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| NTRODUCTI ON

Purpose And Scope

The intent of this study is to provide a conprehensive
presentation and corresponding analysis of available and
pertinent information in reference to the North Fork Mattole
River Watershed. The analysis of this watershed is presented
with no predetermned |and managenent objective in mnd.
Rather, it is intended that the conpiled information will be
of use to anyone interested in applying specific [and nanage-
ment objectives to a given portion of' the watershed. Thus
any current or prospective nanager and user of the natura
resources of the watershed will find that useful information
can be gleaned fromthis report in relation to his present or
future Iand management objectives and uses.

The analysis will be presented in six portions:
physi ographi c, socio-economic, general problens, potentials
of the area, resource summary, and conclusions. Because of
the availability of certain information and the author's
experience and interest, a major devotion of effort in the
wat er shed anal ysis will be physlographic innaure. However,
a consideration and discussion of certain other characteristics
of the area, such as history, problems, and biotic aspects
that play an instrumental role in evaluating the feasibility
and consequences of |and-use activity, willbemore than

superficial in the analysis.
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PART 1

PHYSIOGRAPHIC (TOPOGRAPHIC) ANALYSIS

| ntroduction

To provide a nore intensive and effective anal ysis of
the study area, the North Fork Mattole R ver Watershed has
been subdivided into two basins, the North Fork Basin, and
the East Branch North Fork Basin (Fig. 2).

Location And Description

The 24,064 acre North Fork Mattole River #atershed is
| ocated in the rugged and sparsely-popul ated coastal nountains
of southern Hunbol dt County, five mles inland fromthe Pacific
Ccean (Fig. 1). Road access to the watershed is provided
throughout the year from three directions: south from
Ferndale, west from Weott, and northwest from Garberville.
All1 three roads are maintained County Roads, branching off
fromU.S, H ghway 101, The town of Petrolia is situated
near the lower entrance of the watershed, where the North
Fork enpties into the main Mattole Kiver. Access within the
watershed itself is facilitated by 2.1 mles of paved road,
11.6 niles of gravel road, and 33.0 miles of dirt road (Fig. 24),
Three major tributaries conprise the stream network in
the North Fork Mattole Hiver WAtershed. They are the follow ng:
North Fork Mattole River, East Branch of the North Fork, and
Sulphur Creek, located near the headwaters of the East Branch
(Fig. 2). Total length of perennial streams within the
watershed is 46. 7 miles. According to the U.S. Geol ogi cal

Survey stream classification, no intermttent streams exist
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inthe watershed (Fig. 2). Additional stream |length inform-
tion can be found on page A Table 5.
Ownership

Figure 3 illustrates the present existing ownership
pattern within the study area. Al of the land within the
watershed is In private ownership eveept for 40 acres of
unaporopriated | and. The map displays the obvious; this
being that nunerous titles of ownership exist within the
basin. However, large consolidated pesrcels are held by
The Pacific Lunmber Conpany and by J.L. and G. Chambers. The
diversity of ownership pattern that exists within the water-
shed contributes significantly to the conplexity of the nmanage-
ment and use of the resources of the area. Diversity of owner-
ship inplies diversity of managenent objectives and specific
land uses. It is nmore likely that w despread misuse and
abuse of the land resources will occur in areas where ownership
is not nonopolistic, as will be explained | ater. Addresses
of land owners within the watershed are given in Table A, appendix.

CLI MATE

Tenperature

Publ i shed tenperature data is lacking for the study area
as well as for the inmmedi ate Mattole Valley area. An analysis
of tenperature data from other inland stations such asAl derpoint,
or Scotia, for which published tenperature information exists,
mght give reliable approximtions of mean nmonthly maxi num and
mni num tenperatures of the studv area. In general, the tenp-

erature characteristics of the study area are similar in nature
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to the coastal area of Humboldt County, where extremes between

mean monthly maxi num and m ninum tenperatures are uncommon.

However, summer tenperatures in the Mattole area are generally
hi gher than -1ong the coast, because sumer fog usually

di sappears fromthe area by mid-morning. M dsummer naximum

tenperatures are often in the 90's(Community of Petrolia, 1962).

Precipitation

A rain gage has been located in Petrolia by the Departnent
of #ater Resources. Records began in 1958, but have only been
published for the period from 1963-1965. Table 1 and Figure &
display the precipitation data for the published period. Two-
thirds of the nean seasonal precipitation of 62.2 inches at
Petrolia occurred during this period in the four nonths of
Novenber, December, January, and April. Junethrough Septenber
are characteristically drv nonths, during which fire hazard
becones nore acute throughout the area.

Figure 5 provides additional information on the nean annua
precipitation of the watershed as a whole. Elevation increases
eastward throughout the watershed, and as a result mean annual
precipitation increases eastward to a maxi num of 80 inches in
the vicinity of the ridge south »f Rainbow Peak (Rainbow Ridge).
The general direction of storm novement in this area is from
the southwest; thus precipitation increases in a northeasterly
direction as the isonyets of Figure 5 suggest. Mean annua
precipitation for the basin is 73.0 inches (U.S. Dept. of' the
Interior, 1960).



TABLE ] - MONTELY AND MEAN DIST IRUTICH OF PRECI-ITATION
AT PaTRCLIA, CALIFORNIA FRON 10;63 TO 1965_9;./

PRECIPITATION IN INCYES Percent O

Mont h 1063 1964 1965 Mean Mean Total
Jan. 5.40 13.47 10.21 9.89 15.9
Feb. 7.14 1.36 2.18 3.56 5.7
Mar. [ 0. 90 5.92 2.19 6.34 10. 2
Apr., 19. 12 0.26 10.23 9.38 15.9
fay 3.83 1.44 0.32 1.86 3.0
June 0.32 0.30 0.00 .21 ')
July 0.00 0.04 0.59 .21 3
Aug. 2.00 0.04 0.00 .68 1.1
Sept. 0.95 0.96 G.00 .64 1.0
Oct. lo.24 8. 82 3.26 7.44 12.0
Nov. 9.46 12.05 16.02 12.50 20.1
Dec. 5.81 3.62 17.77 9,06 14.5
TOTAL 75.17 48. 28 63.37 62.20 100.0

a/ From Calif. State Dent. oOf

Weter Resources(1063-1045)
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Snowfall
Snowfall data is sorely lacking for this area, as well

as for the remainder of Hunboldt County. However, during the
month of March in 1967, up to 22 inches of snow depth was
reported above the 3,000 foot level in the vicinity of
Rai nbow 3idge wWithin the watershed (Humboldt Standard, 1.967).
This heavy snowfall presented a |ivestock feeding problemto
cattlemen owning ranches in the vicinity. Ranchers in the
area have agreed that this was the worst March that they
have seen in the last 20 years as far as snow is concerned.
Thus it can be expected that occasional, seasonal snow
coverage in the upper elevations of the watershed can be
expect ed.

GEQLOGY
General Ceol ogy

Geol ogically speaking, in general the North Fork Mattole
River \Watershed is in a youthful stage. Numerous v-shaped
canyons, rugged topography, and relatively straight stream
channel s are characteristics of this area and are represen-
tative of geologic youth. However, in the lower region of
the watershed near Petrolia, the widening flood plain and
the extensive alluvial deposition indicates that the geol ogic
age is approaching maturity In this local area. Alluvial
deposition has created a region of fertility in the |ower
portion of the watershed.

Structural geol ogic characteristics of the study area

are depicted in Figure 6. The stratigraphy of the area is
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essentially that of marine sedinentary rocks (graywacke and
shale) of the Oretaceous geol ogic period.

SpecifiCc Genlogy

The contact between the younger Tertiary sedimentary
rocks and the ol der Cretaceous sedimentary rocks exerts a
structural control that hss resulted In the Narth Fork
bein- diverted eastward, at a point two mles north of Petrolia.
A few encised Stream meanders exi St along the North Fork in
sections 26-28, T. 18,, #. 2W. Encised meanders are forned
when genlogically Ol der strean areas with meandering tributaries
undergo regional unlift, thus causing the stream to rapidly
downcut where mature meanders once exi sted.

Fizure 6 al1so Shows that a northwest-trending fault
shear zone (The Mattole Fanlt Shear Zone) crosses the water-
shed near the location where the North Fork and the East Branch
of the Nortn Fork divide. A closer evxamination Of the shear zone
is ~ffered in Figure 7, Tounship, Range, and Section designations
of this genlogic map allow the shear zone to be pinpointed on
the topographic map (Fig. 2). The significance Of the shear
zone is twofold: 1) A one-tine productive area of oil
accumuil=tion evists near the shear zone, and 2) the shear zone
ts res onsible for initiatine | 0cal |andslides where unstable

s~ils exist.

