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ABSTRACT

The Vasquez series of probable JlLipgocene age consists of
interbedded sedimentary wnd baeic veoleoanlce rocks, and 1s well
exposed in the vicinity of Tlek Canyon, northern Los Angeles
County, Califernia. In this area the sectlon is 4810 feet
thick., The sédiments are nommarine depecsits thet were laid
dosmn under alternsting locusirine and fluviatile concitions in
a semiw-arid elimeto. he basic igneous rocks are extrusive,

and comprise flows, flow breccias, and mincr tuffs.

The beds cecur in & sharply-folded syncline with 2 gontle
scuthwesterly plunge. They are in fault contact with a much
older, pre-Cretacecus com;lex of crystelline rocks, and are
nonconformably overlain by the Tieck Conyon feormation of Lower
Hiocene age.

Sets of northeasterly- and northwvesterly-trending faulits
cut the syncline. HKovezmont aciong these frulls was pre=
dominantly strike slip. Those of the northessterly-trending
set show much the Llorger dizilacemomte, ond® blocke on the
southeast site sre offsct to the noril with rosjoct o blocks
on vhe northnesth sihue,. Foulting cplsors B0 hove Desn contom-
poranecus witih tine Iater stages of Molding from pra-Tick
Conyon Lo post-lidnt Conyon tinme.

Vertebrate wne lovertsirote fosslil romnins were found in
geveral beds, but none proved diasgunstic asg a monns for coting

the Vasquez serics,
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¥ining for borate minerals was once an active industry In

the area. Many gold prospects are present ln the arca umier-
lzin by crystalline rocks. HMajor faults in the arca are water-
bearing in places, and hove importent significance in regard to

water suplly.



INTRODUCTIOR

General statement

Excellent exposures‘of a part of the Vasquez series in the
Usrer Tlek Canyon aree, in the eastermmost part of the Ventura
Basin, afford an unusual opportunity for stratlgraphic and
structural analysis of a copplex part of the Tertlary section
of southern Califvrnia. The unconformable relaticnship be=
tween the Vasquez series and the overlying Tick Canyon forma-
tion is alsco well expesed. Tho arca has long beon used for
the training of student geoliogists in mepping tecuanlques,
generally at a scale of 1 inch eguals 1000 fect. The present
investigetion was vased on the assumption thot more detalled
‘mapping, on ¢ suele large encugh o delineate Individual merker
beds, would allow & more accurabe interpretaticon of structure
than hes hitherto been obtaineo in this part of the Ventura
hasine. The writer spent zbout BB field deys, during 1948 snd
the spring of 19880, in studying and mapping an ares of abwout 3
square miies at a seale'of 1 inch couals B00 feet. A4 portion
of the U.8.G.8. Lang cuadrangle, enlarged to a secale of 1 inch

equals 500 feet, was used as s base on which the drainczge and

33

i as the

o

geology were transferred from the serlal photogra;hs use
base for the field mapping.

The writer is indebted to Dr. Bichird He Jahns for als in-
troduction to the area, and for numercus instructive suggestlons
and criticisms throughcut the course of the fleld work and the

preparation of the manuscript. Ir, Lloyd C. Pra¥ kindly gave a
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number of suggestions during the preparstion of the manuscript,
and particip&tad in several provocative discussions in the
fieids, Dr. Charles V. Herriasm gave genereusly of his time and
laboratory Tacilities in an atteupt to find fozsils in scume of
the mest prowpising matrix motericl collescted by the writer,
¥r. Thonas Fehy examined seversl rock specimens in an cttempt
to £find picro-fossils.

Tick Csmyen iz in the ncrthern poxnt of Los Jngal
and about 5” miles northencriiiest of Lo Angeilos, Colifornia.
It iz flenked by Mint Cauyon on the west snd igue @ﬁice Canyon
on the east, and is cne of mouy ncoardy purcllel southwesterly=
Graining cony-wns bhal em. iy inte Soloded Canyon and toe Janta

Clara Valley in the epstern iport of the Vemturs Besin., Sole

dad Canyon droins westwa wide Zente Clops Vellisy,
wvhich continues vestiard aboul BE wiles U0 near Ventira. The
zrac marned covers the uprer part of the Tlek Caoyon dralnage.
Devenvort Road, sn all-wecther route, crosses the southern
part of the map arca, wnd connects the ¥int Canyon foed (U.E.
Route 8) with the Aguz Dulce Rosd (see pls 1)« It intersects
the Hint Canycn Read about 6 miles north of Sclewmint Junction.
The topograijhy is rough, and perrov V=shoped canyons are
abundant. Remnants of teprracer and gently sloping old-land
surfuces are comionly prescnt between the mejor droinoge gys-—

toems. In the map sres the dominasnt topographic features are
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high, easterly=trending basaltic ridges and sub-psrallel ridges
of crystalline rocks to the norih. Zaddleback HIll and Sky-
iine Ridge are the highest .cints, and oroe cbout 50U fuet higher
than the general altitude of the surrounding arsa (sce 1l. 1).
The more resistant mewbers of the sedimentary sequencss in many
places form low ridges thot commonly give o foirly rolicble
indication of the gross structure of the underlying strata. In
general the bedrock is well exposeds In places the besdrock ex=—

s34 s 'y B Y 4 44 o # e Set o - 2y £5 3 e
SOSUYSS are Loor, pacticulirly om btne aurch sioocs of bazaltle

st

ridges and in areas covered by Lorrace guouwvils dnl rocent ale

Tuvidite

cowrooreE Ao sipclor Lo bthab of o looge mord
TOrne IS UMD EONerosiy oo hob, and
100 degreer Tahronhicolt tre not uncommorn.
a0 winvters usuelo oy o wro mdlic, bul culd wnd windye
The overage yoorly reinfoil lg eboud L0 docheg, wnd vegetotion
in the avce e by leclly Comeran.  The seuth clopes gonorally

hove o syperse cover of brugh, whoereas nony north clor
modoerate to dense cover of scrub cek and munzanita. Fow

g 5 | A L D o ey : ~ g e £ e T T e e e
peo le live In the mop aree, ond most of the dvellings are 1o

the cast in the crec oroined by Agus Dulco Canyone

The Ventura Basin is zn elongate deprsssio

structural and 1o aihile genzse. ITts axis

iy
(s

bers of Scladod Cenyon to the Poclfic Ucean
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near Ventura. The cactern part served as a basin of deposi-
ticn for s thick section of terrestricl sediments derived
from surrounding highlands of crystaliine rocks during much
of Tertiery times Harine formoticns wore depcslted contem-
poranecusly in the western part of the basin, and lnterfinger
with the nommorine sedimonts. Fouliing along the nortiern
front of the San Gabriel Mounteins removed bhe scuthorn hulfl
of the basin. In genoral the Tertiusry formotions dily wectorly,
er to younger Vasquegz, Tick Canycn, and finelly Hint Conyon
sedinmmnts.

