¢00 0400 14900 0¢00 0400 14900 0e00 0400 14900 34
0400 0400 2.130 0e00 0e00 26200 0e00 0400 24200
Qe00 0400 24300 0600 0400 2400 0600 0400 24600 KN
0400 0400 24600 0s00 0e00 24600 0400 0400 24720
0¢00 0400 2,720 0e00 0400 34000 0s00 0400 34000
0e00 0e00 34200 0¢00 0400 34200 0+00 0000 3200
0e00 0eCO 36320 0e00 0400 34500 Ce00 0400 36500
0600 0400 3.600 0eCO 0+00. 3.700 0e00 0+00 34700
0¢00 04C0 34800 0¢00 Ce00 34800 0e00 0400 44700
0e00 0400 54350 Ce00 Ce00 54400 0¢00 0400 74550 —
0000 0400 94980 0s00 0400 04000 0e00 0400 Q4000
ARTTHe. AVE OF RATIOS = 3294
LOG AVE OF RATIOS = 0ets7423
STANDARD DEVIATION = 1¢158
INTERVAL = 36294 +/= 0438

95 PERCENT




| SIATION__ SHAFT SHA 10 (DWP)  DATE 12=23=70 RECORDER GEORGE BARNETT .
LENGTH = A
| HEIGHT = B
GFLATNESS RATIO = C
A B C A B C A B C
0+00 0000 14400 0«00 000 - 1700 000 0+00 2300 _
0e00 0600 24610 0400 0400 24830 0e00 0e00 28830 24
000 0s00 34000 0s00 0e00 34000 0+00 0+00 34000 o
000 0600 34200 0e00 0600 34200 0400 0400 34200 377
QeCO 000 34410 0sC0 0600 34500 0600 0600 36720
0sC0 0e00 34720 0600 0400 4100 0400 0400 40200 26
0saCO 0eCO 46300 0sCO 0e00 4400 0e00 0800 4e400
0000 0600 44500 0400 000 44730 06400 0600 44850
0¢00 0000 54320 04C0 0400 54400 0+00 0e0C 54400
0eC0 0600 654010 0s00 0400 6400 0600 04600 66720
0sCO 0sCO 54720 0¢CO 0600 64720 000 000 64980~
0400 0400 84700 0400 0400 9380 0600 0400 98600 ==
0eCO 0eC0 96980 000 000 13400 0+00 000 0e000
0,00 0400 04000 0.00 0400 04000 0,00 0400 04000
ARITHe AVE OF RATIOS = 44969
LOG AVE OF RATIOS = 0664513
STANDARD DEVIATION = 16679
95 PERCENT INTERVAL = 44969 +/=  0a53




LENGTH

= A
__HEIGHT = B
e FLATNESS RATIO = C
A B8 C A B C A B C
0400 0400 14900 0s00 0600 24300 0400 0eQ0 24500
0e00 0600 13500 0eQ0 0400 34600 "0e00 0000 34820 w7
0400 0400 44000 0600 0400  4.000 0600 000 4,000
0e00 0400 44,000 0e00 0400 44300 Qe00 0400 4,700 L
0600 0400 54,000 DeCO Ce0Q0 54000 0eQ0 0,00 54000
0e00 0e00 54730 0600 0400 54730 0e00 0400 54730 373
0eQ0 Q0600 54000 0eC0 0600 64000 0eQO0 Q400 64000
0e00 Qe00 50340 0400 0e00 64340 0e00 0400 7000
0e00 000 74540 0eQ0 0600 74540 0600 QeQ0 74540
0¢00 0400 94150 0600 0400 94550 0e00 0600 100010
0¢00 0400 1144C0 Ce00 0600 114550 0eQ00 0400 124010~
Qe00 0600 154500 Ce00 04600 284500 OeC0 Ce00 434400~
Qe0C0 0600 44,4300 0eC0 0400 04000 CeQ0 0400 04000
ARITHe AVE OF RATIOS = 8931
LOG AVE OF RATIOS = 0s81869
STANDARD DEVIATION = 20594
S5 PERCENT . INTERVAL =

Be931 +/=

0«83




LENGTH = A
HEIGHT = B

FLATNESS RATIO = C

AL

1s77

A B C A B C A B C
: -,

0400 0600 64000 0e00 0400 64500 ° 0400 0400 84010 o
0600 0400 24550 0e00 0400 84670 0s00 0400 94300 TR
0+00 0400 104000 0600 0400 114400 0a00 000 124700
0600 0400 14,080 000 0400 144420 0400 0400 144500 <36
0400 0400 15,000 0400 0400 164080 0¢00 0400 17.800
0400 0400 184000 0s00 0e00 184100 0600 0400 194060
0¢00 0400 204000 0e00 0400 214350 0e00 0400 234100-
0400 0400 24,000 0800 0400 254800 0600 0400 264100
0e00 0e00 274100 0400.0600 27500 0400 0400 284000-
0600 000 29,200 0400 0400 324500 0s00 0400 334400 "
0400 0400 35,000 0400 0400 364000 000 0400 &000C —
0600 0400 414000 0600 06400 444000 0400 0400 69¢000Q .o
0e00 0400 806000 w 06400 0400 04000 0400 0400 04000

ARITHes AVE OF RATIOS = 244087

LOG AVE OF RATI0S = 1430032

STANDARD DEVIATION = 56511

95 PERCENT INTERVAL = 244087 +/=

L l




LENGTH = A

HEIGHT = B

a FLATNESS RATIO = C

A 8 C A B C A B
0e¢00 0e00 14300 0600 0400 14500 Ce00 0400 1e540
0¢00 0600 14900 0e00 0600 14900 0e00 0600 14900
0e¢00 Q600 241320 Ce00 000 24200 0600 0400 24200
0e¢00 000 24300 0600 0eQ0 24400 0e00 Qa0 24600
0400 0Ge00 24600 Ce0U0 0600 24600 Oe0Q Q600 24720
0e00 0000 26720 Qe00 0600 34000 0e00 0400 34000
0600 0600 324200 0e00 Q0600 34200 Ue00 0400 34200
0400 00D 34320 0600 0600 34500 0s00 0400 34500
0eQ0 Q00 34600 0400 0600 34700 O0eQ0 0De00 34700
0e00 0400 32,4800 0«00 0400 34800 Qe00 0400 44700
Oe0C Q0400 54350 Ce00 0Ue00 54400 0e00 0400 (.000
0e¢00 0400 04C00 0e00 0400 04000 0e00 0400 04000

ARITHe. ‘AVE OF RATIOS = 20952

LOG AVE OF RATIOS = 0e&4521

STANDARD DEVIATION = 14062

95 PERCENT INTERVAL = 20952 +/m= Oe36




LENGTH
HEIGHT

= A
= B

_ FLATNESS RATIO = ¢

- @

INTERVAL

Oe51

A B C A B C A B C
0s00 0e00 14400 0400 0400 14700 0400 0400 2,300
0400 0400 24610 0200 0400 24830 0400 0400 24830
0600 0400 34000 0600 0400 3,000 0400 0400 34000
0600 0600 3,200 06400 0400 34200 0400 0400 34200
0400 0e00 34410 0e00 0400 34500 0400 0400 34720
0600 0600 3,720 0800 0400 4,100 0600 0400 44200
0s0C 0400 44300 " 0e00 0400 46400 0600 0s00 4400
0400 0600 44500 0400 0400 44730 0600 0400 44850
0400 0400 54320 0e00 0400 54400 0400 0400 54400
0400 0400 64010 040C 0400 64400 0400 0400 66720
0400 0400 64720 0400 0400 64720 0400 0400 64980
0s00 0400 84700 0600 0600 94380 0600 0600 90600
0400 0400 Qo000 0400 0400 04000 0400 0400 04000

