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Relief model of the Fumphreys Cuadrengle, view looking northeast (model and photograph
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Introduction

The area discussed in this report occupies the
weaternmost two thirds of the Humphreys.ﬁﬁadrangle, &
gix and one-healf minute guadrangle of the lLos Angeles
County series lying just north of tThe 54°241 ﬁérallel 7
and eagt of the 1189301 ﬁé?idian. It covers 25 sqguare
miles and 1is readily accessible by two highways from Los
Angeles, one in Boucguet Canyon, and the other in hint
Canyon. Since the topographic surveying was done with
considerable accuracy, and in fine detall, it proved
practical to do the field mapping on an ozalid copy of
the published tonogranhic map enlarged from the scale of

1/2400 to the scale of 1/1200.

Topography

Although the maximum relief of the area is only 1100

especially in the well developed badlands portions. The
E B i I

¥a)
£

clevation, in eeneral decresses Trom north to south, the
highegt hills, underlalin by shists, being[iocate&?on the

extreme northern edge oi the guadrangle, The region

|..l-

s &
portion of the easternmost Ventura basin and is drained
by the westward flowing Santa Clara River and its tribu-
taries, the southwestward flowing streams in Haskell,

Bouguet, and ¥int Canyons. Three minor canyons branch off
A b
VA Mw&' B

to the east from Bouguet Canyon, which are, from north to



gsouth, Texas, Vasguez, and rlum,ﬁanyons.

An amazing thickness of dominently nommarine Tertiary

sediments underlies the entire guadrangle with the exception /°

%

of the extreme northern edge. The formations decrease in

I}

=

qga}Erom nortﬁ%téaéouth, the general direction of dip,
and are usuélly separated bv;an&anrular unconit ormié?f

Overlying the pre-Cretaceous Felonsa schists are the moder- X
ately indurated, course, angular beds of the Vasquez series

of Oligocene(?)wggé. Above this are the poorly consclidated /3

silts, sands, and gravels of the Tick Canyon and kint Can-

von formations, of Lower and Upper liocene age, respectively,

o

- . Ys )
eing lacustrine /fin ¥

§ o o n :
a portion of the Mint Canyon formation /

origing) A thin wedge of the marine Upper EKiocene "iodelo"

,_Jn
o

formation protrudes from the west into the center of the

»r

area, HNext above 1s the Pliocene-Pleistocene Saugus form-
- ”

ation, composed mainly of ! vefv .poorly consolidated nonmarine

sands and gravels, and extending to the southern boundary

of the quadrengle., It is underlain in the southeastern

corner of the area by the Lower Pliocene, marine T

e

co
Tformation, which has a similar lithology to the Saugus

&Y
but is slightl; more. consol ted. l

—(otfablgfehhlc correlation taken from R. H, Jahns,
Carneglie Inst. Vash. Pub. No. 514 paper IX, pp. 145-194,

1940 and H. S. new, O S Geol., Surv. Bull ”'5 1“?4 )

Locally the structuro is GOW)l‘CdLOd by small folds
in the less congolidated beds, and by minor faults with

displacements in the order of tens or a few hundrsds of
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5 ; . i e
feet, Larger faults occur in the Vasquez peries” and
l-(R. H, Jahns, op. cit., pp. 168)
faults also separate the basement complex from the sedi-
nentary formations in many places.

The Humphreys fﬁaaranﬁie is surrounded on three sides
by'ihe»various components of the pre-Cretaceous basement
complex., Immediately to the north is exposed the southern
extension of the Felona schists., These are dominantly
micaceous quartz schists with associated minor amounts of
hornblende-rich schists, phyllite, quartzite, and gold—
bearing vein quartz. To the east may be found "spotted
diorites", porphyroblastic gneisses, syenite, and greno-
diorite. In addition, severa 5 eht usions and concordant