T R S S O S T TR ) S e ey
The crysiailine highlongs thol bouno the eastern pevd of

the Ventura Basin cogprise

1 TOuY

north, Parker Hountain to the east, end the

. ol

taine to the soulh. Sierra Pelone Hidge is undorlain oy
conplex section of pre-Jurassic metamorphle rocks thut hove
been intruded by dioritic and granitic rocks. Porwer Houn-
tain is undorlain by gquartz dicrites. The norvihern part of the
San Gabriel Hourlaing, thot flanis the cactern part of ihe Ven-
tura Basipmyis underlain lorzely by a white, feluspar-rich rock

that has been reforrved to Lrowuly as ancorihicsite. The igneous
rocks are believed to be of Jurassic ago, and form a part of a
broadly exposed crystalline com.lex of pre-Crotaceocus age.

The Vasquez series is the coldest Tertisry formavion sxEpGsed

in the eastern part of the Venturs Basin. It consists of ap-

nroximately 9000 foet of well indursted sandsioncs, shalos, and
;] ¥
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eonglem@rat@@, and 4000 fﬂﬁt of intercalated lnva flowe,

-

1/ uh¢rﬁ, R P;, Pan-imerican Gn91051Qt, No. 6», T ul%; 1928,

The sediments increase copspleuously in eoarseness downward in
2/
w0 Zection, and to the southeast, Hershey named this series

g[v'ﬁershay,‘D.H., The American Geologist, Veol. 29, No. 6, 1802,

the Hseondldo, and considered 1t to be of Bocene age. The row-

sence of limestone beds led him to belizsve that the zeri s vas

devosited in static morine waters Keo ragerded it as probably

3/ Kow, WaSaWe, UsSeGaol. Surv, Bull, 753, pp. 38-70, 1024,

part of the Zespe formatione bimksan beii@vbd the scrizs to be

4/ Simpson, 2,C. lex « Jour, Mines and Geols, Ropt. 30,
pp. 391-395, 1034

e s ° g Lo

the equivalent of the merine Topongs *uamu&;néﬁﬁf the Los An-
8
goles Basing ond of Middle Mlocome ago. Sharp suggested the

§/ &h&rp, RePey ap; citsy De 61@, 1935,

2 z?squez to roplace the tormm Zoeondide which was rreocou-
8 7

pileds More reccont work by Johnms puggeosts en 0ligocene age for

g/‘ %ilmarth; ﬁ G., ﬂ.uc Geole Surv. Bull, 896, Part I,

1/ Jzmmns, R.H., Amer, Jour, Sci., Vol. 237, p. BEE, 1938.

x

the Vaesquez series, which ls compatible

“’}

y with Keputs earliier

tentative assignment. The work dopne Dy the writer nas thrown
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ne new light on the age of these rocks,
The Tick Canyon formation, of Lover Kiocene age, overliies
the Vasguez seriecs with & magke& angular unaénfurmity. It was

named snd described by Jahns, and was dated on the basis of

8/ Jahns, R.He, Op. Cite, Do B19wB21, 1989,

vertebrate rewainse. In the area northuest of Hint Canvon it

consisty of npearly 600 feet of red to brown séi}stene and sandwe
g
stones, wibh a coarse conglomerate ot the Dase. Disconformably

9f Jalms, R.M., Oarnegie Insts Wash. Pube. No. 514, Paper IX,
pe 183, 1840, '

above the Tick Capyon formetion is the Hint Cenyon forpe tion of
10/ '
Uover #iocene ages It cunsists mednly of gray candsuvones and

10/ Jahns, ReHsy 0ve cita, bie B19-824, 1929,

congiomerates, with an aggregete thicknesgs of wors vhon 4000
feets The disconformity i ot the base o a thick, persistent
conglonerate nember.

Churaciteristlic differences in litnolegy rescily dlstinguish
the Vesquez serics from the T.ock Canyon and kint Cooyon forma-

3
H

ticns in the map arce. In gonorad the Vasguez secimonts are
light or brightly cclored, and are well indurated. koct are
somewnat caleareous, and are in peat larvgely arkosic and tuff-
accous. Thin limestone beds sre mumerous toruuginoul tne secw
tion. Anguler pebbles ez cobbles of light-cclored rocks, dew

rived from the erystalline complex, characterize tae conglom=
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remariable. 'fsy constitute

a considerable pavt of the sectlon,

In contrast, the Tick Conyon and Hint Conyon

»e somber in color, thicker bedded, i
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is undevlain by rocks of the Vasquez series adjacent to the
map area on the northwest. To the south the drainsge cuts
sharply through the terrvace gravels and underlying Tertiary
formotions to Scledad Canyon, lenving gently sloping terrace
surfaces perched high on broad, scutherly-trending ricges,
Terraces associoted with the high basaltic ridges are covered
in lsrge part by basalt fragusnts. In other arcas the gravels
were derived prineipally from the crystalline complex. Gently
dipying basalt flows are covered in several ilaces by a thick,
dark brown, porous scil thut is probulldy of Pleistocena sge.
These soils hovoe been eclassified with terrace grovels for the
purposes of wmapping. It is apperent thot during Plelstocene

ed by a surface of low relicf.

‘M—-'

time the ares was mo
Recent alluvial deposits occur moinly as rolsiively nurrow,
discoptinuous belts in the bottoms of cunyons anpu gullics. In
other pluces, where the Pledlstocene surfazees have bewn I1ittile
Gissected, the recont alluvium forms broud flots similor to the
one at the castern eodge of the map cven (see pl. 2)s The nor-
row belts are not shown on the map. The alluvium consists of
fine- %o coarse-grained, unconsolidoted sonds and grevels wnose
edmgﬁsition roeficets the cheracter of the bedrock of the arcs
dreined.
STRATIGRASHY OF THE VASQUEZ Sinlsg

detailed seetion of the vart of the Vasguez serles ex-
posed in the map area is tabulated below, It is composite in

order to aveid distorticms due to structural complexities (see
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pls 2 for location of tresverses). The section 1s divided into

menmbers that are genorally ceparoted by more easily traceable
conglomerate, tuffy and igneous mewbers, In gencral the uen-
poers are thimner ond fincr gredned to the werdt of the weasured
seetion,. They tend to e thicker and ccorser groimed ¢ the
east. Although the essential lithologic charaootsr of & s ccl-
fic member is generally the same in most parts of the mop arso,
mony of the mewmbers proverly ropresent time unlts ruother than
litihologic units.