ARITHe AVE OF RATIOS = 44595

LOG AVE OF RATIOS = 0e62191
STANDARD DEVIATION = 14582

95 PERCENT = 44595 +/=




LENGTH = A
__ _HEIGHT = 8
° FLATNESS RATIO = C
A B C A B < A B C

0e¢00 000 14900 0600 0600 26300 0e00 Ce00 24500
0e¢00 000 34500 000 0400 34600 0s00 0400 34820
0«00 000 4aCCOQ 0e00 0eQ0 44000 0s00 0s0Q0 44000
0e00 0e00 44000 0e00 0600 44300 0e¢00 0400 44700
0e¢00 0s00 54000 0e¢00 0600 54000 0e00 0400 56000
0e00 0400 56730 0e00 0400 56730 Qe¢00 0400 56730
0e00 0400 64000 0e00 0400 64000 0400 0400 64000
0e00 0400 54240 0eQ0 0400 66340 Qe00 0800 74000
0eQ0 0400 74540 0600 0400 74540 0600 0000 74540
0e¢0C Q400 G4l50 OeQGC 0600 9550 Oe00 0400 10010
0e00 0600 114400 Oe00 0e00 11550 0e00 000 12010
0¢00 0400 154500 Oe0C 0600 284500 O0e00 0400 04000
0s00 0400 04000 O0sG0 0600 06000 0e00 0600 04000

ARITHe AVE OF RATIOS = £s936

LOG AVE OF RATIOS = De77165

STANDARD DEVIATION = 24200

95 PERCENT INTERVAL =

64936 +/=

Oe72




___STATION_ SHAFT SHA_ 7 __(DWP) DATE 12-23=70 RECORDER GEOQORGE BARNETT

LENGTH = A
HEIGHT =8B
FLATNESS RATIO = (

A B C A B C A B C
0e00 000 64000 0400 06400 60500 0e00 0400 84010
0000 0600 86550 Qe00 0600 84670 0e¢00 0600 94300
0400 060C 104000 0600 0600 114400 Qe00 06400 126700
Qe00 000 144080 0e00 0400 146420 Oe00 000 144500
0e¢00 0400 1540C00 0e00 0400 164080 0s00 0400 174800
0e00 0600 184CQ0 QeQ0 Q0e0Q 184100 0e00 Q600 194060
0e0C Q600 204C00C QeO0 D400 21350 Qe00 0600 234100
0e00 Q0600 244,0Q0C 0600 0800 254800 0e00 0600 264100
0e00 0600 27e10C De0Q 0eQ0C 276500 0e00 0400 284000
0e00 0600 295420C 0e00 0800 324500 0e00 0400Q 334400
0e00 04G0 354000 QeU0 0400 364000 "0600 0400 404000
0e00 0600 414000 0e00 0600 444000 - 0e00 000 0000
0600 0400 04000 04600 0400 0,000 0eQ0 0400 04000

ARI1THe AVE OF RATIOS = 21206
LOG AVE OF RATIOS = le26771
STANDARD DEVIATION = 54095

95 PERCENT INTERVAL 210206 +/= 1468




STATION SHATT SHA 11 (DWP) DATE 12=23=70 ~RECORDER GEORGE BARNETT

LENGTH = A

HEIGHT = B
JFLATNESS RATIO = ¢
A B C A B C A 8 C
0e00 0400 16300 Qe00 0400 1500 0e00 0600 14540
0e00 000 14900 0e00 0e00 14900 O0e00 0400 14900
0e00 0«00 24130 Ce00 0400 24200 0e00 Q400 2200
0e00 0400 24300 Qe00 0400. 24400 0e00 0400 24600
0e00 000 24600 QeCG0 0e00 248600 0400 Q0400 26720
QeQ0 D400 24720 0s00 0600 36000 Qo000 0600 34000
De00 0400 34200 Qe00 0eCO0 34200 0400 0600 34200
Q0eQ0 Q00 34320 QeQ0 QeCC 34500 0eQ0 0400 34500
0e00 000 34500 0600 0eCO 347C0 0e00 06400 3,700
0e00 06400 3,800 Qe00 D400 348090 0e¢00 0400 44700
0e00 0400 04000 " 0600 0400 06000 Ce00 0600 06000
ARITHs AVE OF RATIQS = 2790
LOG AVE OF RATIOS = 0e42620
STANDARD DEVIATION = 16011

95 PERCENT INTERVAL 20790 +/= Q0e36




STATION SHAFT _ SHA 10 (DWP) DATE 12-23~70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
LATNESS RATIO = C
A B C A B [« A B C
0e¢Q0 0600 10400 O0e00 0400 16700 0e00 0600 24300
0e00 0600 24610 0eQ00 0eQ00 26830 0eQ0 0400 24830
0¢00 0600 34000 0¢00 0400 35000 0e00 0400 34000
0e00 0600 3200 0e00 0e00 34200 0¢00 QeGO0 30200
0e00 0400 34410 0eQ0 Qo000 .3e500 000 0«00 34720
0400 0eCO0 238720 0s00. 0+00 44100 Qe00 0e00 44200
0e00 0eCO0 46300 Qe00 0eQ0 40400 0e00 CeQ0 44400
000 0eCO0 44500 0e00 0eC0 4e730 0000 0400 44850
0e00 000 54320 0400 CoeCO  5040Q0 0+¢00 0400 54400
0+40C QeCO 6eC10 0eQQ0 QeCQO 64400 0es00 Qo000 64720
O0eCO Q000 64720 CeCO Q00 60720 OQe00 0400 64980
0e¢00 0600 84700 0400 0400 04000 0400 Q0e00 04000
ARITHs AVE OF RATIOS = 4e307
LOG AVE OF RATICS = 0460101
STANDARD DEVIATION = 1e504

95 PERCENT INTERVAL 44307 +/= 0450

T R R TR TR T TR




~ STATION SHAFT SHA 9 (DWP) DATE 12=23=70 RECORDER GEORGE BARNETT

LENGTH = A
| HEIGHT = B
@rFianeEss rRATIO = €
A B C LA B C A B C
0CeC0 000 14900 QeC0 0400 24300 0e¢00 0400 24500
0e00 QeDQ0. 34500 Qe00 0600 34600 0e00 QeQ0 34820
0s00 000 440C0 Qe00 Q0400 44000 0¢00 0600 44000
0s00 0600 44000 Q00 0400 46300 QeQ0 QeCO 44700
0600 0400 54000 0e00 0400 54000 0e00 0400 54000
0800 000 52739 Qe00 0400 54730 Ce00 0600 58730
Ce00 0600 64000 0e00 0400 64000 0600 0400 64000
0400 0eQQ 64340 QeU0 0eCO 66340 0e00 0400 74000
0«00 04CO0 7Te540 CeC0O 0600 Te540 Qe00 Q00 7540
0e00 0400 Sal50 QeQ0 0400 94550 0600 0400 104010
Ce00 0600 114400 Qe00 0400 114550 0e00 Ce00 124010
000 0.0 04009 Q400 CeCO 04000 Qes00 0400 04000
ARITHs AVE CF RATIOS = 66023
LOG AVE OF RATIOQS = Qe73826
STANDARD DEVIATION = 14996

95 PERCENT INTERVAL ©e023 +/m= 0468




| __STATION _SHAFT - sHA 7 (DWP) DATE . 12-23=70 RECORDER GEORGE BARNETT

LENGTH = A
o HEIGHT = B
éFLATNESS RATIO = C
A B C A B C A B C
0e00 0400 64000 000 000 6e500 Ce00 0400 84010
0¢00 0400 84550 0e00 0400 84670 0e00 0400 G4300
0600 0400 104000 0600 0400 114400 0e00 0400 124700
0400 0600 144080 0e00 0600 l4e420 0400 0600 144500
0¢00 0400 154000 - 0e00 0600 164080 0s00 0600 174800
0600 0400 184000 0«00 000 184100 0¢00 0600 190080
0e00 000 2C4000 Ce00 CelD 214350 0sa00 0600 234100
0600 0600 244000 0e¢00 0400 254800 QeQ0 0400 264100
0e00 0600 274100 0e00 0sC0O 274500 CeC0 0400 284000
0e00 0600 294200 Cel0 0600 324500 Qe00 0400 33¢40Q0
Qe00 04C0O 254000 Qo000 0&CO 3640090 Ce00 04C0 404000
0¢00 04C0 04000 0e00 0eC0 06000 0e00 0400 04000
ARITHe AVE OF RATICS = 19915
LOG AVE OF RATIOS = le24587
STANDARD CEVIATION = 44892