«{Re He Jug 0D, e1t,, PD. 155

“intrusions of andesite and amygdaloidal, porphyritic

Vs

e

bagalt occur in the Vasquez‘éeries east of the area,® and
YolR,. H, Jahns, unpublished map, and VW. S. Lew, op. clt.,

pP. 02)
r r[h u‘J-’

gqu~31zoo cobbles and boulders of these volcanic rocks
: e . : e
are foundf}n marked quantltlgﬂ in the later terrestrial

Tormations and the terraces., Southh of the quadrangle the

B e —— !

vaLCdl co| \1 neous—metamorphlc.é ore of the San Gabriel

; is evOOSbQ, whigh includes, in addition to the "spotted
. ' S
diorites", gneisses, (etcz, large amounts of anorthosite,

and ilmenite~bearing gabbros composed chiefly of hornblende

Influence of the Present Climate on the Erosional Processes

Ly i

S@
b
/&

The climate is subtropical, hot-dry, according to




Eutnan.l In Hewhall, & town about ten miles from the

1--(.'.5. ¢, rutnam, Bull, Geol. Soc. Amer., vol,. 53, May,

hreys ¢uadrangle, the mean annual rainfall is about
2

Hump

P . . : - . O o
1% inches, and the mean snnual temperature is 61.5 F.

zm(ﬁ. 8. Kew, op. cit., pp. B) 20
Hoﬁéver, the erodon is of a typeréiﬁiiér to that in a more
humid region because, ag has been pointed out by Brysn and
others, much of the rainfall occurs in the winter when its
effectiveness in the erosional processes 1s considerably
checked by the grasses which spring up in the fall and last
throughrtLe sp?ingté“ﬁ_

S_(i. C. P. op. cit., pp. 695) 5/

Thé fjpe éf”vegéﬁation is closely controlled by the
underlying rocks, and the kind of soil to which they give
i == 2 Thus)some areas of conglomerates are covered pre-
dominantly by grcasewood and manzanita, other areas, chiefly
of sandstone, by yucca and "buckweed', and areas of shale
by grass. In any case the vegetation is often scant, the 2T ¥
thickest growths occurring on the north slopes. Since each
of these types of cover has o different effect on the rate
and processes of erosin, a considerable variety oi topo-
grspvhic form could result from this factor alone.

However, as the declivity of the slopes decreases,
the thickness of the soil mantle increases, the vegetative
cover tends toward the more grassy type, which in turn

directs the erosive processes to form gentler slopes. P




smooth and rounded,

el

Therefore, in the late mature stage, all the hills are

and grass covered in spite of the

1ifferences of bedrock, just as they would be in a more




Geomorphic Frocesses
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with rotten and docaved fragments of the coarse, intrusive

Lo

rocks, basalt, and the highly unstable Felona schist. The
0ld msture surfaces even have a Tairly well-developed soll

poveélin places,

The Helative Hase of Hrosion in the Tertiary Formations

It isg}efx;difficult to estimate rates of erosion in
terms of years without indulging in prolonged, careful
checking and investigation. Comparison of rates, howevef,
can be readily made in the Eumphreys;éuadrangle. ALY of
the evidence indicates that a mature tovogravphy was develope
over the entire area and the surrounding reglon sometime in

the late Flelstocene., Since then there has

-

been rejuvens-
tion producing aZ}ePi]divefse topography on the sedimentary

formations, the major streams having cut down spproximately

Yy

819]

93]

ect relative to that mature Fleistocene surface. NWow,
over large areas to the north, underlain by the Fclona

schist, this old surface has been preserved with only slight

modification, But in the Humphreys ﬁuadramgle, underlagin

-
P

. ' . .
by sediments, all but a very swmall portion of thisg surface

c'
®

has en completely destroyed. In fact, in parts of the

L=

southern portion of the guadrangle, low, rounded, gently
rolling surfaces have subseguently been produced while the
harder, crvstalline rocks have still maintained the old
erosion surfaces,

