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PREFATORY OTE

In 1923 and 1924 a general survey of the Pasco and
Prosser quadrangles was made bty Dr. Solon Shedd, former
Supervisor of Geology. Since the publication of his
report will of necessity be delayed for seme time, it has
seemed desirable to prepare a brief abstract which might
be distributed with the engraved geologic map of the quad-
rangles. By this means, all those interested will have thé
benefit of the economically important portions of the report
without undue delay. It was not possible to have this ab-
stract made‘hy the author of the complete report, but in
its preparation the attempt has been to present faithfully
his conceptions and conclusions.

Harold E. Culver,
Supervisor

June 12, 1926



ABSTRACT OF PASCO--PROSSEIR REPORT

The study of the Pasco-Prosser quadrarglos vas plenned @s a busis for o
detailed report on the general geclogy. attontion having been drawn to the
area through the discovery of gues and the prospect of oil in the Rattlesneke
Hills which border the Yskima Valley on the north.

The sedimontury rocks of the area include but two formetions older than
the alluvium of the prosent valleys. The older of these, the Ellensburg
formation, is interbedded with the basalt in « few plnces, but is ontirely
absent elsewhere so far as outcrops show. From the distribution of tho known
Ellensburg it is probable that it is o remncnt of «n originnlly widely dis-
tributed formation. It outcrops in but threc plceos: (Pl. 1) T. 10 N. R.
27 E. Secs. 8, 18 znd 19; T. 8 N. R. 25 E. Suc. 6; T. 9 N. R, 25 E. Sec. 14
and 23. Without exception these exposuras of Elleunsburg show it to be fine,
sandy,and pumiceous, composed largely of gloss. 1In one other locality, Sec.
26, T, 12 N. R. 23 E., is a limited outerop of relatively unconsolidated
sediment which is tentatively considered to bo Ellensburg. Its relations
to the basalt are not known, nor is it lithologically identical with the
other exposed beds.

The younger formation is known as the Ringold. This outcrops over a
rather wide area in the northeastern port of the Pasco quadrangle, from the
east bank of Columbia River to the margin of the upland eight to ten miles
to the east. It is a deposit of slightly consolidated sand, distinctly
bedded, which is, in the mein, light yellow or gray, of fine grein, somewhat
clayey in part, distinctly calcareous. It includes some gray limestone and
more or less cclcarcous, sandy clays and volcanis ash. From its character
and position it is believed to h:ve originatcd on the flood plain of an
ecrly Columbia River during the Fleistocene period.

The alluvium of presont streams is composed of fine river silts with
scnds ond gravels. This moterial covers the surface of the Columbina Valley
outside of the uplands known s the Rottlesnoke Hills, and also up the Yakimn
Valley cbove the vicinity of Prosser. Windblown scnds nnd silts, with some
voleanic ash and soil, cover proctically the whole arca under discussion.
These, with loose mctorial, effectunlly conceal outcrops of all rocks except
in the rougher parts of the quadrangloes.

Of the igneous rbcks, the whole crea is underloin by the Yakima basalt
of Miocene oge, which is more than 2000 ft. thick in places. This rock,
where fresh,is dark, nearly black, developing brownisk discoloration on
weathering. The texture varies from very dense to porphyritic. The more
dense portions are eéssentially glass while loeelly the matrix of the por-
phyritic portion is fine crystolline. Therc is no information available
from these quadrangles as to the charncter of the pro-basalt surface. By
inference from other portions of the Columbir Platecnru, it is probably that
the underlying surfaceé is one of erosion on old metamorphic and igneous rocks,
such es nre found in the numerous buttes znd similar elevations standing up
above the level of the uppermost baosalt flows. While thero is no reason to
doubt that the relief of this pre-basclt surface is rather great, cmounting
to severnl thousond feet, in the sbsence of any data on its elevation in the
Pasco-Prosser district, it is impossible to estimate what local relief or
roughness would appe=nr. No reported drilling records have penetrated the
pre~basalt strata.

STRUCTURE

For the purposes of investigations of the oil and ges resources, the
study of structural conditions is of poramount importance. The two upland
arcas, the Rettlesnake Hills and the Horse Heaven Hills, have both been
considered 2s pessible o0il structures. It is to be regretted thnt the
small cmount of datz evailable from field study of outcrops frils to lead
to conelusive inferences regarding the sub-surface structures.