95 PERCENT INTERVAL 194915 +/m 1466




P s

.STATION SHAFT SHA 10 (DwP) DATE 12=23=70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B cC A 8 C A B C
0¢00 000 14400 0¢00 0400 14700 0400 0400 24300
0e00 0600 24610 YOCOO 0400 24830 0.00 0,00 24830
0e¢00 0400 3000 0e00 0400 34000 0+400 0400 34000
0600 0400 34200 0400 0400 34200 0400 0400 34200
0e00 0600 3410 De00 0400 34500 Qe00 0400 34720
0e00 0600 34720 0eQ0 0400 44100 Ce00 0600 44200
0600 0600 44300 0e00 Ca00 44400 0400 Ce00 44400
0¢00 0600 44500 0e00 0400 46730 O0e00 0eQ0 44850
0e¢00 0600 54320 0e00 0400 54400 0e00 0600 5¢4C0
0e¢00 0e00 64010 0e00 000 60400 0¢00 Qa0 64720
0600 0400 66720 0600 0400 66720 0¢00 0400 64980
0400 0e00 0,000 0e¢00 0400 06000 0e00 0400 04000
ARITHes AVE OF RATIOS = 44174
LOG AVE OF RATIOS = 059075
STANDARD DEVIATION = le467
95 PERCENT INTERVAL =

GelT4 +/= Je50




STATION SHAFT SHA 9 (DWP) DATE  12=23=70 REJC .DER GEORGE BARNETT
LENGTH = A
| HETGHT = B
. FLATNESS RATIO = C
A B C A B C A B C

0400 0400 14900 0s00 0600 24300 0e00 0600 20500
0¢00 0400 34500 0e00 Ce00 3600 Ce00 G000 34820
0e00 0600 44000 0e00 0400 44000 0e00 Q400 44000
0400 0600 44000 0e00 0o00 44300 0e00 0e00 44700
0e¢00 Q000 5,000 0400 Ce00 54000 0400 0400 56000
0e00 Q00 54730 000 000 56730 Je00 Qa00 50730
0600 0600 64000 000 0600 64000 0600 0400 64000
0200 0e00 64340 0s00 0e00 66340 0«00 0400 74000
0400 QeQ0 70540 0e¢00 Q00 74540 0e00 QeQ0. Te540
0400 0«00 Gol50 0e¢00 Ue00 9e5%0 0+00 0«00 10,010
0e¢00 0600 11400 0eQ0 0600 04000 0600 0400 04000

ARITHe AVE OF RATIOS = 2652

LOG AVE OF RATIOS = Qe71679

STANDARD DEVIATION = 19073

95 PERCENT INTERVAL = 5652 +/= 0466




STATION SIAFT SHA 7 (DWP)  DATE 12=23~70 RECORDER GEORGE BARNETT

LENGTH = A
HEIGHT = B
FLATNESS RATIO = C
A B c A B ¢ A B c
0400 0400 64000 0600 0400 64500 0400 0400 84010
0400 0s00 84550 0400 0400 84670 0.00 0s00 94300
0400 0400 104000 0400 0400 114400 0400 0400 124700
0400 0600 144080 0e00 0400 140420 0000 0+00 144500
0400 0e00 154000 0400 0600 164080 0400 0400 174800
0400 0400 18+0G0 0400 0e00 18100 0eG0 0e00 19+060
0400 0400 204000 0400 0400 214350 0,00 0400 23.100
0400 0s00 264000 000 0s00 256800 G400 0400 26+100
0600 0400 274100 0400 0400 274500 0400 0400 284000
0400 0400 294200 0400 0400 324500 0.00 Cs00 334400
0400 0400 35,000 0400 0400 04000 0400 0400 04000
ARITHs AVE OF RATIOS = 184749
LOG AVE OF RATIOS = 1622437
STANDARD DEVIATION = 44703

95 PERCENT INTERVAL 184749 +/= 1465




STATION SHAFT  SHA § (DWPJ DATE 12-23-70 RECORDER GEORGE BARNETT

' e ~ENGTH A

non

FETGHT B
TLATNESS RATIO = (C

A B C , A B C A B C
0600 0400 14900 0eU0 0600 24300 ~ 0400 0400 24500
0«00 0400 34500 U¢U0 0«00 34600 U0s00 0400 34820
0400 0400 44000 0¢00 0400 44000 ~ 0400 0400 44000
0 00 000 44000 0¢00 0400 44300 0e00 04007 44700
04C0 0400 54000 0400 0400 54000 0e00 0400 54000. .
0.0070400 54730 0«00 0400 54730 0400 U 0054730 ‘
0400 0400 64000 0400 0400 64000 0400 0400 64000
0e00 04C0 66340 0400 0400 . 64340 0eQ0 0eQU- 74000
0¢C0 0400 74540 0¢00 0400 74540 0e00 0400 76540
0+C0 0.0C 94150 CeCO 0400 94550 0400 0.00°16+010
000 0400 04000 0«00 0400 04000 0«00 0400 04000
ARTTH. AVE OF RATIOS = 5¢460
LOG AVE OF RATI0S = 0e70545
STANDARD DEVIATION = 1854

95 PERCENT INTERVAL 56460 +/=" 0466




STATION SHAFT SHA 7 (DWP)  DATE 12-23=70_ RECORDER GEORGE BARNETT

e =ENGTH = A

HLIGHT = B
‘ LATNESS RATIO = C

A B - C A B C A B C
0«00 0400 6,000 0400 0400 64500 0400 0400 84,010
0200 0e0C 84550 © 000 040C 84670 0e00 0600 94300
0eCO 0e0C 104000 Ce00 0eQ0 110400 0s600 0600 124700
0eCO 000 144080 0e¢CO 0e0C 144420 0eCO0 0400 144500
0eCO 000 15400C O0eCO 0400 164080 . 0600 0400 174800
QeCO 0e0C 1840C0O 0eQ0 0e00 184100 QeCO 0600 194060
0¢00 000 204000 0el0 0430 214350 0e¢00 0600 234100 .
0e00 0400 244000 0e00 0el0 256800 000 0400 264100
0e¢00 0400 274100 0e00 0400 276500 Qe00 0e00 284000
0eCO 000 294200 0el0 CelC 324500 0e00 000 04000
0400 0400 04000 0eC0 0400 06000 0e600 0400 04000

ARITHe AVE OF RATIOCS = 174683
LOG AVE OF RATIOS = 1420302
STANDARD DEVIATION = 44526

95 PERCEN INTERVAL 170683 +/= 1464
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Summary Re

Addenda A

Addenda B

Addenda o

TABLE OF CONTENTS FOR SUPERIOR EAST STUDIES

port

Attachment A (Map #2427) Structural blocks and Premineral Elev,
Attachment B (Map #2435 a & b, x~-sections)

(Report on Pumice Flattening Ratios, Thickness Estimates and
Zonal Variations in Dacite) :

Attachment
Attachment
Appendix
Appendix
Appendix
Appendix
Appendix
Figure 1

Table 1

Table 2

_mcnwlb

C
D

- (Map #2428) Pumice ratio stations and zones

Unchanged copy of D, W, P,'s Plate &
Arizona Geol, Soc, Guide Book Iil article
Individual (s) ratio measurements :
Combined ratio determinations

D, W, P.'s ratio data less deletions
Modified copy of Plate 2, D, W, P,'s thesis
(In text) )
Pumice ratio lists and depth calculations
Summary of ratios and depths

(Report on Structure(s)

Attachment
Attachment
Attachment
Attachment

Table 3
Appendix F

Attachment
Appendix G

mo W I

(Map #2L27) same as above for reference
(Map #2435 a & b)- same as above for reference
(Map 2L28) same as above for reference

(Map 2451) . Plot of known and photo-interpreted

structures in the dacite and adjacent
areas
(In text) Interpreted drill logs
Structures and their importance (in portions of the
Haunted Canyon, Superior, Inspiration, Pinal Ranch
and Globe Quadrangles) for the N45-55° + 100E system




LIST OF REPORTS, ATTACHMENTS, APPENDICES, ETC.
FOR THE SUPERIOR EAST PROJECT '

‘ - Title Subject ' Where Found
Reports: Summary of Superior Summary of Report to W,E,S,.
.East Project, Dacite Studies - bl .
~Studies
Addenda A Superior dacite, Report fo J.D,S.
pumice flattening L~20-71

ratios, thickness
estimates and zones

Addenda B Lineaments and Report to J,D.S.
Structures Study - ba26=-71
Superior Dacite

Addenda C Geologic Study of Report to J,D,S, -
Globe-Superior Dist, 5-21-71
and Region, plus notes

' Attachments: A, (Map #2427 + Interpreted Structural Accompanies Summary
G sepia topo overlay) Blocks and elevation Report and Addenda B
of Premineral rock
units
B (Map #2435 asgb) Interpreted Cross- Summary Report and

sections for Superior Addenda B
Project Area

C (Map #2428) Pumice Ratio Studies, Addenda A
Zonal variations,
structures, modified
after Plate 4 DW_P,'s
thesis

