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Frontispiece
Panorama of Potrero Canyon. View looking from
the southeast { taken at point "A" on Plate 11},
showing the liewhall-Potrero oil field in the
middle distance. The rough cliff face on the

extreme rizht ia composed of the basal Jauzus.
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ABSTRACT

The Newhall-Potrero Oil Field is a long, narrow, asymmetrical
anticline whoge longitudinal axis trends northwest-scutheast.

From a critical exsmination of many of the electiric logs of the
field, it ie arparent that leneing of sards, thickening znd thin-
ning of both sanda and shales, snd rapid fa-ies changes are prev-
nlent throughout the Field. Several of the oil sande in the
¥iocene either lens out or die out due Lo facies changes toward

the southenat. Two faulte of major disnlacenent are well shown
in the logs of four welle, with other faulting probably occurirg.

A stratigranhic correlation chart is presented to illustrate the
ravid litholegic changes which prevail in the field.

The newhall-cotrero anticlire is exposed on the surface in
the hills north of the l'otrero, but eeama to die out to the
goutheant. The rocks encountered at depth in the wells of the
Newhall-Totrero field outerop to the south, but no acrurate

correlntiona between the surface exposures and the well logs were

pogeible.
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PLATE 1

Map of a portion of Southern California ghowing
location of the Newhall-Potrero and Pico Canyon
0il fielda. Outlined area indicates approximate

extent of aerial photograph reproduced in Plate
I1.



INTRCLUQTION

Locstion of the arses

The Newhall-Fotrero Cil Field lies in a mmall valley or potrero
in the northern foothills of the 8ante Susana iountains, between the
old productive Pico Canyon field on the south and the Santa Clara
River on the north, and about six and & half miles west of the town
of Newhall, Los Angeles County, California. The southeast portion
of the field lies in the emtreme northern portion of the Pico Luad-
rangle of the United States CG.ological Survey, and is shown on Plate
I.

The field may be reached by an oildd road connecting with U. 3.
Highway 99 about two miles west of lewhall. Barnedall Oil Company,
diascoverer of the field, holds all the proved and adjoining acreage,
excent two snall areas on the extreme northwestern and southeastern

tipe of the field.

2ize of the aree
The Newhall-Potrero Uil Field proper is about one-~half nile
wide and three miles long, trending in 2 northwesterly direction
from the southezstern end of Fotrero Canyon, but an area extending
about two miles further south, as far aas the “ico anticline, was
mapped for the purpose of correlating surface exposures with the

well loge.

Burpose of the jnvestigation
The area considered in this report, and the well logs studied,
were investigated as a partiel fulfillment of the requirements for

the dezree of Master of Science at the California lnstitute of
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Technology. This particular srea was selected at the suggestion
of Ur. John H. Maxson, then at the Institute, with the idea of
correlating surface exposures in the Pico Canyon area with sub-

surface data in the Newhsll-FPotreroc field.

Method of investigation

The recording of field data wae done on aerial photogranhs
vith & ecale of 1000 feet to the inch, and on a U. S. G. 3. Topo-
graphic gheet, the Pico Wuadrangle, edition of 1940, enlarged to
the seme scale from 1:24000. Field data wse obtained by walking
the contacts and individual beds, and memsuring attitudes with a
Brunton compasasa. A pace and compasa traverse wae made of a
nortion of the gection exposed in Pico Uanyon

3tructural features, where they affected the section between
Pico Csenyon and Potrero Canyon were mapned. Ho particulsr paleon-
tological problem was studlied, although numerocus fossells were coll-
ected to aid in surface correlations.

Thirty-three electric loge from wells in the fHewhsll-Fotrero
field were studied in detsil. These logs were selected from
revresentative wells along the structure from the northwest end to
the southeset end. For convenience in etudying them, the logs were
reduced photographically to a suiteble size, arranged systematically
from northweet to southeast, and lines of correlation drawn between
them. After correlstiong had been completed over most of the
section reoresented, they were traced on frosted scetate and black~
and-white prints made. Structure contour maps were alaso prepared

on frosted scetate.