These recent, mature surfaces are associated with
landslides which have greatly accelerated the reduction of

the land forms. A low surface of this type, of an age




intermediate betwesen the previously mentioned late FPleisto-
cene surface, and the present, has been preserved in the
landslide region, he time required for its formation
could not be greater than the time necessary to cut the
broad terrasce on the north side of the Santa Clara River,
with which it is approximately correlative, and to whose
asgsociated stream it must have been graded. Judging irom
this datum and from the Tact that very few fresh "marks"
cen be observed on the many lendslides in the area (indi-
cating that the landslide debris is immediately attacked
and guickly reduced by slopewash and other erosive agents)

the time required to produce mature surfacesron the areas 3
subject to landsliding is vrobably of the order of several
hundreds of wvears and certainly not greater than several
thousand,

Degradational I'rocesses

The Action of Running Water

Running water has been prolific in 1ts mode of expression
in the Humphreys’%ﬁadrfngle. In many sections around Puckett J:
lMesa and northeast of Bouquet Canyon a typical badlands
tovography with its delicate and intricate network of rills
and pgullies has been developed., In contrast to this, whers

/

portions of the old mature surfasce are left, the smooth,
rounded hills typical of a temperate climate are developed.
The Bouguet Canyon stream and the Santa. Clara River have

been able to develope falrly broad valley floors on the

soft sedimentary rocks, but these are sometimes steep sided




where the meandering river has cut rapldly laterally Tirst
on one side end then the other. BSegments of azbandoned
valley floors remain as straths snd terraces on the sides
of the major streams, Driefly, the forms developed by

surface runoff, the chief agent of erosion, are of great

=

The effects of raindrop impact, a phenomenon =kin to

Q)

the processes of running water, have salso been observed
in this asrea., On the ridges underlaln by gravely sands
perched pebbles sbandLnﬁ on llbtlb DillQPQ of sanda an inch

i ea o
or so high buax @@J ovwmﬁnce L@p ﬁhe Opﬂratlon}ew ERT g

|
Process

Mass liovement

In addition, the surface runoff is greatly aided in

its attack of the land, in the Eumphreysyﬁﬁadrangle, by

K

rass movement. Although downhill creen of the

ﬂ

surficial

. s - a Fi 3 /4
materials must be an important degradational process as Aendmalosls d
if—d3 else WnOPE no striking evidence of its sction was
observed except in those areas with a soil cover. The
mature, soil—covered slopes of Fuclkett Iesga exhibit an
unusual result of the }Lwcosu of so0il creep. This mesa
- - V’ . E
1s tihe central portion of what was the open canyonhlead or
headwater basin of Flum Canyon in late f1plstocene(9} or,
what will be referred to in this report, as Fuclkett mesa
time. Since that time rejuvenation has occurred, the

]

surroundi of this basin hgve been dissected and
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removed, and conseguently its dralnage area has been reduced

to a small fraction of the previous total. Soill asccumulated

I__l

rimari

|...4

¥y by creep (since a grass cover protects the surface
from excessive slope wash) at the narrows through which

the besin drained, faster than it could be removed by the

recuced amount of runoff water, This has dammed the open
canyonhead, Por s while the mesa surface formed a closed

basin accumvulating a thick soil deposit by creep and slope
wash at its center, but now it is drained by a gully which
has recently broken through from the west side by headward
Y
liore rapid flowage types of mass movement are rare in
the Humphreys /uaoranﬁle, but an example of a mudflow was

pointed out to the author by lir. Wakelfield Dort in the

v
extreme southwest corner of the area. Here the end portion
of sn inter-rsvine spur became dislodged, in a saturated

condlition, and flowed a few hundred feet down the main
ravine,

In contrast, various form of discrete mass movement
or ndslides are very common, Textbook erxamples of slumps

were observed in the reglon between Bouguet Canyon and Haskell

4

Canyon, on the cuesta-like scarp south of Bouquet Canvon,

|=e
=

the region around Corner Csnyon, and in the southwest

corner of the quadrangle. ihere these are fresh the typical

cerracettes of the backward—rotated blocks can be seen. In
1
many cases, closed, or nearly closed depressions are left
LN
when many other features of the slumps have been obliterated.