D Superior Dacite ™ ~ Addenda A
: Studies-Unmodified
copy of Plate 4,
D W,P,'s thesis




Attachment

I

Appendix:

Title

E (Map #2L51)

F (Map #2u452)

‘.2a

and Photo«Interpreted
Lineaments, Superior
Dacite

Regional Geologic Addenda
Map, 1:250,000scale

D W,P.!s article in Addenda
Ariz, Geol, Soc, Guide-
book 111

Individualls pumice Addenda
ratio measurements,
uncorrected (part 1)

and corrected (part 2)

data

Combined readings & Addenda
pumice ratios un=

corrected (part 1) and
corrected (part 2) data

Ratio Calculations Addenda

and Calculations Less
_deletions, data by DW,.P,

(Summary given first)

Condensed Copy of Addenda

Plate 2 from D W,P,'s
thesis, showing ratio
changes with depth

Structures in Haunted Addenda
Canyon and other
quadrangles

Work sheets énd notes Addenda
pertaining to district
and/or regional study

Subject Where Found
Known Structure(s) Addenda B




Table:

Figure:

-3_ - . AL

Subject ' 7

Calculated dacite
thicnesses and
pumice ratios

Summary of ASARCO
dacite data

Interpreted Drill
Logs

Plot of Pumice
Ratios and zones for
Superior dacite vs,
height above base of
dacite,

Where Found

Addenda A
p.p. 6-9

Addenda A
p.p. 10-12

Addenda B
p.p. 3-5.

Addenda A



AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

April 26, 1971

TO: J. D, Sell
FROM: G, S. Barnett

Re: A REPORT ON THE INTERPRETATION OF
" LINEAMENTS AND STRUCTURE(S) FOR THE
APACHE LEAF TUFF, "DACITE",
_SUPERIOR EAST PROJECT

~ ADDENDA B

The study of structures within the main dacite mass from
Superior to Sutton's Summit (west to east) and from Haunted Canyon to
north of Ray (from north to south) was conducted in order to extend
previously mapped structures and to map any structure(s) that had not
been recognized previously, Areas immediately adjacent to the dacite
were studied to determine if any direct correlations might be made
between structures exposed adjacent to the main mass and known or in-
ferred structures within the dacite, In addition, the entire region
or Globe=-Superior District was studied to determine if a sequence or
pattern of faulting on a district-wide or regional basis could be
found,

The controls and/or relative subsequent displacements as=-
sociated with structures in the dacite must of necessity rely upon an
analysis of adjacent areas (especially) and regional studies as well,
Also, models or hypotheses of formation for structure(s) from world-
wide studies were compared to those in the dacite and pre-dacite rocks,
The previously extant structure patterns are believed to be the single
most important factor in ore searchand localization or in the recon=-
struction of a geological=structural history for an area, Therefore,
| have searched widely for examples which | believe are analogous to
the structures found in and beneath the dacite, :

. Within the main dacite mass and adjacent areas, color photo-
graphs were used as an aid in the delimiting and plotting of all feat-
ures which might be indicative of a fault trace or zone, The results
of this study are shown as Attachment E (Attachment A is a map accom-
panying my sSummary report to Mr, W, E, Saegart, April 14, 1971), This
data was mapped on a 1:24000 scale (73' Quad,) base, The lineaments
are represented by lines which were then color-coded according to their
relative strength of expression and/or inferred importance, Red lines
are those lineaments which were interpreted to be most directly related
to major or important structures, These were often.expressed as saddles,
continuous fractures, drainages, color changes, linear zones of small
fractures, etc,, etc, Purple was used for features that were not as
strongly expressed as the first group, but judged according to the same
criteria., Blue was used for the most inferential and/or least well



J. D, Sell 2~ April 26, 1971

expressed lineaments which were nevertheless thought to be signifi-
cant, Although the mixing of observation and inference was avoided as
much as possible, there are numerous instances where designations are
interpretive, The relative importance of a structure or structures may
or may not be directly related to its strength of expression, There=
fore, my map can only serve as a quide or framework into which the in=-
ferred structure and history of the dacite or subsurface may be refer-
red, '

Within the main dacite mass, zonal variations, pumice frag-
ments (ratio of length to width) and structure studies have been com-
pleted by D, W, Peterson as part of his U,5,G,S, mapping in the Sup-
erior 7%' Quadrangle and also as part of his doctoral thesis at Stan-
ford University (1), Planar structures in the dacite were mapped by
Peterson, These are thought by me.to be relatively undistrubed flow-
age planes which have sometimes been affected by later faulting with
the apparent steepening of many dips, Initial dips within the dacite
probably vary frem zero in the central portions of the main mass to up
to 45°+ on the margins (verified? by drilling in dacite southwest and
west of Power's Gulch), Dips and strikes were found to vary widely in
very short distances, but as gross characterizations, dip and strike
symbols were found to be generally reliable, Dr, Peterson's published
works represent the first extensive study of the ''Dacite'', and his map=-
ping ‘is included, with modifications by me, as Attachment C submitted
with Adderida A (Report on Pumice Ration, Dacite Depths, etc, to Mr,
James D, Sell, April 20, 1971), and included for reference purposes
with this report as are Attachemnts A and B, :

The readily observable relations as; strongly expressed
faults, abrupt color changes, pumice fragment plattening, etc,, have
been adequately discussed in his dissertation and as part of his U,S.G,S,
mapping, A generalized discussion and mapping by Peterson were also
included as Appendix A in Addenda A,

] My own work indicates that numerous additional 1ineaments
are present, These | interpreted to be fault sets and grouped into
systems, Those faults mapped by me often had indeterminate displace=
ments, No real order, sequence or relative significance was evident
to me upon termination of my study, The reasons for this included the
fact that faults displacing the same rock type or units and often ob-
scured either by soil cover or by a very strongly developed joint set
in the dacite, were extremely difficult to analyze, With this in mind,
I conducted a study of structure(s) in the region to attempt to find
a pattern or system of fracturing, Ultimately, this lead to a deter-
mination of structural events which | believe are significant with re-
spect to mineralization localization and a more correct understanding
of its controls,
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April 26, 1971

‘Table one represents my interpretation of drill hole logs for
These were used as an aid in determining

significance of faulting in the Dacite and also as an indicator of pre=~
Dacite rock unit occurrences and/or depths, '

drill holes in the Dacite,

DRILL HOLE DESIGNATICN

DEPTHS (in Ft.)
0 - 1095
1085 - 1270

1270 - 1471 (initial stopping point) Whitetail Conglomerate

171 - 1525 (+10'7)
1525 (+ 10'?) - 1772
1471

1772

TABLE THREE

No. 1 v (DCA-1) Haunted Canyon
 DEPTHS (in Ft.) UNITS
0 - 550 dacite
550 -:11020 dirty white felsite (dacite tuff?)
1020 - 1785 Tev (Earlier volcanics)
1785 -~ 2210 Andesite (Basaltic andesite?)
2210 - 30L0 Whitetail Conglomerate
(volcanic fragments?)
3040 - LO11.5 Whitetail Conglomerate
(sedimentary clasts)
h01|.5; TOTAL DEPTH
No. 2 (DCA-2) Pinal Ranch North

UNITS

dacite

rhyolite?(dacite tuff unit?)

Whitetail Conglomerate

Pinal Schist, Schultze granite,
and gneiss.. 0.05-0,10 Cu

TOTAL DEPTH (INITIALLY)

TOTAL DEPTH (FINAL)

COMPANY

Miami Copper/
Superior 0il

THICKNESS (in Ft.)
550" (tuff?)

470!

765

Les?

830°*

971.5

Miami Copper/
Superior 0Oil

THICKNESS (in Ft.)
1095
175!

