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fhe Sites Antlcline is located in Coluss and Glenn Counties,
North-Osntral Gsiifornis, It is one of possibly several folds
-adjacent to thé Coast Renge dountains on the west side of the
Saeraménta Yalley. The &ntielinal axis passes jJuet west of the
Town of Sites, from which the neme was adopted,

The Strucbure is aboub nine milss due west of the town of
Paxwell, & staticn en the Southern é&ﬁifie railroad, From Huxwell
a good graveled road lesds to Sites and thence westward directly
scross the anticline., Foads both north and sonth of Sites paraliei
the antisline and rénd&r~éééess to the fold possible by eutomoblle,.
Other roads leadlng west from Deleven and Willowa iikswisa'créas
the snticline so that it is pcssiﬁle o visit any §articular aroa
with esuse,

The region was gh&sen for investigation forlnii.aﬁd gas
pbssibiiitieé due to the known presence of o1l and gas seeps in
the district asnd bo the reported sceurrence of oil in sevgrél
wildecat wells,

The district is mentionsd in the publication of the Cali-
the oil and gas possibillities are mentioned and the enticline
roughly cutlined. The siructural condlilons are not however
sufficiently well ﬁev&lo;aﬁ to be of benefit to prospectors and
the aénﬂlusions reached are not jusbified by the reconnaissance

dhgracter af the work,
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The present repori with the accompenying maps contains data

obtaiﬁeé‘by the writer and field party during the summer of 1823,
TOPOGRAPHY |

The Sites anbticline is outlined on the esst and west by high
ridgés of sundstone, members of the Chice formsilion. The escarping
ridges ape more resistent to erosion than the softer shales on the
snticlinel axis, ez a result of whiech the anticline 1ls marked by 2
mﬂre'ar legas smooth valley bounded by reletively high hilils, Within
the valleg-yraper are meny low undnulating ridges and topographic
domes, From both the esgst end the west the valley floor rises

toward the efxis of the antieline, which causes at lsest one of the

stresms on the west flenk to flow southward around the southern

cloaure of the anticline- then northward and finally eastward
toward the ﬁacramenta Valley, This character of arainage is seen
on the mep in Section 30, Township 17 Forth, Range 4 Wesb.

The anticlinal axis on the gurface is marked by & line of
1awwriﬁges which at places may atbain sn elevation of . two hundred
fést or mors abave the valley proper.

The valley floor is largely filled with slluvium but in

‘nearly 21l of the stream beds the unﬁerlging roek ig exposed, There
are also scveral resisbant sendstone members which outorop through

the alluvium &s on the flsnks of the domwe-shaped hilllis,.

‘Although the escerpments sre extremely rough and rise

_ ahaﬁply from the valley, the drillable area is generally smooth and

given to the cultivation of grain crops, It 80 happened that ths
grain was stending ready for harvest at the time the structﬁre was
mupped and it is possible that some signifiesnt outerops were thereby

concealed,
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’ STRATIGRAPREY
he surfiace fock involved on the Sites Anticline, es well &8
that which wonld be encountered in drilling, belongs entirely (%)
to the Cretacecus system, elthough 1% is divisible intoc the upper
and lower seriss., It seems probable that on paleantOIOgicai
evidence tha upper series may be agein subdivided into two formations
end the lower into pessibiy three. The éiﬁision znd subdivisions

may be best shown in bzbulated form,

System - Saries 3 _ Formstion
G & ¢ TUpper Chico Formmtion
K : Upper . .
B - 3 ’
T . : Crataceous 3 .
A : : ¢ Iopwer Uhico Fermalion
i 2 $ - _
B H : & _
L+ . Lower »  Horsetown Formation
g : ‘ :
3 o : -
Cregaceous :  Knoxwville Formaticn

g

[T TR TS {20 ] )
af

Sub-noxville Formation
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There are representsd in the sbove formations a total thick-

ness of mome 30,000 feet of rock, but only the Lower Chico and possibly

' the wppermost Horsetown would beé penetrabted by a well, This rather

sxoeptional thickness, for rocks deposited in = more or less closely
canfiﬂéa aren, ¥ as not measured embirely in the vicinliy of this
anticline. The measurement is thaﬁ of Mr, HMller, who examined the
geries thak sevsntgafive miles north of Siteé, and who reports
tﬁii_ﬁkn‘ess as follows?
Section ox gléer Cresk, Tshame OJounty, Gglifurnia;
Upper Crstacecus

GHICO GPOUD o « ¢ o c = o o o o o = « o o 3,887 oot
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Lower Cretaceous
Shasta « Horsetown « ¢ o « ¢ &+ & & » & 6,109 feat
KNOXVAILE o o o o o o s o o « o o o o 19,874 feet
29,980 feet
S$t111 further north in Shests County, ¥r. Diller Teports
tﬁé Ghica end Horsetown formation to be in thickﬂaséz
OO0 4 e s s e hw e i i i i e .. 38,625 feet

Horsebown « o & o ¢ ¢ 5 ¢ « o s 5 o . B,218B fset

_ he Chico Xnoxville series had been ths objsct of mueh
discussion among geologlsts, but 1little detslled work has been doms,
sﬁthaﬁ: when w2 refer to = particular f-oma'ﬁi-én it is ﬁéaéssazﬂy
to clcsely defins cur terms, On the basis of lithology we might
parnaps inam;&e. in thé Grice, rocks, whilch on f‘amél'evi&eﬁce e~
long to the Horsebown.,

But whatever msy beé :the- true divisions of the strate, it -
certainly sppeers thab i::ae entire series was Geposited without. ]
ény s.;gnificaﬁt breaks, sc:: that there 18 & gradation 'f"rex_;i the
Knexvilile s hales, ab the ’S-&.sé of the section, 30 the massive
san&ston&s‘ of the Chico formation at the‘ top, the intarzﬁéciiaﬁa
Eorsetcm perbaking somewhat of the charssteristies of both.

Considering the s-erieu_ therefore, in a.**s ganeral anﬁ type

ocourrence, we find the Knoxville formation to be composed ossentially

of black and blue shale with many, but thin, beds of sandstone.

These sandstones are not suiteble ss oll reservoirs, The Kncaiviile
therefora im that formation at the base of the series including =n
unugual thiﬂl{l’iﬁ&u of sua}.e. It cean be easily idsntified in the
section by 1te thickness, It may also bs ldentified by its

typical fauna, being asper.ﬁ 2lly noteble far the vecurrence of fucella

therein,
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The Typiecal Enoxville haz a rather wlide distribution ex-
tending from San Lﬁis Dbig?o Countg-in Southern California to newm
Seattle in the State of ¥ashington.

bove the Knoxville, the Horsetown formation is noticeably
more sandy, but still csntains great thiekmasa of shale, There l1s
no distinct stratigraphic or lithological break although there is
& change in the fussil forms, fThe Aucella, so prevalent in the
Knoxville spparently deoes not extend upward @éét the lowermost part

of the Horsetows, at which pasition there is mn intermingling af

' true Enaxv*lxe and true aarsetuwn apa les,

The Earsauﬂmn containe & rathsr éiaﬁinctiva faena; rich

in ammanites end ¢ephsliopud forme, especlally of the genera Des-

~moceras, Lytacaras and nhgllscaras. it is oniy by determination

af such forma that the formetion cﬁn be distingulished fram the
Ghica above, or the. trne Knoxville below, for the Upper Eorsetown
guite rgaamhlsa the Thico Lithologlosliy and the lower HO?S&%O%H
qouldIWell be mistaken for the EKnoxvills, |

he Horsetown haa & somewhab ‘imitaa coourrence and appears
to be restricted to the Saaramento Vailey. It is not found in
&Quthern California,.

Above the Horsstown and apparently conformable therewith
is a ferma:inn.cempOSﬂ& ezzentially of thick massive sanéstones.
This formstion is known as the Chics, Eﬂﬁ&?&f the Chiso usntains
meny shale members which may reach a meximwn of 1,000 feet in
thiekness. Phe upper Chico in Houthern Cslifornis containg g
t&iak member of diatomaceous shale, ¥nown as the Horeno shale, but
this member has pot besn identified In ﬁﬁréhern Galifcrnia. The
feuna of ths lhico is rich in 5astrqué forms but conteins many

cephalopods closely related to those of the Horsetown, It is
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probsble that even the Horssbown ammonites may extend more than
helf way up into ths Chico.