J

oo,
)




11ide north of

Corner Canyon (looking west).

cettes are well developed here.

landslide

Migure 3. Concomitant slide

tant
on opposite side of ravine
from slide in figs. 1 ar



A1) gradational types between the slump and the debris
slide are present. The large slide in the qggp@§§st porner
ares is a2 series of well=definec slump blocks at its head
bu% at its foot it consists merely of a loose pile of
debris. Other smaller slides in the same region, and to

the north, are definitely more of the earth—flow type. One

siide in the Corner Canyon region, just south of the slump
7 h i3
B 2% {*.’:‘.‘v",si"—?.“ )

12

W)

shown in the figure, resembles a flow, without much evidence

L)

of discrete slumping at 1ts head. In the region between

Bouguet and Hasksll ﬁaLjons many of the landslides appear 3¢

/
to be szlmost entirely debris slides. The best developed

o

of these have a bowl- or circue-shaped scarp at their head,

; ila s Doeiiy. . R
and the debris has sl&8 down a relatively long narrow U-shaped

trough.

M ey 3 & 5 PR .
The precise causes of /the landsliding differ in each
sy 2
- ] 3 e ’ / o .-
general region of sliding, but most cases, either directly

or indirectly, are related to over-steepening of the slopes
[iyonﬂrejuvenation. In the Bouquet-Haskell_danyon region,
underlain byzyerjﬂpoorly consolidated lint Canyon beds,
recent rejuvenation has removed the support of unstable
ground at the stream bottom)and the material has slid down,
in many ca§gé as a heap of rubble. There the steep slopes
are maintained, for the most part, by the well cemented
gravel terrace caps. The very steep cuesta scarp south of
iint Canyon is maintained by the more competent beds of

" o o s woe t ] *
Saugus, "Modelo", and upver lkint Canvon TFormations at the

37

2

T



top of the sc

ection of

(8]
e
-

15

arp., In that region erosion proceeds, in the

dip, in a large part by slumping and the

subseguent removal of the landslide material by heacward

working streams.

Bvidence
slides is pre
regions. In

of the rocks

tions iIn these

to yield by
steepened by

5

gslides in the

th

®

U

i

- ‘;ﬁkh . 5 @ 7 47
formltlesyﬁ@g& the material has moved in the direction of 7

Tor enother major factor or cause of land-
v
sent in the Corner Canyon and southwest corner 4

the first »nlace, whatever¢$he physical properties

requisgite for la ﬂcslwd1n0saey b“' the Torma-

s

areas possess them and are especially liable

sliding wherever the slopes have been over —

rejuvenation., But, in addition, the largest

3 h\\g (] -
h.zlk?evs /u adrang V,}Whlch)are located in
/ - .

: Gred i " ; : .
€& regions,, occur in beds lying just above major uncon-

e

dip. Of course, this may be entirely coincidental, but

j=to

+

™

the implic

on these reads

lubricated by

The modi

-

on is strong that the slides have occurred

y—made slip planes, and have been, perhaps,

groundwater con%ﬂntyated at the unconformities

e
rn{

fying effectj:nlcgﬁ ahﬂslldlnﬁjhds ofeﬂie:&on

the normal processes and results of stream sculpture is

congiderable,

greatly accel

As has bcen vointed out, landsliding has

erated the reduction of the land forms 1

those areas most subject to this phenomenon, Nearly all of

the southwest

L ey
cormer area, wnich in ruckett llesa time must

have stood above the level of the nighest terraces on the

of

[_J'
o
o)

north s

lower than th

the Santa Clara River, now lies topographically

ege terraces. The Corner Canyon region is
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angle. It does not appecar to

agssuming

it has been described in the

mass movement 1s probably a

may be found on the ridges
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hich m

Ficure 4, £ siltflow crossing ¢ ridge (middle foresround) W zv bhe discerned

in this view by the characteristic dessication cracks.