Thicinoss
Kember 34 (fect)
D{}.ﬁalt’ dork é;f@@ﬁiﬂh‘*brﬁ”ﬁﬂg AENBCesevssrsrssrsosaes 100

Py

Sandstone end siltstone, lighit brown te dervk reoddish

browns sandstone coorse grodnad, with smpall peb-

%"

bles in some beds; colearecus, poorly expasedess
3iltstone and sandstone, greenish gray, with inters
bedg of limestone 3 inches in average thickmess}
surfaces of some of the limoatone heds covered
with caleite (?) crystels; poorly expcsedesesses 30
Siltstone and sandstone, voricolcored; brown, gray,
red, purple; and greenj mostly fissile, frizble,
thin bedded to londinotedy lower port inters
laminsted with 1imcston@eseeesssesssscssscsassseldll
Tuff, white with greenish cast, £1ssilescecercssssnsl/4
Siltstone, greenish gray to reddish brown, fissilej



Thickness
(feet)

containsg several limcstone luminee 1/4 of an

inch thick) CulCaretiSessesrsssssasessrensscscnsee O
Lincsione, light gray, lominated Lo mossive, Gense

to porous; local.y eontalns numervous highly ir-

rogulasr Cherly BESSCSeseevonservonsssssnasssnvess 4
Basuelty porpbyritlic, greenish brown, highly

wewlherad, .oorly sxposed; about 85 feet thick

in exposures noerth of Doaven oot H08Cessesrssrsees 6
Limeztoney 1ight groy, megsive to luminotsd, poorly

S.c’;-_y&b@d in muﬁt y‘l(ﬂ&:ﬁ&o#ioﬁvoaohootop;iitilq.b-... l

Totul thickness, member 33 209%
Member 32
Basalt, dork, dense, resistonty lower 4 feet black
and amygdaloldal; thins to the easts; forms
Righ 110808 asvesessevsstnssasrssecssnsensonrsnssnne 270

Sandstone, arkosie, pale greenishegray, friublej
upper 2 feet flner grained snd resistunt, cale
Careous) poorTly eX 0Z@80ecesersnsnrsenssanssrsnsse OO
Sandstone, reds individual beds geveral inches to
2 fTeet thick sepurated by red silty secmsy
several nminor light-gray arkesle sandstone

bedss very uniformly bedded) caleareouSescersssselid

S~

Total thieckness, member 51 183
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Thickness

Member SO
Sandstone, arkosie, light gray, friablej pebbly at
base; to east contains ervatic wellercumkied

cobbles and bouldsrs of gusres diorite and ane
orthosite as sueh as & feet across; calearecus;
Teroely eXi0SeCesesnnesnssrsssesnacontsssassesntsonnns

Hember 29

Sandstone, rody, fine grained, with darierved sholy
porbingg; ainor Couriew~grained sandsiong) beds

i

range fv ctien of an dnen to 1 foot thicky

-
<

L1
=

vory aven bedded; some beds contoln nuzcrous small

Frogments of sholy saritings; some spallecenic

. - NP ,
zeouring: ¢ ColCETEU S ensnoreasssnasvananvonsssncssnsd

Kember 20

PRV V) - e g s S . JUR P T N WO
Cong,.cm‘;fim UL}, .‘f’c«ti, fﬂr,f“ﬁ.:ave, -.(‘ JS wmﬁ 4\’.’,14; ’w; A e Ur‘.j-;.{i. E N

&
5

e - - o i gt R b E camm i
covvpen s o -~ , i S el ey ma e g s v gie o
SUELALE LLEL ecolors EUSILGAC DOURE 48 SRt 88

se 3/B inch coross; very

£ Inchos zorus,

unlform contaol;

congiaoranly Lo

= 5 g A
.,n;;}.CiL..;\.’«/‘\JaL,-L.,‘QDqa&nva0*ocanv‘acllaat”bv.&0#10"!06»!.

Siltstone ond sandsione, fine Lo coarse

6"?
F3
£
by
I
£

k_J
{.

fins=grained pebble gongioncrate} red av tor,
grading to Joght brown =t bottomy mostly massives
some graded beduing; some small-scile scouring in
several of the thiln finere-grolined boasy scac of the

fine-grsined soodissuneg contoins nuc crociks filled

(feet)

£
Q

52

o
P
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Thickncas
with red gilt} worm tracks and boringsj {feet)
CalOOr@OUSaessosssrnsssnstasssnssssssasstonsasios 141
Hember 26
Cong.iomerate, light redulshebrown to light gruy,

massive, resistont; pebovles all lighit-colored

granitiec rocks, anguler o sube-ongular, average

3/8 inch meressy disconbinucus, irregulsr seoms

of zendctone form resistunt knobs, witih cavern-—

oug weathering; cclcareous; COarsens tG 8&Lesses 27
Momber 28
Silistone and fine~ to course=grained sabtabong, Lligat

1 et e Ty e la

oro I3 tu ..Le VO A,wﬁr} g l..&. b FVR VN 13 a0 BLRUHANGOT 13 wae

P o b " ¥
10’:’:«"‘.‘3&’ ;Ma’i}; CuaBalBOllsnessesessesnsssanvsosnveron 4:[‘

Cohglomerate, light brown to lovenuer, massivej
pevbles angular te gube-snguler, lightecoiioped

ranitic rockes with milaoy green, basic nate—
! (<} ;]

$1

worshice rocis; suoavae cobblos as puch as 4
inches across) irregular sundstone lensesj

CarblPO0lSassssnesssscstsstpsesssssbenessrsnshiysn 19

Suadetune, 1ight brownish-gray, wnd siltstone, red-
dish brown; beds a fraection of an inch to 2

feet thici:; COlCaTrEOUSessnnasnsonsssnentsassssaness 28



SV ¥
Thickness
Mewber 22 {foet
Conglomerabe, light brown; pebbles light-colored
granitic rocks with minor green, basic meta-
rphie roecks, average 1/8 inch across, cavern-
a3 Wﬁaﬁheringg.p'...........a'....»....a........ 21