Having some idea of the general characteristics of the
formations, there 1s here included the seciion messured ?y Diiler
end Byanton end reeorded in the Sulletin of the Geologicual Saciety
of fmerfea, Volume &, 1B94., These sections are includsed for come
paﬁativa purposes only and ister we thsllsee the similarity with
ths ectual =irata exposed on the Sltes Antlclina,

| In this report, it must be vemembered thal we are dealing
with recks concerning which very 1ittle is known and &1l the evl-
dence leading to the conclusions is submitted, Theve are no .
kniown methods for quick determinatlon of these Pormutions and yeb
it is easentisl that we be as‘pes;tive aa-is-peésibi& when dis-
cussiﬁg the rocks in which the oil may, or may not exlst,

THE SHALTA-CHICO SERIES
By Blller & Sbtanton

‘Bections of the aeﬁiaa

Elder Oresk Séehien, Tehama County, Gelifornis

 Feet e DOCKE - Fpasils
500 Shales with some  {Inoceramus : L
thin sandstonse - ».tPecten, sp. s. (Pectin operculiformis

= { A, (Pachydiscus) {{ucullaes frunzate,

1000 Sandstones s« {newberranus {Trigonle leans

1500 Sheles containing one : | {Hoekis sélla,
- 25 foot bed of as, : '
- L (Thetla annulata, {Chione varians,

{Chione veriasns {Garyetis Witida,

2000 Haussive Sandstone {Telline sashburneri{Thetis annulate,.

2500  Cobglomsrate v {Tellins parilis (Dentalium stramineum,

{@yrodes expansa.{Ilunatis avellana,

Magsive sandatone with {Snchura faleiformis.,
thin ccnglgm@rate SbetesstRLrEtangs égihulia m&tﬁhﬁwsﬂnig
— Actseon Inernstus,

{Exogyra parasitica,

(Inoceramus witneyl.{Grigonia evanssna.

(Coraliiocchama creutt,

{incurra cglifornica {Gyrodes skpansa,
{Anchura ealifornies,



Elder CGrsek Section, ?&haﬁé?ﬁ%unty, Ceiifornia (Cont'd)

3500
4000

4500

5069

8000
6500

7000 -
500

BOBO

9000
8500

196@@

10,500
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11,500
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13,500

14,000
14 500

15,393

15,800

16,000
16,500

17,000

1%,500

18,000
18,500
19,000

19,500 .

20,000
20, 500
El Go6
21,5GQ
22,000

Focks . Fosglils
' . {Pecten coperenliformis
Shalss - {Cucullaes trunecats,

_ ‘ _— {Bamodon vapcouverensls
Gonglomeyrate with ) {Trigonla esvansans
limesbone pebbles. ) {Trigania leans

‘ } {Trigonia asguicostais {2

‘ ﬁandstane,sha1e aud. " {Pectunculus veatehi.

gonglomerate, L {¥ealkla sells,

.Ghiefly eonglomerate {Chicne varians,

- Shaies twizted snd velned

{Carvatis nitida,

» - {toraliiochema srceutti.
Sheles withﬂthiﬂfﬂsir {Dentalium stramineum,
' {Innatis avellana,
{snchura califernieca.

Shalies {Amm. (Despicceras), sp.fd
Sendstons
-Shaleg -

{recten opervuliformis,
Shales . » iHemodon vancourverensis,
Ehales

nShale& ahd thRin se.

§nalas
3

heles and Sendsbone {Inocerasms Sp.
{Amn, (Desmoceras), sp. C.

R

..;;.gs.;,- o ....(Bszamitea lmpressus,
Shales with {dwmn, (Desmoceras) sp.
.....&...aaleareeus leyers o+« o {Belermites impressus,
. {Lytocerss) vatesi,

{Feras "snd other plants.
ELocality de)

Shales, with calaaremus

Layers, in piaces wmuch .

folded,
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I er Creek Sectivn, Pehams Gounty, California {Cont1d4)

Shale sﬁqralliechamﬁ orcutti.
. . Anchurs faleiformis.

Feet Fogks Fossils
25,000 Shales and shhlv szndstones
23,500
24,000 . with calearsons layars,
24,500
28,000
- 85,500 Shales and shily
26,005 ' : ' ,
26, 800 Bendstone with small sand {Aucella Pilochi
27,000 . -
2? 500 stoned Increasing,
28 GO0 =
28,500
29,000
28, 500
30,000
Berpentine
{Ear’iaﬁite 3-.
Saction on North Pork of fotbonwood Craék
Foagt Hocks _LE Fosslls
R ' e " [faduia truncata
z OO Shules . {Huenla truncata
TTOT ~EEndstones. And shedes (fAmm. {Schﬂloanb&ehia;ca&caensia,
_ L e {Inoceramms whitneyl,
1,500 Sheles, with oceasional (Peehen, 8ps 8. ‘
: © Bhin beds of sandstone..i?atamiﬁas tenuis {7)
' {Imnetie, sp. -
. {Trochosmilie, sp.
2,500 ﬂonglameraté and (Pooten operculiformis.
' Sendatoné «» {Oneullses truncata.
{Trigonia evensante,.
(Heekls sella,
Iﬂh one varians.
{Garvatis nitide,
{gyraées GXDANSE,
{inchura salifornica
(Cinulia shligqua
{4mm, {Acanthoceras); sp.
| (dmm. (Desmoceras); sp. .
3,000 Shele {Pecten opereculiformis.
: . , {Exogyra parasities.
| (Fempdon vsntourverensis,
Conglomerate and sendctons {Cucullses Lruncatd.
o {Trigonis evanssns,
_ {Trigogia isansz,
3, 600
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Seection on Horth Fork of Ulottonweod Creekx (Contld)

Feet

fiocks 7 Fossils

45,0007

4,000
4,500

5,560
6,000
6,500

7,000

7,500

8,000

8,500

2,000

| {&mm, (Desmoceres; Hollmannl ¥
Sandstone and shale .. {(fmm, {Desmoceras}, Sp.2.
: { s, (Desmoceras), sp.b.

{h?ﬁtinnad in Eﬁra&tQWn beds, Page 135)

' . iEngyra paresitica,
Shelss,conslderebly Gis-(Cucullaea truncata.

turbed, without prominent{Lunatia Avellans,

bed of sandstons (amm, (Schloenbachis)inflata
' {Grioceras peﬁeééﬁgtaah
{&ncyloceras iinsatus,
{Parnus pleouns

{Amm, {Dosmoeoras) hoffmenni
{Grloceras percustatus,

B S o (Pecten opsrsuliformus
Sendsbone 4 , {Nemodon vencouversnsis

{Trigonia leena :

{frigonia asyuicostata,

{Diptyehoceras lasvia,

o - {hrm, {Lybtoceras) batesl,
Shales, with thin {Awm. {Desmoceras) hoffmasni
beds of sandstone nesr base.(Amm, {(Phylleceras?)remosus,

. - Eﬁmm.{ﬂhplités}_rbmanéi.
ancylocsras remondi,
{Pecten opercullformis
{oyytoma mudronsta.
£{#licabula variate,
{Nemondon vencouversnsis.
Trigoenis asgulcesstaba,.
{Pleuromys lasvigeta,
{Helicsmlex bioavrinsta,
(Totamides diadoms.
_{Belemnites Impressus.

{Pecten opérculiformis.
{Piisatuls verlata.

_ {Hembdon vencouversnsis,

Bandsztons ' - {¥rigonia segulcostaba,
{Pleuromys lrovigate,
{Eunatls svellana,
{Potamdides dladema,
{#xm, (Dytocersa) batesi,
{Mptychoeeras laevis,

N {Beleminites impressus
Shales '

Cunglomerake

Dlorite
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Both of the above sections wers moasured many miles to the
north of the Bites intiecline, but as thé formations sare quite per-
sistent, 1t may be mssuwed that the same gensrel characteristics Pré~
veil st Bites, | |

Before we discuss the rocks exposed on the sntic 1ina, it is
well te un&eratand the general structurs of the distriet. The Sites
sntieline is & eommaraﬁivelg'miner fold situakeﬁ en tﬂe east flank
af & great unlift, the Geast Hange %aumtains. From the evidence now
ah hand, it would seewm that bhﬂ Coast Range was first upheaved at;

or near, the close of the Ju:m.ssm Age. Further ovement docurred at

'i:jhe elose of the Knaxville epoch, st which btime a portion of Cali-

fornia was withdrawn from Oﬂéaﬁiﬁ submergsnca, for we find In

‘Seutharn Caltifornia that i:ha Chies rests dirsetly on t}ie tiit&c},
edge of the Enoxville, the E?araetom belng entirely absezzt. In
northem G&ls.fﬁrﬂn..a, uowv‘..r, the Hountain range ;aia.eci to &et ag

barrier to the sed, aad repid . ﬁe&imenﬁatiasn was in yz*ogreaa thraugh-»

out the Sacremento Velley amri-ng the Horzetown spoch.