Ratilesnake Hills: The Rattlesncke Hills have been the site of drilling
for gus for some time past and it has been nssumed thot the hills themselves
represented an anticlinal structure across the Prosser and possibly the Pasco
quacrargles. Very little direct evidence wos obteined in the field but by
inference the structure of the hills in the Fllensburg are: to the northwest
should carry through, In thot field, without.doubt, the rocks compssing the

attlesncke Hills arc erched up in 2 definitely osymmetrical anticline. Since
the surfuct configuration nppeers to be uniform from that point to the Yakimn
River in the Pasco quadrangle, it secms reasonable to assume thet the struc-
ture is also uniform, the Rattlesnake Hills of the Prosser region being merely
the enstern extension of thosc in the Ellonsburg field. On this basis, there-
fore, it seoms probable thot the structure is cnticlinal.
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Horse Heaven Hills:

n_Hills: /s in the cace of the Rattlesnuke area, here, also,
there is little detailed evidence %o bo nltmained in the field. Outcrops are

oxtremely rare and scattered and it is difficult to outain precise structural
determinations on eitner slope of the uplards. Earlier, the Horse Heoven Hills
were comsidered a fault siructure, bub later work to the northwest has suggested
to oth?r students that they are probably enticiinal in structure. The topbg-
raphy itself suggests an anticlinal structure since there is a markedly gentle
and gradual slope from the south up to the brink of the Vakima Valley where

the surface pitches steeply to the north., Where therc ave ¢xposures on the
south slope the beds appear to dip parallel to the surface of the ground. This
does not hold good for the north slope but it is by no means certain that there
are any true exposures of rock in place.

It thus appears that the Rattlesncke Hills are tontatively to be classed

as anticlinal in structure, while the liorse Heasven Hills are less probably so
end may be fault scarps.

HCONOMIC GROLOGY

Tpe aconomically important minersl resources, aside from water end soils,
are building stone and gas.

Building Stone: Building stone includes but two varieties, the Ellensburg
and the Yakima basalt. In general, the Zllensburg is so poorly consolideted
that it has little value for building purposes, but in one place the stene wes
quarried for use in Prosscr. Under the local climatic conditions it Gppears

to be fairly satisfactory, althougl : i i i
: s gh, on nccount of its high content of volecanic
ash, and its laek of consolidation, it is not to be classgd structurally as a

building stone. Basalt is found over large areass ond hag been used to a limited
e*tent for comstruction of buildings. It is recdily quarried, accessible, and
widespread in occurrence. On sccount of irregular jointing it is not easily
worked into dimension blocks and because of its dark color it is not plensing

when used for building purposes. It mckes a very satisfuctory foundation rock,
however, and is used for this purpose to some oxtent. ¢

Gas and Oil: The possibility of gas and o0il in this area has béen under
consideration for more thun a docade. The northwastern slope of the Rattle-
snake Hills in the Prosser quadrangle has yiclded some gas since early in
1913, The original discovery wes cccidental since the first drilling was
done in an effort to obtain decp artesinn water. All but two of the wells
here reported hcve been located in o single township, (T. 11 N, R. 26 E)
and in every cmse near the discovery well,

In the following paragraphs is given a summary statemont of the report
from each well of which the Survey has recorded. The wells are numbered on
the map (Pl. 1) for identification.

The first well, loctted in the SH} of the SEF of Sec. 20, T. 11 N. R.
26 E., was drilled to & dopth of 1234 feut. Gos was encountered at 700 feet
below a layer of clay or shanle, Thres successive layers of porous basalt are
reported to have been encountered, each contrining some gas. These layers
ronged in thickness from eight to 21 feot. The well has becn cascd to a
depth of ebout 800 fect aund has maintainod an estimated flow of gus from
70,000 to 500,000 cu. ft. per doy. The second well drilled in the area is
in the NWi of the SW4 of Sec. 21, T. 11 N. R. 26 E. This wont to a depth of
800 feet, gas being found ot 700 feet. The flow hero has been variously
estimated mnd msusured to range from 2,600,000 to 3,000,000 cu. ft. per day.
The gas from this well has been used as fuel for drilling other wells in
this locality. The logs of No. 1 and No. 2 wells are as given below:

LOGS OF NO. 1 and NO. 2 WELLS

WELL NO, 1 WELL NO, 2

Materinl Thicknees Depth  [atorial Thickness Depth
Surface 16 16 Surface 16 16
Basalt 110 126 Gravel and bowlders 39 55
Sendstone, yellow, soft 40 166 Basalt 45 100
Basalt 340 506 Sand, loose, white 28 128
Basalt, gray 122 628 Basalt 40 168
Shale or clay,greenish blue 71 699 Baselt, blue 117 285
Basalt, porous; and ges 20 719 Broken formation 85 310
Basalt,porous;55 lb,pressure 25 744 Bosalt, blue 80 390
Basalt, hard 70 814 Broken formation, water 30 420
Bozalt, porous; more gas 13 887 Baselt, blue 100 5.0
Baselt, hard 13 340 Granite 10 530
Besszlt, pevous; more gas 8 848 Lasult 80 610
Basalt, har 46 894 S5l-ta, green 90 700
Ba=glt, porous: more gas 21 915 kasalt, gas 30 730
Bacsl®, nlterpating hurd and 319 1234 Busrl, hard, gray.Bottom 70 800

¥t
P
[= R )

a0 further gos



-Bﬂ

Well No. 3 in the NE} of the NE} of Sce. 19, T. 11 N. R. 26 E. was drilled
to a total depth of 1507 ft. Gas wos roported at a depth of 782 f4. but tho
well was plugged in shooting.

Well No. 4 in the NE} of the NEE of Sec. 21, T. 11 H. R. 26 E. encountered

clay at a'depth of 640 ft. nud this wans not drilled through., Water was reported
at 300 ft.

Well No. 5 in the SBf of the SE} of Sec. 20, T. 11 N. R. 26 E. penctrated
1200 ft. of voleanic ash and clay, then 125 ft. of gruvel end loose basaltic
bowlders with basalt below. 4 total deptii of 700 it. was reached with a re-
ported open flow of gas amounting to 1,300,000 cu. ft.

Well No. 6 in the NBf of the SFf of Sec. 18, T. 11 N. R. 26 E. was stopped
at a depth of 205 ft.

The deepest well of the ares is No. 7, locuted in the NWL of the N#k of
Sec. 27, T. 11 N. R. 26 E. The first 300 feot of this well were drilled with
8 churn drill and & core was taken for the rest of the distance, the totzl depth
being reported as 2212 fect. The first gos encountered was at a depth of 699
feet. Between this rnd 916 feet three other loyers contoining gos were reported.
These were given as 11, 10 and 21 ft. thick, respectively. Tho estimated capacity
for this well was 400,000 cu. ft. per dey. The log of this well is given below:

LOG OF WELL NO. 7

WELL NO, 7
Material Thick- Depth Iiaterial Thick- Depth
ness ness
Churn drill hole 295 295 OSoft gray basalt shale 51 1141
Blue basalt hard 4 299 stringoers
Blue basalt porous 12 311 Hard gray basalt solid 21 1162
Blue baosalt solid 72 383 BSoft black perous basalt 10 1172
Blue basalt shattered 9 392 Gray porous basalt hard
Gray sand rock p: 394 stringcrs 8 1180
Blue basualt broken 21 415 Grcy basalt hard ond solid 35 1215
Black basalt hard 113 548 Red porous basult soft 5 1220
Gray basalt hard 96 624 PBlack porous basalt soft 4 1224
Gray basalt broken 4 648 Hard groy basalt © 47 1271
Shale or blue volcanic ash 59 687 Block porous basalt "9 1280
White sand 3 690 Hard gray basalt 55 1335
Blue volcanic ash shale 9 629 Grry porous basalt 18 1360
Black porous basalt, puffs of Gray bosalt 47 1407
gas 21 720 Gray porous bzsalt 23 1440
Black porous basalt 19 739 Gray basalt 76 1516
Cavity 1 740 Gray basolt slightly porous 66 1582
Black porous basalt 5 745 Groy basclt 47 1625
Gray basalt solid 8 753 BSoft gray besalt and shale 4 1629
Groy basalt broken 4 757 Bluck porous basalt 6 1635
Gruy basalt solid 36 793 Conglomerate, shale and
Gray basalt broken 1 794 perous shale 12 1647
Gray besalt solid 12 806 Blue gray basalt 117 1764
Volcanic Ash or shale 2 808 Soft porous basalt 4 1768
Black porous basalt, gas il 819 Green shale 12 1780
Gray basalt solid 5 824 Groy porous basalt l6 1796
Black porous basalt 4 828 Groy basult 60 1856
Gray basalt solid 3 831 Gumbo 11 1867
Gray basalt broken, gcs 10 841 Gray porous basalt 43 1910
Gray vorous basalt 19 860 Groy basalt 61 1977
Gray basalt solid 33 893 Groy porous basalt 64 2041
Voleanic ash 2 895 Graoy basclt 14 2055
Black ponous basalt, gas 21 916 Black basalt 2 2057
Gray besalt solid 151 1067 Gray besalt 20 2077
Black porous basalt with shale Black basalt 7 2084
stringers 5 1072 Gray basalt 2 2106
Soft Black pepous basalt 18 1090 Black basalt 27 2143
S50ft gray Bosalt 22 2165
Gruy porous basalt 47 2212