255' - 265'




DRILL HOLE  DESIGMATION T company -

No, 3 (DtA-3) Pinal Ranch South .‘3, - Miami Copper,
-~ Superior 0il
DEPTHS (in Ft,) ' UNITS THltKNESS (in Ft,)
0’- 1400 ' | dacite ' | 1400
1400 - 1415 dacite vitrophyre 1490° 151
1415 - 1490 dacite tuff . 75!
1490 - 2430 , basalt or basaltic andesite - 940!
2430 - 3000 Whitetail Conglomerate B | 570!
3000 ‘ ' TOTAL DEPTH
DRILL HOLE DESG IMAT 10N © . COMPANY
I Devil's Canyon (i,C.C.C.) ' " Inspiration Con-

solidated Copper Co,

DEPTHS (in Ft.) UNITS - ~ THICKNESS (in Ft,)
0-- 1025 {?acite 1025 |
’ dacite v - 1086!
1025 - 1086 vitrophyre & tuff ' , 61!
1086 - 2939 " Whitetail Conglomerate : 1853
(db, sch, md)
2939 - 3475 | Pinal Schist & Diabase 536!
) (barren, unaltered, broken)
3475 ~ TOTAL DEPTH
DRILL HOLE DESICNAT ION o : v | COMPANY
OF-1A (0ak Flat North) o ‘ _ Kerr-McGee |
DEPTHS (in Ft,) UNITS | THICKNESS (in Ft,)
0 - 1635 dacite . . | 1635
© 1635 - 1670 Dacite vitrophyre 1790 35!
1670 - 1790 dacite tuff (Earlier volcani;s?) 120!
1790 - 1995 Earlier volcanics? 205!
1935 =~ 2050 - . ‘ Volcanic? Conglomefate . 55¢
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(continued)

DEPTHS (in Ft,) UNITS
- e 2050 - 2150 basaltic andesite
2150 L TOTAL DEPTH
DRILL HCLE DESIGNATICH
DC~1 (Devil's Canyon)
VDEPTHS (in Ft,) UNITS
0 - 1130 dacite
1130 - 1160 Dacite vitrophyre
1160 - 1165 tuff
1165 - 2303 Whitetail Conglomerate
2303 , TOTAL DEPTH
e DRILL HOLE DESICGNATION
M-1 (M-1)
_ DEPTHS (in Ft.) uNITs
% 0 - 1800 - | “dacite
; 1800 - 1830 | Dacite vitrophyre
i 1830 - 1890 tuff
B 1890 ~ 1900 ' tuffaceous? conglomerate
- 2hko2 | basaltic andesite

1300

THICKNESS (in Ft,)

too!

COMPANY

Kerr=McGee

THICKNESS (in Ft.)
1130
1165' { 30
51
- 1138

COMPANY

Continental
Materials

THICKNESS (in Ft,)
1800
~1890*' ) 30!
o\ eo
‘10!

502!
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| found it convenient to group structures (faults) into
eight systems, Although the structures studied were usually faults,
there were additional structures; synclines, anticlines, blocks, dip,
strikes, etc,, which were utilized to determine the proper groupings
into systems. An extensive review was also conducted of the liter-
ature to attempt to determine the most accurate description or delim=-
itation for systems which might be present, as well as, their ages
and/or significance,

The systems chosen were:

1) N 75°W + 10°

|+

2) N 30°W +15°

3) N-5

b) N 30° E + 10°
5) N 50° E + 10°
6) N 60" E

7) N70°E +10°
8) E-W

Although this can be interpreted as being little more than a
listing including nearly the entire span of compass directions, depend-
ing on orientation, | have concluded that this is usuable and neces-
sary to characterize faults in the Globe-Superijor District, especially
with reference to. the fault network in the dacite and subsurface, |
formed these systems after their applicability was tested within the
area and also by comparison to trend determinations in adjacent dis-
tricts and world-wide, |In particular, | relied heavily upon the works
of P, C. Badgely, M, P, Billings, Moody and Hill, and E, D, Wilson in
setting up these systems,

The dacite mass does not lend itself readily to this type of
classification, in that, post-dacite faulting apparently does not have
comparable displacements as adjacent areas with rather complex settings,
The dacite has not been faulted to the extent that adjacent areas, such
as the Globe Valley or Superior Basin, have been, However, displace-
ments on the order of 250+ feet have occurred in the dacite along north-
south trending faults, Evidence of low-angle faulting in the main dacite
mass has not been found by me, Yet, thrusting is of great significance
in the Globe District (on the Globe Hills and Globe Valley structural
blocks), where Older Precambrian Madera Diorite overlies dacite and
Whitetail Conglomerate,

| am confident that the faulting pattern extant in pre-mineral
rocks and the mechanisms for their formation are valid and utilizable to
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interpret the pattern of faulting found in the dacite, Additionally,
this analysis can be used to interpret the depths to pre-mineral rocks
underneath the dacite, Although sufficient controls are not present to
provide an ''accurate'' depth determination, the basement configuration
can be at least approximated as was done in Attachment ‘A (Report to

W. E. Saegart, April 16, 1971), This analysis will be of greater value
when additional controls (drill hole data) become available, as an aid
in determining relative fault movements and their significance,

The following is a general discussion of the control (s) and
nature of each system, as understood by me, The systems have had a
long history and some reorientation .has surely occurred; there is also
the great probability that at different times the stress orientations:
have been sufficiently different to cause a lower order (weaker or less
well expressed) direction to become primary or very strong at a later
date,

The N75° +10° system (those faults whose trend are in this
range) is thought to be a control for igneous activity and ultimately
of mineralization, This is probably an en echelon system of fractures
with generally left lateral slip, Rotational movements have caused
“this system to appear right lateral after erosion stripped tilted blocks
on either side of the fault(s), This has been a continuously active
zone which probably reached a high point in significance at peak tec-
tonic periods, For convience, | will refer to these periods as the
Larimide, Early mid-Tertiary, Late mid-Tertiary and Pasadenan, This
system has been recognized to be of great significance in the Mineral
Mt. area, Ray, Mineral Butte, Pinal Ranch Quadrangle, west of Superior
and in the Powers Gulch-Carlota area, In the dacite,elements of tiis
system include the Conley Springs fault and those faults to the north and
south having this trend, This zone represents a predominantly slip-
strike set which has deformed or controlled all rock units encountered
as; in the Pinal Schist it is evident in foliation changes; in the dia-
base the system acted as an available conduit; the Paleozoics are brec-
ciated, etc, The system in post=-Larimide, probably both mid-Tertiary
and Pasadenan, time has served as a breaking or tearing system across
which major displacements have occurred with greater dip-slip compon-
ents evident, as: Cactus-Carlota Kelly Fault Zone, the Conley Fault, a
fault north and west of Hutton Peak, etc,

The N30° ilSo system is a major adjustment zone with rota-
tional and/or transliational displacements of blocks or units, This
trend was tensional in nature in Larimide times with infilling of
Schultze Granite and subsequent mineralization occurring in the Miami
to Sutton's Summit area, This trend of hypogene - early mineralization
can be expected to continue underneath the dacite, Mid-Tertiary fault-
ing along this zone, as well as Larimide faulting, occurred as both _
major high-angle faulting and high-angle faulting along numerous smaller
faults whose combined displacements are very large (on the order of 1000+
feet), The mid-Tertiary faulting in this system served as basin or up=-
lifted block terminations., This had a consequent control on Whitetail
and/or Earlier Volcanic accumulations,
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The very largest digplaceménts on this zone .have occurred in
post-dacite, Pasadenan (10x10° M,Y, to Recent) times,

, The N-S +15° (north-south) system is known to be the latest
active fault system and has a ''step-fault'' pattern in the dacite, This
system is the most well expressed in the dacite and has been mapped in
part by D, W, Peterson, These faults may be generally described as a
series of step-faults across which the dacite and underlying units have
been progressively down-dropped inward towards a low area or graben
trending N-S in the vicinity of Devils Canyon, This system has ofEen
had a major displacement propogated along either the N-300W or N30"E
systems as is evidenced'in what has been sometimes termed the Basin and
Range trend (N30°W), and in the district by local displacements on the
Miami Fault, The southern part of the Concentrator Fault, the west
branch of the Gold Gulch Fault (near Castle Dome, and the broader Pinto
Creek Fault zone well expressed to the south in the Ray vicinity and
north from the junction of Haunted Canyon and Pinto Creek are in this
system, The major displacements now evident in this zone may well be
not as significant as pre~dacite movements, this is evident from the
controls of Whitetail deposition it has exerted and also by the weaker
expression near the center of the dacite of this zone when compared to
_areas north or south, However, this system has effected what are loc-
ally very important displacements and regionally even larger ones,
Evidence for a pre and post-dacite age for this system is found in the
north-south trend to thc dacite and Whitetail Conglomerate ''syncline',
The axis of this !'syncline in Tertiary units' is thought to be along
the trace of Devils Canyon. Asymmetry of this structure is indicated
from calculated and drilled dacite depths, The dacite apparently is
thicker on the west limb and gradually thins to the east and west from
this axis, '