I{nf;xv:?.lie time was a.;,so mexr z:aﬂ by great im:rusmzaa of
peridatita in the Coast Rangs, These intruasions had f*eased b&fere
the @hicﬂ WES aepasi‘had, far on the ff&t:st sids ﬂf %ize muamina,
the coast side, it is r&;&&rﬁea £hat the Ghiea }:*es%;e} nﬁan the mafg~
morphosed peridoetites, |

Thererors such Intrusions could only heve sffected the

Jurassic and sarliest Gretaceous strehe srd, together with & meta

morphosed sedimentary s erfes, the Prenciscan *‘cwm&tian, fumishea

the basement upon which thé Vsunger, Gx’etaaemzs “a‘.m wezﬂa déposited,
The movement at the closs. of the auras.sic wES nm‘; cﬁmfma&

howsver 56 the Coast Hunge provines butb effected 1ikew£«e& and gave

tha Final folding to, the emer Sierra Nevaeds Hountsins om the BEast
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side of the Sacramente Vslley, We cannot positively say that the
Greet Velley of California, fnecluding both the Sseramento and the
Saﬁ Josguin, wes formed at ke close of the Jurassic, for its in-
ception may have been much ezrlier, Revertheless aftsr the inception,
the movements were rscurrent until after the Hooene psricd, possibly
in late Kiocene time the velley was finally Lifted above sea level
and Degan to dssume 1ts present conflguration,

The Grest Velley Is bounded on the east Dy the Sierra Neveda
Mountelns and on the west by the foast ﬁange. The sedimentsry Cree

tdceous strete is coneealed in the central portion of the velley by

: ovarlging T, rbiery andg Quaternary deposits, but reappesr on the

flanks of both mountain ranges, The general sitracturs is therefors

seen to be synclinul; the Great Valley forming & geosyncline betwsen
the rengss, with the Sites Ant:laline forming & minor £o1d on
west flank of the g&aayneline.

The r oeks effected by folding at Sites lfzavs & time rangs
From Jm»z*asic to possibly Socene snd the refore we may Say thsp the
fold qu foz‘mea posuibly o #icsene tima, oecasionad by the £ine)
movement in the Gea&tﬁgravince.

It is slso ¢learly evident thad the cretzcesus ssdiments
were 1&id down under conditions of sontinuesd sabaiaenue without -

seriouns moer?*ugztian. The sea during this sge was transgressing

sastward,

_ The feossils collecticn 3.nait.a.w a decided ehange from boreal
emditisns in the lowsr (retaceous t0 Vropieal conditions uuring_&he:
Horsetown and Ghico time, Buch elinssic ehaagas mist have had &
great Infitence upen the charecter of the orgenisms which Inkebited
the if‘é ters and eunsecmsntl:ﬁr & direst effect upon the scuree materisl

from vhich the oil or gas would be derived,.
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HOGES EXPOSED DN THE SURFAGE
There are roughly sbout 11,000 feet #f rocks exposed on the
eqat Dlunk of the 8ites anticline, Thié ineludes a1l the rocks from
the axis of the strusture to ithe uppermost beds which disappesy bew
neath the alluvium of the valley. 48 we approsch the anticline from
the-ea«t the first rocks encountersd are dipping eastward st an
angle of 15“ te 30°, ?hﬁse rockes somprise a geries of blua shales
and -chalk gra&ina dawnﬁara into sandy shals and shaie, intercalatad

with ﬁhin sagéhtcneﬂ., Gecasiona&ly rauhyr thick m&s*ive smﬂdsbmnea

-apnsar,_which‘be&:ma ?airly aam@rsus fram abaat 43&@ Lo 5590 1eet

__stratigrauhiealhy'belaw tha uanermﬂst shele snd ahalk ba&s.

Thig unper saries, eomprising 5500 fee: of rocks,; is

'eans*dared 48 & unit, and although no fossils could be found, 1t is

taatLLively aasign&ﬁ a8 belenging in the Tertiary system.anﬁ probably

- of Bocene age, That 1t emn be sausiﬁereé at least as & mspable unit

14 evidsnt evan from the topography of the area nnﬂ&rlaan~93 he

series. ”he ares is gentiy rolling witk & graﬁusi rls@ in slevetion
end raaghar Jaaegranhy aﬁsu ua@ basa of the sectian, whiech is a
resudt of the hﬂmerana and.zea;saahz sandetone beds, .,

. below the straﬁa cnnsaaars& gbove, thers is & &ecen& series
af:raaks Whiﬁh Era at laaa* 5400 Fast thick sad which ineinde groups

of 3&&1&5, s2nRas Loras and aengiawﬁxaaes. The uppel greuﬁ of this

serzes iy 1266 feet add is acmm@aeﬁ of massive, ilght greenish, hayd

sendstones, which ve will desighate as the @garrg'&rcﬁp.' in the

past these sandstonss havs been rather oxtensively guarred for

‘buiiding stone, '@hﬁéﬁp?eréest.membsr of this group dips sastwerd

at &n‘angle of 45° which is considerably s teeper then the overiying
Tertlary (%) ﬁtrﬁta. 7he presénce of en uncenformity is thsreﬁera

suggested as can be seen in the ¢ross section aleong "Sitone Gorrsl
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Creek Irom PFoob Hills to Valley.® We cannch say‘defiaitely ihat
B &ncanfaﬁm&t#'e:iats alth@ugh @ha sugaewtisn ta guite eviéents
| Thare wers no Tissils found in bhe quarry sandstones and
until f&rthar avi&eucs is araduea& they will be copsidered as markiﬂg
the top of the Uhico {Gvetaceoas} farmatiﬂa. The guarry group up-

holds an area of steep hills wiich riae suﬁﬂeﬁiy te an glevation of

‘at least & thousand feet above Stone &ofral Orsek. The character of

the farmatian an& ol the Lﬁkﬁgraphy is seen in the fa?lawing
pi,wti?smzshs .
Balow the arry sanistone aﬁd;apma anuly sonformabls

tharewithﬁara 14560 feeﬁ of iuuﬁrbaaﬁ&& ahalbs snd sandstongs, wiﬁh

ﬁhﬁ shals rayrasenting abeut ssvaﬂtwaive yeraent of the @ntire

tnihkﬁasﬂ. It 1= thia shale maméar, aasisted by the avarlving 7
Qparry aaadstaﬁeﬁ Whiah f@ﬂm& hhﬂ gast esgarpment of the &nticline.

The shala maﬁher.r&a§3'a;sn-an in:erasting group ﬂamgasa@
of sandstbnes, shaies an&:éongEQMﬁraﬁes. Ths censplouous. aarniﬂn ia
thﬁ canqlomeratés which, far dercriptive pnrnose, ig referred to as
the Senglomerate ﬁrang. Ihis group is 1850 feet thiek, cantalaing
in gll four varyziistinet cenglcmarate beds, ,

The uppermost cangiomarate ik aboub 75 feet thiek, bub
apﬁaréntij Qﬂiﬁe lenticular., The two next lower conglomeratss aré
scmewhat ﬁhiwner, renging frcﬁ 25 Lo 50 fest, The lewsnmaat-ﬁﬂn--
glﬂmeratu which on the maps &nd sections is musberad 4, at pla&ea
reachés & maximum ﬁhickaesa off 100 fesi,

| The conglomsrabe meﬂbars are séparabed bLy sha;&s and sanﬁ-
ét&nea. The sandatones. are often quibte thick and mas*ive anﬁ
aiSuineb frem.hha quafrg sends teﬁes, beth in celor an&‘*exturﬁ. _.

The @arry sandstones are 1ight green in color and siiiamfie&e the
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the ssndstones assoclabed with $he songlomerates aré vudl in colow,
‘coarﬁe gf&ineé, and Talrly soft,
FHe intsrvels between the conglomerstes from theAtap
downward are:
Gonglomerates No, 1
Sandstons and shale 500 Peel
Gonglomsrate No, 2 ) |
Sandstons and shale 312 feet
Goriglomerats Ko. 3 | _
Sendstone and shale . 390 feet
Conglomsrate No. & |
‘Tﬁg conglomsrate members are composed of pooprly assorted pﬁbﬁ&#&
gf_yqrphyry, chert, limastone, sandstons and shale. The pebblesg
are firmly iwbedded in a,saﬁﬁﬁ:mmtrix. .The majority of the pebbles
range in slze from abent Qneahaif ineh ix dimmeter 10 a3 »ueh as
. faur inéhﬁs. Tha-warphyryianﬁ:eha?b vebhbles, which compose ﬁarha§s
szventy per cent of the mass, sre well rounded, bub the limﬁstenu
and &an&stena pebbles are suu-angular 50 angulav and theraby in«
—dicate that they wara-gieked,up not fap from where the conglomsratbs
was f@rming '
Immeaiatalv &bave the umaermssn cunrlam&rate a fassilif$“¢u3
horizen wes Tound and a;thaawh mﬁny'91 the forms ﬂémain.a”aatsrmin
yok sevsral very signiflicsnt species were identifiad. The iﬁant;fie&
_I.-a':_rms ine ;f.u-dsz ' |
s Trigonis E?énﬁaﬁ&a
Z. Turriteils chlocoensia,
3. Herstrix verisns,
4. Fasus sp,
5. DBasina sp.

