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Mar k West Creek, Sonoma County - Siltation Investigation

On Cctober 24, 1980 an investigation of siltation in the headwaters
of Mark West Creek was undertaken at your request. The area
i nvestigated was within Section 27, Township 3 North, Range 7 West.

| drove to Mark West Creek on the Ranchero Mark West (7125 St.
Hel ena Road) owned by a M. Doersken. The caretaker, Mke, gave ne
perm ssion to park ny truck on the ranch and to survey the stream

Upstream fromthe Ranchero Mark West the streamflows through a deep
st eep-sided, and heavily wooded canyon. The streamflows in series
of cascades at an average gradient of 4% Downstream fromthe
Ranchero Mark West the canyon becones | ess deep and steep-sided but
remai ns heavily wooded; the flowis no | onger cascadi ng, the
gradi ent averages 2.5%

Observati ons

I first wal ked upstream for about Y2mle fromthe ranch houses to
determ ne the character of the streamin an undi sturbed state.

| estimated the flowto be .2-.4 cubic feet per second, water
tenperature was 54°F. The streamis about 70% riffle (70% boul der
30% coarse gravel) and 30% pool (20% boul der 40% fi ne gravel, 40%
sand with a small portion of silt). Pools average about 25 x 10" x
1.5 deep with excellent cover of undercut banks, boul ders, and
exposed root masses. Riparian canopy ranged from 15 to 100%
provi di ng excell ent shadi ng. Nunerous juvenile steel head trout were
seen. In general the area appeared to be an excell ent spawni ng and
nursery area for steel head.

I then wal ked downstream past two stream crossings to a point about
100 yards downstream of M. Doerksen's (sic) property line. The
character of the downstream section is very simlar to that observed
above except that the gradient is a little less. At the upper
crossing a layer of fine, light colored silt (all fine enough to
pass through a 0.83 mm sieve) had been deposited over the entire
width of the streamto a depth of about 34" average. The silt
deposits were evident in the stream bed for about 400' downstream
(to the lower crossing); nost of the material had settled within the
first 200'. At the |ower
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crossing a layer of simlar material had been deposited of the wdth
of the streamto a depth of about 1" average. The silt deposits were
evident for 700" downstreamwi th nost of the material having settled
within the first 3000'. Wth an average streamw dth of 10", |

cal cul ate that about 75 cubic feet of silt is nowsitting on the
streambed in the i nmedi ate i npact area; considerably nore,

undoubt edly, was carried dowstreamfor up to several mles. The
source of the silt was, according to Mke, |eakage fromthe earth
nover whi ch nmade approxi nately 50 stream crossings.

No direct loss of fish life was observed due to siltation. Juvenile
st eel head and crayfi sh were observed in the streamjust bel ow each of
t he crossings.

D scussi on

Modi fication of streanbed habitat by deposition of sand and silt-sized
particles undoubtedly poses the nost serious threat to our fishery
resources. It is on the streanbed that the bul k of the food required by
trout and young sal non is produced.

Trout and sal non production is directly related to the presence of
suitabl e streanbed nmaterials. Sal nonids deposit their eggs in nests or
"redds" which they excavate in the gravel. The redds are backfilled
after spawning in such a nmanner that water is permtted to flow
continuously over and around devel opi ng eggs, thereby satisfying their
need for oxygen.

The addition of fins sedinents to spawni ng beds decreases the
perneability of spawning gravel and thus Ilimts the anmount of oxygen
avai | abl e for devel opi ng eggs (Cordone and Kelley 1961; MNeil and
Ahnel |l 1964; Hall and Lantz 1969; Phillips 1971). The rel ati onship

bet ween the perneability of spawning gravel and the fraction of total
streambottommnaterial less than 0.85 nmmin di ameter has been di agraned
by McNeil and Ahnell (1964) and is reproduced in Figure 1. The

rel ati onship between the perneability of spawni ng beds and survival of
pi nk and chum sal non reported by Wckett (1958) is reproduced in Figure
2 fromMNeil and Ahnell (1964). Field experinments have indicated that
hi gher intragravel oxygen concentrations nean better survival of

st eel head eggs and al evins (Coble 1961). Additionally, steel head
enbryos grow faster at hi gher oxygen concentrations (Shumway, Warren and
Doudorff 1964). Havi ng adequate oxygen is directly related to substrate
perneability.

