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County _Nawvajeo
Area Holbrook

Lease No.

Well
Name _ pgpi 0il Company —..—=£1
Nw MW PE fiold ehele-Sir 'f/‘?( _
Location __yg NESec _21 Twp _15N Range _19gFootage
Spud Completed . .. Tatal. .
Elevs2345FCr KB pate ___ Abandon pepth __2420
ApproxX.

} ntractori -__ T - T cost $
| ' Drilled by Rotary __
' Cable Tool

Casing Size Depth Cement

Production Horizon

D&A
Initial Production
REMARKS ___Snnai__$§5
Redwell 1729
Elec. (‘\ - o Sample Log
A Logs i I . . . o . Sample Pescrip._ .
Applic Plupgging Completion Sample Set
to Plug ___  Record - Report - ‘Gores ' . .
: Water well - accepted by
} Bond Co. L - -
& Ne. | _ . )
Lo : Date - e
Bond Am't $ Cancelled Organization Report
Filing Recelpt ___  "', ated e Well Eook S piat Book
Dedication ____

Date Issured

/ PERMIT NUMBER __ none
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4 PERMIT NUMBER __ none

County Navaio

V.

Area Holbrook
Lease No.
Well
Name __ ggpi. 0il Company #£1
Mo MO Pt ield Clucte~sle {56
Location __yyg geSec _21 Twp _15N Range ;umgFootage
Spud Completed . Tatal.
Elev,g'fzgg"”cr R KB Date Abandon DPepth ,___242.()
USG=S WM’?/ gMPguv Approx.. .
Contractor: -_ " Cost " § _

Drilled'bﬁ Rotary
Cable Tool ___

Casing Size Depth Cement
Production Horizon
Initial Production
REMARKS Supai 465
Redwell 17235
Elec.(?\"' Sample Log
Logs t. e . " _.Sample Descrip.
Applic Plugging Completion Sample Set
to Plug __ 7 Record . Report . --=- ... Cores, -
Water well - accepted by
Bond Co.
&No. __ L N o
.- o T Date
Bond Am't $§ Cancelled Organization Report
Eilinggﬁetéipt.- 7'; Dated Wéli Bopk - Vfiaf Bbdk”
“Loc. Plaf"  DPedication ]

Date Issured
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LOG OF HOPI OTL COMPANY

From To

i hés
W65 625
625 679
679 710
710 1075
1075 1200
1200 '128%
1285 1550
1550 1590
1590 1725
1725 1780
1780 1875
1875 1986
1986

Formation Tops

0165 Coconino
4165-1986 Supai
TD 1986t

0 hés .
468 625
625 697
697 710
T10 1075
1078 1200
1200 1725
1725 17688
1788 1875
1875 2175
2175 2355
2355 2100
2400 2420

Another record gives red sand and shale, 2196-2235', and white "1lime" 2505-2520',

(
M NE Sec, 21, Te 15 N., R, 19 E,, (&SEM
Well 1, drilling ceased prior to 1927.

Patented land - State of Arizonma

County Navajo

Field Holbrook area
Distriect Farmington
Formation

Cross-bedded Coconino

Red sandstone

Sand and lime mixed ]
Gray sandstone, water (wind reserbling gas
Red salty mixture

Black sandy shale

Salt

Red sandstone and salt

Limestone, hard

Salt and red sandstone

‘Black lime, very hard

Chunky, pebbly oil sand (no scent and no 0il)
Sandstone, salt and mudy no water
Water sand, no water

‘Log of Hopl Oil Co, well from USGSWSP #B36-B-

Ooconino sandstone - sandstone, hard, cross«bedded,
gray to buff,
Su% formation
tone, red
Limestone, sandy, red
Sandstone, gray
Shale, ete, red,
Shale, sandy, black
Sandstone, red with salt beds.
(Limestons 1550-1590)
Redwall Limestone .
Timesione, very hard, black on blue
Sandstone
Sandstone, red, with salt in upper half
Iimestone, red sandy, bhard
Sandstone, buff
Limestone, sandy and red sandstone

Possibly base of the Supal was at 1725!, but red material occurs in underlying

strata.

|
i
|
:
1
i
:
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Leg of Hopi 04l Go. well from U.5.G.5. He5.P #836~B~

t

Li55-

625
697
720
075
1200

1725
1788
W7
2175
- 2355
2h00

Lé5

62%
697

70
1075
1200
1725

Casmino sandstons - sandstone, herd,
“prots=bedaed, gray to buff

Bupal formation

ardets »

Li.lﬂstum. BW’ red
Sandstons, grsy

3&1815’ oto. md

Suale, sandy, blagk
Sandatons, red; with selt beds
(Limsstons 3550 « 1590)

Limsstone, very hard, black or blue
Sandstone ,

Sandstone, xed, with sali in upper helf
Limeatone, red sandy, herd

Sandstons; buff
Limestuns, sandy amxi red sandstone

Avother resord gives red sand and shsle, 2196 -~ 2235 snd
wnite "lime® 3505 ~ 2520, Fosaibly base of the Supel was ab
1725, but red materiel occurk in underlying atrabée.
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1og of HOPI OIL COMPANY - Sec. 21, T. 1D N., R. 19 B., G. & S. H. M,

465
6256
679
710

1075

1200
1285
1550
1590
1725
1760
1875
1986

|5

465
625
679
710
1076

1285
1550
1590
1725

1780

1875
1986

well 1, Drilling ceassd prior to 1827.