6. Tellina sp,
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This certalnly proves that the roeck is of Crefacsous zge and bew
1&353_30 the Chleo Iommetlon. There iz no apparent strabigrapble
breck ebove the fossil horizon ﬁp:anﬁ inelnding the Qnarryl@roug,_and,
s the_str&ﬁg,is iithoiagiaallﬁ similar, it iz concluded thet the
rocks so fur considered below the top of the Quarry sandstone all
belong o the Chico formetion. _ _ |
Ge@;;gi te of the Califorais Stete Hining Bureau, working

1ﬁ-what is known ac the Mounbsin Houss ares, sbouk seven milés

ééuth of 8ites, have shawﬁlbhe'Ghiao-xhexvills contect to pass fust
aft of tlﬁ Mounbsin House, They have shown by oross ssotion #nd

in thsir repﬁrts that the thica is markea.at the base by conglomérstes.

?ha aenglamarata graup uas ﬁharafare tr&a&a south from *itas to

.v&

sse if it aaﬂﬁaated with the donglomwerates reported by the 3%&%&
_Buraau. ¢t was feua&.that aﬁnarantly tha ﬁuncrsps wers. aontiguaus,

_althmugh thinninﬁ sautbmard, an& 414 pessg just east of the Hountaln

EBouss, iﬁ_might be ueﬂhlndau thepsfors that these,conglamerauaa
merk the basel Chico, |

It is thought, however, that the State gecldgiatéjhave srred

in their covrelations, faxf' The fossil collectlions obtained just

abuve the conglomerstes show ons form, "rarritella Chisoensish,

which is aenaiderea deteriinative of the ﬁpﬁer Chigo, at least this
form has never been reported from the Iower Chiso, You will sliso

ﬁehe in the ssctions of Diller and Sbambon that conglomerates ave

’very nimerous in the miéuseﬂtian of the thca, as well as ﬁ&ar

the base, ¥e must uﬂBfoGfP uoncluas ta&t either the arﬁér Btate
investigatcrs wErd mistaken, en ‘thet the Turritells chicoensis

is cemwcn te bath.uﬁ*ew an& lawew Chico, There are howevar other
ressons which convince the writer that the conglemarates 1n thig

case mark the base of the vpﬂer ﬁhice formation,
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Bslow the conglomerete group, snd exposed on the im-
medis ¢ flank of the anticline is & ssriss composed essentially
in the upper half of shale and containing in the lower half seversl
sandstonss from flve to fiftéen feet thick, The sandsiones are
rumsrons and underlein by a chaikeshale meuwber, This latter member
is approximately on the axis of the enticlime and marks the base
ef the gromp. _

At the top of this lowest group end first below the
ecngiamerétés. several large ammonites were found, Txo of thase
wore at least two feet iﬁ Glameter and six inches thicks The asize
stggesta the general Phyiio&eras, or Lytaceras, commonly found in

" the Horsetown formation, but here sppsrently in the Iowsr(?) hico.

The g roup is 1900 feet thick, as measursd from the axis
of thes snitlcline to the base of the eanalamﬁrateé.
te way therefors conclude thet the strata axgeaeé.en ﬁh&

antielinal rzis 1g at 1eaut a&&@ faet belowwbhe tep of tha Ghieo

formation snd probably belongs to the ILower Ghiea.&ivisiana

ROCKS . BELO¥ THE SURFACE
ON THE ANPICLINE
It 1s ovident in the fiald that just west of the Sites

“sgncline there cocurs & greﬁt strika faulb wlch, =s asaa on Crosg=

seetian flate II, hag dupiiceted at leest all of the conglomerate

group. measnring déwﬁward-beleﬁ this gfﬂﬂp on, %hé weat side of

the dyneline we were abls te 5§hrgximats the ﬁ&siticn of" the strats

which aatcrappeﬂ on the antiﬂilnal axis, S&uch hcwever, is the
nature of the terrein and the duterops st the point wheve bhe
section was started that no definits horizon could be identiffed,

It is helleved, however, that the sctual pesition of the apex vock
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wag ¢losely approximeted,

The ssction was msasured up & smell nervow ravine ex-
hibiting few good ewposures save of the sandstone members, The shale
members were mostly covered so thet the section aﬁﬁearad possibly
more sgndy then lIs actuslly the cesa,

The sectlon, &s measursd stratigraphically downward 1s
glven in detsil below, '

Hessured Saetienﬁﬁeat ef 8ltes Anticliine:

?ram et .. Thickness

Thin sandstone S-10? thiak 8y

top and bottom, assparated by

shale end thin sandstones ; '

mestly shale S A ' 580t .. Bgov
Thin sapndstones and shale 80 gos . zeg
Largely soncesnled, %ss&iblg' "

thicker sandstones - 1 bed

of conglomerate but wmestly , , -
ghale | vt 8O ige - . 340
A% base thick massive sand—,u-{ .
stone, aboye which ave sand~-

stones 18207 thick seperated D S o
by sbales of 1ike thickness 1149 1569 180

Send = Seft, massive,; lizh% : e L
green very thin shals hreaks 1309 1423 iis

Sendstone 1423 143 56
Shals 1473 | 1498 . | 25
Sandsténe | 1408 1585 R
-2 ) | |

Thick sandstonss and thin

Shales = mostly send 15851 18301 | 245%

Ewﬁa : .
Thick sandstone and thin ahales - S
ovcasional sandy shale beds 1830 1897 87

Z2a =Eb .

Thin brown shale just below -

1897%, then thin Jlaminsied

grag;shlgrama gandgtone and ' ,
shale 1897 20BS 156
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From to , , Thicknass

Eb - 5 , ‘

Shale in thickness 30«40°

ssparated by sandstones «

8 shale horizon « st least Co

two sondstones o 2053 £313 260

3 - 3b

Shale with thin sendstones 2313 2685 - 372
5b - 4 |

Shele and occasionsl thin _
greenish sandstonses 2688 2974 289

4 - 4p

 Bhales grading dawnwarﬁ inteo

couree sandstone to massive : o : :
sandatone o 2974 . 3218 . 245

48 - Sa

Shale ) 3219 - 5858 -

. Gonglomsrate

Base of Chlce

Hagsive sendetone o 3453 3885 452

~ Shale and thin aandsuanea ,3355 | 4500 645

7 A Ebu will note in tnﬂ ‘measured seatibn and neay the bass
uh&fﬂof a eanspicugus cenglamarate seventsbfive feeb thick, This
member'omteraps praminenbly on the mounteln side, It is compoged

of well rounded pebbles of garphyﬁy snd quartzlite, imbedded in a

~sandy matrix. No pebbles of sendstone or limestone eould be founa,

whieh is in contrast to tna cﬂnglgmsraza noted as markiﬂg ths
base of the Upper Chico, Beneath the conglomarate is a thick

massive sendstone underlasin by shele end thin sandetonss with the

"prapertidn,ef shale Inecreasing downward. The general gsociion, ale

though spparently much thiscker, somewhat resembles the® which

Piller and Stanton messured on Hlder Greek inm Tehema {cunty.

POSSIBILITIES OF OIL A8 SEEN IN ¥HE
GEOLOGIC SECTION
The rocks messured In the above section seem to be

divisable into two groups, ths upper group, from O to 1897 feet is
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Lergely composed of sandstones,

These sandstonses are for the most part thick and massive,

.1£gﬁt green to buff in color snd ave ssparabed by thin bedded 1ight

green shales. The outcrop where messursd =xhibited no evidence
that ths rocks conkeined pétroleum, or ever had, The shsles do not

¥e ere lead to be-

impress one as being a faverable scurce for
lleve that a shale cepable of originating oil should be more or less
black in cal&r; or at least aansidar&blg'arganie._ ihs‘shaiéa seen

in uh3 cutarap ere cartainly not of this charaatar. One sliale mass,

[Which iﬁ autcrap eppeared Lo be a blue-black colox was samglsd snd

analysga.un&er ths-m;cra&e&p&.. The color was fotnd %6 be dus o
carbon dust and fragments of cerbonized wooed, representative of the
aaiiuiér bissue of ﬁiant fragments, Thess appearsd to bs.2bundsnt
in the sampie and there wes alsé s slight suggestion of & previpus
éfgania éontent.ébliﬁﬁte& by'wéaﬁhering end athﬁr'graesﬁses to which

the shale had besn 'axgoae&; 2 alstilistion end eﬁl&ra&‘fﬁﬁawéxﬁraetiﬁn

'tas% on the same &&ﬁ@l& furnishaa no evﬁd&nce af &n ol conkent.

.In ‘the Sams shale BRES several forms of’ marina &astrapods

-wsre fﬁkn& g that it anaﬂars “he rack is trﬁly'marine ana thersfors

ve as%ama tha plant fragmants are of the same charaetar. $hara /rs

'mangqgeelegists who hold exelusively to the plant origin ﬂf &il
"thaary ana by these this shals masa might Hs held as a messibla

erigin,' ﬁh& writer faals, hawever, that mnah is to. aa learnan o=

: garaing origin rocks and thaﬁ the informetion regar&ing ﬁhs sampla

ﬁiscerneﬁ is too inéefinité o be datarminative.

