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SUMVARY
Four stream drai nages were surveyed during July 1966 to determ ne
the extent of damage from past |ogging and other activities. The
streans are the Garcia River, Mendocino County; Redwood Creek
Hunbol dt County; North Fork of Battle Creek, Shasta County; and
M ddl e Fork of Mkel umme River, Cal averas County.

A total of 328 mles was surveyed. O this, 108 mles (33% were
severely damaged, 27 mles (8% were noderately damaged, 127.5
mles (39% were lightly damaged, and 65.5 mles (20% were
undanmaged.

The nost severe damage occurred in Redwood Creek and the Garcia
Ri ver, both in the redwod forests of the Coast Range.

In the North Fork of Battle Creek and in Forest Creek, tributary
to the Mddl e Fork of Mbkelume R ver, there was five tines the

poundage of trout per unit area in undamaged control sections as
in severely danaged areas.

In Forest Creek, water tenperatures increased about 0.5° F. per
mle in well-shaded areas, conpared to 1.5 to 2.0° F. per mle in
unshaded areas.

! Submitted August 1966.
Inl and Fisheries Adm nistrative Report No. 66-10.
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I NTRODUCT1 ON

The Departnent of Fish and Gane is greatly concerned about the |oss of good
stream habitat due to poor watershed managenent practices, which have been
causi ng serious damage for many years. Loggi ng, road buil ding, dam
construction, and overgrazing are all invol ved.

Stream damage in California is not new Testinony given to the Senate Interim
Conmittee on Stream and Beach Erosion (Senator A. A Way, Chairman) in 1956

i ndicated that 925 mles of streans had been damaged or destroyed by early
1955. The estimate by the end of 1956 was over 1,000 miles of streans

damaged

A survey in 1962 indicated 33 streans totalling about 55 miles, were danaged
t hat year.?

In order to define the present extent of damage in a prelimnary way, four
streanms were surveyed during July 1966. They include the Garcia River,
Mendoci no County; Redwood Creek, Hunbol dt County; North Fork of Battle Creek,
Shasta County; and M ddl e Fork of Mkelume River, Cal averas County.

W believe these streans are reasonably representative in their areas. They
were surveyed by maki ng observations in and al ong the stream channel s.

I nformati on concerni ng each section of each streamwas recorded on stream
survey fornms, and included observations on degree of siltation, anount of
shelter, cover, pools, debris and barriers in the stream channel, extent of
streansi de canopy, nunbers of diversions, fishes present, and causes of
damage. Frominformation collected, the various stream sections were
classified as foll ows: severely damaged, noderately damaged, |ightly damaged,
or undamaged.

Cl assification was based on the following criteria:

Severel y damaged

@ 75-100 percent of the stream bottom was covered with silt,
(b) st reansi de canopy and pools were totally elimnated, or
(© there was a total loss of shelter for fish

Li ghtly danaged

(a) 50 percent pr less of the bottomwas covered with silt, together
with a partial |oss of pools or streanside canopy,

(b) shelter was partially renoved

(c) pool s were elimnated

(d) canopy was renoved, or

(e) debris was present and abundant in stream channel

Moder at el y danaged

Internediate between the lightly and severely damaged categori es.

2 Cal houn, Al ex and Charles Seel ey
1962. Logging damage to California streans in 1962. Calif. Dept. Fish
and Gane, Inland Fish. Adnmin. Rept. No. 63-2, 15 pp. (Mneo.)
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RESULTS

A total of 328 miles was surveyed. O this, 108 mles were severely damaged
27 mles were noderately damaged, and 127.5 miles were lightly damaged (Tabl e
[). Only 65.5 mles, 20 percent of the total, are undanaged at the present
time. One third of the total has been severely damaged.

O the four drainages surveyed, Redwood Creek showed the nbst severe danmage
followed by the Garcia River. Significantly, both of these streanms are in the
Redwood Regi on of the Coast Range. Steep slopes of highly erodible materials
are characteristic of this region

Most of the damage to the North Fork of Battle Creek and the M ddle Fork of
Mokel utme Ri ver was cl assed |light. These streans, in the Cascade Range and
the Sierra Nevada respectively, are in areas with gentler slopes and
generally less erodible soils than those of the Coast Range.

Figures 1, 2, 3, and 4 show | ocati ons of damaged and undanaged areas.
FI SH POPULATI ON SAMPLI NG

Fi sh popul ati ons were sanpled in sections of the North Fork of Battle Creek
an Forest Creek, tributary to the Mddle Fork of Mkelume River, to
determ ne the nunbers and wei ght of trout in undisturbed and in damaged
sections of the streams. Results fromboth streans indicate approxi mately
five times as nuch trout by weight, in undamaged streans as in severely
damaged sections (Tables and 3). Figure 5 portrays graphically the pounds of
trout per acre in the various danaged sections of Forest Creek. Both streans
were sanpled with an el ectro-shocker in 200- or 300-foot sections.