Patented land - State of Arizona

County - Navajo

Field = Holbrook Area
District - Farmington
Forpetion

Crossw~bedded Coceconidno
Head sandstone

Sand and lime mixed
Gray sandstone, water {wind resembling gas)
Red salty mixture

Black sandy shale

Salt

Red sendstone and sald

Limestone, hard -

Salt and red sandstone

Black lime, very hard

Chunky, pebbly oil sand (so scent and no oil)
Sandstone, salt and mud; no water

Hater sand, 1m0 water,

ks it

£
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HOPT OIL COMPANY - N} NEX, Sace 21, T. 15 Ney R 13 Eop

gEIHEREERRSEE” |

o K zin
,J/ -

Ga & 3.“.“. “‘n 1. nrm
canged prior to 1927.

Patented land ~ State of Arisons

Gounly =~ Navajo

Fisld - Holbrook Aren

pistrict - Fargington
Formation

Cross-bedded Cogonino

fed sandstone .

Sand and lime mixed

Oray sarxistons, water (wind resembling gas)
Red selty mixture :

Black sandy shnals

8alt

Rad sandatone and ss&lb

Lizegtons, bard

Selt and red sandetona

Blaek lime, very harg

Ghunky, peblly oil mamd {wo sgent and no oil)
Sandstons, selt and mudj no water

Fater sand, no waters

Formation
~ 465 Coconing

0
465 - 1986 Supal
T™ 1586

e,
¥




Coamfina

. '§ g00n

©'n this

£ nerous

Trias-
" ed by
Pt and

- red 1o
T o rail-
" south-

rizoaa.

:ation.)

2n the
~1cane,
‘ecord-

[brook

The

1CR0US
qace of

I con-
2 10

with

some-

924 to
‘eet
erable
ation,
2 feeti,
astone
1ating
) feet.
norted
1 Sec.

ington

PETROLEUM 39

Holbrook 0Oil Company- The well sunk by this company on the
southern flank of the Holbrook monceline, about ten miles northwest
of the Adamana hole, in Sec. 23. Township 15 N., Range 18 E, 21
miles southwest of Holbrook. was drilled to a depth of 2,400 feet in
1922,

The Jerome-Navajo Drilling Company. | Organized in 1924 to
continue the Holbrook well). This company drilled to a depth of 3,775
feet in 1025. Traces of gas and oil were reported at that depth.

_Hopi Oil Company. The well of this company, about half way
between the Holbrook and Adamana holes, was carried down 2,500
feet. A few showings of gas were reported. This hole 1s in Sec. 21,
Township 15 N., Range 19 E.. about twenty miles southwest of Hol-
brook. The lower Paleozoic beds were not tested.

_Great Basin Oil Company. This company, promoted by . S. Taylor,
sapk its well in 1925 and 1926, considerablv north of the Holbrook
monocline, five miles southwest oi Holbrook on a doubtful structure.
The hole was carried down to a depth of 1.675 feet, and was drilled
to within a few hundred feet of the base of the Paleozoic section. Traces
of oil were reported at about 1.700 feer and again from 4,245 to the
bottom of the hole.

Conclusion. The Holbrook monoclinal fold is a major struetural
feature of the region which extends m a southeasterly direction from
between Clear and Chevelon creeks. south of the railroad to about
eleven miles east of Snowflake, a distance of fifty miles. This structure
has been tested only in one limited part, covering a distance on the
strike of about 12 miles, and there by only two holes. At the points
tested, definite traces of gas and oil were found at various horizoms.
The results achieved, although disappointing, are, notwithstanding,
inconclusive. '

ZUNI AREA

In this area, about twenty miles portheast of Holbrook, there
exists a very gentle svnclinal trough with minor crinklings, a structure
pot favorable for oil accumulation.

0Oil Prospecting: One hole was put down by the Zuni Oil Company
in Sec. 6, Township 19 N., Range 24 E., 22 miles northeast of Holbrook.
The well was drilled over 1,000 feet deep and it was reported that a
trace of oil was found at 950 feet. The hole started in Triassic and
penetrated only the top Paleozoic sandstones.