SO LS AND VEGETATION

Forest Soils And_Associated Vegetation
Use of the Soil-Vegetation Map (Fienre 8) and acconpanyi ng

'Tabl es 2 and 3 provide vital information on vegetati on-soil
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Timber Proc
Hugo 812 Timber Sandstone And Shale Rapid Good High Moderate
Melbourne R14 Timber Sandstone And Shale Reoid Good Medium High
Usal 818 Timber Sandstone And Shale d2pid Jond Moderate High
Hoover R22 Timber Sandstone Ranid Gond Modersate Miedium
Atwell 823 Timber Sheared Sedimentary Rocks Slow Imperfect Moder-te High
Kneeland 8135 Grassland Sandstone And Shsle foderste Gond Yoderate Unsuited
Kinmen 835V Wood-Gr=ssland Sandstone And Shale - —— - -
McMahon 839 Grassland Sandstone Slow Inperfeet Moder~te Unsuited
Wwilder 840 Transition Sendstone Rapid Gond High Variable
Laughlin 847 Wnod-Gressland Sandstone And oLhale Modersate Good Voderate Uneuited
Zanone 852 Nond-Gr=gs Sandstone And OShale Slow Imperfect Moder=ate Unsuited
Mattole G52 dond-Grase 3oft Bediment-ry Rock Slow Imverfect boderate Unsuited
Boomer 7118 Timber 3esic igneous Rocks loderate Gond Moderate Medium
(metanorphosed)
&/ From Black (1964)
W\ Hefers tn the Rate of dovernent of dater Thronsh the 5031 Profile
m\ tefeve o the Rete and nytent of Hernval ieter from the ooil,
Either by Himoff or hy rerenliatinn
m\ Refers to bProhahle osusceptihilits of 5 boil to wrosinn 2fter

fzterial Disturbance of Protective Vegetative Cover



TABLE, - ADDITIONAL INFORMATION FOR USE WITH THE

NORTE F NATTOLE Rl VER 4ATERSHED DOIL—W /
SOILS

S0ils are desigrnated on the man by Symbnls written as
fractions. The numerator of the fraction designates the
soil series. Depthclass Of soil is desien=ted by the
first digit in the denom nator of the fraction:

Deoth O ass Synbol venth i n Feet Denth Cl ass Name

T [ess than 1 Very Shallow

2 fromlto 2 Shal | ow

3 from 2 to 3 Moderately Shal |l ow
L from3to 4 Moderately Deep

5 nmore than 4 Deep

A second nu "ber in the denominator of tre fraction
(sevarsted f rom the depth Or oOther phase svmbol by a

hyphen) indicates the dom nant slope clsss in the
delineated aresa:

Slope class 1 is less than 30%
5love class 2 is from 30 to 50%
Slooe eless 3 is from 50 to 70%
3looe class 4 1= more thsn 70%

Letters immediately followine the deoth class svmbol in the
denominztor are nsed to desicnste otrer nhases sg follows:

5 = Coarse fragments in the
soil (gravel, cobbles,
or stones)

i = Severe erosgion

TIMBrg SITES

Dourslas=fir types are graded in terms of the total height
that averare dominant and codominant Douglas-fir trees

reach =2t 100 years of age--by 37-font classes, These classes

are desionsted by Roman numbers on the ma» =s follows:

Sired e X
Heioht in Teet Of Aominent and
Site Cl-ss Symnbol codominant trees at 100 ve-rs
I 200
II 170
III 140
Iv 110
v 80

2/ From Zlack (1064)



TAELE 3 - CONTD.

VEGETATI ON

Vegetetinn symbols are 1licted On the map i N decressing
ord e of ground. covers~e densitv. The following synbol s
represent the vecetation Within the North Fork Mattole
Ri ver Watershed on the Soil-Vegetation nap:

Ms pbol Common Name Scientific Nane
BP Chaparral Broom Baccharis pilularis
Canyon Live Oak Quercus chrysolepis
Cso Jim Brush Ceanot hus sorediatus
Ct Bl ue Blossom Ceanot hus thyrsiflorus
D Douglas-fir Pseudotsuga menziesii
G Gand Fir Abies grandis
H California uckeye Aesculus californica
L Ca11forn iz Lsurel Unbellularia calif ornica
M Madrone Arbut us menziecii
M Bigleaf Manle Acer mecrovhyvllum
Pta Jyestern Brac¥%en Pteridivm =20uilinum
T Tanoal Lithocarpus densiflora
Other Symbols: Description

G veeeeeees GOrssses mnd other associsted herbaceous
Hlants--incIndes meadows

Ba eceesee.e DBare OF litter--covered ground., essen-
tially devoid of vegetation



Figure 8
SOIL-VEGETATION MAP

could not be included
duetoitssize.



rel ationships in the watershed.
The Hugesoil series covers approxi mately two-thirds
of the total watershed area. This fact is supported by

the coloration on the Soil-Vegetation Map. The Huge SOi |
series possesses noderate suitability for timber production

and drains well in nost cases. However, surface erodability
of this soil is high if sites are severely disturbea (Bl ack,
1964). Mean depth of the soil throughout the watershed is

four feet. The prevalent vegetative covering on areas where

Hugo soil exists i S Tanoak (Lithocarpus densiflora), Madrone

(Arbut us menziesii), Ca? ifornia Laurel (Umbellularia californica),

and Dougl as-fir (Pseudotsuga menziesii), in varied arrangements
of ground coverage density. Douglas-fir is usually classified
as a mnor commonent Of the vegetation throughout the watershed
in terns of density (Fig. 8).

O her forest soils in the watershed occupyirg relatively
smal | areas are: Mel bourne (814), Usal (818), Hoover (822),
Booner (7118), and Atwell (823). The sienificance Of the Atwell
soil series in certain locations should not ve overlooked. This
soil series is notorious for instability followng site disturb-
ance. Instability problens with this soil have arisen in
various |ocations thronghout Hunmbol dt County (Boe,1963).

& assl and Soils And Ascociated Vegetation

Typical grassland soils of the watershed are Kneeland
(835), and McMahon (839). A large percentage of the grassland
area in the watershed is found on the transition-classified

Wilder (840) soil series, as well as the wood-grassland



classified Zanone (852) soil series. The absence of other
woodl and vegetation with the preval ence of grasses on the
last two mentioned soil series in the watershed, has resulted
in the classification of these two soils as representing
typical grassland soils for the study area.

CBABSIFICATION

Table 4 and Figure 9 provide information on land class-
ification wthin the North Fork Mattole River Watershed.
Approximstely one-fourth of the total watershed area supports
conmercial forest land with stands of Douglas-fir ranging in
density from 10 to 70 percent. Only 2.2 percent of the total
wat er shed area supports stands of Douglas-fir in densities
ranging from71 to 100 percent. O siznificent | nportance
Is the fact that nearly 25 percent of the total watershed area
has been 1ogged of 70 percent of the nerchantable tinber vol ume
within t he last five yesrs; whereas only 3.2 percent of the
total watershed area has been 1logred prior to five years, to
the extent that no nerchantable timber remains to date.

A conparison between the 1957 Soil-Vegetation Map (Fig. 8),
and the 1962 Tinberstand Naps in the Humbol dt County Assessor's
O fice (upon which Fig. 0 IS partiel'y based) indicate a change
during the five year period in the anount of area classified
as grassland. Total area of grassland on the Soil-Vesetation
Mep 4s conputed as 7,500, or 31.2 percent of the total water-
shed area. Total srea of grassland In Figure 9 is 8,220 acres,
or 34.1 percent of the total watershed area. During this five

year period, 720acresof the watershed has been converted from



dLg-seln00

L0071

0
£*e

te

L

‘:.