WATER TEMPERATURES

The effect of renoval of the streansi de canopy on water tenperatures was
measured in Forest Creek, Calaveras County. Conplete renoval of shade
resulted in undesirable tenperatures. During the late July-early August

peri od, water tenperature ranged from70 to 73° F. in shaded portions. In the
unshaded portions, tenperatures increased to 75 to 78° F

Tenperatures increased about 0.5° F. per mle in shaded portions of the
stream but increased from1.5to 2.0° F. per mile in the cleared or partially
cleared areas. Figure 6 shows the results of a series of tenperature
measurenents mad in Forest Creek within a period of about one-half hour
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TABLE 1

St r eam Damage

St ream Tot al Severely Moder at el y Lightly

mles damaged damaged damaged  Undamaged
Garcia R ver 104 37 15 37 15
Redwood Creek 84 6 4.5 6 9.5
North Fork Battle Creek 86 5 2.5 46.5 32
M ddl e Fork Mokel umme Ri ver 54 2 5 38 9

Total s 328 108 27 127.5 65.5




TABLE 2

Trout Sanpling, North Fork of Battle Creek, Shasta County,
June 7, 1966

Section Danmage Nunber of Pounds of pé\éﬁgiggf
characteristics t rout t rout trout per
section
1 ad logging (10 years %) 6 0.52
2 1965 | oggi ng 4 0.12 0.44
3 1965 | oggi ng 29 0. 67
4 Undamaged 25 1.95
2.02

5 Undamaged 23 2.10




Trout Sanpling,
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TABLE 3

July 25, 1966

Forest Creek, Cal averas County,

Secti Severity of T o Adul t trout Pounds of trout
ection damage ype o amage per mle* per acre
1 Undamaged Undi st ur bed 280 83
2 Li ght Partial |oss of pools 228 40
and shel ter
3 Moder at e Conpl ete | oss of 150 25
pool s; partial |oss of
shel ter
4 Severe Conpl ete | oss of 105 12

pool s and shelter
heavy siltation

* Trout over

6 inches classed as adult.
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DI SCUSSI ON
Garci a River

Most of the severely danaged areas in the Garcia River are the result of
current operations. Sidehill slopes are very steep, and many of themare
laced with skid trails and | ogging roads. There has been little effort to
keep heavy equi pment out of the streanmbeds, and in numerous instances roads
have been constructed in the stream channels, oftentinmes noving the stream
out of its natural channel

The Garcia River has runs of silver salnon and steel head rai nbow trout, and
some headwat er streams contain resident rainbowtrout. A large portion of the
streans that were suitable for spawning and as nursery areas for sal non and
st eel head have been severely damaged. Suckers now appear to have repl aced

sal noni ds as the

dom nant fish in a large section of the Garcia River. This can be attributed
directly to deterioration of the stream habitat.

Redwood Creek

H storically, Redwood Creek supported fair runs of king and silver sal non

st eel head rai nbow and coastal cutthroat trout. Resident rainbow and cutthroat
trout al so inhabit upper reaches of the basin. King salnon spawmn in the main
stem of Redwood Creek, whereas the other species mainly spawn in the
tributaries.

The main stem of Redwood Creek has undergone extensive change in recent years
| arge anobunts of sand, silt, and gravel have been deposited in the channel
and as a consequence, the streanmbed has wi dened and raised. Pools are al npst
nonexi stent, taring low flows, the water is exposed to direct sunlight al nost
t hroughout the entire length of stream Streanside vegetation is presently
too far fromthe live streamto be of nuch benefit. The river channel is

| argely unsuitable as a nursery for young sal non and steelhead in its present
condi ti on.

Bot h man-made and natural conditions have contributed to the deterioration of
Redwood Creek. Major floods in 1955, 1964, and 1965 washed enor nobus anounts
of material into the main stem filling pools and w deni ng the channel
Loggi ng activities, particularly the construction of roads and skid trails
and the removal of vegetative ground cover, have been a najor factor
contributing to increased erosion and | and slippage.

North Fork of Battle Creek

Resi dent trout, both rainbow and brown, are inportant ganme fish in the North
Fork of Battle Creek drai nage. The Departnent of Fish and Ganme stocks

cat chabl e-si zed rai nbow trout in several streans in the area surveyed to
provide recreation to the many anglers who fish here.

Loggi ng has been conducted since the 1800's in the Battle Creek drainage;
however, because of a nunmber of factors, erosion problens are not as great
here as in many other localities. Extensive damage does not generally occur
due to any particul ar disturbance, although there was one bad operation al ong
the creek in 1965. Damage due to | oggi ng has been localized and rel atively
mnor in this area as a whole.



Middle Fork of Mokelumne River

Resident rainbow and brown trout are found in this drainage. Catchable-sized
rainbow trout are also planted in several stream sections. All of the streams
flowing through lands logged in the last 20 years have been damaged to some

degree. Most of the damage has been caused by heavy equipment operations within the
stream channels, and by removal of the streamside canopy. In this drainage, no
stream disturbance other than siltation from upstream logging operations was noted
on U. S. Forest Service lands.

CONCLUSIONS
1. Logging operations are damaging streams throughout much of northern California.
2. The most serious damage is being done in the Coast Range.

3. Most of the damage results from removal of vegetation along the stream banks and
on the hillsides, and heavy equipment operations in the stream channels.

4. Excessive erosion fills pools and makes stream habitat less suitable for trout
and salmon.

5. Removal of the streamside canopy results in increased temperatures that
approach the lethal limit for trout.

6. Trout populations are reduced significantly in severely damaged streams.
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FI GURE 5. Trout popul ations from damaged secti ons of Forest

Cal averas County, July 25, 1965.
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FI GURE 6. Rel ati onshi p between stream canopy and stream tenperat ures,
Forest Creek, Cal averas County, August 2, 1966, 4:00 p.m