Hemba 21

Sandotone and siltstore, light bhrowm to groy, fine-

S

to coorsewgroinedy coloarecusi poorly exjposcd.sss 46

Sondetore, red, fipe groiped, ealesreousi upper

i f}
r*%’

(,.
wd

o foet Tory e St a e savessssvsncsrarenvuisnessd

Sardstone, tuffaeecus (), vory light grays probably

"Tﬂ””{ intc .U“‘m,«?lylﬂﬂ B eaaasssnssssasnranssssns b4

A —
Total bhilckness, peaber ZL 67
W, white to pole grewunish-gray; mostly fine

gzwif&{‘)d’ iil..,\,’ Messiy Uy il:é,ﬁ.‘-.é.} TraetalcQeveancnnae 15

& SN DR PR el

;Enthw J\.v'x’&v, tui,&.u SEOUS (:)’ (8 OBY {J&)‘L-.,‘ Plwel vﬁq{, WLTLY

whibe tuff and light-gray tuffacecus (%) sance
STOUCuwssasnsnssasnsessnstnsrecosvassbonssssansrenss 29

ihar 18

seds rich in borave wipnogaesi Boin Zonoes ot o, and

betten of memicer, 10 to 20 fect talci, seucravad

x T i R e % Es £ oy . )
Uy dork grecalshegroy tuffacoous () sacle and

siltshone interbedded withn tnin beds rich in burate
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Thickness
feet)

minerals; beds rich in borate mincrals are

white to light colored, porous to donse,

nassive to lominoted, very calcarecus; poorly

BXI0S00 s seenssersseorsascssossnrsarsesssssansnsnns 96
Member 17
6iltstone, tuffaceous (?), light brown to whiteece.ss 8
Hember 16
Arkose, brownishegray to black, very fine grained,

massive, tough, with conchoidal fracture; very

resistant, forms small ¢liff for long distance;

woothered surface DDOMeesscsssrsvessssssscssrsnes 1L
Sandstone, tuffuceous, white to light brownish-gray,

Finewto CoLTSoeZrallifteesesennsontnsssssreastoses 20

A————

Total thickness, member 18 21

Hember 15
S$iltstone, tulfaceous (%), light browm, and sand=-

stone, light brownish-gray, cosrse grained,

pebbly 40 PloCeSesacsesvesvsesrsoccvasrnnssnnssss B0
Limestone, light gray, leminitetessesesssssesessssseel/4
Pebbly sandstone, light gray, massive; pebbles of

anorthosite, angular to sub-cnguler, avorage

1/4 3nCh 8CTO8Seessssvsacsnsssecssssssassnnrssnnnse 1O
Limestone, light gray, laminctedeseeesssaesseeccsessel/4
Siltstone and sandstone, browm, fissile, calcarsousS.. 22
Siltstone, brown to red, thin bedded, fisslle, cal-

careoun@“tOQ-o:vooachtQO‘.oQ»chttttwou‘iaaa‘o-6 5
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Toicknaegs

Pebbly sandstone, light gray; pebbles lightecolored  (fect)

granitic rocks with minocr, green, basic meta-

morphic rocks, angular to sub-angular}y calear=

BOUB e s tnes s s e pv e saaes sdsasssssiasosssnbintssnnee 10
Sundstone, fine greined, and siltsione, brown to

rad, thin bedded, fissiles; €alcareclUSssesesssasse 26
Sandstone, pink, cocrse grained}y upper part siliy,

-," Nl
Ol U s e ¢t s e S S P S H A S H S LS P E S SIS ERGEAREIEE RS

oy

8iltstone, lovendsr to gray, thin bedded, and sand-

SLONE,) BToYerasssonrsensssnssasasssosssncservesnne 40
Sandstone, light gray, fine-to cocrse-graineds beds

ag muech as 4 feet thick, scmowhat pebbly in

places; weslhers DrOWNesesssssevssrcsssvesscssces 28
Siltstone, light gray tog®eenisih gray, fissllecesssss 20
Limestone, very light colorad, massive to laminated,

. 2
ﬁﬂﬁﬁay,ct:gi;ﬁonqtgﬁont«lwoagqntncouaonbotQtﬂu»tl/a

fch

Basalt, with cclelte amygdules as wuch as 3 Inchos
aercss, dooply weobhored, poorly oxi0S€lesreesves 5

Limestone, vory light cclored, laminatcd to massive,.l/2

————

Total thicknes:, member 15 2044
Howber 14

Baszalt, dark gray, porpiyritic, gencralliy deeply

weathered and poorly exjpcsed; highly amygdalode

dal ip Tick CanyoONessssossstccsossssossscsensasosas 108
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Member 13 T?%

Sandstone, medium gralned, grading downward into
pebbly sandstone, ccarse gruined; brown, cone
tains considerable blotitej pebbles of welle
rounded epystalline rocks ag much as 3 inches
ACTOBRsacoenveasossassssossorsscosssnnntossnsnssas

Tuffy white to light bluish~gray, {ine grained, dense,
magsive, highly 3 ool o vt K o T NP P

Hember 11

indesite, flow breccin, reddish brown to purplish
brown; resistunt, forms high ridges and bold
Cfliffsaﬂhqt»ttQnﬁonv’ntbﬁvn%otl't!t#nil»'#uttoithﬁ

Hembor

Basalt, greéﬁiﬁh Black, dense, deeply werlthoredesesss
Hember 9
Sendetone, evkosic) gruaces from lavender and massive at
top to reddish brown and thin bedded at botiomg
medium to coarse groinelanssasesessvrsasssnsossees 17
Bundgtone, light reddigh-brown ot toyp to light gray
at bottomy modium greined, culcoireOUSessssessessse 6
Pebble conglomerate, greemish graysy rebbles mixed
crystalline rocks, sub-sngular to well rounded}
sparse cobbles as vuch as 7 inches acrosss

GQICQTGQRSQoynOtqQ4#..&.:0.-:on‘g-s.ocqu‘aoo-ootul 5]

ckness
eet)

30

190
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‘ . Thickagss
Sendstone, arkoazic, light browmish-groy ot top o (feet
» » i 3 4

light greon ot bottom; thin bedded, with thin
pebbly zoneg; botten pert wiusuclly well dn-