=]

O@NQH o0 00

00€°T
0o¢

700°T
\:%\J * o o000

015

® 0 80 0% 000000

® 0 86 5 00 &0 0 s 0000 *® 5 0 0 0

Oo

® & 0 5 50 " 0o s “l~lw.c.“.. C)rr\ua

- thi i

(SUcuwpsr oh woQu I )
s4e9) G O

LCLw T POUI0T 3653V

swud G

Ao T ooyl WLaLK
Lckrr(s_ A b
YUl FO PoosVT

SEILY

ToAasUe FUUTTTe - tdta
YFMoudn—Jug peszoTun
.o MPﬂQGmﬁ WOBIHi - .m.ﬂ
Y3m0un-plug ps.cdeun
* ALLsULC 9Qn-GT =
UMl o=-pT0 pet

>

® ¢ 0 o 8 0 0 00 s 0o .U,P\N"f:.v'ﬁwwmcpj
[
* 138y 38980, Jd0y
Peojiig Jdo4ssg

*er PUB[sTELn 9TuBD  IdT

(°SPy °*PH) Bodv pe..iouTun
Us I

spu=T QﬁnuawihH

sutdoTe ATgUSD

SLUST 214 sdTudT
** BUuTAT Yaooug

® a0 09 000

® 0 0 s 0 08 0

SpUST Usydf

By
PouS.S3EM

18307,
JO 3usodag

SEINEP L =Y
Ur Sodoy

pUET JO
UO3801J1sSEID

Qo croIvp

THe J0 MOLdE0lJd10r 710 ONYT

TEALL ZIOLLY
NO NOTJIVWEOATT

AHO0A HTHON

- J3T9VL




-8~

sonme ot her vegetative cover (or bare ground) to grassland.
Approximately 1,000 acres of irrigable farmands are
| ocated in the |ower portion of the watershed, imediately
north of Petrolia. Brush and hardwoods are found in mnor
quantities throughout the watershed.
HYDROLOG C CHARACTERI STI CS oF THE WATERSHED

Dr ai nage
The drainage pattern of the tributaries within the study

area is basically dendritic, although a characteristic radial
drainage pattern exists in the vicinity of Taylor Feak, in the
center of the watershed. A dendritic drainage pattern indicates
that no variation exists in the resistivity of the rocks to
influence the stream pattern. In other words, the pattern
suggests honmogeneity of geologic formations with a definite

| ack of structural control, such as fsulting, jointing,
folding, etc. A radial drainage pattern exists on Taylor Peak
because the North Fork and East Branch of the North Fork of
the Mattole have downcut in different directions, an& the
tributaries have circled to =1most join again, thus |eaving

a higher residual 1andform (Tayl or Pea:) between them

Stream Profile

The profile of the main stream of the North Fork and
the East Branch of the North Fork have been plotted in Figure
10. The mainstream of the North Fork extends 4o a region of
hi gher elevation than does the East Branch, the difference
being 700 vertical feet. The fell of each main streamdiffers

to a degree, and the values suggest that the East Branch of
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the North Fork has a slight advantzge in sedinent transport
potential and cutting power over the main stream of the North
Fork basin. Alarger fall in feet per mle implys that stream
velocity will be greater, with a resulting increase in scouring
potential.

Drai nage And Stream Density

Page A, of Table 5 provides stream and drainage density
information for the study area. It should be noted that both
expressions of density are largest in the basin of the East
Branch of the North Fork, although the conparative differences
are not extrene.

Compactness Coefficient

The conpactness coefficient is used to express the
relationship of a hydrologic basin to that of a circular
basin having the sane area as the hydrologic basin. A cireular-
shaped basin is the nost hazardous froma drainage standpoint
because it will yield the shortest tine of concentration before
peak flow occurs in the basin. Conpactness coefficient values
approaching unity (i.e. 1.00) indicate drainage basins that
are circular. The following formula is used to conpute the

coefficient: Conpactness Coefficient = Basin Perimeter In Mles |
2)/ @) (Besin Area In MiZ).
Conpact ness coefficient values on page B, Table 5 indicate that

the basin of the East Branch of the North Fork possesses the
nmost hazardous natural flood potential; while the North Fork
basin (because of its l|ongitudinal shape) is significantly

less critical as far as timng of peak flow is concerned.
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TABLE § - PHYSIOGRAPHIC WAT:ZRSHED rARAMLTaRS OF THE NORTH

FORK MATTOL® RIVER waATxgSHRED

Area
North Fork Basin

E, Branch ., Fork Basin
No Fork Mattnle River Watershed

S3treatr Lengths

Total Stream lLength, N. Fork Basin

Totsl Stream Length, E, Branch N.

Acres Sqg. Miles
13,765 21.5

10,292 141
24,0 37.6

Fork Basin 20. 2

Tntal Stream Length, N, Fork Mattole River J.S.@/ LE.

7

Length O HKain Stream OF The N. Fork Branch 12.9

Length O Hein Stream OF 'The E. Br. i, Fork 7.0
No.
Length O 1st O der 3treams In Total dJatershed 30.2 26
Length O 2nd Orde~ sStreams In Total datershed 3.3 5
Lengthr Cf 3rd Order Streams In Total Jatershed 8.2 1

Stream Density

North For¥ Basin
E. Brancr k. Fork Rasin
Ne Pork pattole River Watershed

Drainage Density

No. Of Streams/Sqg. #i. Of «.5.

North Fr~rk Basin

E. Branch ., Fork Basgin
N, For¥ Mattole Hiver 'datershed

El evations
Minimumn CElevetlion, 5. FOrk Zasin

flean Elevztion, N. Fork Basin
Maximun El evation, N. Fork Basin

Minimum Zlevation, E. Branch N. fork
lean Elevation, E. Branch N. Fork Basin
Maximum Elevetion, ©. Zranch n. Fork Besin

Mininun Eleveation, k. Fork Mattole River 4.S.
Mlean =Zlevation, #. Fork Mattole River W.U.
Faxinur Zlevation, N. Fork linttnle River #.O5.

a/ 4.3. Refers To datershed

.69
1.06
.35

Stream ¥iles/3g. Mi. Of W.S.

1.23
1.25
102"4’

Feet

50
1,400

3,390
Basin 330

1,830
3,500

50
1 0
31280
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Mean Slope Per cent
North Fork Basin 33.8
B, Branch H. Fork Basin 37.5
North Fork rattole River W.S. 35.5

MEAN SLOCE OF JATZRSHED BY ASPECT

ca—

Mean Percent S| ope

North Sout h East West

Locati on Aspect  Aspect Aspeett
tiorth Fork Basin 40,6 20 .4 32.2 38.4
E. 2ranchi¢ . Fork Basin 35.3 38.5 45.0 38.8
& o Fork Mattonle River 4.3. 36.9 33.0 34.5 38.5

PEitCeENT OF NATHRSHED AdRA REPRUSHATED BY AS. oCT

fercent Of Area

North South Bast Aest
Location Aspect Aspect asvect Asnect

North #nrk Bssin 13.2 29.7 20,7 19.4
B. Branch .., fork Basin 38.0 29.3 8.1 16.1
. Fork Mattole iver V.3, 23.5 29.0 20.6 18.7

PERCENT Of ~aTE3SHED AREA RECHESENTED BY STREAUS AND RIDGES

Percent O ares

Location Streams Ri dges
Narth Fork Basin 3.2 4.8
E. Branch . Fork Basin 3.5 5.0
N. Fork Msttole iiver Ww.S. 3.3 el
Perimeter Length Compactness Coefficient
North Fork Basin - 25.2 miles 1.52
K, dranch k. 'ork Basin - 17.3 milesg 1.21

No Fork dattele Hiver W.S. - 28.3 miles 1.29
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TABLZ 5 - CONTD.

Bagsin Bellef

North Fork Besin
&, Branch N, Fork Basi n
. Fork iattole River W.S.

RHuggedness Number

North Fork Basin _
5. Branch N, Fork Basin
North Fork Mattole River W.3.

Fall O Main Stream

Main Stream Of the N. Fnrk Branch
M2in Stresm Of the I, Br, N, Fork

Feet

3,340
3,170
3,450

Value
4,110
3,940
4,280
Fall In Feet PeypMl e

194
211
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Stream Qrder

Stream Order is a classification reflecting the degree of
branching, or bifurcation, within a basin. A stream order of
1 1s assigned to small, unbranched tributaries, order 2 is
given to those streans which have branches of the first order
only, order 3 to streams with branches of second and | ower
orders, etc. (Linsley, Kohler, and Paulhus, 1949).

A map designating stream orders in the watershed 1is
displayed in Figure 24, The study area contains 30.2 mles
of 1st order streams and 8.2 mles of 3rd order streans. The
magni tude of the length of 3rd order streans indicates that
the watershed is efficiently drained, in spite of its youthful
t opography and the presence of a less than well-integrated
stream System
St ream Discharge

A streamgage site exists within the study area approxi-
mately one-half mle west of Petrolia and seven-tenths of a
mle upstream fromthe |owest end of the wtershed. Discharge
records are available for the watershed from June of 1951 to
Sept enber, 1957. Table 6 lists separate nmonthly and yearly
mean di scharge values for the recorded period.

Values in Table 6 were used to construct Table 7, in
whi ch the "pooled* nean nonthly and annual discharge val ues
are given for the recorded period. The nonthly values are
expressed in Table 7 as = percentage of the nean total annual
runoff for the watershed, which is conputed to be 128,543

acre-feet.