The lower gfeup of rocks, as messured in the section

from 1897 feet o the conglomerate at the base of the Chico formation,

15 largely composed of shale, For the most part this shale 1is light

3
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green in color. 4 smmple was ‘baken ab & polnt stratlgrephicily
Ebaﬁt-EQO feet sbove the bassl econglomsrate., This Samgle, under
the wlerescope, contained en sbwidance of carbonized plant fragmsnts
snd wes quite simlier to the ssmple previvusly messured, IV might,
or might not, afford an origin, we simply have not the informetion
‘to tell.

- Below the basal Chice songlomerate, and ssve for the
massive 422 foof s‘mﬁs‘aana &t the bass of the measured sestion, 1is

sn excentlonel thickness of shale uam;arisiﬁgﬁ thes Horsstown (7)) and -

| Khﬁmiiﬂé formaiions, Thisl shels 4iffers in character from the

ﬁhiac} rs-haie. it is gray in solor grading downward Into typical blus
or black., Of four samples collected, sll were crganis regaraling

plam;s although tha single cell animal organisma werd consplieucusly

The Horsetown and Bnoxvills formatious ars together sboub
2§,GQQ lf’ee*'& thick, Gf _thi_;s thickness, 1% is esbimaied zt:?;na‘;:;;f gae‘r‘
ﬁéni;ri.s sﬁa;e s whlsh s lean rég&rﬁing ergsulo sontent : ouk which
in the -s;ggrsgat'é el aanﬁéin sulticient orgenic mater%‘.all o heve

amg;inat&ﬂ & consldarable qus.n‘*ity af oil or gas '1f the distilletion

wat aamplate and directed ta that end. As %o these labtier factors

we can only surmise andw ¢ Iknow s 511l less conusining the Pactors
af ,ﬁigfatiaﬁ evsrn if aiE. wes originabted In the s]:iaiﬂs.

From ﬁhe f‘er&gaing, wo may assume thet so f‘ar &8 the
aat&&l exemination of ihe secﬁian 1s coneernsd no deflnite origin
roek was idemtified but this does by no meens determine that an
origin is not present. We havé certain other evidence which indiw
ezten that exsctly the apaﬂsite mey be trus. This evidencs we

wil‘l now diseuss,
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SURPACE EVIZEECE OF OIL AND GAS
On the axis of the Sites Anticline end generally asscciated
with the fzults which oross the structure ars ssveral very conspglcucus

gas sevps. Such seeps are known at several loczlitles on the

B it R R gL fot

Peterson ranch and ssn be found northward therofrom for several
miles, The guantity of gas szcaping is nob greet and is always

associzted with springs of salt water, In seversl cases the brine

flows slowly from the springs but in an EQ&al number of cases the
springs are mere puddles, the waber agitated only the escaping gas.
The gas i& 5&3113 ignlted and will burn sbove the wabter when protected
rrpmﬂthe-wind.

We know from esrtain H_?sr water ~9rings on the Peterson
ranch that the so-called "grownd watér" s both soft and fresh,

Nons of the frésh water spring exhibit any gas st all én& from this
we reason bt het the bag and brine coms frgm a depth below ths‘g?gggg
The brine shows no d3lution and ﬁwd*catas that the pressufe below,
eithﬁr beeause of the gas or the hydrostabie head, is gnaa*e“ than
the down. nressure exsrted by terrestrial waters which-normally would
BE8D dawn,the fault plana.: _

In s much =8 the gos 82EDE Bre located on faults 1t is
posaible that these faults In depth have cut sandstones saturated
with gas as well as sapndstonss saturated with connete salk wauev -
bath,tha water end gas escaping along the fault te the surfaea.

Far removed from the anticline to the eszst and at the

cuterep of certain Ghiea sandstones, where these rembers are sube-

merged below smrface sbreams, the ssme phenomens cceurs, (as ¢an

be geen bubbling through the weter, One such seep- g on the George
Ellig ranch west of Willows. The gaé geeps from the Chieco saﬁﬁstgnes

»
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both at the outcrop snd slong fenlis aere very numsrous in Glenn
County, so numsrous in fact that the writer is prons bo attach
considerebls significance thereto - not that the soeps indicats an
accumulation but rather that some parts, or a part, of the sheles

must be capable of originating the produdt.

To the scuth of the antielina, beginning &t a2 point apprcxiﬁ

mately four miles south o _the town of sitgs and continuihg southward

[ g Rl SR

Ere a §g§p§r of oiz.seeps. _?hese seens are distributed aldéng &
rather definite line which:fnildws the 3atéf6p of a gartiéular
horizon in the Chico fcnmﬁticﬂ. se psrsistent'are tﬁa-seéﬁs-along
ﬁhis line that we mey have here divect evi&enea of an oll socurce
samewhﬂrs ®ithin the ﬂhico formatian. ?ha aanﬁﬁtcne mﬂmbers 2% thls
horizen 4 ro saturated with oil an&-slewly exude & highly filtersé.

petrolevm. In the vicinity of the Hountain House, ig'%plusa‘ﬁagagy,

wells havé been &riilsé—édﬁn the dip. £rom the ail'sarings and.én ﬁhe

Cémnhell ranch.a well vapabla of pumping five barrels of 01l per

s e

dey wes completed, Qil was foung at depths of ?@G and QGG feet,
The 911 ia light brnwn in coler end wuite &yparently gainsd its

positlion by migration and its gravity by evagora*ian of thﬁ mighter'

fractiong which sscaped from ﬁﬁ$ nearky ocubtcrop. “h& 6il is parap

fine base and that 18 4id not 2kl sscape bub thut some was ‘retained
gz far aé‘gﬁﬁ'faaﬁ d&wn(th@ dip is exceptlonal. ﬁg& this'san&sﬁon&,
in whieh the o1l is found Been folded inﬁe gn anticline an scoumos
istion weuld have resulted,

Aanother oill well wan comnlated ahcut 2 mile naraheaat of

the Hountaln House, ﬁﬂparantly this compleliion was. in,ﬁha sume

sandstone and with the ssme charzecter of product zs that =bove

'ﬁeptiunad.
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A% the Hountain Eéuse a well 700 fest penetrated & gas

K

o

stratum which is reported to rave had 240 pounds rock pressurs, From
the size of the fibtings and central gats om the weil, the repoit
appears authentic., This well was aam@ieted Hany ﬁaa‘rs &go and‘.ncw
is full of water 'thr'oug_h which enough gas escupes to furnish the
¥ountain House with heat., The record of the well indicates that the
hole wes drilled "wet® and 2% no time was czaing set e protsct the
gaﬁ-; |
?ash from the ﬁemtain House, parﬁaz:a‘ five miles angd f-Tek -0
cent o the road 1&&&&5 o ﬁha town of ?Filliams a well was completed
mmetim& ir the ™80%s%, A newspaper répért stabes this well ai;mck |
- gas which lgnited and burned with a forty foot flame. The flams
.illuminated the sky brightlg snongh i‘;a have been reporbed sixty
miles a‘war;, serges the E»acrmenm Valiley ab M"”Z\T'S‘Villu. Iy wag &
‘ D ¥arysville paper which conteined the 1‘*&;}63@. ‘

It may be %‘E[‘ifi@ﬁ ‘hara"that;- & poasible fetal of %enwells
ariiled .aiane the base ¢f the Coast Earge} meu‘mns, g1l have fovnd
signifieant svidence of ¢ ither e::.i or gas. &ll of these *:.e.x..x.s, in=

ludiaag "he anes ma}:.tmned abmze, wore arilled af l@a&tiﬂns v'hare

i:here wig absal..ztelg‘ no favorable vock strmeburé. The welle Bre

cn. m&naciines and such favéi;&hia svidencs of oil as was éimmine&
was due to si:’csﬁ &mumuiatians agelnat favits o the product rmly |
af a msi&ual nituses

| lﬂerefﬂre, althngh we sannot Find & source vock in the
aﬁtcrsp s yuE thie acim—al evidence of the hzrdmc'ax'«ban products derived
from the rocks is sbundant &nd this &s posibive is ean‘siﬁlﬁerxéé. .néuz:h

more trustworthy than the negative,

D
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| | BTEUCTURE
9 ¥e have seen that the Sites Anticline Is located on the
) east flenk of the Coast Range HMountaina, Were the anticline nofb
present the strste which is exposed on the mauntains would dip con-
stantly in the one direction, nanesly, eastward taward the base of