9T



veryvy nermeable However, the silt beds are considerably
ery permeable. Hov
less permeable than the others, and in periods of heavy

rains, wiich occur spesmodica ally and infrequently in this

r becomes concentrated in the

[0}

part of the country, wat
-wo or three feet of these beds on bthe rounded ridge tops
where the runoff is the slowest. The loose silt, upon belng
saturated, becomes a semi-plastic mass which sags at the

-

ridee divide and bulges out on both sides, thus flattening

e

]
the ridge at that olace. The flatter and broader the Faﬁ'iu»
feature becomes, the more readily it is saturated by subse-
gquent rains, so that the process becomes sell-augmenting.
It works on the ssame principle as solifluction, without
the intervenbion of freszing, and has somewhalt the same

result. In terms of type of flow and amount of water the

Phenomenon 1s intermediate between an earthilow and a 45
mudflow, OCn this basis, and considering the type of ma-
p— / YL ;_,_; A,/.,JL.;
terial involved, the /author proposeé} the name sil'flov o’
== : A
this phenomenon and its product.
The Toregoing mode of formation has been inferred
from the shape, location, composition, and character of

ct

he sgiltflow, and not Irom actual observation of its forma-
tion., B8iltflows occur wmost often on ridges but one was

obseryed. l”Ln” dlagonally on a gentle slope. They are
Ay \.lw‘ E

issected by desiccation cracks and devoid of vegetation.

Lypically they are nearly flat and level on top and form a

JI 3 =
ot
shallow notch in the ridge line.



Aggradation - The Factors Controlling Aggradation by

L atin )

Running iater

Climatiec Fluctuation

over mass movenent, which is an agent of

aggradation in a sconse, the only agents of aggradation of
any significance in the Humphreys /Uadianqle are the runoffl
waters. Four causes of aggradation by these waters are

evident in the area. First, and mest important, is the
factor of climatic fluctuation, a factor which can only

!

from the field date. The evidence for climatic
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change 1s threefold,
i

In the northern portion of the ouqdfanglc(bbergéafe

three scbs of £i11l terraces, two of which may be correla

I_l-
<
®

T A s "

One set ol three terrsces, in and around Texas Canyon has

a contact with the bedrock in the range of 1980 feet to 47
2020 feet elevation (taken from a topographic map with a
25—{oot contour interval). Another fill terrace sst is

1

located on the east side of Ilaskell Canvon, with the bedrock

surface at approximately 2070 to 2080 feet elevablon, and
e

a third terrace group, in the same area has 1¥s base of
fill at about 2000 to 2025 feet elevation. Thus it may be

oy
seen thatﬁtheréﬂérélat least two, and posgsible three,

[79,00 Wet
periods of alternate cutting and filling represented, The

a o 3 o . . - ° i 3 5 )
maximum depth of fill on these terraces 1sYgetwecn{RO feet

anéa 60 Teet. This 1s far 1n excess oI the normal depth of

cut and ©ill of the streams in the Humolhireys ﬂuadramgle
!

3
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indicated by the many other terraces in the area. It

}te
n

imorobable that this alternate cutting and £illing is due

gither to absolute up and down warpling to
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alternate eustatic changes in sea level, sgince the ocean

l1s 50 miles away, and the time necessary for thesc changes

to react 50 miles inlsend is far in excess of the time

redquired to produce the filled terraces., <Therefore, as

s

the character of the terrace gravels is approximately the

same in all three sets, climatic fluctuation seems to be

the probable cause for the alternation of the fluvial

processas,

Similarly, the fill in the canyon bottom of Mint Canyon

pe ascribed to climatic fluctuation, A

off 70 feet is known from the well records, and the evidenc

of the well logs is substatiated by the fact that, although

water scarcely ever runs on the surface in the moin stream

beds in this reglon, several hundred gallons of water per

o the water table., A great deal of
water 1s pumped for irrigation purposes from the stream

beds of the Santa Clara River and Bouguet Canvon also

o

the Tact that the only surface runoif in these

streams occurs in flood time. A greater than normal aeptl
£111, which accomodates this underground drainsge, is

probably present in these streambeds too., FEustatic change
et b Collarpll R o
of sea level), to account

’ SC

aggradation, is

improbeble for the same egpecially

from the wells in lint Canvon with-
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when a'mick point is known to be working headward up tThe
N Y