-y 3%
d’v& tpd’.'ﬁiﬂiQ-..O.ﬁ‘.’ﬁ.’Q’Q.CQ".’.G'.."QG’Q W‘l

—

Total thickness, wmoember 9 51

Tufify ariosic, white, fine~te cozrse-grained, dense, 16

lember 7

Tuff, greom, fine grained, greding downwerd into greon,
tuffacecus g&‘lﬁégtﬁnﬁct»Q‘Qthcconcnaovgcag:cqm;a. 4
Sandstone, red, medium gruinedj coptaing fosgsil

v « ;
n@rls‘ianqgwokﬁqotb.!bﬂ&'n‘tntu.-gn.‘»atpcnnpqt.oo: g

A————

Toted thicknerns, mceber 7 &

lember 6

S PUNPEDRE P h s QR b s & e S e g
Baoality tep 30 fect Cerk purplichi-bronn, wonse

&

-

bottow pert lovender, highiy auygdaloidol;
’ 3

some emygduses cuntain delicute novvelive (9

and spsicite (?) crystals} sevoeres lenses of

greenisnw-prown tulfeceous SanUstiNCesssenssssnne 170
Homber B
Sendstone, arkesic, bright rod t¢ reduish Trowu, fine-

to course-groined, witn minor thin pebbly seciions;

beds range from o fraction of zn incn to 2 feet

tnick, even beduwd) scme groded bedddng and cmall-

Sc&le gcowmg.&‘#.!."’!’Q'QQQiﬁQtiiﬁtt.Qi.QQQD 93
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Thicin
(foct)

Basalt, severzl flows; momtly Gork groy, rorph
thick vesiculoer pectlon 20 fect

from topj bottom 18 feet black, emygpdolciccl...

Hember &

PR
kS SO 3

1380

Siltstone, tuffacecus (?), greenich Era¥esssssssesl/2

Limestone, light gray, lemincted to messive,

cocrsely cyystelline in

Siltstone, tuffoceous (2}, greonish gray, iutsr-
laminoted vith lipestone) poorly eXICE8eC0eeessee

Sondstone, arkosic, light zray to 1light brownish-
gray, medium to coarse graiped, with soveral

contuet bobwean
Lover O

: iy b B o B
badg, contidning

o

pobules of Qrye

fc?

sulweonoulor to

well rovn

PrOU T . ]
stoaliine rOLﬁmggo-qu.a---ou-ogwonsnw-sn&aqwaa&a

Conglomercte, grecnish brovm; cconsists modnly of
anorthesite and guortz-diorlte, ronglng from
pebbles Lo bovlders as puck as 13 fect across,
sube=cnguler te woll reunced; probobly discon-

tinutusy fine-grzined pedbbly sceticrn in lower

u
ad‘ﬁ:

part; poorly

Total thickness, member 3

QK&C&ﬁ'..............‘.1/2

345

’Q%Cd.;.‘a»c¢;¢:uotva-tonoat-ntg 1B

———
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Thickness
Member 2 (feet)

Sandstone, wedium to cosrse grained, and pebbly
sandstone, light gray to brown to redulsh
brovnj overall color is reddish brown} beds
aversge about 3 feet thick, mostly massive,
even bedded, with pebbles angular to fairly

well rounded; 1in general coarser toward uners-

l}’in{{ m@‘ﬂb@l‘gaic-o.s.p‘tnudtnoota‘cﬁc;c-rao»-o---' 360
Hewber 1

Panglomerate, reddish brown to greenlsh brown, with
voorly sorted cobbles comuon 1/4 to 1/2 foot
aseross, ravely as much as 2 feet across, sub-
angular to well roumied, crystalline rockss

mostly massive, even bodued; sandsitone, reddish
» H »

browm, about 20 feet thick, pe.r top of member... 485
L

Total thickness, sediments of Vasquez seriefs.ee.se 2519
potal thickness, flows and flow breccias of

Vagﬁuﬁz SErlCBunsssenassasinsesnnncsnvsnsasarsnne 2291

Total thickness, Vasquez 8eTieSeessessess 4810

The Vasquez sediments exposed in the map arcs change
parke@ly in genersl character from the bottom to the top of the

section. Coarse conglomerates constitute s considerable por-



ticn of the lower part, where they comsist largely of unsorted,
submangular o well rounded pebbles, ccbbles, wnd boulders,

%

The large, well rounied fraugments become (rogressively less
abund.nt higher in the scction. Above the wndesite breccla
(member 11), the cosrsc secimonis are pebble ¢ cobble cone
glomerates in which the pobbles and cobbles are ongular to sub-

gular and unscrbted. The uniform thickness and coumposition,
and massive, unscried choracter suzgest thot individuzl con-
giomerate beds in the upper part of the sectlon wore shects of
sedimonts swept out on a broad, gentle basin. 2L11 of these
conglomerate veds (members 24, 26 and 28) superr to become con=
giderably courser to the cast, and suggest 2 source In that
dircctions

¥ost of the gsedimonts in the upper port of the zection are

warkedly finer groined than those in the lower nort. The In-
dividual beds that compose the varicus membeors aye remsrzably
conbinuous. Iven bedding is the rule. UOradation of grain size
along the aﬁrike of an individual bed wppears to be gravuel,
and is gemerally from fine to coarse from west to east. Grad-
ed bedding is not uncomuone. Jcouring ls confined to a few
silty beds & fraction of a foot thick. Osciliation rip le
morks and mud cracks are present in soverzl of the fine-
grainod beds, Thin limestone beds, and interlamincted lime-
atone ond silt leyers sre nimerous. Cerbonote erystals are
present op the uppor surfeces of some of the thin limestone

layers in member 33. Froguents of tuff beds, with casts of



- 28

crystals on the bottom surface, indicate that the tuff wvas
deposited on a crystale-covered surfaces DBeds rich in borate
mincrals are present, which sru comuon accuguicetions in playa
basins, FPlant remzins and the remains of wator-dwelling anl-
mals have been found in several of the beds. All of these
fectures incicote thot the mejor part of ihe seciion in the
Tick Canyon arca was ceposited uncer alternuting subeaguecus

and sub-asericli conditions, probably in a semi-arid ciimato,

Ignecus rocks

Flowg of vasall and andesite sre luterioyered with the

sediments, and constitute 2281 feet of the secticn In the Tick

Canyon areae This represents more than haelf of the 4000 feet
11
of basic flows indicated by Sharp for the entive Vasguez series.