_.the 5aaramenta Valley Syncline. In the vieinity of the tmm of 3ltes

: cmewer, i:ha rag&l&rity in the east Aips 1s suddenly bmken. The
,-'__str&ta mvolvad, insteud of aipﬁing downward g i:he ea.et, staz*i;s
: ,rising to the east; or di;s downwerd to the ms‘h. ‘This we eall the
reverse dip and Introducss iIn this reglon =n enticiine; = structure
wherein the rocks &ip sway n oppoeite directions from a ceértain
.+ 1ine cailed the anticlinal uis. o )
. ~ The ant;iminai axis ’erenda, Tor the most part, about -
moz-th 10“ ea#t, aithcmgh &t certain points it a’awaa gently ta
D , assume a north end seuth dilvectlon; or even swiags t6 the weszi trand—
ing north 10° west, The axis is pPherefors not & straight line which
cen be projected inte any g_‘i.%m'n local {by. '_ﬁze position of the axis
mast be located in the fleld, The axis is shown on the map .
through a distance of six miles s bub extendamerthmm beymnd the
confines of the m&pfor perhans anvthar tan mile%.
he, the atrata dips to the

%o the east of the axi&lm"
ssst egnstam:ly but at an avazf cha:;gmg angl&. Faz* z!emavasi i‘ram V o
‘the axis ﬁ:& ths east, i:ha w=nemost strata éiipé beﬂeath the ailnvimn
of the Val}.ey a% an angle af ﬁweiva t6 ten &egraes.' From this; '
the flattest dip &ncountered, as 3‘911 arczgre;ss westward toward !:he
axis; th.a dips become gragressively steoper aven to &g higb ag
) seventy degrees near the antielin&l &xia. But f‘ram she. maximum
) : east dip,,' whatever it may be,, the strasa suddez;.’ly flattema on f;hae

axis#, ereating sn arch, and starts plunging to the west_.
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_ The space separeting & definite sazt dip from & definite
west dip is often very small, p:rheps nobt more than thrae andred
to four hundred feet. The srch effect must be eecompliished within
the same iimit and a8 the dip's gd jacent to the exis meyspproximate
forty-Live ﬁegree 2, we sbe that there is ecreated & knife-edged
anticline, _
| . | Tvz»z the wast of the axial lime, the strsbe dips westward,
‘usuaily less steeply than does the strets st the ssme distance to the
sast bf 't}ae 'axis.: The ant-icliﬁa 1s therefore somewhat assymetricanl
but nat sui‘fiﬁiently $0 to cause the sxial plene to fall far oud of
the vertieal. M:- some nlacas the revarse is true, namely, the west
éii;:s are gteepsr than the aast ﬁins. |
_ B . The m&x_m wast di;a, tabservad by the writer, was fifty-
+two éégrsa-s and this Wimizm e aighth_ mile of the axis, E’z"an; this
peint, as you travel to the west, the dips become iesa intense until
neay the axia caf ‘bhe syn.cline, where the straba ;iips ‘wegtward fivé
é&gmae. Eeyonﬁ ‘I;hs wm:line, stiil ccnt.’s.nuing westward, the strata
agam aig;s to the eaat at 1ow angles while Witﬂiﬁ the nffac,i;s of
‘the agnalina, but becéme gregreasiwly ste:aper 1:¢ the ’mst until
"an averaga of thirty—five éagrsea 1w attained aﬁjaeant o 8 sevare
- fmlt 3 whiah entir ely diamyts the formel ssquanaﬁ of nl'ze straﬁ&.
_ '*"he amcmganying map ‘shbws ﬁha charaai;er of the antialine |

_r

«and the iﬂtansity of tha fslﬁing; mc;h mcsre. ﬁlearly than its iﬁ

.'pasaible k1 daaaribe it. For ganeral chara-::h&x‘isties ymuw attamtim
| 15 alsa callefi to the crasﬁ sections included, Theae sections
ilh.s‘brate ‘i:he ahar&c ter of the fold very wéll. Thers are however
scme rather urusual features of structure whish nesd mention am?.

which are not shown on t%ie m&.‘i‘}.
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The anticline continues narthwarﬁ far beyond the limit

maepped, but to the north, the east and west dips become sven more

acceniust eﬁ, gpnreaching eightgufive degreea, The anticlins tends

to overturn end for sevaral_miles the arch is cbliterated by per=

nendicular strata imeﬁiatély on the axiz, This effect is shown

in the sccompmnying skebtch., It wes thought at first that the pere
pendleular sbttitude of the rocks indicated feulting along the exis,
but ;;ter sonsiderable study 1t wes decided such was not the case
for between the area mepped and the outcrop of the vertical rocks,
the strata can be seon actuelly crossing the axis withéuﬁ ‘being dige
rupted. Of éauvae the area within which the strate is vertiscsl is
ollminateqd &ﬂ being favorsble for oil. The favorable ares is that
which haa net been $o seversly felﬁéé and whers the strata id
flexed amaathly LEYOsE thﬁ exis,

The main entlicline plunges continually to the rorth es
is gviﬁmaa& by the fact that as you proceed noythward from the
t&wn.ef Sites the roeck emeéuntgre&ﬁn the exis is higher In the.
geologlieal section, which 1s of ;srﬁ‘em%ex*‘ age than the rocks on the
axis to‘ﬁhé séutﬁ. The same is evident in the strike of the rocks

_en tha.flanks of the snticline. The rocks expesed sast of the azis

aJA;strika boward the axisy thisz is lik&wis& true on the west flenk,
Bg*fal;ewing a ﬁ&ftiﬂﬁl&? stratum, S&uh.ﬁﬁ a sanﬁ&tan&, 7ou will .
£in# that as you work n&rﬁhw&rﬂ along tha suboerop you a re ever anﬁ
ever coming clossr to the axiz until finally the sspdstons crosses
the axls and to continue following 1% you would hav& to walk éaathmar&.
| The north plunge of the anticline 1s hn?aver aceemplished

sl#wiyg ‘The strate ezpasa& at S8ites & half mile 9330 ef the axis

does not eross the axis until it reaches & point seven or olight miles



north of 2ites., In the viciniby of tThe railircad station of ¥ills-
holm, in Glenn County, and at a point anproximately fifteen miles

nérﬁhﬂcf Qiﬁeﬁ tﬁa writer egonsidered that the strste on the sxis

is at lsast 2000 feet stratigraphically above tha rocks 3?p058d én

on the antial;nal axis at 8ites, It is well 1o Q&lL atteaﬂian tn
the faeu Ehﬂt the east escarpment of the strmcture, while it appeara
u*te regnlar and is ﬁphﬁmé bv~*he same resistant ra&k mambers, ia
n@t narallal ta the strika of the strata, | |

e again Pind thet over its entire distance the axis tends
t&-eﬁérnéhh.aorthward ﬁpan'the vailley, &?&ving the mountzins ever further
ﬁo the west. That is, the anticline 1s not parallel to ths frant |

-range of thm mountains., Hear Siter the south enﬁ of" the struetur&

iz west of nhs first laﬁﬁ of faethills but on the north ené, béw

ynnﬁ Athena in Glemn uaanty, the antieline s alightly sazt of the

. francal fgethiilsg

A1l af these things indicate the north plnnge of the

shrueﬁufe ahd we ars therefore assured & considerable north closure

P ,( - . . . . -
on the main anticline, But 1% iz different regarding the southern

closure,

Genaidariﬂg the regianal features of the anticlins, it

'ma§“be said that it has no normel cleosure to the scush, This does

not mean ﬁh&r& is no sauﬁhsrn elosure on certsin domes whiah;arﬁ

*‘superimposed on the anticlina snd we mast aar-in ‘mind ths

gifferentiation hatwsen.thsrreglonal snd the local atrueture. The

losal sfruecture may be clossd end yet the regional anticline open.

' The main enticline therefore does net piunge to the south but is

terminabsd about & mile south of Bites by faulbting which displeces

the strata some 2,000 fest, This fauit is?aansyieﬂnus feature
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of the arenl geology of the dis triut gend has a very 1nteresting
relatiﬁnsh.ip to the 3iter Anticline, '

Str*ke faﬁlting is exceeé_ngly common in the Goast Eangs
Ebuntaiﬁé. “he Palt rifts can often be tracea for a hnnarea.miles,
or wmore. “hﬁ fault hﬂrein mﬂnt¢ﬂnea can be i&gntifiad over &
distance of fa ty'milea anﬁ is prasably'muaa 1enger, Salaam,-_
however, ean the ectual fault be seen, but ﬁhe teﬁ@gﬁaphie affeat
gf&&géad by-fanlting marks the position, The writer dctually saw
the &isulacement of the rocks along the fault to the aarthwesh ar
ths ant ie1ine BOMS twenty'mﬁ}as, on thﬁ-?tentica Eansh in &ienn
Ccnnty. :