TABLE 6 - ADDITIQNAL STREAM DI SCHARGE INFORMATIONSZ/

MATTOLE RIVER BASIN 621
4655. North Fork Mattole River at Petrolia, Calif,

on.--Lat 40°19'35", long 124°17'35", in NE{ sec.<,T.2 S., R.2 W., on left bank
_G_S_mlle west of Petrolia and 0.7 mile upslream from” mouth.

Drainage area.--37.6 sq ml.
Records available,~--June 1951 to September 1957.

Gafe.=--Water-stage recorder. altliude cl ;7" 55 {from topographlc map). Prior to
ct. 6, 1953, at site 200 ft dacwnstiream : CRERTER R

Average discharge.--6 years (1951-57),177 cfs ii 3, GO acre-ft per year).

Extremes.--1951-57: Maximum discharge, 9,000 ¢i's vec. 2a, 195 (gageneimt, 10.60 ft),
irom rating creextended above 1,300 ofs by Torithmic plotting;mintwum, 2.0 ofs
Sept. 4, 1955.

Remarks.--Small diversions for irrigation above station.

Konthly and yearly nean discharge, in cubic feet per second

V;;;: Cct. | Nov, | Dec. Jan. Feb. Mar. | Apr. May June | July | Aug. |sept. | The year
1951 - - - - - - 7.63 4.80 3.10
1952 | 20.2| 313 | 104 680| 428 197 63.8 65.6 24.2| 11.7 6.04 6. 20 211
1953 | 0.90 | 32.4 | 441 743| 180 291 118 173 64.7| 24.6 15.4 10.1 176
1954 | 13.3| 397 | 226 729| 439 245 182 41.3 26.5| 11.2 10.1 7.92 192
1955 | 15.1 147 | 431 244 01.5 68.2| 243 69,5 24.2| i5.4 6.5 7.37 113
1956 | 7.95 |111 1| 106 054 | 501 204 30.6 39.1 18.8| 10.1 5.39 4.23 242
]]:85587 53.0| 29.5| 47.0 200| 310 380 174 265 41.0| 19.0 10.0 13.6 129
1959
1960

Mnthly and yearly discharge, in acre-feet
“;?;;: Oct. | Nov. I Dec. [ Jan. I Feb. { Mar1 Apr. IMayI June I July ‘ Aug. { Sept . The year
1951 -1 - - B B - - - - | 469 2951 189

1952 | 1,740118,600'43,280(41,810|24,640({12,100} 3,800 4,040{ 1,440 719 421 369 153,000
1953 547| 1,930;27,130/45,660| 9,970[17,890| 7,000{10,:610{ 3,850| 1,520 948 599 127,700
1954 81523,600113,920|44,810{24,400{15,090{10,820} 2,540/ 1,570 687 624 471 139,300
195% 929 8,750|26,520[15,010] 4,530| 4,190{14,440| 4,270 1,440 948 403 438 81,870

195 §1¢ 332 252 176,000
1987 | 661 811 93110

1959
19601 1957 3,260 4091 6600 1760 160,00 2,090 ;52,520 12.300 1 20,780 17,680 £ B30 L2340 | 10,300 2,300 16,310 24001 240 L1010 1,220

Year|ly discharge, in cubic feet per second

Water year pnding Sept. 30 Cal epdar year

Year WSP Momentary maximum Minimum

Discharge Date day Mean Acre-feet Mean Acre-feet
1950
4951 1245 .
i952 1245 4,950 Dec. 1, 1951 4.5 211 153, 000 164 110,900
1953 1205 4,950 Jan. 17, 1953 4.6 176 v 127,700 108 136, 400
1954 1345 5, 140 Nov. 23, 1953 4.7 192 139, 300 190 137, 200
1965 1395 5,760 | Dec, 30, 1954 3.5 113 81,870 167 120. 00
1956 1445 9,600 | Dec, 21, 1955 3.2 242 176,000 150 108, 800
1957 1515 2,650 Feb, 23, 1957 3.5 129 93,110 -
1958
1959
1960

a/ From U S. Geol ogical Survey, 1964



TABLE 7 - SONTHLY DISTRIBUTION

OF RUMOFF ON TUE NORT: FOIK OF IHE MATTOL: RIVER AT
TETHOLIA, CALIFORNIA [ROM 1952-1957 &7 —_—

Month

Oct.
Nov.
Jec.
Jan.

Feb.
Mal" .
ADT.
vlay

June
July
sfug.

oeot.

ANNUAL
DiSCHARGE "

MONTHLY RIVER DISCHARGE, IN  ACRE-FEET E?rgﬁng

ea

1952 1953 1954 1945 1956 1057 Mean Total &.0.B/
1, 740 547 815 929 459 3, 260 1,298 1.0
18, 600 1,930 23, 600 8, 750 6, 600 1,760 10, 200 7.9
43,280 27,130 13, 920 26, 520 68, 020 2,890 30, 300 23.6
41, 810 45, 660 L, 810 15,010 52,520 12, 300 35, 400 27.6
24, 640 9,970 24,400 4,530 28, 790 17, 680 18, 340 14.2
12,100 17,890 15, 090 4,190 12, 540 23, 350 14, 200 11.1
3, 300 7,000 10, 520 14,440 2.300 10, 380 8,120 6.4
Lok 10, 610 2,540 4,270 2,400 16, 310 6, 690 5.2
1,400 3, 950 1,570 1, 440 1,120 2,490 1,988 1.5
710 1,520 687 948 618 1,220 952 7
421 948 624 403 332 661 565 iy
340 599 471 438 252 811 490 A
152, 959 127, 654 139,347 81, 868 175, 981 93, 112 128, 543 100.0

a/ Fror U.S.

b/ R.O.

Hefers to Runoff

Genlogical Survey (1964)
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The relationship of mean nonthly discharge in Table 7
to the percent of nean total annusl runoff is portraved
graphically in Figuell. Durins the recorded period of
discherge measurement approximately 50 percent of the nean
total runoff from tnhe watershed occurred during the nonths
of Decewber and January. Extrenely low flows occurred from
June through Sentember. A comperison bet~een the Precipitation
Gaph (Fig. &) and the Runoff Gaph (Fig. 11) can be made
even though they represent different periods of tine. In
general, precipitation and runoff are heaviest from Novenber
to Januery, end | owest from June to September. Her vypre-
cipitation in March and April would probably not be reflected
as a monthly increase in runoff rate, because the precipitation
woul d be recharging a soil profile that is beginning to desiccate.

Fl ow Duration Curve

A flowduration curve (Figure 12) has been constructed
from annual discharge records conpiled by the U.S. Geol ogical
Survev (U.S.G,S,, 1952-1957). The table nsed (Table B) in
conpiling the necessary information t0 plot the curve is in-
cluded in the anpendix.

The curve provides a deseription Of strear behavior.

A relatively straight curve, such as that in Figure 12 suggests
that the North Fork of the Mattole possesses flashy discharge
characteristics, and that extremely high or extremely low flows
sel dom exist for long periods of tinme. Interpretation of the
graph indicates thst a stream discharge of 300 cubic feet per

second i S ecualled Or evceeded Only 16.3 percent of the tine.
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Conversely, the graph indicates that stream discharge 1is
less t han 7 cubic feet per second only 9.8 percent of the time.
A di scharge of &0 cubic feet per secondisequalled or exceeded
50 percent of the tine.
Water Use

Aside f rom domestic use of water obtained from wells in
the Petrolia area, snall diversions of water are nade from
the North Fork of the Mattole above Petrolia for irrigation
purposes.  Approximately 200 acres of land within the watershed
receive full irrigation. Another 180 acres in the |ower
portion of the watershed are used for dry-farmng. Figure

OA gives the |ocation of these areas.
HYYSOVETRI C CURVE

A hypsometric (area-elevation) curve has been constructed
for the watershed and is displayed in Figure 13.Table C in the
appendi x, was used in construction of the curve. This curve
provides information on the percent of area in the watershed
that 1s |ocated above (or below) a given elevation. The
curve steepens near the top and bottom and graphical inter-
pretation indicates that only 11.1 percent of the area in the
watershed is lower than 600 feet in elevation, and that only
9.5 percent of the watershed area is higher than 2,400 feet.

OTHER PHYSI OCRAPW C PARAMETERS

A number of parameters have been presented in Table s,

some of which are self-explanatory, and others which need to

be di scussed.
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El evation And Sl ope
Mean el evation and slope values were obtained by

systematically sampling 100 points within the watershed, using
a grid. Slope was obtained by neasuring 1,000 feet from each
sanple point in the direction of slope, and by counting the
number of contour lines crossed, percent slope was obtained.
Slope direction indicates the particular aspect at each sanple
point-, and mean area-aspect relations of the watershed were
conputed from these tabul ations.