PHYSICAL CONLDITIUNS

Relief and elevatiop
The lowesat elevation in the area is in the bottom of the

Potrero Canyon at about 1000 feet. Except for the rimrocks to
the north which attain an elevation of about 1500 feet, the relief
in Potrero Canyon area c¢an be expressed in little more than 100
feet, with low rollinz hille predominating. To the south the
hills rise gradusally to 2000 feet north of Pico Canyon, where the
relief is of the order of 700-800 feet, with the hills adjacent to

the Piro anticline reaching 2800 feet.

Zorgeravhy

The rotrero J,nyon consistes for the moet nart of low, gently
rolling hills confined to the Upper Pico ehales, and is bordered on
the north and northeast by a2 rimroek with cteep escerpments which
marke the baee of the Laugus formation. Investigations were not
carried beyond thie rimrock ridge. In addition to this cscarpment
formed by the resistant conglomerates of the Caugus, tépogrephic
features are quite often asrociated with the geology of the area.
Hegietant beds, particulsrly in the iiodelo formetion, usually con-
glomerstes or massive sendetones, frequently form setrike ridges,
often with steer gouthern sloves or eacarpmenta. The surface
exnreacion of the idewhall=Potrerc anticline is evidenced to some

extent in the tosography, formins a general topographie hizh.

Drajnaag
Streame in the area are all intermittent, with essentially
a dendritic pattern, slthoucgh influenced locally %to some extent by

the geolory. Lrainaze in Fotrero Canyon flows westward and empties
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directly into the Santa Clara River near Del Valle; while drainage
from the Pico Canyon area flows eastward and thence northward to

join the Santa Clara Ziver near Saugus.

Yesetation and culture

The viex overlooking Potrero Canyon from the southeast is
gspectacular, particularly in the early Spring, in that the canyon
donsists entirely of low rolling hille covered with sreen grass and
is comnletely surrounded by the tynieal brusgh-covered slopes of the
mountainous areas o the Transveree fanges. Serub Cak ard chaparall
compriee most of the brush, with poison oak flourighing in the
valleys during the spring end summer months. iotrero .anyon is
located within the Rancho San {rancieco, and most of the land has
been, ard is being, uged for grazins murposes. Evidence of oil
wells ig removed ss completely ns nmossible as soon as the drilling
ie finished, with only chriastmae trees, pipe lines, and the offices
snd pumping nlante remaining to change the ap-earance of the valley.

Pico Canyon has been considered the oldest productive oil ares
in California, dating back to the use of seepage oil in 1850, although
the first attennt at drillinz was in 1867, and the first serious
drilling in 187%. For the most part the field has been abandoned,
although meny of the old wooden rigs are still standing. in the last
year or e0, several pumps have been put on the old welle, and are now

operating.

Egnogures
Good exnosures in fotrero Canvon, with the excention of the
Saugus rimrock, are rare, although the rock tyne can usually be
determined through soil content. 3trikes and dips, on the other

hand, are generally unobtsinable. The “dco-Saugzus contact is

lye



almost everywhere well exposged, but difficulty is encountered in tracing
individual beds within the cico formation, »articularly if they are of
amall thickness.

In Pico Canyon, the Yodelo formation is well emposed, especinlly
on the steep southern slopes of the ridges to the north of the flieo

anticline, asz well &® In the road cuts.



HISTOx1CAL REVIEW

Althourh the recion of ~ico Canyon wae one of the firet oil
producin- locnlities in hhe atate, the firat account of the geology
of +the ares wae that by Eldridge rhich waes rublieched irn 1907.

Eldridce maﬂnéd two formation in the srea, the Vagqueros, as a

member of the odelc, and the Fernando gravels, seemingly conformable
on the Vaqueros. The contact betwern the two anproximates trat
betwern the Jodelo and the ’ico as mapped by the writer.

In 1714, English published a short account of the Fernando
Grouny in which he came to the conclusion that at least part of the
"Vaqueros" in reality belonzed to the Fernando Uroup.

The Pico formation was firet defined in 1724 by Kew who used
litholery as the main baels for separating it from the . deloc and the
Saugue. At that time mierofos~ils had nct been used, either to
separate the “lioccene into the Pico (uover rlioccene;, and ifepetto ( lower
{liocene), or to accurately place tre division between the iiocene and
Pliocene; nor wers merafogsila nresent at critical points in the tyve
section of Pico Banyon to mske the divisions.