1UPTON STRUCTURE
This structure, on the southern end of the Defiance Uplift, is 2
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3 GEOLOGY OF ARIZONA 203
ly simi- g2
s center 3‘ RECORD OF ADAMANA BORE HOLE, SEC. 4, T. 1+, R. 2u,
western ¥ SOUTHWEST OF HOLBROOK, ARIZONA
crn =
pears to ?\; * Feet . Material Formastion
ility of = 0- 60—Red shale Moenkopi
= 60— S0—Limestone, yellow, very sandy. Kaibab
80—~ 394—Sandstone, yellow
¢ 394 439—Shale, white - cocon
§ 430_ 549.—Sandstone, mostly buff, some reddish.— . oconino
— Mo~ 2 549- 630—Sandstonc, white.
.rgener:l,l %E 630~ 692-—“Limestone’*, hard
._‘._olbroox ; 692—- 855—Red shale, some gypsum and salt U
he Mo~ = 855~1040—Shazale, brown L Supai
! se there “-:?} IU‘EO-—!DiO—-Limc, blue.
- of the 2 1030--1090—Shale, brown, and salt
“derabi~ “~“ 1{7)30-1343—51131:, blue :nd brown, salt
s - 4 5~1930-——Limestone, blue
. ;‘h strue 8.4 1950-2040-—Sandstone and salt
_:3" Plare % 2040-21350—Shale, brown . Redwall
gof .thc. == 2150-2345—Limestone, some shale
| fection, '251 This record was to the end of January, 1921. A year later the depth
: e - .
; b was 350 feet greater, and soft, brown beds were being penectrated. In
- resented % Februarv, 1923, the depth was about 3,000 feet and the material was o
. = : €p g T R
ile and & black shale. The Supai formation appears to be about 1,065 feet thick
‘mation, %’i in this hole, buz there is some uncertainty as to its lower limit.
[ing out &= N
" eonino ? RECORD OF HOPI BORING, IN SEC. 21, T. 1§ N, R. 19 E, /’?,7 ,
ared on ¥ SOUTHWEST OF HOLBROOK, ARIZONA '
iean i = Feet Material Formation
}1 meas- % 0~ 465—Sandstone, hard, cross-bedded, gray to buff.___Coconino
'—‘ler d=- = 463~ 625-—Sandstone, red. -
1dstone 3 ~ 629~ 697—Limestone, sandy, red
" forma- 697~ 710—Sandstone, gray -
7 4 3 710-1075—Shale, etc., red Supai
Z,nes,tonc E: 1075-1200~~Sandy shale, black..._..... )
s The o 1200-1725-~Sandstone, red, with salt beds, (limestone,
., sFirest to ' 1550-1590 feet)
> dome 2 1725-1788—Limestone, very hard, black on blie____ .. :
various g 1788-1875—Sandstone : - ;
tira ing- 3= 1875-2175—Red sandstone with salt in upper half. S i
n gwﬁ 2175-2355—Limestone, red, sandy, hard  Redwall
- a1l ) d 2355-2400—Sandstone, buff. ; ’
5 ‘}‘:cm ; = 2400-2420—Sandy limestone and sandstone, red - ) :
» . forma- _
i .d Mr. Another record gives red sand and shale 2196 to 2235 feet, lime _ ‘ : .
. ed re- and shale, 2235 to 2505 feet, and white “lime,” 2505 to 2520 feet.. '; PRI
-~ lowing Possibly the base of the Supai was at 1725 feet, but red material occurs B ;
ags on in underlying strata: | ¥ _ [ o |
sas to 3 _ Early in 1925 the Taylor-Fuller boring penetrated arkosic sandstone ' '
beds; - 3685-3870 feet, limestone 3870-3994 and red and brown hard sand- g4 )
Tia re- = stone 3994-4112 feet, possibly strata of the Apache group which outcrop B
. % on- Canyon Creek 60 miles southwest. : .
£ - - “ . . -
Akzena ?ui—@au a‘( Mines ’Bu“ﬂ'm [M, "il_f 1
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204 BUREAU OF MINES BULLETIN No. 119

The Holbrook boring (No. 1) about three miles west of the Hopt
hole is reported to have entered red shale at 511 feet, which continued
to 935 feet, interrupted by limestone from 680 to 692 feet and by
gypsum at intervals from 692 to 865 feet and some salt from 855 to 935
feet. Apparently there arc local salt basins in Permian and Pennsyl-
vanian strata in this region. ' :

The westernmost bore hole, which is at the Black Canyon claim in
Section 20, T. 16, R. 17, was sunk 476 feet with diamond drill. The
cores were nearly all light colored sandstone (Coconino). Some layers
were found to contain considerable calcium carbonate and a few thin
lavers of shale were penetrated. The mesa at this place is capped by
the thin Kaibab limestone;.the upper part very sandy. A boring for
water at Winslow had reached a depth of 965 feet late in 1924 all in
Coconino sandstone below 100 feet. The overlying Kaibab was thin.

The thinning of the Kaibab limestone in the platean south of Hol-
brook is an interesting feature which has been described in considerable
detail on a previous page. It results in the disappearance of the form:-
tion at Holbrook, although its thin edge is well characterized a short dis-
cance south of that place and near Winslow and Snowflake. It is absen:
in the basin northeast of Holbrook and in the Defiance uplift where the
Moenkopi formation, and to the northward the Shinarump conglomerate,
lies on the Coconino sandstone.

As shown in Plate 52, the dome of the Holbrook region trends north-
west and finally flattens out in the monocline southeast of Winslow.
It ic broad and fat to the southeast along the Linle Colorado River,
which cuts a canvon across it, mostly with walls of Coconino sandstone,
from near Snowhake 1o Holbrook. Woodruff Rutte consiste of Moen-
kopi, Chinle, and Shinarump beds i a shallow basin, capped by basalt
(See Pl. 60a.) Possiblv the vent from which this latter rock came s
in the butte. Just cast of Tavlor there i a small local dome in which
the Coconino sand:tone is revealed overlain by vellow sandy Kaibab lime-
stone only a few feer thick. _

The Sinks are on the south slope of the large dome, about 10 miles
northwest of Snowflake. There are 3¢ or 40 of them, ranging from
a few vards to 100 vards in diamerer, in an area about a mile in length,
and all near or on the steep dip to the south. Most of them exposc
sandstone of Coconino aspect (see Pl 60b). overlam by Kaibab Jime-
stone. here 20 or 30 feei thick. Undoubtedly this sandstune is underlain
bv a limestone member which has been removed in places by solution in
underground waters passing into the valley of Dry Lake 1o the southward,

This latter valley is a svncline filled with Mocnkopi formation, as
shown in the cross seciion {(Fig. 28). which extends nearly to Chevlon
Canvon. In the center of the basin, sonthwest of the Sinks, are two
buttes capped by Shinarump conglomerate.