The mninum elevation in the watershed is so feet where
the North Fork enpties into the main Mattole River. The
maxi mum el evation in the watershed is 3,500 feet, |ocated
on a peak in the extrene eastern extension of the watershed
(Fig. 2). \Variations between subdivided basins within the
watershed in terns of minimum, Nean, and naxi mum el evations
are not extrene.

Variation in mean percent slope between the basins wthin
the study area is not extreme, but the East Branch North Fork
basin is slightly steeper. Page B, Table 5 also indicates
that steepness of slope depends upon aspect in each basin
In sll basins, nearly 50 percent of the watershed area is
represented by south and west aspects. This is inmportant from
a hydrologic and erosion standpoint, because it means that
nearly 50 percent of the surface area of the watershed is
facing in line with the general direction of storm novenent
in the area. Thus these slopes bear the brunt of the storm

forces.
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A comparison of slope values on the Soil-Vegetation Map
(Fig.8)with slope val ues obtzined by systematic sanpling
I ndi cates an underestimation of nean percent slope by the
sanpling method. Aerial photography (with ground checks)

Is used to estimate slope percent on the Soil-Vegetation
Map, and uncorrected error due to vertical exagseration Of
the photos nmay account for a portison of the discrepancy.
However, it is the author's opinion that mean pe-cent sl ope
i n each basin exceeds the values in Table 5. A sanple size
of greater than 100 pointsm ght prove this hypothesis

Additional information on slope for the study area as
a whole 1s provided In Figure 14. This graph shows that 75
percent of the area within the watershed occurs on silnpes
from 21-40 percent, With 15percent of the tot21 watershed
area in the 41-60 percent slope classes, and 10 percent of
the total. area in the 0-20 percent slope classes.

Basin Relief

This value equals the vertical distance between the
nmouth of the basin and the highest point in the basin. Values
recorded on page C, Table 5indicate little variation between
basins In the study area, thus indicating simlar relief
t hroughout the watershed.
Ruggedness Nunber

This unitless value equals the product of drainage
density and basin relief. Simlarity In the values for the
i ndividual basins indicates general equality of terrain

ruggedness throughout the study area.
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PART 11

SOCIO-ECONOMIC ANALYSIS

| nt roducti on

In disenssing the history and the general socio-economc
considerations of the watershed, the analysis at times will
include inportant information in reference to the entire
Mattole River drai nage. The occurrence Of certain historical
and | and-use activities outsi de of the North Fork watershed
may have directly or indirectly affected the study area itself,
and for this reason, the report will not be 1imited to an
analysis of the relatively smal|l area represented by the
wat er shed proper.

Early History O Land Use

Reports indicate that Indians Wwere the first reported
inhabitants Of the Hattole Valley in the early 1800's and
probably earlier. It would be conjecture to evaluate the
| npact of the nomadic Indians on the resources of the area,
but with nodoubt the intensity of land use in the area today
far exceeds the degree of land use or msuse that can be
attributed t0 the | ndians.

The Mattole Township was established in 1859, although
settlers were living in the Mattole Valley as early as 1854
(Comunity of Petrolia, 1942)., An event of great inportance
in the history of Petrolta IS the arrival of settlers to the
area fromthe farmng region of Marysville, California, during
the period from 1868 to 1876. 4ith them the settlers brought

their agrarian ideas, and as a result agricultural devel opment
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for comercial purposes and donestic uses ensued. Fruit
crops, and other crops such as wheat, hay, corn, potatoes,
etc. were introduced into the area. Livestock (cattle and
sheep) began to appear in the Mattol e basin,

Not only did the mgration of the Marysville settlers
i nfluence the population growth and devel opnent of Petrolia,
as well as the renaining Mattole basin; but the discovery
and subsequent driliing of the first productive oil well in
California occurred within the watershed of the North Fork of
the Mattole River in 1861, and this has had a lasting inpact
on the area to this date. The 500 foot well was drilled by
the Union Mattole G| Conpany on the Ednonston Ranch, T. 1S.,
R 1w., Section 30 (Lytle, 1966). The town of petrolia has
derived its name fromthe presence of oil in the region.

After the first oil strixe, the area was subjected to
an exciting "oil boom" that |asted until 1866, and which
increased the population of Petrolia from aprroximately 200
I nhabitants to "many hundreds' of inhabitants, tenporary
and pernmanent (Community of Petrolia, 1962). However, the
oil borm soon |ost its momentum, undoubtedly because of the
fol lowing factors that have been offered by Lytel. 1) The
relative inaccessibvility of the Mattole region resulted in
an expensive and at tines inpossible transportation of otl-
extraction equipment to the area,at a cost that could not
conpete with extraction and transportation of oil to the
West fromoil fields in Pennsylvania. 2) The quantity of

the oil resource that was extracted In relation to the
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extraction cost resulted in the total enterprise acquiring
a reputation of econom c infeasibility (Lytel, 1966).

| n 1865, the Uni on Mattole G| Conpany contracted
shipnments of o011 to a San Franci sco refinery, via oceanliner
but the enterprise was short-lived. Additional andshort-Iived
01l booms occurred in the region in 1889, 1900, 1907, 1921, and
sporadically from 1953 to the present. Numerous drilling sites
dot the Mattole area, and information onthe nost recently-
productive well is given in Table 8.

During '"the first 35 years of the existence of Petrolia,
the livelihood of the area was supported principally by crop
rai sing withstock raising as 2nd in inportance, and inconme from
ti mber harvesting as 3rd in importance. The raising of wheat
as an inportant crop continued until fruit and |ivestock raising
began to pass grain production about 1900. In 1921, production
of grain for comercial flour ended in the Petrolia area
(Community of Petrolia, 1962).

Cattie raising has been an inportant stock in the area
since pioneer tines, and remains so today. The raising of
sheep in the area Increased in popularity as predators became
more scarce following the initial o1l boom in the 1860's.

PRESENT LAND USE

Today cattle and sheep raising constitute the principle
l'ivelihood or occupation of the area, with |ogging assum ng
responsibility for the prime source of income to the region
(Schwar zkopf, 1949, and Community of Petrolia, 1962). Logging

is carried on nostly by private contract, but also by many
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TABLE 8- INFORMATION ON THE PETROLIA O L FIELD&/

GAs AND OIL IN NORTHERN CALIFORNIA-PART |11

CALIFORNIA DIVISION OF OIL AND GAS PETROLIA AREA
FIELD DATA SHEET Humboldt Count'y

LOCATION  30milessouth of Eureka.
DISCOVERY DATA West Coast Oil Corp. well No. "West Coast” 1, Sec. 21, T.1lS.,

R. 2 W., H.B.& M. Completed October 7, 1953. I.P. 30 b/d 46-degree
gravity oil from the interval 1,580-1,620.

STRUCTURE Stratigraphic trap. O accumulation in updip | enses.

ELEVATION 800-1,400 BASE OF FRESH WATERS 40 SPACING ACT APPLIES Yes
PRODUCING ZONES
Name 0f Zone Average  Average Geologic Gravity ~ Salinity Of
or Dtpt Thickness . or Zone Water
E. Log Marker (feec) (feet) Age Formation B.t.u. Gr./Gal.
(unnaned) 1,570 90 L. Cret aceous L. Capetown 46 -

DEEPEST WELL DATARichfield G Corp. well No. \alker" 1, Sec. 1, T. 1 S.,
R 2w TD.34%in Lower Cretaceous.

PRODUCTI ON DATA- JANUARY 1, 1960

Cumulative Oil (bbl.) 350 Total Wells Drilled 17
Cumulative Gas (Mcf .) 0 Total Wells Completed 2
1919 Average Oil (b/d) 0 Producing Wells (1959 Aver.) 0
1959 Average Gas (Mcf/d) 0 Maximum Proved Acreage 10
Peak Production (1954) (bbl.) 140

USUAL CASING PROGRAM BOP EQUI PMENT Requi red

13-3/8" cem. 300

5=1/2" combination string landed through oil zone and
cem. through ports above the zone with perforations
opposi te oilsand )

M SCELLANEQUS = _

REFERENCES - /

a/ From Calif, Div. O Mnes And Geology, Bul. No. 181. 1962.

319
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i ndi vidual |andowners thenselves while engaging in ranching
activities. The intensity of logeing In the study area wthin
the last five years has already been mentioned, and is
supported by the above as well as by information in Figure 9,
Part 1. 011 speculation In the area is nearly at a standstill
today. However, verv recent reports indicate that applications
have been submtted to the Federal Government concerning
| eases for exploratory oil drilling purposes inthe Mattole
basin, and |eases have subsequently been granted to private
concerns for certain parcels (Hunboldt Standard, 1967).
PETROLI A TODAY

At present no nore than a few dozen residents occupy the
town proper. The 1950 Federal census indicated that the
popul ation within the Mattole Union School District (i.e.
Mattole basin) did not exceed 200 (Community of Petrolia, 1962).
A historical map of Petrolia is displayed in Figure 15.