In well No. 8 in the Ny of Sec. 27, T, 11 N. R. 26 E. an artesiem flow of
water was met ot o depth of 450 ft. and clay wes penctroted at 600 f+. The total
depth is reported as 806 feet.

Well No. 9 in the NW§ of NW} of Sec. 28, T. 11 N. R. 26 E. hes not been
reperted in any detail and was apparcntly stopped before any grect depth had been
reached.
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No. 10 well in the SWp of the SW of Sec. 16, T. 11 N. R, 26 E. was re-
ported abandoncd ©t o dopth of 720 ft,

Well No. 11 in tho S§W of the NWh of Sec. 5, T. 11 N. R. 25 E. was re-
ported to hrve been drilled 4o at leas+ 1060 ft.

Well No. 12 in the SW} of the OWE of Sec. 32 T, 10 N. R. 25 E. is on the
southwestern slope of the Ratilesnake Hills, while thoce previously described
are on the northeastern slops. “his was drilled to o depth of 482 ft. with
8 churn drill and continuod with o dizmend drill to o depth of &25 ft. The
log of this woll is given below:

LOG OF WELL NO. 1z

Moterial Thick- Dopth Moboriul Thick-  Depth
ness Ness.

01d well drilled with cos-
ing in. 482 482 Basalt, porous 3 647
Basalt,gray = 72 554 Buesalt, porous 11 658
Burned shale 4 558 Sumi- Porous busalt _ 3 661
Basalt, gray mixed with burned Busalt, gray 75 736
shale 2 560 Begalt, porous 10 746
Conglomerate 12 572 Cavity 2 748
Lime shale or conglomerate 52 624 Basalt, porous, gray 6 754
Lime shale, very sticky 5 629 Black volcanic ash 2 756
Lime shal® sandy 9 638 Basalt, slightly porous 24 780
Sand 3 641 Basalt, solid gray 24 804
Shale, brown 1 642 Basalt, solid gray 10 814
Shale, green 2 644 Shale, black, crunbly 3 817
Basalt, gray, porous 8" 825

SUMMARY

All the productive wells in the field encountered gas at a depth of some
700 to 800 ft. Above the layer in which gas was met, there was in every case
material which was reported as shale, slate, volcanic ash, or clay. This
stratum, .70 to 100 {t. thick, was variable in color, being blue or greenish
blue most commonly.

Certain features of the occurrence of gas in this field merit attention:
(1) M1 the gas found in the field, so far as reported, is ercountered in
porous basalt. Since the basalt, aversging several thousand feet in thickness,
presumebly overlies igueous or metumorphic rocks which are equally unlikely
sources for the gas, ii scems fair to infer that the gas comes from the thin
sedimentary beds interstratifiocd with ihe basalt. (2) The analysis of the gas
shows the chief component to be methane (CHs), or marsh gas, none of the
heavier hydrocarbons, which are commonly ussociuted with petroleum deposits,
being present. (3) The gas pressure is low, @s gas fields go, five and one-
half 1bs. being the highest pressure reported whileo the averago is slightly
more thon three lbs., (4) Structurally, so fer rs the meager data indicate,
the fiecld is favorable but the stratigraphy does not warrant the hope of a
commercially important gas ficld, nor is there any indication that any im-
portont emount of oil will be found associaoted with the gos.
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