- At @ point abaut sevan‘miles south af ths ?awm of Eitea
tha fault t@ends almost north and sauth,therefram. ﬂorthwarﬁ aame
c‘iiatanaa the baaring of the xau.t graéually swings to a few aegreaa
eaat of nurth agpruximating parhays nﬁglh 8° eaat. It conbtinues

an this%;rend to a yoint neay tha ‘south line of Seetien al, ?own-’J

-shim 1? %arth, Qange 4 %est, thence swingxng westward as&uming a '

directian ‘shout narth 15“ wees. This ean be assn on tha map.
- At ﬁhe point vhere thﬂ fault ekanges zts direcnisn, ﬁbe
antfclinal falding begins"thﬁ &xis ef th@ anticlina heing mara or

fless i projestion of the fﬂait line ir tha fault haﬁ nct 3wung

westwar&t It apnears thersfare that thﬁ antiaiina is a reflaeﬁiaﬁ
Qf the strain which @mused tha f&alt bt whsn the course af the
fault ahaageﬁ, the force a@plied, perpendicular 0 tha‘fermar faalt
iine, was Insufficient to ca&se fractaring anﬁ th& %ites ﬁntieiina
wag the yesull, Bui whatev the e&usa, the antialine 13 nrese&t

§lhﬂgiﬂg ta the ﬁﬁrth.an& abutting against the fauit en thy seuth,
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The saverity of the feult csused the rocks to be so
displaced thab there is ne ﬁf@ubt‘,l in the writer 's mind, _bu‘é that
many of the sendstotmes northeast of tﬁe fault are'aeaie& againsgt
shelss %o the sovthwest and wost of the fa«zlt and t?-:is may or mz‘iy:‘ f
not ei'fect 2 south sesl on the mein anfinline. ¥e do aet axpeet
that the msin anitic¢line will be wil or gas bearing but that the

aeﬁumu¢a*10p is governsd by—faatnreﬁ whleh are more or Isss 1&3&1;

in. eertah&a:@a Thess festures we will now consider,

"yoMLa ON_{HE ANTIGLINE.

n. earta*nz&reas ‘the £ield evidence in&iaates that.&s the
axts plunges to the narth thera are interrupbions in ths ﬂenmal.r&te
af ylunge and ln fack eewtain rev@hsaia ﬁbich Introducs saﬁthern
GZGSﬂIE and. tharebv ereate anmaa en tha ma*ﬁ.antiﬂline. Thase domes
Bre nat wail marked on tha suifaﬁe, seinb indicated by changes in
the normal s f;rike of the strata, ,

In Sections 19 and 30, Township l?'ﬁcrﬁh; R, 4 W,, you
ﬁﬁy nqte5éviéﬁnee of dowing., The northem closyre here 15‘?@?3'.
definite. The strabe west of the axls sorike north 60° sast -dipping
40° éofﬁhﬁask. Emmeéiaﬁeiﬁ sast of the sxls the strets stﬁiks’
north 15% west #nd dips 55? east, These altitudes can be #ean'ﬁn
ﬁﬁé map on the scuth lins of the northesst quarﬁer af 55&%1&; 19,

and were tsken on thin s&ales'anﬂ herd sendy ilayers, sxpussd in the

bed of & ary arﬁak. th “nch surfuce was retioved hy éig ing wntil

g dafinate menbicr wWHE éxnased.

. Follewing south on Antelope Cresk, still east of the

o axis, the strike swings from north 15° west fo north £3° sast and

T finwlly to north 80° sest in the FHorthwesk gquarter af'éeutian 56, -

The strike has therefors swung through an arc of 95° on the east

side of the axis. On the west side starting at the strike of north
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60® west on the north end of the dome and going southward we £ind
Q e pro;iinent lodge of conglomerate in the Zeuthwest guarter of
| Section 12, which strikgs _i_t'zox-th 16® eest end dips 55° west. &g
the anticlin'il axis in thi‘é are& trends almost north 45° east, the
gbove attitude if conitipusd wulﬁ 'swing the conglomerate across the
g.xﬁ,s affecting gauthsm_e.;bsu};; This is exactly what it ssems to
de, for the cqngiama:até in the ii'o;*ﬁ}fz;vesi:. quarter of Seecilon 5@,:
:i-‘;-hifté 3?1&%; lying, is e-ight*j"' i"eet lower then the cuterop. in the
Sauthﬁast Quarter of Section 3.9. '
| From auch avidenr.se it seems probable that & sma;l dome
exists on parts of Sectlons 19 and .5#?._{._ This das’gs-,.‘ is autl-iw;;sd by
Antél@pe Gr—eek.which,ﬂ s mentioned, partially gncirelss i:hé dmﬁa- -
| & wmuch larger dome with ‘é:he "sirpetural high" at the ‘

PO il ool et

¥ Petex*sp_z: 8&11; Lake _Bhvars ,;artians of Hsttions 31 end 82, ’swnaﬁj.g
D ;8 North, Range 4 %est and Sgetlons 5 and 6, _Tamship 17 north,
Rangé 4 West. This dome which -I'wa rey osll the "8alt Leke Dome™ is
l closed on the north by ths gema;ival north plunge of the main mnbie
¢line and somevhat aceentueted by certain eanvar'g‘ingstrﬁtés ime
medinte 17 north of the iak”é. Theé south closure 1s &videnc’é enly
by converging strikes, which however are so near each other that -
closure mst be effscted, You "méy nots these sopverglng s"s_x.'_i_;_};_e;s ,
on the r;:ap, in aﬂcziun 52y T@mshlp i8 ngth, ?ﬂnga 4 %%‘ésﬁ m&&iatw
~1y ab the lake, maisaniena of the same eilsob can be £ Guné, in t.ha
Smthwest; Quarter of Sﬁi‘ztiaﬁ 5, ’I*ewhship i Ecrth, Eanga fé Rauk,

glthnﬁgh at this latter }.ogalii;;r the rocks wsre nok .satiafa_etarily

expoBed,
D - Fauwlting of the normal type 18 exceedinpgly prevalent on

the structure, The fauits'- paraliel te the dip af' the gtrats have
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not greadb displ&eeménts ané are spparently not arrangsd asccording
to any system. Hore work on this problem might show two or more
rectangular systems, of favits but thers was no a ttempt mads in
the fleld to gstablish the relaztionship,

Ko definlte evidence of sitrike faulting waz found but
there are undoubtedly many more #1p Paults {faults prrallel 3o the
dip, or neavly so} than s&re shown on the mep., The dip faulte trend
in 511 directions, some rﬁnniﬁgrnﬁrthmast, others northeast, southe

ezat, or scuthwest as the case mey be, The fault traces seen on

the map were establlshed by projection along the straight iline

joining two definibe points on the sems faulst. This could be Sone
'&niy'an the heavier roeks such zs oceur in the esearpmsnﬁ and wa:wére
unable to trace any of the fsults entirely across the an%tiélina,
_ The wmost eanspiéééﬁé feuld as well ag the one with the .
graatest=¢bserveé displagﬁmsaﬁ-aceura crossing Sections 8,9, 7, 1V H,,

R. 4 ®. 9his faulf trends approximstely northeast - southwest with

2 downthrow to the south of 180 feet. It also hades to the scuth

about sixty degrees. In the south half of Hectlon 7, T. 17 N.,
H. 4 V., are two small faults one of which may be a continuation |

of the fault observed In Section B, If BQ, howsver, the dleplaceo=

ment is mueh less and the fault wonld be dylng cub westward,

The feult shown In the Forthesst Gusrter of Section £9,

‘T, 17 K., R. 4 %, treﬂéé northwest-southeast snd with the fanlt

in Section 8 creates & trisngular feult block with the apex of the

triangie on the exis of the enticline., The writer believes theb

this triangular feult bloek is only oné of mény such blocks -

and that In fact the anticline is “chopped® into such, which in

general vesemble the blocks on the Elk Basin Antlcline in Byoming,
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There are msny sma i1 Faults rh*cn cut the raeks eaposeﬁ

Sl ITLIITLIZIRIS e T

at the Patarson Salt Lake, Thess Faulis have not dlsplaced the
?acks which they cut., Aleng the Fauls plenes calecite has been dew
posited ih soms cases to a thickness of aix inches, whilé the sur<
face trace of the feult cap =2ae 1iy be located by fellowiﬁg & itheyr
the detrital caleite strewn along the gr@anﬂ, or the setusl feulf
with the calcite batween the Wﬂlle can often be seen, |

_ - If you follow the Calﬁite fil’ed fauits lcng enaugh
evantaallg Fou will Ping e;ther _grs or salt water seeps thareﬁn.