The Moenkopi extends far up the slopes south of Dry Lake Valley,
and on an irregular surface of this formation and in places overlapping
on to the Kaibab Jimeswone, is the cap of Upper Cretaccous strata which
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20, ‘fownship
‘nty-five miles
being drilled
s-barrel. The

well is located

hallow to test-

the Coconino

St- . _-‘

Section =23,
Fast, 22 miles
't has reached
ed a.good:oil -

r at 2400 feet.

-th flank of a

1 top the Co-
top the Upper
develop some-
‘tions make it
>th. A stand-

in Section 21,

=ast, 20 miles

3 carried 2500
s the Coconino
. but was not
ny conclusive

_ras not favor-
" “The hole has

_Jresults can be

4, Township
1iles south of

largely as a result ot lack ot tunds due to the
generr ' commercial depressn of Arizona, and
also due to the fact that some of the locations
“are not the most favorable ones for testing out
the district. 'The fact that three years have:
~been consumed in getting to a depth of <2500
- feet “is fully accounted for by these circum-

stances. L . A
DORSEY, /922, OIt. PossiBILITIES—HOLBRIKAREA -
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HOPI WELL, HOLBROOK, ARIZONA.

CONCLUSION.
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Introduction

In view of sotivity toward oll development near Holbrook,
irisona, whlch, in additlon to erouring intense local interect, s
pow commanding the attention of outside operators, & revlew of the
cond {tione found there will be presented, tneluding nregent develop-

ment, status of lands, and the indlcetions and possibillties reperd-~
ing oil.

TLocotlion end Tonoggangx

The towvn of ilolbrook, about 900 population, it rituated on
the Sonta e Kailroad, 60 nllee from the ezstern border of the itates
?wo banks, seversl wiolesale and retall merchandine esteblishnents,
two newspepers snd helf s dozen hotels meikze it hecdquarters of the
renching end Indicn roservation interert®m, and lately, for oll de~
velopment work in thet sectlion. it ie on the Qoecan-to Oceen Tighway,
end dlrt roeds int> the surrounding couniry ire Tairly —eil Zept upe
Vinslow, Arizona, 33 miles wect of Holbrool: {population 2000) may
also be consldered within the oll development ores.

the Little Colorado iver flows internittently thru both
Eolbrook and Winslow, tho wells 300 fpet deen and reservoire formed
by demming creeks form the woter supplies of the towns. A cpurse
crowth of scrud 4timber, found on the hills zouth of iolbrook, is a
gource of fuel for drill , and cosl 18 brought in from Rew iexlco.
The elevation of lolbrook is 5,080 £t thet of wingslow is 4,850 ft.

Zopography

mhe Holbrook district is situsted on the plutecu rrevinee
of Arizons, ot the scuth border of the uovajo County which extends
with 1itsle voriation im topogranhy north 175 miles into Utsh. The
gsurfuce 1s cut by occasional deep omnons, due to the swift torron-
tis] stresms. As & rule, the region 18 a pralrile country, with
soattered buttes, the remnents of lave f1owe or erosionel features.
To scme extent the tonogrsrhy conforme with the bedding, comprising
& gently rolling surfoce thet follows the burely perceptlible bend of
the herd sanictons gtrat bemesth. The platean countrz, from the Utah

border to 90 miles :=outh of Lolbrook, maintains an elevetlon between
4800 gnd 6000 feet throughout.

Meos snd Photography.

The accompanying composite mup will serve to indicate the
geogrephic, topograghlo and geologlic conditlione of this distriot.
The stratigrarhy 18 bised on Herbert E. “regory®s U.S.3.5. Profes-
elonsl Paper, 93, lons mocented oS & stendcrd on the geology of
the Rayelo County. The ctructural geoloy, &s manped, iz the re-
sult of the writer's investiprtions mede in a general wey only, end
not detsiled. <he aocompenying photocrarhr chow the Fencral eppeor-

snoe of the country, end the position from ~lich esch wee tirlen ic
indicated on the mape.
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pevelopment end operations to pate

" mhe fztec Lond snd Cottle Comnany heve beon in noscee-
slon for & number of years, of neerly e milllon acred of land in
thie district, formerly ovmned by the Sonta “e zellrocd. A portion
of this lend has recently been le: co¢ hy the Hopl 011 compcny of
ljolbrook, cnd 1n notober of 1918, 8 well wes staried on thcir pro-
perty in Secs 21, Te 1D Ko 1, 19 Fe, &t the end of Jnly 1919, &
depth of 2050 £t. hed been repched with no showing excent & clight
color et sbout 425 fte (This chowins cppecre b ire oll wells drill-
ed eo for end in woter wells, tnd will be commentod on loters)
mhe " ind Rlver {1 Co., of “yomlng {5 aritling toir -1l for the
fiopi 211 Coppeny o0 a perticipeting inptore: t Le6ls.

The Holbroolk 041 Company, ith cicee to 60,700 acres of
potented ond 1eaced land, 18 drillins a well on 5€C. 23, T« 1D lie,
R. 18 E., now 120 f£t. end wciting for toolEe.