Wre it not for the several followng factors, Petrolia
m ght never have grown into any senblance of a pernanent town.
1) The hope of striking productive oil deposits never died,
and hope has not been abandoned to this day. 2) New spurts
I N agricvltural activity occurred fromtine to tine during
and after the o1l boom nertiods. 3) Recently, the desirability
of the Mattole drainage and the surrounding area for recreational
purposes has bveen realized.

However, fiwe factors have significantly contributed
to the decline in population of Petrolia. 1) The coll apse

of the oil boons. 2) The decline in the profitability of



FI1G. 15 HISTORICAL MAF OF FETROLIA SHOWING
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Building Desarlptisns

! 1. PFirst Scheoal House
I 2. S=pond 3chool House
I 3. Pre=sent 3chaocls
1h 4. Catholie Church
\\” 5 de?nnth Day . _
Adventist Church
£. Petrolia Store
“. O'Leary Blacksmith
8. Mmckey Store
9. 0ld Saloon
10, Mechaniecal Shop
11. Fire House
12, EHEnlghtse' Of Pythias
Hall
13, Flague
14, Post 0ffice
1%, Q014 Post Office And

Telephone Office
Fresent Telephone
Office
0id Hdotel
Cemetery
Abandoned 011 Well
Jeck Wrizht Home

First Hotel
cerTrice Stetlon

LEGEND
- Poved Road
== Gravel Hoad

@ Present Buildlings
1]

'
'y

ormer Buildings

19

ceale: 8 In. = 1 Mile

a/ PFrom The Book ©f Eetrolla, 196

D
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crop raising, especially comercial fruit production
3) The autonobile has allowed residents to trade indistant
comunities, thus eliminating the need for nmany shops and
services in the Petrolia area. &) The consolidation of
properties into larger holdings. 5)Several ceslamities
have affected Petrolia: a large fire In the town in 1903,
several earthquakes of great severity, the worst of which
was in 1906, and the 1955 flood which destroyed sone of
the ol der buildings, as well as 1ivestock and | ow | ying
cropland (Community of Petrolia, 1962).

WATER REQUI REMENTS

Present and future water requirements of the conplete

Mattole basin, which includes the comunities of Petrolia,
Honeydew, and Thorn, are listed in Table 9. Use requirements
indicate that the total annual water supoly far exceeds the
present and anticipated demand of the commdity for all forns
of use. However, summer flows are not expected to be sufficient
to meet future requirements until storage provisions are made
to allow rull devel opment of water resources along the Mattole
(US. Dept. of the Interior, 1960).

Wthin the Pacific Basins Goup of the California Water
Plan, a dam capable of yielding 33,000 acre-feet annually may
eventual |y be built at Thorn near the headwaters of the main
Mattole River. The proposed yield of the dam greatly exceeds
the requirements of the area and the excess waters could be
used for fish and recreation enhancement. Costs of such a

project are estimated in excess of $7,000,000 (Winzler and



TABLE 9 - ANNUAL WATEHR REQUIREMENTS OF THE MATTOLE BASIH
FOR THE RUSENT AND TOX FUTIRE 2/

TYPES OF USES

INDUSTRIAL TOTAL
IRZIGATION URBAA [ ANNUAL
- RECREATIONALDR/  ~ USE
Area Annual_ Use Area An. Use Annual Use
(éc.) (&c.-Ft.) (Bc.) T(Ac.-Ft.) (Ac.-Ft.) (ac.) (Ac.-Ft.)
Present Usec/
469 1, 500 117 70 0 586 1,570

Projected Wge Foy The Year 2020
2,429 7,290 5,000 6,720 150 7,429 14,160

a/ From 4inzler And Kellv,1062.

b/ Recresrtional Use Does ot Include Required Minimum Flow
Of Weter To Maintain Fisheries Resource, Or Use Of dWater

For Fishing.

¢/ Average Annual Flow OF The Hattole River Is 703,000
Acre-Feet (U.5. De:t. of the Interior, 1960).
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TABLE 10 _a_/

Summary of Flood and Storm Damages (December 1964)\\
Coastal Streams :

($1,000)
Bear Mattole Usal Tenmile Noyo Big Navarro Garcia DeHaven Wages Alder

Item River River Creek Creek River River River River Creek Creek Creek Total
1. Residential 4 25" 29
2. Commercial 32 “98 103 1 234
3. Public Facilities 9 14 23
4. Public Utilities 2 22 8 35 12 2 6 -4 92
5. Agriculture 99 256 132 237 148 12 38 7 929
6. Bank Erosion 10 38 12 4 18 6 1 3 2 94
7. Roads and Bridges 191 337 528
8. Industrial 327 13. 24 35 N 77 3 10 489

N .

9. Livestock 2 4 1 7
10. PL/99
11. PL/875 163 134 9 9 16 10 341
12. Emergency Aid
13. Railroad 82 82

Total: 465 1,102 13 241 201 35 448 253 15 52 23 2,848

Storm: 521 174

Total, Flood and Storm: , 465 = 1,102 13 762 201 35 622 253 15 52 23 3.543

Runded Total: ,500 1,100 800 200 600 300 100 3, 600

a/ From U. S. Arny

Corps of Engineers,

1965,
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Kelly, 1962).

Because the Mattole River has not been victimzed by
elther industrial or human pollution, the stream has been
chosen by the U S. Geological Survey for a special study.
The study is related to an evaluation of the inpact of
di ssol ved minerals introduced by stream sedinment on water
quality. The relative purity of the stream from a chem cal
pol lution standpoint allows thts relationship to be nore
easily and aceurately deterni ned (Kelsey,1967).

RECREATI ON

Fi sheries Resource

King and Silver Salnon and Steel head Trout in the
Mattol e River support the orineipal recreation activity In
the area. King Selmon annual. runs presently number about
5,000 and Silver Salmon about 2,000. Annual runs of about
12,000 Steelhead are also estimated (U S. Dept. of the
Interior, 1960). The Mattole River is accessible to King
Sal non for about 45 miles, King Salnmon spawn nostly in
the main river; however, certain tributaries, one of which is
the North Fork, provide sSuitabl e spawning areas.

Mbst of the eateh of King Salnon is nade in Novenber.
During the 1957-1958 seasons an average 4,300 angl er - days
were spent on the river, resulting in a oatch of 400 sal non,
700 steel head, and about 8,000 juvenile steelhead trout (Calif.
State Dept. of Water Resources, 1965).



-21-

Gane Resour oa

Deer Hunting is successful in the general area as

Columbian Bl ack-Tail ed Deer _(Odocoileus hemionus columbianus)

has its natural range in the North-Coast area, including the
Matt ol e drainage. However, general private ownership of the
Mattol e basin has presented hunting problens when [ands have
been posted and cooperative relations have not been achieved
between hunters and |andowners.

O her inportant game species such as the Northwestern
Bl ack Bear (Euarctos americanus altifrontalis), California
Quai | (Laphortyx californicus), and Mourning Dove (Zenaidura
macroura) inhabit the Mattole ar-a and offer limted hunting
opportunity.
| nproved Recreation Facilities

| nproved recreation facilities are 1limited within the
Mattole basin. A few private concerns provide |odging which
is u-gently needed for sportsmen in season. A few private,
riverside canpgrounds with limted facilities exist along
the main branch of the Mttole.
W1 derness Area

O definite socio-economc significance to the Mttole
basin is the King Range National Conservation Area. This
31,500 acre wilderness area is admnistered by the Bureau of
Land Managenent and is situated between the Mattole River and
the Pacific Ocean. The area provides access roads, canpgrounds
with limted facilities, trails,and breathtaki ng scenery from

King's Peak, elevation 4,087 feet. Mjor access to the area
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is provided Vi a Petrolia and Honeydew, and seasonal
recreation activity In the King's Area Indirectly stim-

ulates the econony of these communities to an inportant

degr ee,
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PART 111
GENERAL PROBLEMS

| nt roducti on

In general, the discussion of general problenms within the
wat er shed will be an expansion of facts and ideas that have
been previously nentioned. However, o few inportant factors
that have not previously been nentioned wll =also be included
inthis part of the analysis.
Accessibility

gven though access to the watershed is provided from
vari ous dtrections in Hunbol dt County, the roads are some-
what hazardous and unreliable at tines. Tewporary road
closures are likely to occur at any tine during the wnter,
as slides and washouts are not uncommon. Additional road paving
within the future will alleviate this problem

Access into the watershed itself is 1limited during the
winter by the preponderance of dirt roads. The upper portions
of the watershed are generally accessible only to four-wheel-drive
vehicles during the winter.
Fire

The study area proper has received a very minor |npact
by wildfire wwthin the last five years. During this period,
only three fires have been reported andcontrolled within the
wat ershed, and all of these have been small.spot fires
rel ated to logging activities. The three fires occurred
during the eritical fire summer of 1964 (Calif. Division of

Forestry, 1964),
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During this same year, a wildfire that started near
Petrolia on Septenber 23rd was carried southeastward by the
prevailing winds, ultimately consum ng 20,000 acres of rugged
wat ershed land located nmainly to the west of' the Mattole
River. The fire was halted near the northern boundary of
t he King Range. The northern advancenent of the fire was
stopped on Apple Tree Ridge, which fornms a portion of the
sout hern border of the North Fork #attole River Watershed
(Fig. 2,.Part |). Destruction of an undeterm ned anount of
farm acreage and sone structural |osses, as well as watershed
| osses have been attributed to this fire.