These three reports are the only nublished accounts dealing with

the zeology of the aresa. “ther renorte deal in reneral with the

-

develooment of the fielde of the liewhall Ligtrict, Walling

N3

iving a

i

concige sumnary of the history of develowmint of these fields up to
1934, Several Ztate ineralosist's feporte also denl with thie phase.
Zarly exploitation of the liewhall Dietrict took place on the
steenl dipninc sedimentary beds along the axie of the rico anticlire.
All of the early velle were located near seepazes, with litile or no
resar. tc the geolozy or structure. Development was completed by
1915, with no further activities until the discovery of the Lewhall-

Potrero field in 1937.






PLATE 11

Aerial photograph of the Newhall-Potrero - Pico
Canyon area. Overlay ghowas location of a few
of the wella in Newhall-Potrero oil field, and

general geology of the area.



GECLOGY
Stratieraphy

Agide fram alluvium, the only rocks encountered in the wells
are sedimentary beds belonging to the Pico formation {undifferent-
iated) of Pliocene age, and the upper Modeld formation of upver
Jiocene age. Theee formations are all of marine origin, although
a few leaf impressions were found at one hbrizon in the iodelo (7,
near the base . the Fico formation as originally described; these
were, however, asaocisted with foegeils which were probably of marine
origin, the indication being that they were deposited in brackish
or gemi-brackieh water near ehore.

The Pico formation is exposed at the surface over practically
the entire field, but ie overlain unconformably by the younger
Saugus formation, the base of which outerops as the rimrock bordering
the potrero on the northeast. The contact betwe n the upper fico
and the lower fioco (Repetto 7) ie difficult to determine in the field,
but it is the writer'e opinion that it cen be traced in a zeneral way
by a vepetation change near ihe south ed;e of the potrero. lorth of
this line the rocke are mninl - brown silty shales, while to th south
they are définitely more sandy, with freqgeent eandetone and conglomerate
bedsn.

M™Me average vertical thickness of undifferentiated ’ico pene-
trated by most of the wells in the field is from 6300 to 6503 feet,
in rseneral predominantly shale, but, as may be seen in the well lozs,
containing, varticularly in the lower nart, lenses of a sandy facles.
Attemnta to dorrelate between wells in the Pico generally meet with
little success due to the ranid lithologic changes and thickening and
thinning, snd only short lateral correlstione can be made in s few cases.

The contact betwern the lower "ieo and the Jodelo haas becn variously

..7-






PLATE II1
Pico anticline, showing incompetency of the Modelo
ghales at the sharp anticlinal fold. View looking
eact from the head of Pico Canyon at the point marked

"5 on Plate II.



rlaced by different authors. The writer of this report followed

the convention established by Kew in hie original definition of

the Pioe formation, and mabped the base of the Fico at the baae of
the gray and brown silts contasining beds of gray ssndstone and
conglomerate. Below this are mainly brown shales with well-bedded
sandatones and some conglomerate, the difference being meinly
between the grayish eilte and the brown shales. No evidence of

the contact being anything bSut conformable was observed by the writer
in tre ares astudied. Formminiferal investigation, however, have
whown that the contact between the liocene and vlioccene is several
hundred feet lower st-atigraphieally than the mapred base of the ’ico.

All production in the wewhall~Zotrero field is obtained from the
upper iiocene beds which underlie the rieo. The first oil sand
encountered below the liccene-iiocene contact ina considered the top
of the Firet Zone. - The sand bodies are fery irregular and grad-
unlly change into a ghnle fackes near the center of the field.

In the central area the First Zone &ttaine a thickness of about 250

feet, including some shaley members. Separated by about 5@ feet

of shale from the Firet Zone ie 8 sand body which attains e maximum

thickness of 170-150 feet, and hae been designated the Second Zone.

The Becond #one pinches out to the northweat sbout the center of the
field.