Sants Clars River just west of the Humphreys wuadrangle.
Recent downwarping of the area is improbable when, all

around, there is conclusive evidence of continual rejuvena-

Lo}

tlon at least up bto the very recent. Climatic change toward

sy

creater aridity seems to be the most probable cause of the

filling of the major stgeam beds. This would tend to
: 1 >

] e

WS N T W . . .

inerease the grain size of the detritus, which, in turn
- N

necessitates steeper stream gradients developed by aggrada-
tion.
The third line of evidence for eclimatic fluctuation

il
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es in the actual differences observed in the gradients

of different terrace levels, including the present stream

" e

beds. The hnighest Santa Clara River terraces have

[h]

. longi-
tudinal gradient of about 55 Teet ver mile; The intermediate
terraces heve a gradient of &1 feet per mile, and the piesent
stream bottom has a gradient of 55 feet per mile. Bilnce

the catechment basgsin of the Santae Clara Hiver hsas remain

)
|
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Lep
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about the same since the cutting of the highest terrace, ‘

as is indicated by the composition of the terrace gravels,
the only feasible explanation for this gradient alternation
is climatic fluctuation.

licandering and Shifting of Major Streams

A secondary Torm of aggradation resulting in alluvial
cones iz also pregent in the Humphreys luadrangle. Filling
of the main streams would, of course, require the filling,

to some extent, of their tributaries and minor side gullies.




v to this ef

fect.

al cones on the west side of Mint Canyon may be

But the minor streams have

adjusted themselves very rapldly to the recent rise of their

local bassl

previously oversteeped from continual rejuvenation, and

evels, in wart because their gradients were

4

£11ling sseribable to that rise isl&ery difficult to detect.

Another factor which is

Tormation of these Lint

taken into account.

nrobab

Canyon

1y more importeant in the

21lluvial cones must be

iinor streams are constantly attempting

to grade themselves to their major stream which is meander-

ing back and forth acros

the major stream crosscs

other, the minor streams

8 its

from

and 8

valley floor, Thus, when
one side of the wvalley to the

ide gullies on the far side

must agprade in order to reach it. EHxcellent examples of
4 7 i

. %Q Bk Grug AR o
this fC”CthﬂZ:CCL“ two and & half miles up Plum Canyon

vhere therec

by the Flum

#

is evidence only of downward and lateral cutting

Canyon stream.

Several slluvial cones that

have been built out from gullies on the north side of the

Canyon are now partially

cut away at the base as the stream

has begun to shift northward again.

Simple unilateral shifting of a major stream without

appreciable
onn the side
Clare River
they have al

guestionable

canyons to that cause.

downcutting
sEHfted away
have shifted

so cut down

to assign any

would also produce alluvial cones
} A L-m qa|,&$‘fhf
Lfom. Iouquet Canvon and the Santa
A

rred

o

in

ominantly in one d1rectlon, but
doing so. Therefore it would be
cones on the far sides of these

§

(N

i
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o
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#isure 5, Small alluvial cone on the north side of Flum Canyon.
The cone has been cut away at the base by the stream meemdering to
'/ilr o 37

the north. @&wihqéLﬂwﬂmy

Fipure 6, Plum Canyon (look-
ing west). 'he anomalous

small hills at the baszse of

the stream cut dip slope may
be seen in the lelft background.
(photograph by vakefield Dort)
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Wass ovement

5 g

A third controlling factor of aggradation operating

in the Humphreys Quadrangle is mess movement. Many of the

Q

anyon cuesta

o

pullies draining the area north of the RBouguet
scarp are filled, as can readily be seen by the broadly
convex transverse profile of their floors. The principal

i -

source of the detritus transported down these ghllied is

the landslide material slumping off of the scarp just to

the south. In as much ag the slu p ng occurs gpasmooaically,
in discrete intervals, the supply of debrie isZég&té“variable,