FLOODS
Flood Of 1933

Major damage occurred in the low ands of the study area
as well as along the main branch of the Mattole during the
1955 flodd (Community of Petrolia, 1952). Specific information
i S lacking, but it is certain that a nunber of structures and
val uabl e farm and were damaged. Monentary maxi mum flow on
the North Fork of the Mattole R ver at Petrolia was recorded
as 9,600 cubic feet per second on Decenber 21, 1955.

Flood O 1964

Early reports indicated that the Mattole Valley renained
relatively wunscathed by the unprecedented flood of Decenber
1964 (Humbol dt Tinmes, 1964). These reports were correct from
the standpoint of residential |o0sses, but a later evaluation
of damages by the U.S. Arny Corps of Engineers revealed that nearly
$l, 000 OO0 in | osses (Table 10) had been incurred due to
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a summation ofagricultural, transportation (roads and bridges),
and industrial damages within the Mattole Valley (U S. Arny
Corps of Engineers, 1964). During the flood, the county roads
to Petrolia were closed and the town was W thout electricity.
Bridges crossing the Mattole were not washed out, but partia
bri dge damage was conmonpl ace.

The nonentary maxi mum flow onthe North Fork was not
measured during the 1964 flood because of the termnation
of gaging neasurements on the stream in 1957. However,
Figure 16 provides the high water mark |evels of the flood,
and if stage-discharge relationships are known, the maxi nmum
flow can be reliably estimated. As Figure 16 indicates,
the town of Petrolia was not flooded during the 1964 fl ood.

During the 72-hour storm period from Decenber 20th to
Decenber 23rda that preceded the flood,-an average of 17 inches
of precipitation fell within the North Fork Mattole River
Wwatershed (U.S. Arny Corps of Engineers, 1964). Asa result, mnor
| andsl i des, road washouts, and stream bl ockages were conmon-
pl ace throughout the watershed.
Erosion And Land _Misuse

The previously-nentioned Msttole Fault Shear Zonepresents
a natural erosion problem Figure 6.(Part I) indicates that
the shear zone prevails along the apex of an anticline, where
beds dip downward on an average of 45 degrees from either side
of the shear zone. Slippage of the beds near the apex of the
anticline have created the shear zone. Highly unstable soil

conditions have been created in this area, especially where



Figure 16

DECEMBER 1964
FLOOD PLAIN AND HIGH WATER MARKS

could not be included
duetoitssize.
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PART |V
POTENTIALS OF THE AREA

| ntroduction

The biotic and physical resources w#ithin the study
area that contribute to the econony or to the potential
devel opnent and use of the components Wi thin the watershed
are discussed in decreasing order of present inportance,
econonm ¢ or otherw se.

Timber.

Economical |y, tinber harvesting is the nost inportant
activity within the study area. This w Il probably change
in the near future because of the following factors. 1) A
tinber site class of III characterizes the average tinber
growt h potential of the watershed (Fig. 8, Part |); meaning
that dominant and codominent tinber (primarily Douglas-fir)
will achieve a height of 140 feet in 100 years, whereas 200
feet per year is optimum (Site |) growth. 2) Assumng the
present rate of tinber extraction continues, the entire forested
portion-of the watershed will Dbe 1logred of 70 percent of the
merchantabl e tinber volume In znother 5 to 7 years. 3) Con-
version of marginal tinberland areas to grassland by means of
| oggi ng and controlled burning will continue to preclude
| oggi ng on certain land parcels.

The "average® tinber site quality of the watershed is
primarily a reflection of edarhic conditions. The Hugo (812)
soi|l series that covers the majority of the tinberland site

acclaims only noderate suitability for tinmber production (Black
1964).
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Forage

The Mattole area has been accl ainmed as prine range
country because of the abundant rainfall, tenperate clinmate,
and fertile soil (Schwarzkopf, 1949). Abundant rainfall and
tenperate climate are definite attributes of the area. The
information in Table 2 (part1), supports the accl ai ned
fertility of the soil. The three grassland soils of the |ower
portion of the watershed, i.e. Kneeland (852), and Mattole (952)
are classified as being "high" to "very high" in suitability
for range use, Only the higher elevation Wilder (840) soil
is given a | ow rating for suitability of forage potential.
Conversion of certaintimnmber soils to grassland, such as Usal
(818), will provide additional rangeland of high quality.
Crops

Al'luvial deposition has created alimted area near
Petrolia for raising such crops as corn, potatoes, wheat,
hay, etc. Areas directly above Petrolia are suitable for
grow h of orchard crops, especially apples, but the poten-
tiality 1s limted by the fixed factor of acreage, as the
information in Table & (Part I) suggests. Potential production
of crops In the area for anything other than |ocalized
commercial Or domesticC purposes IS negligible.
Recreation

Recreation offers the greatest potentialfor future use
of the |ower portion of the watershed, especially on those
| ands |ocated near the river. A current seasonal recreation

use of the area could develop into an annuel endeavor if
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popul ati on expansion so demands.

Increased i ntensity of hunting and fishing in early
Pall and Wnter, conbined with Increased Spring and Summer
use In the form of canping, hiking, Sightseeing, etc., could
becone a nore tangible reality In the area. This wonld
require a narrower disparity between logging with only
short-term economc gain in mnd and logging with definite
consideration of the public Interest In mnd.

The Introduction or bvuildup of certain gane species is
potentially feasible In the watershed. Species such as the
Band- Tai | ed Pigeon (Columba fasciata), Mountain Quail
(Oreortyx picta), and Oregon Sooty Grouse(Dendragapus
fuliginosus), that find their natural range in this area,
mght increase in population due to habitat inprovenent by
| oggi ng and | and conversion.

011

The likelihood of future productive oil achievenents
In this region is questionable, as it always has been, and
as a result the potential for devel opnent rates low on the
priority 1ist. The following citation from the 37th report
of the State Minerologist appropriately expresses the
possibility of future conmercial prodnetion of 011 In the
Mattole region:

The wi despread dips and fanlts In the Mttole and

Bear River districts are not regarded as favorable

for the accumulation of large bodies of 011. The

results- that have been obtained by some of the wells

In this district indicate that o1l and gas are locally

trapped and prevented from escape along the vertical

or nearly vertical strata. Exposed structural cond-
Itions near sone of the nost encouraging wells,
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especially that of the North Counties 011 Co.
strongly suggest that at |east some of these

accumul ations of o011 and gas are in localities

that have been broken by a systemof faults. It
seens probable that these faults have conbined to
produce suitable conditions for the accunulation
and retention of oil and gas locally, but it 1s
uncertain that such |ocal deposits, when tapped by
the drill, wll yield oil and gas in comrercial
quantities. In view of the encouraging results
obt ai ned by some wells, the district mav produce
smal | quantities of oil and gas for a considerable
period. However, owing to the structural conditions,
even if production iS obtained in one well,each
subsequent well drilled nust be considered a wldcat
well with much chance of failure.

(Averill, 1928).
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PART V
RESO?JRCE SUMVARY

| ntroduction

This resource summary specifically 1ists only those
resources that are found within the North Fork Mattole River
Wat er shed.

B our ce

The North Fork Mattole River Watershed contains 24,064
acres of land, of which 13,765 acres are In the North Fork
basin and 10,299 acres are in the East Branch of the North
Fork basin.