Fi ne sedinents nay al so reduce the survival of fry by inpeding their
energence fromthe gravel. 1In experinments reported by Hall and Lantz
(1969), the ability of steel head and coho salnon fry to energe from
gravel s containi ng varying anounts of fine sand, 1-3 mmin dianeter, was
nmeasured, the rel ationship found between survival (emergence) and the
percentage of fine sedinments in their study is reproduced in Figure 3.
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After enmergence, salnmonid fry may still be affected by fine

sedinment. Crevices and interstices in gravel are used as cover by
salmonid fry to avoid predation. Wen fine sedinents fill these
spaces, escape cover is elimnated (Phillips, 1971). Additionally,
spaces between boul ders and rubble in pools and runs may be filled,
reduci ng cover needed by larger trout (Cordone and Kelley 1961).

The mainstay of the diet of salnonid fishes is conposed of insects such
as stoneflies, mayflies or caddisflies. These insects develop on the
cl ean surfaces of large gravels and cobbles and depend to a | arge
degree on water turbul ence on which they feed. The deposition of sand
or clay around and over streanbed rubble elimnates both the area upon
whi ch aquatic insects may devel op and the turbul ence required for
effective feeding, thus elimnating those insects.

Silt and sand can also rapidly fill the very areas steel head and
sal mon prefer to reside, nanmely undercut banks, the |lee of |arge
rocks or bottom of shaded pools. Trout unable to find sheltered
resting places in streans becone so stressed that they soon die of
exhausti on.

Once deposited, fine sedinents often becone conpacted and defy
transport even under very heavy streanflow conditions. This is
particularly true in the case of sedinents from excavated sources
such as roadways and fills which are essentially unweathered, flat
or angul ar, or which denonstrate an especially cohesive nature such
as clays. Under these circunstances the "fines" tend to "cenent”
the gravel s together and once this has occurred, adult fish are no
| onger able to dig nests to lay their eggs. It nmay take as long as
five to ten years for gravels to recover their original spawning
potential (Cal houn, 1967).

Suspended particles in the sand-silt size class seriously conprom se
respiratory tissues. Sherk et al (1974) found that natural weathered

sedinments tend to clog gill spaces while unweat hered m neral solids
coat gill filaments inpeding water contact and thus proper gas
exchange*

Suspended particles also dislodge insects and al gal popul ati ons
sufficiently to inhibit primary and secondary productivity to the
detriment of the streami s carrying capacity (lwanoto, 1978). A sand
or nmud bottom provides habitat for burrowi ng invertebrates, but they
are not as available to salnonids for food as are forns such as
mayflies, caddisflies and Stoneflies that inhabit gravel areas.

O her aquatic residents are also affected by siltation. Salamanders
and ot her anphi bi ans can becone trapped along with fish and eggs
beneath cenmented gravels and rocks (Branson and Hatch, 1972).
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Productive spawni ng beds generally contain no nore than 15-20
percent fines; materials less than 0.833 mmin dianeter (McNeil and
Ahnel |, 1964; Tagart, 1976). The presence of up to 33.3 percent
fines was found to reduce steel head and coho sal non bi omass by 42
and 65 percent respectively. (Burns, 1972).

Concl usi ons

VWil e there has been no observed direct | oss of fish in Mark West
Creek, it is to be expected, froma review of the | arge body of
scientific literature on the subject of siltation, that there wll
be a significant reduction in the stream s productivity for
steel head trout and other aquatic |life. Steel head survival in egg,
alevin, and fry stages will be reduced through reduced gravel
perneability, clogged interstitial spaces in the gravel, reduced
cover, and reduced food availability.

The real inmpact of this case of silt deposition can only be
appreci ated, however, when evaluated as part of the cunmmul ative
i mpact of thousands of simlar cases throughout the county and the
state. The seemingly mnor stream nodifications resulting from
single road building, |logging, agricultural, or other operations
have cummul atively | ead to severe degradation of our streans and to
correspondi ng declines in our salnon and steel head runs and in sone
cases to the loss of entire runs.
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Rel ati onshi p bet ween
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passi ng through a 0.83 mm si eve.
1964) .

McNi el and Ahnel |

coefficient of perneability and the
vol ume of the stream bottom materials
(Curve fitted by eye). (From
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Figure 2. Relationship reported by Wckett (1958)

bet ween perneability of spawni ng beds
and survival of pink and chum sal non
to mgrant fry stage. (From McNi el
and Ahnell, 1964).
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Figure 3. The rel ation between percentage of fine
particles in an artificial gravel bed and
the ability of Coho sal mon and st eel head
trout fry to emerge through the gravel.
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