and the streams transporting the debris tend Ttoward alternate

the supply is low and

hagter Stream Drainapge by

LR
n

Canture ol the Catchment Bssi

: o o g . e e e ; ; =
4 case of aggredation resulting from a special set of

circumstances foccur ] in th@'monéfheadWérd Yeaches lof Plum

2

Canyon. Fere a number of alluvial cones, forming on the

south side of the canyon have coalesced and have forced

the present smutj{streaﬁ against the north wall of the
B |

canyon. These cones have developed as a result of the %pseéxm
off the equilibrium incurred by the blocking of the drainage
from Tuckett kesa, Since Puckett liesa previously formed

a considerable portion of the drainage area of the upper
part of the canyon, the blocking of this drainage caused a
large reduction of the surface drainage which performed the

5

iebris shed from the canyon sides
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and tributary gullies. After the sudden decrease of the
transporting power of the main stream small alluvial cones
developed in the side gulliecs simply because of the inablity
of the main streanm to C&TTYﬁﬁhe normel amount of material
(away, "

Stream (Capture

Cavture Caused by Difference in Stream Load

Two types of stream-load difference controlling capture
may be cited in the Humphreys Wuadrangle. Both reésult in

gteepening the gradient of a stream so that its canyon

“ £

bottom is hicher than the levels of the adjacent, and incl-
dentally shorter, streams. This enables the adjacent streams

to capture the stream in gquestion Dy side gullies, or merely

by lateral cutting. In the southwest corner region certain
)
1 n gradients are steeper than others near by because

5 ;
Roe”

coarser detritus is transvorted down them. but north of

the Bouguet Canyon cuesta scarp some ol the longer streams

i

have steeper gradientbs because they must carry away a much

(=,

03]

greater cquantity of detritus, in large part landslide debris.

Here, in fact, one incident of capture may be due more to
aggradation than to simple steepening of the gradient.

Capture rfrom Difference in Base Level

. Strangely enough, capture simply from difference in
local base level of adjacent stresms is relatively uncommon
in the quadrangle, pnossibly because of the unusual predomi-

nsnce of other Tactors governing the elevation of the stream



bottoms. The beslt example of this type of capbture occurs 55/
where two of the main streams draining the Haskell-Douguet
Uanyon area approach each other very closely and then

diversgse, one emptying into Bouguet Canyon about three Iourtlis
of 2 mile upstream from the other., The lower stream will

nrobably capture the other in the near fubture., A curious L
instance of a minor type of capture also occurs in the same‘
immediate viecinity. The main branch of the northeasterly

gstream has cavbtured the smaller branch about 100 feet farther
upstream from thelr original point of juncture by lateral 57
planation, leaving an "islend'" consisting chiefly of a very
resistant tuff bed which had prevented the upstream migcration

of the Juncture.

£l
\

Capture rrom Difference in Stream Length

Two excellent examples of capture dué/to difference in 37Y
stream lengti oocuf/;n the Corner Cinyon area, In this
case thie longer streams are able to capture thelr tributaries
by side gullies because at equal distances Ifrom their juncture
the longer branch will have a gentler gradient than the
shorter branch has, and, consequently will be lower. Corner
Canyon was able To capbture successively one of its northern
tributaries in this way where the tributary lay parallel to

the main stream.

Canture by Landsliding

Another type of capture is found in the southwest

corner area of prominent landsliding Here one stream is

= e




sbout to capture the headwaters of another stream of ap-

the same length but graded to slightly higher

level. The headward erosion of this stream has been con-
giderably accelerated by landsliding.

Capture by Monoclinal Shifting

An illustration of stream capture controlled by two

P e
msin factorg-~difference in base level, =2nd monccliinal 3

shifting, is afforded by Plum Canyon, Flum Canyon is an

o Ty R
7fmetrlc canyon whose stream has been snifting continu-

ously southward, down dip, ever since regional rejuvenation

set in, At an earlier stage Flum Canyon emptied into

D

Bougquet Canyon about a mile and a half upstream, and a
muclh shorter, smaller stream occupied the area above the