~he Adamonst 011 & lLond Conmnbiiy . =3t: 40,000 acret, hes
repohed & depth of 1060 2t, on Je€C. 4, To 14 He, R 20 E., drillinge.

~ The Black Canyon 0i1 Compeny {NcClosikey interecte of Iol-
vrook) wlth 50,000 acres nae drilled to 500 It, with a core drill

on Sece 20, Ta 16 L, %e 17 E., severntecn milee soatherly from
vinplowe

) The Apsohe 011 & uevelopucnt Compery hos & locction in
“00e- T, Ta 16 Lo, oo 21 E;-the Holbrook 011 COs B loceticn in Sec.
o8, Te 17 o Ze 21 Ej the Lone Ster 011 COe & jocction in Sec. 6,

™, 19 Ka, Re &3 E:~-the cuni 011 Co. & 10cation in Sece 6, Tal9 Yy
Te 24 E. ey

Other Arizons companies orgunied to socoure jecces include
the ¥in@low 0il Co., Chevlon 01l Co., liome 011 Co., Klaotevec 011 COe,
Holbrook Investment COe, inslow rmtusl 01l resoci:tion, tnd Fham-
rook 041 & Devclopment Co., oll of whonm contenplets putting down
rigse eventuellysand are at present offering leaces 9T ghares on
the market in any si-e tlocks. The land 18 thorouzhly token up
4o the extent of some 110¢ stuere nlles.

geologiet representing the Cartoer 011 Co., Commonweelth
011 Co., Allen 011 Co {of Oklehoma) Union oi1 €o., of ceglifornia,
Stgpdard 0il Cos of celifornia and sinelsir 011 Co., heve vicited
the district in the peet, 1t 1ie re~orted.

Results oObtained by Drellling

The progress of the:Hopi 01l COse, well in.5ec. 21-15-19
ie being wetohed with interest-b - 1ll ‘perties concerned in the Hol-
brook fleld. The depth of the oll beuring horizon ( 4% one ehould
exict) is purely speoulative, tnosmuch es ther 1s no _or‘.l_.terion,in
the wey of drilled wellssto guide the prospoctors. At eidepth of

- 2050ft. the Hopl 4rill hes passed the horizon thet carried oil in

the San 7 -m 011 field, 160 miles to tne north, vhere wells of

¢ - )
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small prodmotion (6 to 15 bbls. per day) were eecured ct depths !
ranging from 300 to 750 fi. The Hopl well 1is drilling with etand~ 3
ord tools ia en open hole, encowntering alternaote scndetone end '
lime, with very 1little shole. At 1950 ft, vory little water hod
been encountered, tho et 2085 ft. the drill penetrated o "scturated :
woter snnd.” This is copsldered significent from the stondpo int :
thst 1t indlcaten the poreible nresence o< sufflicient underpground ;
wcter to sssist in the peowmletion of oll, a point which will be
touched upon leter in this report.

mhe other drilling —ells in the locality heve not recched
sufficlent depth to add to the Imowledie of vnderpground conditl DsSe
However, the Ademans in cog.4=-14~-20 encoantered & 50 ft. bed of im-
pure selt at a depth of 660 ft., which wid ot noted in the Xopl
Y weli. Similar sult deposits were notod in viater welle near ~Inslow
' : and elsewhere.

=1th the tcst wells now drilliag, 2 rea flIty miles long
end some fifteen miles wide will be proven ur, provided the wells
cre cerried to sufficlent depth. The broud form of folcéin~ found
in this territory does rot sherply segrezute the dictrict into
1ikely &nd unlikely territory as in colifornie or yoming flclds,
thouzh the anticlines and cymclines exre gufficlently well develoned
as to meke esch o separcte drilling possibilitye

Geology and Strucinre

The Ravejo Country of irizone comprises a vell recopgnlized
geogrephicsl snd geologicel unit. It tnecludes o gently rolling
plateon erea that extende rourhly from the Utsh border south thru
Arizone 190 miles or O milec eouth of ~he ‘gnta Te “allrocd snd
..0lbrook; and from the Colorado &nd Iittle ¢Coloradn Ziverc on the
i weet to the Contlnentel Livide (anproximeting Gsllup, Lew vexico)

on the east. The general elevation of the surface of 4his ploteau
{s betwecn 4800 and 6000 ft.

p— Throunghout this platesu the sedimentory streta (of Hesonole
'?'-wﬁ gnd Paleogolc age) extend without perceptible breslk and with 1little

1 worping except ot the boundarles of the recion. The slight warping
d on & broad Bosle, has placed the bed in the form of s peo-cyncline

extendins eoutherly from the Fan Juan 2River { end o1l fields) in Utah

to ilolbrock, thoupgh making a long gemeral s£lope upwardé to and south
of dolbrooke. along a line situsted fifteen niles south of iolbrook
this upwerd slope terminator emd the beds bend over in an enticlinal ~s
£0ld that i8 darely perceptible, and o.sune & dlp toverd the couthe -
The gentle folding is on cuch a large egchle thet meny onaller antl- . -
o] olinel end eynolinal folds a.e encountered &8 one travexrges the dis- ‘ o D

trict. Thus the "grest anticline®™ or "Holbrook structure,” oo the

. 1 rojor snticlinel (or doming} fold hes come 1o be knovn, is the

\ ‘ 1ocatlon scleated for ~rocpecting by the Holbrook interests. The
minor folds take the form of purtly-closing domes on the flunks of