Shorpy RePsy unpubliahﬁ& masterts thesis, California
Institute of Techmology, 1985.

Ho evidence of iIntrusive lgneous bpodies was observed by the
writer, Sharp belioves thaet some of the basic ignscus rocks
in the Havenus quadrangle to the esst show Intrusive relatione
shiuse

Boveral of the voloinde flows cre plainly comoonites In
Tick Canyon, menbers 10, 11, and 14 constitute an igneous
gection that is readily distinguishable as composite by the
econtrasting reddish- to purplish-brown andesite breccia that

is flanked by dark-colored basalt, Dast of the Sterling fault
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the flanking basult members are separated from the andesite
brecela by tongues of seaiments thot thicken rapidly to the
cast {see pl. 2),» Lenses of tuff or baked siltstone sre pre-
sent in the andesite breccia along the top of Skyline Ridge
and the south ridge of Saddleback Hill., The luvonder, vesi-
cular basalt (member 8) contains several thin lenses of green-
ish-brovm tuffaceocus siltstone cn the west side of Tick Cunyon,
A tnick zone of wveglculour Lasalt in menber 4 lies 20 feet be-
Low the upper contact din Tick Coxyon, and ds {lunked above
anc below by donsce poprplyritic bzselv. Devemd obber zones in

this sape shick pembar o sour o 2o gomevhet 2ifferent in texe

el ddnes ol eviaones suggest wd oxbrusive, rocher than

. P-4 * e Y s o g oF O amen o T F O R A S T o
Intrusive, origin for the basic lgnecus rocis in the Tick Can-
J—_— i, ey gy waney "t ) - R R S A J T— o e e B g o " ;
yon crede  An woll as ecould De obormined » conslicring the come-

posite nubure of scme of the flews, «ll of the basilt bodies
are veslcvlor din ploces. Mooy of the ignecus bodies, partle
Culorly members 4, SRy and 34, huve o closely-spuced fracture
patborn thot forms Llooge waorlse Tine fracture pottern may be
sscelived €o flow structurs of ¢ type commonly found in many
sreag of extrusive rTockss In bthis connection 1t is imporiant

to conndier the enclosec sedamentery lenses, the sedimentery
tongues thal thickonm oo LGaw cass, and the goneral convipulty of
tpe other sediment.ry layers. Those lonses ond tongues probubly
woull e preseac dn obasy perts of the sreo 1 the lgncous

rocis wero intrucsive. Tulf peds and zones of tulfaceous sedie

-
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ments are sbundant throughout the sectlon and furnish proof
of recurvent extravasatlione The tonguing of the sediments
from the cast, and the consicorable thinning of the flows and
tuff beds to the cast and south, sugsest thet the conter of

extrusion lies tc the northwest.

.

3

I S I 1 - - yign e v e TR €6 e e - £ TR s < yres P 0 N
4 @iligent secveh was muse foi fogoile during bhc papping

PO . p PN AR Y T T N, * . e PR W
of the nroz. Twe beds were founa to bear foussliu, wudy o the
— e T . o PRERE I N P gees
griterts mpovlewge, yioided the cply romadng j in

phece within the Vesguesz ss:ilcc. 2ne herizon is in o l-foct
thick limestone thot ig exposed on the east sicpe of g Llow

riige bastuween Sudileboeck Hill andg Lovonport Hoad {sze z1. 2).

O S RN LRS- Ja e .. oy i v pE. e R SN SNSRI S
In places this wed contoling o ecuncentrstion of felcdy stroilght

rod=-like bodies thoet are cylinuric il in 2rosc-seciicn.e The
hodies are zbout 1/8 inch in avevage diumeber, and as cuch ag

veral dnciies long. Thin seevions of the matorizl shon a
concentric strucoure thot is nut diugnostic for identificue
tiond the form. The bodles are probuobly sbems, twigs, or
reeds thot have been o loced by ccrvoncte minersls. Fossile
iferous moteclel is cbundint oo thiz norizon in many loces
opn the east sice oi Lhe map area.

The wmost promising fossil-iearing ved is o thin red sande-
stone (member 7). At one place, on the west side of Tick

Danyon and about 20 feet nurthwest of o smell cut in the tuff

meuber 8 (ses zl. £), numercus small bean-shepsc bedies vere
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found in this beds They appexr to be pelecypods, although a
definite dotermination could not be mades A search in the some
bed a2t several other plocos in the vicinity of Tick Conyon
fziled to uvncover more fossiliferous materlal. EBExposures of
this bed are joor, however, and it is posslble thit o more
Iintensive search may roveal diagnostic fossils,

Two frogments of fossil bone were found within 50 feet of
one another in the bottew of an easterly-draining gully on the
north side of Skyline Ridge (see [l. 2)« The source of the
fragmwents could not be locateds The locctlon of the fragments,
hmwever, moke It unlikely thaet the froagmenis were derived from
other thuin Vasguez beds.

The oply other fossil found in the Vasguez serics ls ro-

2
ported to have been collected from o smell smphithecter on the

12/ ©silver, L.T., oral comsunicotions 1850.

west side of Tick Canyon snd north of the Sterling mine dump.
The fossil was a fresh~vwobter fish preserved in & telus block
thaet presunably was derived from member 16, This fish has
beon icdentified only as Tertiary 1in asgea

The scarcity of fossils in these Vasguez beds wmuy be eu-
plained by the nutu&a of the lokes tunet cccupled the basin
during dercsition of these sediments. The hignly saline wators
and the intermittent noture of the lukes probably did not en-
courage devels ment of & Locustrine fiunas These scme bodies
of water pr sum:cbly would be ecually uninviting as & watering

place for lond-dwelling animals.
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STRUCTURE OF THE VAS SERIES
Folding
The rocks of the Vascquez series hove been Geformed in
comylex waye. This cdeformation 1s relsted to much lurger-scale

. 13/ is/

that have been mapred by Kew, Sharp, and

-~

1/ Ker, TeGale, Ops Clte, 1024.
14/ Sharps RePe, Ope Clte, 1955,

15/
Jalms, The tight foldlng and the fuulting of beds of widely

W o D A W it A s B B -

15/ Jalms, ReHe, ops cits, 1840
ranging eompetency present a structural pleture whese deteils
are intricate mnd comulex in meny ploces, even though the gen-

‘:1'\5; e b L‘

H:

ersl @lements of deformetion aro rother straighti

The Vagouez beds in the map oros form o Loege

folded gyneline thot plunges gontly to the southwesit. 4 spell

anticline in the trough of the synclipe 18 parellel in trend
and plungo. The axcs of the folds appcar Lo be norrly verticad.