Over 1000 feet of Whitetail Conglomerate is exposed north of
Ray; 1138+ feet are indicated in drill hole DC~1; 1801+ feet of con-
glomerate(s)? were intercepted in drill hole DCA-1, This accumulation
of Whitetail Conglomerate and/or a Volcanic conglomerate (to the north)
has been labeled by me as a Tertiary Trough in Attachment A, The N=S
faulting has down-dropped dacite in the Ray vicinity and in areas ad-
jacent to the main mass (west of Magma Mine), This system of faults
have had lateral or strike-siip displacements in the Magma Mine area
where they are left-lateral, From the Magma Mine area to the east
these faults generally have the east side up, this is evidenced also
both by the Older Precambrian rocks exposed east of the dacite and by
a gradual thinning of the dacite to the east of Devils Canyon,

The N30OE +15° fault system has had recurrent movements along
some segments up to very recent times - (West Branch of the Gold Gulch
Fault, near Miami on the Miami Fault, in the Powers Gulch~Grizzly Mnt,
faulted area, etc.,) - but, the greatest displacement along this system
apparently occurred previous to the extrusion of the main dacite mass
with the consequent formation of a ‘'block trough!', This trough pro=-
bably trends approximately N30°E and underlies the northwest portion
of the main dacite mass, This break is not well expressed in the dacite
and the faulting is only occasionally well expressed in surrounding
areas, However, the dacite mass does show a '‘break in topography or
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or relief'' with this trend from the Powers Gulch Area in the Hecunted
CanyonQuadrangle to the southwesterly turn in the Queen Creek drain-
age, Drill hole data supports a block trough designation as evidenced
by drill holes DCA-1, OF-1A and M-1, DCA-2 and OF=-1A had intercepts of
Earlier Volcanics immediately underlying the dacite, M-1, as logged

by me, contained no rhyolitic or glassy fragments from the upper Earlier
Volcanics, A basalt or basaltic andesite was encountered in these holes
however, which | consider as subdividable from the Earlier Volcanics;
either as a Lower Earlier Volcanic unit or as an independent rock for-
mation, These three drill holes, the outcrop pattern for Earlier Vol=-
canic units (on the northwest side of the dacite) and a field examin-
ation in the Haunted Canyon area, suggest that this may well be de~
scribed as a block trough with the northeast corner of the trough or
block downdropped relative to the other corners, A significant amount
of tilting is evidenced by the dips of units within the Earlier Vol-
canics as well .as by the dips found in portions of the dacite mass.
Significant (8307 feet in DCA-1) amounts of a conglomerate, tentatively
labeled as volcanic conglomerate to differentiate it from Whitetail
Conglomerate (containing? volcanic fragments) may have accumulated in
this trough,

The N30°% system has been largely overprinted or obscured by
later N~S faulting, but Hugh Olmstead noted an important conduit afford-
ed by this system (either along a portion of or parallel to the Miami
Fault) for the strongest hypogene mineralization in the Miami-inspira-
tion ore bodies, :

The N50°E :]00 system can be found to vary in strength and -
trend, however, it trends most often N45-550E, This system includes
the Sleeping Beauty fault zone and numerous others, It also is the
trend for the linearly controlled intrusives in areas adjacent to the
dacite such as the Manitou Granite, the Willow Springs Granodiorite
and Lost Gulch Quartz Monzonite, | considered this trend to be strong
~and of sufficient importance to conduct an extensive analysis of pub-
lished maps of the area and at least briefly describe those elements
I felt were most important in this system, This analysis is included
as Appendix F, this report (Appendices A-E were included w:th Addenda
A report to J. D, Sell, April 20, 1971),

The N60°E system may actually be considered as either a sub=-
system to the N50°E +10 or the the N70CE +100 systems, The importance
of this trend in the publlshed descrlptnons of the Christmas, Ray,

San Manuel, Copper Creek and other districts lead me to consider this
as a separate system, This system of fractures has served as a con-
duit for mineralizing fluids and as a locus for mineralization in areas
adjacent to the dacite (Miami~Inspiration, Castle Dome, Copper Cities,
Diamond H, Globe Veins) and in all probability should also serve as
such beneath the dacite, The long axis of the Schultze Granite also
has approximately this trend, To the northeast of the dacite the loc-
alization of theMiami-Inspiration, Live 0ak, Miami Fast and other de-
. posits around a nose or lobe of the Schultze Granite may represent the
intersection of this long axis or zone with the northeast '‘corner'' of
a block, now represented by the Pinal Mountains, The southwesterly
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projection of this axis, which may also represent the ''tear" or major
break of a northwesterly trending Pinal Mountains Block (N30°W trend?),
dfould again encounter the northwest ''corner''or structural setting under-
neath dacite cover; and there,may also have allowed the formation of a
Jlobe or nose in the Schultze Granite, From such considerations, plus
the projection of the Silver King intrusive complex and Superior min-
eralization trends, | have concluded that the highest probability for
ore-grade mineralization occurring will be found at or near drill hole
M=1 or drill site CE-2., Possibilities for a larger deposit or group:
of deposits 'wrapped' around a rather narrow nose or lobe in this vic-
inity (substantially as indicated . by J, D, Sell on his ‘'‘Generalized
Geologic Map for the Superior East Project', ASARCO map no, 2271) are
excellent, The lobe(s) of the Schultze Granite will probably be sim-
ilar to those encountered to the east northeast and as such, will pro=
bably be smaller than the projected nose area shown on Sell's map,
However, insufficient subsurface data is presently available to indi=-
cate exactly where this lobe or others will be located,

, The N70°E +10° system is most important as a locus for Gran-
ite Porphyry intrusions, The small difference in trend between this
trend and the N60°E trend of strongest mineralization, or other conduits
and/or sites for mineralization, is considered valid and of great sig-
nificance, The smail angle difference often found between major struc-
tures and secondary-tertiary auxiliary strains is found both on the

mega and micro scales, | do not have an adequate explanation for
these angular relations (labeled ''oblique trends' by me) between major
and minor fracture systems, | believe, however, that this may be the

result of reoriented stresses and strains in the manner indicated by
Moody and Hill (G.S.A, Bull, Vol, 67, pp, 1207-12L6),

The E-W system of faulting is not very strong in the dacite,
It is the trend of the Magma Vein and numerous other veins and/or
faults in“the Superior area and has played an important part in the
structural deformation of the region, This system is considered by me
to be a-''‘complementary'' fracture direction, complementary to the N=S
1]50 system, "It too probably represents a direction of ''tensional
release', i,e, of normal faulting, As with all these systems, deform-
ation along them has taken place along previously extant faulting
planes; as such, displacements are either taken up by numerous smaller
faults _and/or available faults in other systems (especially? N75°% +10
or N30™W i]0° as high angle displacements, i,e, normal and less often
reverse faulting), .

" Only a slight reorientation of 10-15° would cause one to
‘classify faults in this system, or any other, in another group, How-
ever, this does not appear to have occurred except very locally, This"
reorientation is significant for structures of a Precambrian age but
is not considered significant (except at the local scale) in the Lar-
imide or Pasadenan,

My recommendations for further work on and/or use of this data
are included, in part, in Addenda A, The maps prepared (Attachments A,
B, and C) are usable to give preliminary drill cost estimates and also

-y
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to select drill sites, | would suggest, if it has not already been done,
that drill sites be selected on the ''shallower' or up side of faulted
units even if these do not immediately overlie the area of interest, In
" this manner, drilling monies will be spent less quickly and a large
amount of economic-geological information will be made available, |
would also suggest that the configuration chosen eventually give a
grid pattern although not necessarily drilled in a set or predetermined
sequence, A case in point is DCA-2 which was drilled near an area in-
dicated by Peterson's mapping to have a thinner dacite cover, A ''step'
sequence of drilling may also serve to check those interpretations made
to date without having to drill the deeper areas unless favorable in=~
~dications (alteration, mineralization, etc,) point in that direction,
Down hole 1,P, and/or other geophysical! methods should be run to rend~
er additional data from single drill holes,

Lo & MK'

George S, Barnett
GSB:sh
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Note on Method

My delineation of all major zones begins in .the upper-
most portion of the map (North for North-South, NE for Northeast-
erlies; NW for Northwesterlies), | began noting them from the
west edge of the maps to the east,