the najor structure, or enticlines and synclines whose trend hse

epparently 1ittle conformance witk the trend of the major enticlinel

axis. The loocttion of msny of the minor feolds, both anticlinel and

eynolinel, hove becn seleoted by the verious operctors af suitcble
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leoctions for drilling, which pocounte for the wide dispersion of
tent wells in the district. |
* ghe Sen Juan oll field, with its lmown 0il measurcs, has
Yeen used by geologistie o8 & oriterion at Folbrook, as far £t 10B8=
sible, though, &8 mentioned previouely, the mocsures oontoining oll
ot Sori Juen heve been pleroed by the drill et I'olbrook, end hovo
proved unproductive. The geologie sootion et Iolbroui my be given
pe followst
e Thiclness
frae Period Series 3roup Formation (Eatimntd) pescription
jesozoie Triesclo Chinle 1000 Flus Grey,purplish
o A Shﬂle.
Shinayunp 5-80 Tecvy conglo-
nerete
De Chelly 0-20 ned sandstone
Permian
Hoenlrople 100-300 Leod ohole snd
stendstone
EBibab G=60 Timectone
peleozolc Carbon- Anbrey
iferons :
renneyl- Cooconino 700 - Grey & white
vanion crosc-bedled 4
stendctone T
Supal 1500 gendctones &
1limeetones
-y {01l becring 8t
niecisel- Redwnll 500 (7) Limestone
A ppian ,
' ; Cambrian Tonto BO0 plus (¢7) Sheles o:nd o
- — sandstones -
Protera- Pre-Chm- ' TnEerohuer BODO pius %) Sholes,ssnd- T
zolc brian . stones,fusr _ TN
1te,limestor . P
Grtmtfea_, gne. |. ' 0
pchistg. o ' :
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THe surfece rock in the vicinity of Holbrock is the
Moenkoples Towerd iinslow the i oenkopic ic entirely oroded nwmay,
exposing the Ealbsb Limestore, which is there only 8 f£t. ln thlck-
ness. The @oconino ssndstone 1s exrosced in the waells of Chevlon
end Clear Creek Canonm, southeast of Vinslow. There the wells
stend 100 ft. sbove the wators which heve been darmed up to form
reservoirs.

s bt A e it £ bt e el L S

Thne the wells dirilled thus fur penetrsie a lower por-
tion of the Hoenkople; may or may not encounter the Eaibgd line~
stone, according to thelr loeatlion (es the Xalbeb does not under-
1ie £11 this region;) sud pass into the ~upel Lower ' ennsylvenlean,
the thiclmesas of which i unkovn here, but jJudgdng from dictent
outorops, will probably be upwards of 1500 ft. Thic formotion 18
o1l bearing in the fen Juan otl field (lmovm there &s the Goodridge
ecnds of the zubrey groupe) The lower portion of the Efupel is the
objective of the drillers at iolbr-oks. The well of the Hopi Comcany
es hos been mentloned prewiouely, hes pessed the uprer members of
the cupai and at 2050 £t. {iugust 1,1919) should have reached the
lowermost members, and hac not yet encountered the oil. The well
will be esrrieé devm I1nto the Redwull lime if necessexry, it is un-

& et £ P A A b )3

derctood. %

Bemeath the Redwall limectone there ie oncountered in other
parts of Arizonn (Grand Cenon ssection) & tremendous thiclmess of
Cembrisn end Pre-Cambriop sedimentsricc thet 1le on the primitive
granites and schists, the thiclmeas, or even presence of which be-
peath the Holbrook area is unkommn, and their poesibilitlies 22 o
source of peirolecum 18 highiy improbable.

As Tegerds leve flowa in this vicinity, remmants of besal-
tic flow rock are 5till to be found at no grett dlstance, notably
et voodruff utie, 10 milee southeast »f iolbronk, where a resistent
besaltic cep rests on the okinle sholes. Other bacaltlc rermonts
cocur in large messee 26 miles north of :'olbrook. Twin Buttes,

18 miles porth of iolbrook, ere of Intrusive origin.

The pleteau reglon in generel hae becn the scenc of intru-
sive cotlon thra-out Triessic, Tertiary snd even recent ages, the re-
gion 756 miles southeast of .olbrook (noar Springerville) and 40 miles
west of WinfAlow (Sazn Francisco iountain volssnle field) being notable
examples of fresh voloanic activity, with unusuelly perfecit cilnder
cones and lave flows, The particulsr region about Holbrosk end 'ins-
low, however, has mot been subjested to voleznlc notion (though the
genersl detrimentcl effest of meighboring intrusive activity on the
scourmlstion of petroleum should not be overlookeds)

Poulting does not oceur to eay perceptlble extent in the Hol-
brook ares. The maxzimim dips eccountered are $ 10/2 on the fiunks
of the smeller folds; the gemeral dip of the beds towerd the north

on the morth portion of the meJor antleline i 10/2, end the same to-
werd the south.

Fmphaslc msat be placed pere upon the importence of under-~
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ground woter us o footor influenclng the sccurmlcilon of peciroleum.
% gufficlent sunnly of undergro:nd woters, conttituting @ hydro-
stetic head, will tend to acourmlate the oll in porous beds under
en impervious s ole or limectono cup in the top or apex of the antl-
olinec snd domes, due t» the higher spocliflo gruvity of the wotere
1ook of weter will ullow the oil %0 mettle in the tynelines. In
moet oil flelds the oil 1g found in thc antlcline:, whore it ie im -
pounded by walors becring it up from benewth. £t the Sen Juun Ol
Field, however, the oll 1o recoverce! from the sgmolines due to the
gbeence of & hyérostatic heoed of waler. 1n thie ocuse, the deep-out
ocenyons of the Hen Jucn River end its trilumteries heve epncrently
iroined the oil dbecring etrzle of woter, leaving the oll to settle
in & gopnerol woy in the synclines.