It has been mentilonsd ieu41y et gas end water asaages from
the faulis and that it saamingly comes from Rorisons satursted |
with these products and exartﬁug presaure-thhin,ﬁhé-&ntielins..‘
It 1s expected that the w "ai¢, which tops the hayizan fron w&ich.ths
gas arigiﬁa*ly-eacanéd *mte the ;aults, will fing sufficiont gas ta
afferd 2 commerslal gas well, This s éne of the mein remsonz for
testing the structure, : |
Eraipagegr-

. The Bites antieline reprosents, so far as vwe know, the
only.favaﬂable strnauurc situsted on the oast s?cﬂe of the nast
Range Hownteins in the district. Bast of thls losality the strabe
Gips. into the Sagramento ?glley S?nnline, The Gratacsous rosks tne
voelved in ﬁhe agncl;nal szraubure are overisin bﬁ'?mrﬁia?y rocks

snd by r&gent ascumulstions of alluvin so thet the exact position

of ﬁﬁé_@ééa.of the traughfiéiin‘&dﬁbﬂi- Ho knaw, hﬂwever, tb&t xt

is many miles o the east of the Sftes. fntloline and it 1s nok nate

‘reasonable to mssums thet the valloyward flank of the antisline is

unbrcken‘hy reverse dins sven to the bass of the gees?ﬁélinai
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It is in distence ghout seventy-five niles scroess the
vslley eest Ifrom Z4ites and mpperently the base of the geosyneline
lize approximately widwsy betwssn ths two wmounbein renges, This
would creste 2 thirty-five miles, The antlcline, considsring ite
entibe 1en§th; is sixteen milss La*m,rsq}Wa 588 2 very amplé
‘@rainage of five hundred square miles, within which oll or ges,
1f" origineily present in the'tqeks, would drais bowerd the sntieline
,énéwféh&:tﬁ ﬁﬁﬁﬁﬁﬁlﬁ%é.ﬁhﬁ£€§ 3 m |

The. axtramﬁ y 1arﬁe ﬁr&inage area.m&y-Qertema to sama

sxont. tﬁe apparentlick of a stiaﬁaﬁucvy soupes bed. If the. rock

“&s Iean in ar&ania m&uarﬁal.eap GI& ar arigin&*ing only & limiteﬂ:
emovnt of sither oli -or- gaa mma Fet as we know sama qnaa lty has

ST craazaﬁ, then. Hsz ans G?@I’&Luﬁ 2 large afa%ﬁaiz tha-prqéactsa;

alz’cazleat ak ﬁna,plae3;f§héfe~ahau¢é~be\aafficieﬁﬁ.tafs%%uraﬁa'
s comparstively Iimiﬁéd‘fﬁié#'iﬁtthg sandétsneS'iﬁ&eéiaﬁéxﬁwan:l
the sntieline, u |

Thet theve fs a migestlon of the hgdfaéafﬁﬁns from ths
:ﬁalieg~ﬁewaré-tha maamﬁain§ saéms cerbein, fof at the aatursg af. the
| doks exposed on the MHB&ﬁilﬁﬁ ges is actuslliy escaging.

- POSSIBILITIES OF PRODUOTION 88
REFLECTED IN THE STRUCTURE

The relatianship of the lﬂaal straehure at Qitaﬁ &6 thP
raglanaz strﬁatura of th aistxiaﬁ is t&a s ume Be iu gsmermllv
iﬁuﬂé in the groé&ativa fielﬁs of Galifernia.

The rocks on the sntleling are, however, somewhut more
sherply folded then in the Southern Qaiifornia fislds, This, while
1k limits the drillable avea on the entlcling, dees not sdversely
afﬂaat the retentive charscter of the anticlineg,

The domes situated on the main sniielihe ars so formed s
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bo indicate thet they will retain any product either o0il, or gas,
which guthers therslnm,

' .;IE ia thauéh# that the cross faults gubting the snticline
ney help materislly In effecting & seal thmugzi whickh the oll op
gas will not migrate,

Ioeation Gf Tast.ﬁil

| ﬁft&r 8 i;hsrsugh ravisw e:«f the field conditions, it was
r&ea*ﬁsd t;ha’f; %;he most favorable looeticn for a t&st *ifell is near
the ﬂ@tl‘ﬁhé&at enmar mf &ec,tmn 31, ’i‘aﬂsmsb fp 18 North, F’me 4 ¥West.
‘l’his laeation wes chosen £ op sevami veasons, It L& wear the apex

mf: a miner dome ami on thé axis of the 2n8 Jo qut“f’c;_inﬁ. i eress

. seetion eabt and west at this paint shows the: atruat;are to Be near-

13 smei;riaal end i;}: faca a:r;ia hare is thm""*" o m:s“e nearly.
c@imiﬁe w* i:h the sabmwfaea axis ﬁhan in other n&rts of the fi&ld.
’Bhe wall ia smttzaa an:mi: ene-l:alm mile 8 zmth sof the

ﬂetarscm Salt Laice, where; the; gas seepagss are sa A.'rﬁms,aen‘b. '.Ehef

well should thez*af‘::re aut, at some depth belew ths sar’faca 5 ths

s:mdsmne fmm which gas erigimah,y came and yob 1% ie removed from

ths B 6vers affeet @f ths fenlting st the leke,

'mining E\aaths.

it is impess.n.bla for the geologist Lo even abtempu to

def inlte?,};' detemine the d&r)u}s o which & well s?fﬁ'ulé be dy illeti

.-Q’r

Mfm this structurs. e imr:»w uh&t even = smlmww 81l 3211.,. nanetra%&
mery sanfisne";as, b w e dﬂ nﬁe" kn:m which iv any, el tﬁszsﬁ 3::!1{1“ |
.“stanes will contain tl*ia ;q;.maucus., i aaegze:c' well will finci many
Ifmer-* aaxzdstanes, sm:; of whi.cb mEy prove, buk noas of m&iczs. u il
"neceasaflly disprove the structure., Therefore we must seerch [op
.thiﬁ‘.s‘-' parpiceler member and I possible drill the test well to &

) - .
&ag*bh beyond umc oven IF @il were found it counld not Le produced



at a profit.
the writer mskes no clalmes ss %o any definite knowledge
as to where preduction will be found but has aome i1dsa &8 bo where

the sandstones will bs encountersd, If Fou will note the mesmred

sectlon wou will sss that a 4,006 foot well will ecut = grest number

of sandstbﬁeﬁ, some of which cartainiy have better chances than have

othaers xar producing. ”hg saraauanes ﬁhiﬂh to t he south of tha

tewn af '"tes, shcw ail Besps shculﬁ ba fcunﬁ at 2 Gepth of from

o

_1,05& to“;,sue feat. it oﬁis is really a mors or isas definite

611 Foi zan, hhan*wa-may expect to Tind sertain showings in the
well éﬁ, or between fheee depthe, | N

”T’“ﬁéﬁ & depth of 1,500 Feel ‘to § QG@ “eet maug'sanistan@a
will be.enﬁamnteraé bab ﬁhe 432 faet san&stwnes shown in the B
section frgm-aﬁﬁi to 55 ¢eet appears. to have gocd prospeshs fér'
containing either oil op g%, This ig true becauSa the member is

at the euntagt with & thick mass of shole *mm»diatﬁLv baiow, This

‘seal&, the writer considers mey furnish ths profuct which wonld

nermally eceurmiate the sendetons wsnibionsed, It ig well o dtata,
however, thﬁt while the mﬂasu“ed section shaws ﬁhw sandstone &t g
depth.of 545% Teet, yet aetﬂallv 1t mey either be found at thig
depth Or dsepar. After the well itsels has bean drillied 1,000 fest,
certain key beds will havé been found, which can be identified Ih
‘the ssction and then the Inberval betwssn the key bed sud the
gendstone at the Ea&e aff the measuped seanian.ean be establlished,
but uob hafara. 7

The well willl penebrate & series of recks Eeloﬁgﬁ&g_té
the Lewsr Chico Iormation, This formatien contains swong othey
£ossil forms, Inocerums lablatus snd Gshtrea dongeste snd is the

1

time egulvalent of the uﬁlhfﬁﬂﬁ Syoup in which tke hﬁlk fo%ha Recky
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CONCLISTORS
The writer consideors that the’ geologieal conditicns
pregent inthe vieinity of Sites s‘a:kg:;;s;izi‘fieiantly favorablie bo
racommend a st well be:irillsd gmfﬁhﬁ anticiiQE. There is no
intention o minimize the risk Involvsd, forwe sre here dsaling
w*tn,n Quries of rocks not knawn to be ﬁatrclifﬁr&as in the Stats
af.ﬁalifofﬁiae ¥any of the fnokors aﬁalﬁseéugreAuafaﬁeraﬁle wut

wany 61802 re faversbtle and to ¥hich may be ddded vertzin économie

st

conditions of the districbs which must be ccnsii@réi in making such
g btest,

There 1s ne oil or gas profucsd in Northern Celifernia save

only in very iimited c—uantity shé yet the region s thickly ssttled,

a5

furnishing elmosst an Sdesl sree for the markeb ing of szther woéuct.
it anﬂears that the possivilitles of finding grE on the strhature
are rach Detter than the “@ssihizitias of finding ofl, If gas can

ba QEVETGLEﬁg there certzinly iz an a*m@ct gnlinited m mwrkgt ime

m&éi,pglyxat hand,

In view of 211 the conGlititne, both geologie and ecomomic,
I think the ¢9nscliﬁ&ted.ﬁeya1uy ﬁil Gamm&ng would be dus*ifieé in

te?ing eases on the antlieline with *he ultiw&te view of test for

oil and gae.

Respectfully submitted,

g‘él Et GEI‘H

_Eagust 1523,