Ti mber _Resource

Commercial tinber (primarily Douglas-fir) is found on
6,630 acres within the watershed. O this, only 2,850
acres supports old-growth tinber, and the remaining 3,780
acres supports 2nd-growth tinmber. In addition, 1,300 acres
of the watershed supports a hardwood vegetative cover
consisting primarily of Tanoak and Madrone in that order of
density.

Foeageo ur c e

The study area includes 8,220 acres of grassland, of
which 6,930 acres offers prime grazing land for Iivestock
such as Romney and Suffol k Sheep, and cattle. The other
1,290 acres of grassland is better suited for forest man-

agenent uses.
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Cropland Resource
Fertile, 1irrigavle croplands conprise 1,004 acres

within the watershed, of which s40 acres are snooth-1ying.
At present only 20acres within the watershed are receiving
full. irrigation, and another 180 acres are being used for
dry-farmng. The fertility of theoropland as well as the
general climate of the area is compatable With production
of such crops as hay, corn, wheat, potatoes, beans, and other
garden crops. Fruit crops, such as apples, pears, pluns,
and berries are found within the area.

RECREATI ON RESOURCES

Fi sheries Resource

King and Silver Salmon, as well as Steel head Trout
are found within the watershed in undetermned but significant
numbers as a result of annual mgration runs that occur along
the main branch of the Mattole River. There are indications
that the fisheries resource has recently depreciated in
value due to an Increase in stream turbidity and stream
obstructions, caused by specific land msuse as well as by
natural geologic problems within the area.
Besource

Bl ack-tail ed deer abound in the watershed. O her gane
speci es, such as Black Bear, California Quail, Murning Dove,
Black-tailed Jackrabbit (Lepus californicus), and Douglas

Squirrel (Tamiasciurus douglasii), find their natural range

within the area, and offer limted hunting.
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Wit er Resource

The North Fork Mattole River drainage network Includes
46.7 miles of perennial streans. Mean annual runoff from
the watershed is 128,543 acre-feet, the yield from a mean
annual basin-w de precipitation of 73.0 inches less the
wat er | osses through evapo-transpiration and soil -water

retention.
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PART VI
CONCLUSI ONS

General
The land area discussed In this report has been subjected

to an Intensive inpact by man, primarily during the oil boom
of the 1860's and during the last five years as a result of
| ogging and range activities. During the [ast 25 yesrs, as
wel | as today, recreation activity remaing ag '
adefinite asset to the area. However, the future of the
recreati on resouree, which |S primarily based upon the
fisheries and game resources of the area, will depend to
a large degree on the future tinber and range activities of
the area, and possibly upon oil extraction activity.
Erosi on -And Land Misuse

Omnership within the watershed |s broken into nunerous
parcels. Thus, each land owner possesses varying |and-use
obj ectives and practices. Logeing and | and conversion
activities In the watershed are regulated by the California
State Forest Yractfce Acts. However, the ambiguity of
phraseol ogy that is inherent In the conposition of the Forest
Practice Acts, places undeniable |Imtatlons on the degree of
enforceability of the same, by the California Division of
Forestry. The effectiveness of constructive criticism
regarding private logging practices by sincere conservationists
and recreatlonlsts Is often nullified by the nere existence
of the Forest Practice Acts, which are dogmatically |auded

by private owners with sel dom mention or apparent realization



of their limtations. It is easier for owners of small
parcel s to "get away* W th poor logeing practices, overgrazing,
etc. Laend msuse on large holdings is nore likely to be
detected and corrective measures demanded, either by public
agencies Or an irate public.

In spite of the above limtations, corrective or
preventative neasures can be applied in the watershed. It
shoul d be enphasi zed though, that certain natural characteristics
of the area, such as thnse geologic factors previously dis-
cussed, intense rainfall,end Steep slopes contribute signif-
icantly to the problems of erosion and stream sedinentation.

Landowners should strive to avoid stte disturbance
on the Atwell soil series in the watershed. Areas colored
dark red on the Soil Vegetation map should be avoi ded,
especially in reference to future road |ocation.

When possi bl e, sheep should be replaced with cattle
In the watershed, especially on the steeper grassland slopes.
Sheep are noted for cropping off the grass shorter than
cattle, and because of this their presence offers nore of
arisk in terns of erosion inducing potential.

Fheure

| nproved access to the area may create an increase in
recreational demand for the watershed. An extension of
State Highway 1, north fromits termnation point in Fort
Bragg, Mendocino County, would vrovide the inpetus for

i ncreased recreation activities.
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TABLE A

ADDRESSES CONCERNI NG OWNERSHIP PARTIES WITHIN THE
NORTH FORK MATTOLE _RI VR JATERSHED

NAME
Boots, A and A S.
Brown, I.M,

STREET OR P. O BOX

p,0, Box 2
22 Juanita Wy

Calif. State Lands Comm.

Chambers, J.L, and G.
Chanbers, R

Cark T.K

Cark, WH and P.M
Cook, F.c.

Cook,
Cook, R P. and B.E
Dale, OA
Edmonst on,
Erickson, A

NoLe

M, M,

Glines,
Graham S. and M.A.
Hansen, T.

Henlev, I.M,
Hough, V.S.
Hunter, E.
Hunter, R.L, and M.E.
Lowdcrm | k, D,

Lowry, S.E. and D. C.

Lowy, W.E. and M.A.

R.M, and D.R

P.0. Box 8

P.O Box 31
2135"p* Street

P.O Box 1071
75 s. San Rafael
P.0. Box 265
Rt. 1, Box 34
P.O box 7
109 014 Stage Rd.
22 Juanita Wy
2135vp" Street
stage &t.
2723 Jefford Pl.
P.0. Box 68

P.0O. Box 595

CTY OR TOW

Petrolia,

San Franci sco,

Sacr anent o,
Petrolia,
Petrolis,
Petrolia,
Petrolia,
Petroli a,

Eureka,
Petroli a,
Anchor age,

Pasadens,

Fortuna,

Helf Moon Bsy, Calif.

Petrolin,

Salinas,

San Franci sco,

Petroli a,

Eur eka,
Petroli a,
Anchor age,
Fer ndal e,

Ferndale,

Calif,

Calif,

Calif.
Calif.
Calif.
Calif.
Calif.
Calif.

Calif,

Al aska

Calif.

Calif.

Calif.

Calif.

Calif,
Calif.
Calif.
Alaska
Calif.

Calif.

Calif.

Calif.



ADDRESSES CONTD.

NAME STREET OR P.0. BOX ATy OR TOV
Lytel, B.R. 630 "H" Street Eur eka, Calif.
Madsen, F. Address Unknown
Ohman, W.I. and A S. 803 *L* Street Eur eka, Calif.
Rackliff, C.C. Petrolia, Calif.
Rochlin, A Drawer "“g® Arcata, Calif,
Russ, J. and A QCcean House Ferndale, Calif.
Sound Lunber Conpany Drawer "K* Arcata, Calif,
Stewart, H.H. Petroli=, Calif.
The Ezcific Lunber Co. Scotia, Calif.
Thorpson, R.H. and R.M. pP.0. Box 19 Petrolis, Calif.
Titus, F. and M. Rt, 1, Box 74 Ferndale, Calif.
Tooby and Prior, Inc. F.0. Box 138 Eur eka, Calif.
U.S.4A., Dept of the Int. San Francisco, Calif,
Welker, M.L. F.O. Box 483 Scotis, Calif.
destfall, N.3. and M A P.0. RPox 2264 Modest 0, Calif.
White, R #. and M. C, P.O, Box 363 Ferndale, Calif.
Wright, C.E. P.0, Box 19 Petrolis, Calif.

Zanone, A, and S. Petrolia, Calif.



TABLE B
HUMBOLDT STATE COLLEGE

WATERSHED MANAGEMENT

Duretion table summary of_ North Fork Mattole River At Petrolia, Californis
for the years_ _ 1952-1957 Drainage area, _37.6 square miles
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TABLE %

- LNECRVATI ON USED | N_CONSTRUCTI ON OF THE

HY:SOMETRIC (AREA-ELEVATION THE

FORK MATTOILE H VER WATERSHED

Li mting Area Between Per cent Percent O Total

El %?/rgt%rns (;(O,&]tzt roeusr)S To(t]al LQo/v\E/)er r Caivr%nt
(Ft.)

50 - 300 1297 5.4 100

300 - 600 1365 5.7 94.6
600 - 900 2019 8.4 88.9
900 - 1200 2988 12.4 80.5
1200 - 1500 3685 15.3 68.1
1500 - 1800 4280 17.8 52.8
1800 - 2100 3360 14.0 35.0
2100 - 2400 2760 11.5 21.0
2400 - 2700 1360 57 9.5
2700 - 3000 724 2.9 3.8
3000 - 3400 226 .9 ‘9