At Holbrook the fecture of deep-cut cinons is not oncount-
erod; tut 1t ias poscible in thls resion, vhere there ic no hirher
1epd within Tovty =iles, end where the etretli<icatlion (level, recis-
tant, oompset Leds) is canducive to quick ran=-o0ff of surfoce wuters,
end where a zomeral eondlitlon of cridlty exists, thot there mey be
the lack of underground wuters ngeoasury to the anticlinal accumu=
letion of 01l

Og this hypothegis tho locuilon of tho Adamonu 01l Co. well,
. gt 4=14<20; hur heau nade cm & synelinc. -In thie gonnectlon aloo
the logglng of & “"saturascd wgter sond” i the Hopl Co. Tell, SocCe
£21-15-19, at - 2026 ft. 18 sisniflesnt, ec mentioned previoucly, in
thet 1t gtves an indlcution oe to hot moy be expected of wuter con-
ditions, and 18 conpidczad 1B & fsvoreble 3ight by thore who hove
seleeted antiolinal lpcuailons for ihelr prospect rigs. The relo-
tive valne of onticlinel loocticne for the rocuzmiation of oil could
only-be determinesd by the drill, ghould o0il he discovered in this
gsection. “The &ntielinel posltion would be nreferrcd by the writer
11 gulded by clolce of locciionm vione.

Surfses | Inflicetions of 011

A8 peointed ont previously, the :an Jusn oil field, 160
mlles morth.ef iolbrook, is the.moct closely rclzted point of oil
prodnction; and the oll messures there do ertend couth to Holbrooi
md ere witEin rewch of the dr$ll there but have co f&r proven bar~
ren. -rilling comnemted €t Sau- Juan in 1910, the wells being small

_producers of high grude oil.

 The Seven Lokes il fleld, 60 miles north of 3allun, llew
Kexleo, 125 miles noxthenst of #oTbrook, -sunports & number of O to
20 barrel wells. . The oi} fe nigh grade, with.reportod high gesoline
end lubrlenting 2tock pontents, snd the field, like +he Sen Juen
field, tho fer. Ilrom trengportetion, is vt present being exploited
for furthor deveiopmants The ofl horizon &t feven Iskes iz evidently
the Dskots sandstone,.8 Cretaccous momber and mch higher ctrotigreph-
1001)y“thon the doldbrook oress ' _

_An oll- ﬂeeﬁ ie re‘iiabljr renorted to the writer to he found
in Canyon de-Chelly; 96 milec morthenst of Holbr-~ck (helf -wuy to San
Juan) end enoither in Cibilcu Conon, 106 miles south of Kolbrooke.
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The writor persorielly viclted on o1l eeep, OT EXOUP of sceps
on Clesr Creek, 7 miles southeast of myglow. The Beeps oceur at the
edge of the weter in & reservolr formed by damming the steep welled
gorge ot Clecy creock, cnd ¢amn be reached only by boatl {or, ac In the
writer's csse by swimninge) A thin etream of brown oil exudes with
water from orevices 1o tte Coconino sendctone and spreads Gpon the
surface of the recervolr. It 1C Lelieved thot this oll ocscurs at the
bscse of the Coconino sandctone ond is t1oa.ed out iy the waters of the
reservoir, penatratlng +he currounding ztrato. Conelderable J&85, =ith
unmistelzable petrolific odor, bubblec thru the weter. There 1S no evi-
dence of faultlng that would allow thia oll to reech the curfcce here
from groet depthSe.

| e A e Bt Bt S5

A similnr ceep is8 renorted in the gorge of Chevlon Tork,
elso dammed up, 13 miles southerst o .inclow erd 21 miles =est of
Holbrooke

In comnectlon with these seeps on (lewr creek cnd Chovion
rork are indications of 011 in the form of colors ond globules, with
some S8, creditably reported ant 1o fOor come YeurS, to pe found

in vorious water walls drillcd to aepths oI 300 to 510 fte ncer Hol-
Yrook. TFarther, &8 mentioned previonsly in this report, the Hopi

well reported o showing of colors end gus at 425 P4, which corred-
pouds with tho porizon of the coconinc cundttone. Hence +he Coconino
Gtondstone scens to be 8 menber that contoins o1l in vory sncll quanti-
t1es, though has evidently been exnlored +horoughly without heving
proved prodnctive.