Because the area had previously been mapped, | correl=~
ated my photo-geologic study to their fault traces, At times my
fracture-plots were not exactly in line with those faults plotted
on the ground, n these instances, | substituted those mapped for
my own, '

)




STRUCTURES AND THEIR IMPORTANCE - HAUNTED CANYON QUAD,

Major Structures and/or Their Indication

The Kennedy fault must be considered the most prominent fault
in the quadrangle, Along a major portion of this fault, all post=Ruin
Granite and Diabase (younger than R,Gr,) units have been removed by up-
lift and subsequent erosion, Younger Precambrian units are exposed to
the southeast of this fault, with progressively younger units exposed
to the southeast until one encounters the Pinal schist, and diabase in
Power's Gulch, Therefore, the suggestion is that a southeastern limit to
the Pinto Creek structural block must be located north and east of Power's
Gulch, | would suggest that this boundary or boundaring structure is re-
presented by the northwest contact of the Dacite and Earlier Volcanics
and well expressed where Haunted Canyon turns from a southeasterly course
to a northeasterly one; soon thereafter Haunted Canyon junctions with
Pinto Creek, ~“Pinto Creek probably represents a major zone of N-S fault-
ing in the dacite plateau and along the eastern edge of the dac:te
Devil's Canyon may well be a reflection of this N-S trend,

(Pinal Mts, as center point to arcuate zone of mineralization of great-
est significance?) :

To the NE .in the vicinity of Horrell Creek the Kennedy fault
is offset by a structure or structures trending approximate1y N 4O W,
A N-S Horst block of pCds and pCm is exposed in Qtg in the NE portion
of the quadrangle




NAME :

DIRECTION:

SIGNIFI1CANCE:

AGE:

~ SPECIAL NOTES:

Kennedy Fault

Northwest corner Haunted Canyon Quad, Forming boundary
between Ruin Granite to the northwest and younger rocks
to the southeast,

The Kennedy Fault represents a major fault separating the
Campaign Creek Block to the northwest from the Kennedy
Ranch Block to the southeast, No Paleozoics are shown
northwest of this fault, Nor are the major bodies of
diabase shown to the southeast present, The abundant
outcrops of Rén shown in the northeast portion of the
block, across the Kennedy Fault, indicate a southwest-
erly dip, However, the progressively younger formations
exposed to the southeast indicate that the southeasterly
dip of the formations and/or blocks is of much greater
importance,

Precambrian - only by comparison to paraliel trends,
Laramide - None evident,

Tertiary - The Kennedy Fault appears to cut the Haunted
Canyon Caldera and displace earlier Volcanic units, This
would place the age of the Kennedy Fault within the last
20 MY, i,e,, probably Quaternary rather than Tertiary,

The fact that the Haunted Canyon Caldera limits turn into
this fault, suggest that it was also pre-caldera, in part,




. NAME :
DIRECTION:

LOCATION;

SIGNIFICANCE;

AGE :

SPECIAL NOTES:

=

North East J K Mnt, N 110° 57'30m

N-50 E

‘Scanlon Tunnel to Barnes Tunnel, Horrel Ranch, West Pinto

Creek to House Rock Spring, S.E, of Government Hill,

Possible locus for db-rgr contact to N,E,, Apache Group to S.E.
No Paleozoics, Devore Wash probably parallel bounding structure,

Cut off by West branch Gold Gulch Fault, Whitetail affected
by N,E, trending faults along S,W, line from Horreit Ranch,
Not an affector of dacite,

‘Pre<Cambrian - db-rgr contact locus

Tertiary - gmp-Tev contact; No Whitetail to S W, of
Kennedy Ranch Road; minor outcrops of Tw
do occur to N,E, Vhitetail faulted to
E.N,E, Nothing readily apparent in Td or
Tev?




NAME :

-

LOCAT1ON:

SIGNIFICANCE:

AGE:

SPECIAL NOTES:

DIRECTION:

.

Devore Wash B - S
N - 50E

A major drainage'in Granite Basin; multiple parallel faults
to N.W.; Middle Haunted Canyon, S,E, of Ripper Spring.

Forms db-sch contact and elongation; Forms S, E, edge Haunted
Canyon Caldera; major parallel faults also in area, some
homoclinal or monoclinal? flexturing in Tony Ranch area,

Pre~Cambrian - db - localization of sch-db contact

Post-Pliocene = 20 M. Y, Post dacite faulting, forming Se.

boundary of Haunted Canyon Caldera,




NAME :
DIRECTION:

LOCATION:

SIGNIFICANCE:

AGE:

SPECIAL NOTES:

Lower Haunted Canyon Zone,

N 47°E (May be N49O-50CE)

White Tank Sp.; Webster Mnt, (S.E,), Lower Haunted Canyon,
Laramide? Felsite of Silver King area,

Forms repeating Paleozoic section N,E, of Ruin Basin, Partial
control of Gerald Wash flowing into Ruin Basin, Controls (?)
northern contact of Td and Pre-volcanic¢ units, generally, Forms
Lost Gulch gm-db and Pioneer contact, Probably N-Easter running
into the west branch of Gold Gulch Fault, S.,W, dp (between
Pinto and Powers Gulch) controlled by it? Lower portion of
Haunted Canyon localized by it? Td-Tev contact, Tev and
Paleozoics contact, Felsite localizer, as well as some con-
tacts of gqd in Silver King area, Pod of qd, N,E, of main qd
mass, also along it,

Probably Pre-Cambrian as with parallel set, - Some Laramide(?7)
activity as in felsite and qd locus, as well as Lost Gulch gm,
Tertiary activity appears minimal although probably evidenced
by N,E., fault trend into West Gold Gulch fault,




NAME : Siphon and Myberg Basin Zone
DIRECTION: N-LOE

LOCATION: Siphon Basin to Myberg Basiﬁ, Continental Tunnel, Duquesne Spring,
Grissly Mnt,, Powers Gulch Pb-Zn veins and Sch-Tertiary Volcanics
contact, Portions of Tev-Td contact, Middle part of Silver King
Wash, g

SIGNIFICANCE: S.E, terminus of Ruin Basin, locus for Ruin-Diabase contact;
F Silver Bell shaft, Martin-Escabrosa repeat of section, Not
expressed in Td Flat Top Mt, Paleozoics S,W, side of Granite
Basin show little evidence although complex faulting pattern
probably represents it, Juniper Flat may show some evidence =
canyon cutting, Escabrosa and Martin at Continental Tunnel,
N.W, limit to Castle Dome ore body? Abundant faulting in Gold
Gulch, Also abundant faulting N, N,E, of Grizzly Mt, Turning
of Kelly Fault zone may be evidence of control also, Pb=Zn
veins .in sch and db parallel trend, May be slightly expressed
~in Tev-Td contact - northwest of section 15 and 16, Silver
King mine and related intrusive are slightly east of zone (may
be reflecting more N.E, intersections with zone), !'Middle"
portion of Silver King Wash seems localized by this zone,

AGE: Pre-Cambrian - by comparison to other parallel zones and
rgr-db. contact,

Laramide control may be exemplified by Silver Bell, Continental
and Silver King deposits,

SPECIAL NOTES:




NAME :
DIRECTION:

LOCATION:

SIGNIFICANCE:

AGE:

SPECIAL NOTES:

Sleeping Beauty fault zone,
N 52° £ (Olmstead = N 55° E; N,P, Peterson = N 60° E)

Sleeping Beauty fault, N, of Day Peaks, Manitou Hill?, Town of
Superior,

Locus for db-lgm contact, Termination of gp. Parallel structures
west of Copper Cities mine, MNorth of Day Peaks (Td) examplified
by abundant faulting in Me-Dm-lgm relations overturned bedding,
etc, Trace appears jostled in Castle Dome Area but W,S.gd, lies
along trace as well as PC M.gr, Swede VYein and Schultze Granite
outcrops may reflect control of this zone, No obvious controls
were expressed in Superior area,

Pre-Cambrian localizer of PC,M.,gr, - sch contact

Laramide - 1gm-db contact localizer; lgm and Willow Springs
" granite locus, *

Tertiary - Minor, fractures W of Copper Cities,




NAME :
DIRECTION:

LOCATION:

SIGNIFICANCE:

AGE:

SPECIAL NOTES:

Jewel Hill - Money Metal zone
N 45° E

S.H. in sectfon 31, N,E, of Sleeping Beauty Peak,
Money Mztal shaft, Jewel Hill, Carlota Mine, Kings Crown,

N and E of Sleeping Beauty Peak, forms repeating of Me section,
dp adjacent to zone WNW of Sleeping Beauty Peak, Money Metal
shaft vein along it, Nothing readily apparent in Potato Patch
area, gp in Jewel Hill area at intersection of E NE zone with
N 45 E zone, gd in Castle Dome area also transverse to it,
Sch-lgm contact localized along it, The Pinto Shaft, if shifted
to the NW (rocks change from Paleozoic to Pre-Cambrian in Kelly
Fault zone), would lie along this zone along with Carlota Mine,
Numerous mapped faults in db, Black Bess shaft proper is also
lying in this zone, The majority of the dacite plateau show
little expression of this zone, Where the zone is projected to
exit from under the plateau to the £ NE of the Apex Mine, a

" NW trend is much more predominent, The terminus for these NW

as well as the repetition of dacite may. reflect this trend,
Pre-Cambrian - suggested by db -~ Apache Group contact,

Laramide - dp N;NW of Sléeping Beauty Peak - Castle Dome
ore body Carlota, Pinto and Black Bess shafts,

Superior Deposit said to be localized in gentle syncline,
Peterson also notes synclinal folding south of King's Crown,
These synclines plunge to the east, Jewel Hill NE of Castle -
Dome show a definite synclinal structure with an indeter-
minate plunge, trending N 50° E, The NW limb is bounded by
db and consists of PC ps?, Dm, Me, Pn; Tw in center, The SE
limb is also bounded by db and consists of PCds, Dm, Me, Pn
with gp covered by Tw in center,




NAME :
DIRECTION:

LOCAT I ON:

SIGNIFICANCE:

AGE:

Inspiration zone
N 52° €

N and NW of Moonshine Hill, Needle Mnt,, N, Pinal Ranch,
Queen Creek Mine, ‘

pefiance Vein, Vanadium, Relatively indistinct in Inspiration
area, | suggest that later fracturing and movements obliterated
most portions of the zone, | also suggest that the Inspiration
nglock'' must be shifted northwestward with possible some rot-
ation to allow a more close relationship to become evident,
Webster Gulch may reflect a control by this zone, In the

Live Oak shaft area, the Barney Fault turns from a N=S course
to a N,E, direction, Bronx Vein locus? The Tb, Sch-Tsg
contact north of Pinal Ranch (a more fundamental N to N NE
trend of the contact). The lower portion of lron Canyon lies
NW of this zone but does parallel it, The Queen Creek Mine has
a series of overturned units in the Pn,

Pre-Cambrian - Suggested only by comparison to parallel grain
: traced previously,

Laramide - evidence weak, Bronx Vein System; Tb, Sch, and Sgr
contacts, More NEasterly trend to faults in the
vicinity of Queen Creek Mine and south,

Tertiary - Dacite is involved in some of the faulting in the
Barney fault area,



T

NAME : Miami Zone
DIRECTION: N 53° E
LOCATION: South of Ramboz Peak, Town of Miami, Hutton Peak, Belmont Mine.

SIGNIFICANCE: Ramboz Peak is in the upper portion of the''Globe Hills!' block

as described by N P, Peterson (13th N.M.G,S., 1962). | would
suggest that the Globe Hills block be reated as a separate
entity with regard to an analysis of structure, although a very -
close similarity of trend and occurrence is indicative of a
possible common origin for fractures, | suspect shifting has
occurred along major slip-strike or oblique faults (striking
N 30° W and Right- lateral?) North of Claypool -~ Miami pro-
-bably forms Bloody Tanks drainage, The Sch~sgr contact and
Sch occurrences are probably relatable to this zone, In
vicinity of Schultze Ranch, Sch again outcrops, Bloody Tanks
wash also turns, The sch-sgr contact NE of Five Point Mnt,
is probably also localized by this zone, The American Mine

~and veins North of the Mercer adit also lie along this zone,
it is also possible that the stream south of Hutton Peak is
an expression of this zone, although the projection passes
directly under Hutton Peak, A few streams on the Plateau seem
to turn to parallel this zone although no major fracture
patterns were recognized by me in my mapping, The north-easterly
trending fractures in the Belmont Mine area, The Concentrator Fault
takes a pronounced turn to the S, E, along this zone also,

AGE: Pre~Cambrian - evidence lacking except by comparison to other
trends, ‘

Laramide - probably localizer for Schultze-sch contact near
Miami and to the S,W, Mercer Adit, American Mine,
Belmont, , :

Tertiary - Probably as underlying locus for Bloody Tanks Wash,
Schultze Ranch Basin, Drainages on dacite plateau
and turn in Concentrator Fault,

SPECIAL NOTES: The faulting ~ north of the Mercer Adit; in the vicinity
of the American Mine; West of Hutton Peak; East of Devills
~ Canyon (GQ 818); in the 0Oak Flat area; in the Queen Creek
Mine area and south to Belmont Canyon, may represent a series
of en echelon faults with the east relatively side up, '



NAME ¢

DIRECTION:

LOCATION:

SIGNIF ICANCE:

AGE:

SPECIAL NOTES:

Pinal Mountains and South

N 55° E

Southeast edge of Globe Hills Block (?), Pinal Mountains,
Northwest corner Section 4, Mineral Creek, 6000' West-
northwest of Hagen Rch.

May form repetition of Td and Miss. Escabrosa south of Lea
tunnels, Tgp southwest of Pinal Mountains probably lies
long this zone. Numerous veins lie along this zone parallel
to the Tgp occurrences. TheApache Group and diabase is
also exposed southeast of this trend,

Precambrian - by comparison to other trends and Pinal Schist
foliation(s).

Larimide - T. Granite Porphyry

Tertiary - Gila Conglomerate drainage

The Samsel vein and other notheast trending fractures are
very much the predominant structural trends in the Pinal
Mountains region, Drainages in the Pinal Schist trend

in this direction as well as foliation, It is also of note
that possibly as much as 80% of the foliations dip to the
northwest. These N 45° = 55° trends continue and seem to
control drainage in the Gila Conglomerate also.




NAME: Jones Ranch - South Miami

o DIRECTION: N 53° E

LOCATION: 'lrené Fault area, Jones Ranch, S.E. of Alfred Springs,
Pasquale Vein, N.E. corner section 19 T 25, R 12 E.

SIGNIFICANCE : Zonal Control of most veins in Globe Hills block evident
although this may be a shifted block. Irene Vein, Mineral
Farms, New Dominion may be evidence of this zone. Poorly,
if at all, expressed in Td of Globe Hills block or Qtg
valley fill. May have formed contact for Solitude, Sch-
Schultze Granite contacts. Pasquale Vein parallel to
sub-parallel to this zone. Drainages across dacite plateau
seem to follow this trend from Miami zone to the NW, to
Jones Ranch - South Miami zone. Series of faults south
of Pacific Canyon probably represent control by this zone.
Penn. Naco is also outcropping well into -dacite along this
zone,

AGE: Pre-Cambrian - evidence minor
Laramide - locus for lrene vein? New Dominion; Solitude
granite, Pasquale Vein, faulting on west side of dacite

e probably related to this period.

Tertiary:~ drainage control in plateau and Pn outcrops
into dacite. ' '




NAME :
DIRECT!ON:

LOCATION:

SIGNIFICANCE:

AGE:

SPECIAL NOTES:

Ellis Vein - Black Rock Mine
N 50° E

L0o0oo* Southeast of Ellis-Henderson Ranches zone, Globe-
Dominion Shaft, Ellis Vein, Red Rock Mine,

Probably locus for 0ld Dominion workings and associated
veins, Possible locus for northeast trend of Madera-
Schist contact adjacent to Ellis vein. Tertiary granite-
porphyry also probably localized by zone., Red Rock Mine
and Cole and Goodwin Mines also lie on the projection

of this zone. The lyons Canyon drainage also lies along
this trend. The dacite does not exhibit any features
suggesting a northeast break along this zone. However,
to the southwest Tertiary Whitetail outcrops~~dacite

may be localized by this zone,

Precambrian - - pCnd - Pinal Schist outcrops.

Laramide - Tertiary Granite Porphyry dikes localization.
Vein system in Globe Hills Block, Veins of Black Rock
and Red Rock Mines.
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