&

The btrough of the syneline iz nesrly »o trond of

IR o Y
heds north

Davenyort RHowd, and in gomercl tho steo
of the rosd lie on the north limb of the symeline {ses pl. £)s
Tne bedsz south of the rosd are on the svuth limd of the gsyncline
in the eastern vt of the zros, and on ine north flank of the
mall anticiinsl fold (noted zbove) in the westorn purt of the
arcus ‘The smell antielinal fold, which lies in the trough of

the synecline, is well outlined by low, sinuous ricges near the



Y
eastern edge of the mapied crea {sec pl. £}. The small s5yn-
clines that flonk this anticiine are resoonsible for the
scoop=-like shape of the basalt layer (member 352) that forms
Jesp Flut, ag well asz the V-sheped ridge formed by tho sope

1

«cened snticlinal por-

penber south of Davenrort Roodl. Thoe br
ticn of uhe minor fold is well exiesed in the vulicy ilmued-

ntely north uf Daveniort Hood,

Three well defined sets of foulits cro present in the crio.

¢ theo Venburs Dasi

Cne set is poraliel to

the aras, iorms the contoct bwetween the Vasoues

i o E L . T T D e Loy STV - ey o 3 P
and bhe erystailine rocks to the poviie. The contoet can be

. e u o ¥ g A .
&4 NarTOy 20ne 0L ZCLTy DO

troced dn many sloces by

gt 5 4 ¥ - L. I DO . po N N
ous, caidecne-rich golls The sediments noor tha contochd

gven bedded, poorly soriod,

ments of crystuliine rod

Y - el
B DO QL

+

\ o e e @ e s 1 T o
sortel of o ftumiel thot

L e R . ~
&0 feat no

Sl b By T
siee of Tick Conyon.

o e g R B e o
enterg tne Vascuez sedino

TEE sy o o e $ ., CATRD; S AP . SN ny ]
Einor sul ig evident in seve L in
[T

5Q% LA

2 JNotNer.

the no

plocks on ths so
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grexter displocenent than the other set. This general patiern
of disvlacenent toward the northesst is continucus clong other
foults in an croa taat extends to the cast for seversl miles
beyond the nap arca. The Sterling foulil, the Woter itch foult,
and the lorze fould at the southenst edge of the moy wvoo ore

part of this general rctoern (sec ple 2). The horizontel dise

o ~

L woly B000

slacement along the oot moeniticped foult 1s Cppr

feot.
Trne other of the twe »ol.ted sebs of fovlts striics nosin-

N J— n b PN TR . ety L N 3 ot
i@f.}ti:.z).&. o F Lwﬂ g“;}l(.j.:'ﬂw. 7«y’ (J..a. i «--C‘» S DLGLEE O W DoTHAcLnY frue

o

to the southeast. The faulbts of both sebp oliour te ¢l stecim

v»h

- o T e | P R 54 . . P P I . e N ey - -
l‘)r’ g‘;fﬁ‘.&}."m@.»‘w:‘f LOWADN TRC e vy o SAL BOOW J{ WO oY D i Q"‘.,llf

P et

comonent of movement, Huperous sgocsures of gollicn structure

1

3 kv s b e %y - 1 P A IR P VN N T DU e
show & gentvle scuthorly plungo.  doth tets of foalss

-

the contoct boevween the Vesguez serics cne toe cryotailine com-

plex. Foults of one set ot loces offset feults of tae other

Ay . Ny Y Gy oy e Lyl WO oo e S g > e n, ety o e e oy -y 5 con e
set. The combination of the ftwe sels meles ¢ puttern thoet o=
bably would be formed by compressionel forces Iroc the north

snd south. The folding wuy vell hove been in part older

i e

than the foulting, and hence mey heve been the result of the

S T N ST S
LG Daill ’.43..13&; *

initicl onset of the smue fuvrces

Huch of the folding end fuuliting pro-dated the deocsiition of

the Tick Conyon snd ¥int Ceanyon formetions, as sugsosted by the
gistinet angulsr uncunformity botwesn the Vasguez and the 1little
foloed Tick Conyom bedso. Sope faults thet cut bothh formetions

3 r T ) g gy ¢ . x 1o d Pt d o
how coneidorible differences of diz lacement within ecchi of

4]
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the two formations.

The Sterling fault, cast of the Sterling mine, is dis
1

%

1
about 500 feet zlong o fiult of northiest trend (see (1. 2).

1 m -:é- i wl/vniu ‘EJ

The offset

northwest trend, and

sre pich in borato minorcls

tinuahion of tho zone of

sy enpyel wh 3 4 r es e TR pale Y e oy .
trend where it crosses Tick Cinyon. 1o

tongue

o s
Tim QX
e R
DOeOOIS W

fn unoors

Sy o e o
SRl

anglea
FCLLLY

fare indic.tes povopent noennl o the sitrike. However, the

vorticonl bode

~ 5
e TeRs
S lege

actual

»

wlong the

feuld
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be sigiley to the other northeustestr

-
25 4

in 21l rescects sove thit of di..

)

iking foulits in the

e ey
AL DI

Lo ate L0

Ihe sndesite breccia (ma » L1) that forms the scuth rioge
of Saddleback Hill porticijctes in o very [uzzliling structurcl
featuro, Ibs abrupt, rether arcus ending at the cust ond of

¢ ridge (sec zl, 2) has beon ascribed o such cou &

trend, and at oy
of eru fticn., This roih oda featurs con be
vimytained in terme of the competency of the thick flove rolo=
tive to thet of the scfter sediments, epcc by comnlox

citheor hond,

close {fclding.
iz

£

(aFote »
P RN

LTOp thet during the

of

pRets

e e d o
TROCLCY

syncline,

the shoertening of the beds thot ovaerliec the noesite brecceia
ceused develormeny of the minor anticliine in the trough of the

syncline., The

o
20

k]

§}

[

t eebtlon, m

[

» l: 3
Uy largely of thick voleanice flicows, woo offset olong norihe-
eash-trending fuuliis, coly in rvosig o sheyp folaing,

ond ortly to inerecse the voelume of

syncline.

in borate miner

The pediing- lene foult thot

o

rocy in the center of the

beds rich

pony

Dovenoort Booo
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(seec pl, 2), is part of this supe rclease, and is closely

rolated to the foult thel extonds northeastward from the east

end of Saduleback Hill.