g_gnclusi.ons Concorning possibilities

nhe foregoing more OT leoss detoiled desc-iption of the geolo~-
gloal end structurcl fentures of the :;plbrook dlstrict will scrve to
indioote that if oil were present 1n the deep~lying cediments of the
Havejo Country, the Holbrook najor enticline, 88 well 88 & nunber of
the minor folés ceconpenging it, would offer some promlso of sccumm-
l1stion. lHovever, the frot thet the send meoHurcs above the Cembrlen §
heve been prosyccled without resulis, esprelelly the zermsylvonian :
serles {Coconinro genistone) thet showed some ourface indicctions of
ol1 st shallow depth; +he nature of the ged imentory rocks, lacking
in oaorbonsceous OF diatomcocous sheles thronghout; the guoctionable
presence of undergreand hydrostetlc pressure; +he edver:e conditlions
crented by (geologically) recent Lgneous cotlvity in the generesl re-
fon: the mowledse thet cuch oll 18 produced In Lev sexico end Uteh
derilved from horizons alLove those Ln which llolibrook interest nxe
pow drilling, end +het ~he Missisaipplen veds where exposcd In ihis
Teglon ere EnovEL ts hove Bho™m no evidences of pelroleuns together
w=ith the fact thet all the wells in the Bew lexlco and Utah fields
huve scarcely produced oil in commerciel quantitics, meitec the lol-
rooikx sres, 1n the sriter'e opinion, an unpronising one, where the
poBE 1bi1ity of securing petroleum 18 extremely unlikely.

The sootlon of country fifty milec ocet of Holbrook presents
a better srpearcnce for she sccunulation of petroleun then thot et




¥olbrook. Anticlinal structures of more pronounced folding ere evi- |
dent, zni the ares is more worthy of prospceting. However conditions '
that govern the socumlaption of oil ot Holbrook will apply also to
this region. The land 1ln the vicinity of Houck on the Sente Fe
Rellropd, hcs not been locoted for oil possihilitice and should eny
01l be encountesed in the drilling cetivities neux Holbrook, this
territory shonld comand the attention of operators.

Ios Angeles, Culifornits
fugust 18,1919
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10G OF HOPI OIL COMPANY NW NE Sece 21, T. 15 N., H. 19 E,, G&SRM
Well 1, drilling ceased prior to 1927,

Patented land = State of Arizona

County Navajo
Fisld Holbrook area
District Farmington
- From To Formation
1l L 65 Cross~bedded Coconino
hés 625 Red sandstone
625 679 Sand and lime mixed ]
4 619 710 Gray sandstone, water (wind reserbling gas
' 710 1075 Red salty mixture
1075 1200 Black sandy shale
1200 ‘1285 Salt
1285 1550 Red sandstone and salt
1550 1590 Limestons, hard
1590 1725 Salt and red sandstone
| 1725 1780 ‘Black lime, very hard
1780 1875 Chunky, pebbly oil sand (no scent and no oil)
1875 1986 Sandstone, salt and mudj no water
1986 Water sand, no water

Formation Tops

0-0165 Coconinec
1 _ h65-1986 Supai
D 19861

Log of Hopi Ol Co, well from USGSWSP #B36-B-

: - 0 Lés . Goconine sandstone - sandstone, hard, oress~bedded,
!' - gray to buff,
Supal formation
165 625 gan%ttme‘, red
625 697 limestone, sandy, red
697 710 Sandstone, gray
710 1075 Shale, etc, red.
1075 1200 Shale, sandy, black
1200 1725 Sandstone, red with salt beds.

. (Limestone 1550-1590)
: Redwall Limestons .
1725 1788 Timestone, very hard, black on blue

o

1788 1875 Sandstone

1875 2175 Sandstone, red, with salt in upper half
2175 2355 Limestone, red sandy, hard

2355 21,00 Sandstone, buff

2400 2420 Limestone, sandy and red sandstone

Another record gives red sand and shale, 2196-2235', and white "lime" 2505-2520',
Possibly base of the Supal was at 1728, but red material occurs in underlying
-strata. .
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T10G OF HOPI OIL COMPANY N4 NE Sece 21, T 15 N., R. 19 E., G&SRM
Well 1, drilling ceaged prior to 1927.

Patented land =~ State of Arizona ‘;

County Navajo
Field Holbrook area
Distriect Farmington g
From To Formatiom
‘ 1 L65 Cross=bedded Coconino
h65 625 : Red sandstone
625 679 Sand and lime mixed .
b 679 710 Gray sandstone, water (wind resembling gas
‘ 710 1075 Red salty mixture
1075 1200 Black sandy shale
1200 '1285 Salt
1285 1550 Red sandstone and salt
1550 1590 Limestone, hard
1590 1725 Salt and red sandstone
1725 1780 '‘Black lime, very hard
1780 1875 Chunky, pebbly oil sand {(no scent and no oil)
1875 1986 Sandstone, salt and mudy no water
1986 Water sand, no water

Formation Tops

0-465 Coconino
165-1986 Supai.
™™D 19861
Log of Hopd 0il Co, well from USGSWSP #836-B-
t : : 0 165 . Goconino sandstone - sandstone, hard, cross-bedded,
B gray to buff.
Supal formation
hé5 625 Sang'ﬁtona » rad
625 691 Iimestone, sandy, red
697 710 Sandstone, gray
710 1075 Shale, ete, red,
B 1078 1200 Shale, sandy, black
f 1200 1728 Sandstons, red with salt beds.
B (Limestona 1550~1590)
: Redwall Iimestone . 4
1725 1768 Timestone, very hard, black on blue
1788 1875 Sandstone
1875 2175 Sandstone, red, with salt in upper half
- 2175 2355 Limestone, red sandy, hard ;
L 2355 2L00 Sandstone, buff :
, 2100 214,20 Limestone, sandy and red sandstons ;

Another record gives red sand and shale, 2196-2235', and white "lime" 2505=-2520', S e

Fossibly base of the Supai was at 1725, but red material occurz in underlying
strata.