present mouth of FPlum Canyon. Ags rejuvenation progressed

Plum Canvon shifted to the south, and the smaller strasam

- J

Q

4

vorlkad headward capturing Flum Canyon first near its mouth
and then successively farther baclk, leaving a row of small
hills between the present stream course and the stream cut
dip slope gabove, The smaller gtream did not shift much to

the gouth because the strata vnderlying it are more neerly

flat. This interpretation i1s deduced from the anomelous

25

pogition of the small row of hills and from the configuration

of the dip slope. It 1s vrossible that the hills represent
material slid down the dip slope from the summits above,
But this 1s highly improbable because of the lack of any
trace of a slide on the moderately dissccted dip slope and

because of the lack of anything that might be interpreted



as a breakaway scar on the sunmlts above the dip slope.
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1so posgible that the hills were formed as a sland

e

2

in the canyon bottom at some stationary or stable period
during the course of the regional rejuvenation. Again this

its very nature, and,

;...'-
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addition,
such a stable period would have been rscorded by a set of

{3
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‘mateching terraces on the canyon sides.

Cther Factors Governing the Shape of the Land Forms

Structure

As 1s normal, the structural control of the landscape
ig manifest everywhere in the Humphreys /uqc rangle, Direct
expression of the bedrock structure such as hogbacks ocecur
in the MNint Canyon_ﬁormation south of the Santa Clars and
also north of the Bouguet Canyon cuesta scarp where tuflf
beds comprise the ridge makers. Dip slopes are developed in
the Saugus formation in Plum Canyon snd on the Lodelo(?)
formation directly to the wesgt. Indirect reflection of

the structure is given by the hollowed out stratigraphicalls

2 "o

¥

controlled landslide zones, In the northwest corner where
the sedimentary rocks lle in Tault contact with the Felona
schist there is a sharp change in slope which could be

correctly called a TFault—line scarp. The enbire subdued

3 £ L ’/ (3“. ; ‘ fa ] L3
basin, underlain by Tertiary sedimentg, of the which the
quadrangle is a part, affords a sbriking topographic contrast

with the surrounding crystelline highlands, refliecting the

large scale aspect of the regional structure. In short the

J
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bedrock structure is one of the principal determinants of
the present land forwms.

Rejuvenation

The main ocutlines of drainapge, however, have probably
been inherited from the pre-existing streasm patterns, and
the post-Puckett lesa rejuvenation has had as large a part
as the structure hes had in determining the present topo-
graphic configuration. The evidences of rejuvenation can
be seen everywhere, not only in the terrsces and straths,
but also in the ungraded profiles of the smaller streamns,
the old erosion surfaces, and the transitional slopes.
Recent rejuvenation is responsible for about 75 per cent
of the present reliefl on the sedimentary rocks. In addition,
the terraces, by-products of this rejuvenation, are con-
gpicuous features of the landscape., Fundamentally then,
structure and rejuvenation constitute the main controlling

factors of the present topography of the Humphreys Auadrangle.
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Geomorphic Forms

Rock Cones

~

A difficulty arises, when investigating alluvial cones

in the fileld, in distinguishing between cut and filled
surfaces, Thus a conically shaped land form at the mouth

of & gully or series of gullies does not necessarily indicate
an alluvial cone, One such conical feature, now dissected,
proved to be essentially cut on bedrocl, with a five to ten
foot veneer of gravel in transport on its surface. This
form more or less fits Douglas Johnson's descriptlon’ of a
-{D, Johnson, Rock Ffans of arid regions, Am., Jour. Sci.,

5th ser., vol. 23, 1932)

rock fén, but siﬁcé it is‘ééﬁeﬁhat smaller than arféﬁdit
might be more aptly called a rock cone, It is located on

the north side of the Santa Clara Valley between Corner
Canyon and Bouguet Canyon (feature marked SB on map). Ap-
wroximately 1000 feet long at its base, and extending about
1000 feet headward; it has an average gradient of 12.5%

and is concave upward., Since it 1s formed by the coslescing
of two gullevs, it 1s actually a double cone,

The mode of formation of this rock cone can be decifered

from its ocecurence., At a time when the Santa Clara Hiver

remained stationary against its north v