Zhe Vasouez-Tick

A1) enposures of the Vasguez-~Tick Canyoen contuct in the
wap arece show the geometric rolations of @ noncewnfoerwity. In
places, such as the wert rim of Tck Conyon nesr the Storling
mine, the angle between the dips of the twe formaticns oie
proaches 90 degrees. At othor ploces, =such zs along mewboy
32 on the north gide of Davenport Qoud, the rnguloeity is gone
tle« The tongue of the Tick Cumyon formotions eltends cast—
ward from the west end of the mup area (seo pl. 2)s It foims

a shollow gyneline that is o roflecition of the

eline on the north 1limb of the an“iczinv in tho uwncerlying

Vasguez seriess. The poreliel attibtude of the sl
ciine formod by the Tick Canyon bods indicabtes foet thoe e

formetional forces in Jre- and post-Tick Canyon time

were sinilire The Hint Canyon formution disconforzably ovor-

fa'q*‘*_‘udf nag hesn sube

lies the Tick Cenyon formotion, and
Ject to the same deformotion. It would then zipecr thet these
sinilar foreces weroe active in Loot-iint Conyon time.

Beds of the Tick Copyon form.tion of o widely diflerving

;M

choreeter arce in contect with the Vasjuez sevlios at vorious

places dn the may

formaticon was deposited on & highly irregular ¢
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sedimentary breceia, comsisting simost entirely of ﬁngal,r

0

fraguwente of basalt, unconformably overlies the Vasguez seriss

in some (laces adjacent to thick baselt members. It ags

to we conformable with the Tick Cemyon formations AL several
localities north and south of Dovenvort Hood, it io asscciazted
with-varicus basall mewboers. This brecein pruwauly represonts
slope wash from high basclt ridges, and doubledly Lg o Lassl
part of the Tick Canyon formation,

A brown, pebuly to cobbly, course~griined sancstone of the

Tiek Convon formaticon overlies much of the bas:it pidgo soulh

e £ - . e m = o 23 sy, e - TN B L e
of Devenport doad znd oRylince Siugo.
T e . L TV O N Lt K S S "t G %9 - 2 . T ST X F 2 i
5}12&2}:';{4’ gap tnat lendgs 40 bthe o SOTLANE HAY (‘3, BIca oL wnag T«GK

-

oy e g Sy a0 L s e
the bacelt (mexboer 0) comsicts

Canyon fermoition thotl
of fine-groined, rod to brown slltstines ono ssnostones.  The

s bo v beon dge

o
%]
£
s
e
tu-..-f
O
]
im
4
&
foot
jo
£
r
o

zinst bacalt ridges quibs similor dn o) courance fo

ECUNCHIC GECLOGY

Of cutstanding economic interest in the srea arc the o=

posits of borote mincrals. The higtory of borsx pining hees

deponit economically displac-

&

been a succegsion of one type of
ing ancther. The derosits in Tick Coenyon wero discovered by
a prosyector in Hovomber 1807, and werc purchased snortly

16/
thereafter by the Sterling Borax Compony of Log jfngeles, 1
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L@/ Yale, GeCoy Hin. tHes. of Uq:», “:Stﬁ@ﬁlo }Su}f’v'; Favt II,
pe 635, 1807,

that time virtualiy all borate productlion in the United Ctutes

had been obtoined from dry-loke degposits. By 1811, however,
the entire production wan tulien from two bedded dejornits of
colemenite, the Sterling mine in Tick Conyon wnc Lila C. mine

17/

crnia. The United Stoitoes and Chile were at thot

at Byan, Call

17/ Yale, G.Cu, und Geley, HeDsy Eine Hes. of Uul., U.S. Gedls
EXAZ’?., Yart I}:‘ P 857’ 1911,

time rivals for the pooition of the
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thout borate minercls, oxeept in the case
of meobey 18 in which the Steriing mine was develor . It is

probable that In ploces sevelrol
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Colemanite, nowlibte, onu ulexi:

8 19/
winerals in momber 18. Most wiitcrs believe thact the colomen-—

18/ Tekle, AL.5e, Univ. Co_if. Publ., Dulls Dept. Geol. Ccl.,

Foshag, .F., Dcon. Gool., Vol. 16, po. 199-214, 1921.
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19/ Storms, WeH., Calif. State Min. Bur., 11th Ann. Rept.,
pe 346, 1893,

Campbell, MsRe, UsS.CGeol, Surv, Bull., 200, pv. B, 12, 1902,
Spurry J.8., UsSs Geol, Burve Prof. Paper B8, p. 21, 19806,
B&ll: gyﬁn, UeBe Goole Surve Bull. 308, D 198; 1307.

Strong, S.Me., Ams Inst. Hin. Mct. Dng. Trans., Vol. 40,
IJ « 912’ 19},0 '3

ite tyue of borate derosgit ie tho result of evoperntion in al-
20}
koline lokes, Gole postulates the formution of colemonite dew-

20/ Gml@, Eiu" UsbBe GQUlp Surve Prof. Paper 85, E*Q 5*9, 1910;
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posits by hydrothermel yro lacement of limzstone bedsg. Hore ro-

cently, Poshag hos advanced the hypothosls of deposition of

21/ Foshag, WeFe, Ops cit., 1921,

ulexdite in o playa basin. ULlift of the beds permitied frec
drainage, ond sodium chloride solutions leached the ulexite,
removing borar ond lesving colomenite and othor members ol the

borate series.

The Steriing mine consicsts prineirslly of undsr
workings that ware sntered through shafts end tunnels In Tick
Conyon.  Host of these workinss arve inoccessible. 2 slumped
porticn of member 18 east of Tick Conyon and rnorth of the mine
dump indicetes thot many of the large stores have caved. Dumrs
of mine waste and mill tailings atbest @ consgiderable cmount o
underground work, Two copen cuts in member 18 are on tho west

side of Tick Canyone.
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Short tumnels and small cpen cuts In other parts of the map

ea have been excavatoed in beds that aprear to contain borate
minerals, and prineipslliy in beds of member 18. The longest of
the btumnels 1s low on the south sleope of Skyline Ridge, and
presumably wos driven o crosse~cut meombor 18. Mony smell cpen
cuts hove Bbern mede in the demse tuff bads.
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