The begt marker in electric logz correlations is the Third Zone,
which {9 a large sand body vith only minor ghsle breaks, and attai:g
a maximum thicknes= of asbout 260 feet, .ut thins cut until it disappears
entirely near the southeastern corner of the field.

Between the Jecond snd Third Zones, an intermediste thin sand
menber, desicnated the "T" Zone occurs, but lensed out both to the

northwest and the asocutheast.
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Althouzh it is believed that these reservoir rocke outerop to
the south in Pico Canyon, with the Third Zone brobably being exposed
near the drest of the Plco anticline, due to the rapid lithologic
changes it wag found impossible to correlate the well logs with the

measured section in Pico Canyon with any degree of cunfiidence.

Strugty

The structure of the lewhall-Potrero oil field is shown on
Plate IV, and is that of a long, narrow, faulted assymetrical anti-
¢cline, whose longitudinal axis trends northwesterly, and whose limbs
dip more stéeply to the asouthwest than to the northeast. Surface
expression of the fold may be observed in the hilla north of the
notreroc bottom, but the fold seems to dée out t0 the southeast, and
511 dips are northerly from there tc Pico Canyon.

The Fico anticline is a sharply folded assymetrical anticline
(see Plate II1} which hae been overturned to the north in some parts.
The overturning of some of the beds on the #Horth limb of the enticline
iw well shown in outerops snd road cute in the hillside on the south
side of Pico Canyon, and in the aoutherly escarpment ascepes the valley.

Faulting in the :ewhall-Potrero field is of minor importance as far
as the sccumulation of oil is concenned. From the data available to
the writer, two unmistakeble faulta of major displacement were loc ted.
Although others are probasbly present, data wae insufficient to establish
thieir presence beyond s reasonable doubt, so they were ommitted from the

section.



INTEAPRETATICN GF TIE BuiCTAlC Luu3

The best marker in electirie log correlation, and for that
matter, the only bed which carries through consistently throughout
nearly the eintire field, ies the Third Zone. From an examination
of the well loge of some of the flanking welle, particularly on the
gouthwest limb of the anticline, the Third Jone seems t0 undergo
extreme thickening in a short distance. However thie apparent
thickening is due entirely to the steep dips encountered in theee
wells. In well no. 22F 12, for inetance, the vertical thickness
of the Third Zone is 360 feet, vhile adjascent wells to the Zast
penetrate only 165-170 feet of sand.  Assuming 165 feet as beiny the
true thickness at that locality, a dip of about 60° would give a
vertical thickness of 367 feet. Dipe computed from the logs of
three wells are less than thie, indicatins that the dip changes
raridly between the wells. Similar computations garried out on
other welle agree closely with the dipe recorded in the cores.

Although not found in the field investigations, a probable
local undonformity wes located at the 4000 foot level by electric
loz correlations alone. It is believed by the writer thet the
mpjority of the faulting in the field took nlace prior to the
depoesition of sedimente overlying this uneonformity, which probably
corresnonde to the base o” the "Pico". The princinle reason
for the preasence of the unconformity le shown on the correlation
chart (“late V) just below the unconformity nesr the fault labeled
M. The sandetone lens vhich ie shown clearly to the right of
the fault 1a displaced upward on the lef't by the fault, but the
overlying shale section is almost entirely miaseing, while & sandstone
menber sbove the unconformity continues across, 2pparently undisplaced.

Cor relations between even adjacent welle were sometimes very

-1~



difficult, and there ig conpiderable disagreemment in the interpret-
ationsg of different individuals. The writer'e interpretations
are well shown on Plate V. Lensing, particularly of the
gandy membere, thickening and thinning, and facies changes are
very prevalent throughout the field.

4a the faults shown on the chart were encountered at most in
two wells, the true dip and strike cannot be determined, and the
trende on the structure contour map is ssrumed. The apparent
dirn shown on the chart would in every case be equal to or less than
the true dir.

9ince the correlation dhert is strictly a stratizraphie
correlation, the arnarent irregularities in etructure should not
be taken as significant. #ells located on the flanks of the
structure would cauase the correlation linrs to descend. Some
of the s~parent thickening of individusl beds could be due to
varyin- divs in the strais which would not show on the section

if they were in a direction away from the line of section.
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