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ciates. Nearly all the redwood habitat in the Noyo watershed is
secondary or tertiary successional growth due to logging of old and
young forest that occurred from the mid-1800’s to the present day. In
many second growth forests, tan oak has surpassed the frequency with
which it formerly occurred due to its high fecundity and rapid growth rate
(MRC 2005b).

Montane hardwood habitat comprises about 7% of the watershed (CDF
and USDA FS 2005). Typical montane hardwood habitat consists of an
evergreen hardwood tree layer, a patchy shrub layer, and sparse herba-
ceous cover. In the Coast Range, species composition is usually canyon
live oak on steep slopes and rocky ridge tops, replaced at higher eleva-
tions by huckleberry oak. At still higher elevations, various pines become
dominant with hardwoods scattered throughout the overstory. Associates
include Douglas-fir, tanoak, Pacific madrone, California bay laurel
(Umbellularia californica), California black oak (Quercus kelloggii), and
bristlecone fir (Abies bracteata). Understory vegetation consists of sparse
woody shrubs such as manzanita and poison-oak and few forbs
(McDonald 1998).

Annual grassland habitat makes up about 5% of the Noyo River
watershed ((CDF and USDA FS 2005), and is found mainly at lower
elevations in the watershed where it once supported ranching opera-
tions. Annual grassland habitat is open and comprised primarily of
annual plant species with introduced forage grasses generally dominant
(Kie 2005).

Closed-cone pine-cypress habitat comprises about 5% of the Noyo River
watershed ((CDF and USDA FS 2005). In Mendocino County, closed-cone
pine-cypress habitat occurs on marine terraces on acidic, poorly drained,
shallow, nutrient-poor soils, which often have a hardpan. Due to these
harsh conditions, the entire forest is stunted—usually growing just one
to three meters tall—and is called pygmy forest. Pygmy forest, like all
closed-cone pine-cypress habitat is a fire adapted plant community;

all of the dominant trees are serotinous and the shrub layer readily re-
sprouts after fire events. The vegetation is comprised of pygmy cypress
(Cupressus pigmaea), Bolander pine (Pinus contorta var. bolanderi), and
bishop pine (Pinus muricata); the understory may include California
rhododendron (Rhododendron macrophyllum), western Labrador tea
(Ledum glandulosum), wax myrtle (Myrica cerifera), hairy manzanita
(Arctostaphylos columbiana), and blue huckleberry (Vaccinium ovatum).
Pygmy cypress forest is a unique system recognized in the California
Natural Diversity Database as a sensitive community type and is demar-
cated in the Mendocino General Plan Background Report as a constraint
to certain land use activities.

Douglas-fir habitat occurs in roughly 4% of the Noyo River watershed
((CDF and USDA FS 2005). Douglas-fir habitat is characterized by a high,
irregular overstory of tall (up to 295 ft) Douglas-fir trees underlain by a
lower overstory of densely spaced sclerophyllous, broad leaved ever-
green trees such as tan oak and madrone (Raphael 1998]). The remaining
habitat types in the watershed each make up less than 4% of the
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watershed. They are: coastal scrub (3%), eucalyptus (<1%), Klamath
mixed conifer (<1%), lacustrine (<1%]), mixed hardwood conifer (2%],
montane riparian (<1%]), saline emergent wetlands (<1%), and wet
meadow (<1%). The rest of the watershed is barren or urban (3%) (CDF
and USDA FS 2005).

Riparian Habitat

High quality riparian habitat is critical to the viability of numerous
species of terrestrial and aquatic wildlife, providing shelter and forage
during a variety of life stages. Riparian habitat provides instream
nutrients that sustain diverse macroinvertebrate populations, supporting
a variety of aquatic and terrestrial wildlife. Additionally, riparian habitat
plays a key role in maintaining in-stream processes and functions—
providing temperature regulation via canopy over the stream, and
contributing a source of large woody debris to the instream environment.

Riparian Canopy Cover

Canopy cover is important to reduce heat gains from solar radiation and
to provide nutrients for aquatic insects. Stream canopy cover has been
determined to be the most important variable associated with stream
temperature variation, but stream temperature also varies with changes
in ambient air temperature and physical factors such as geology,
hydrology and geography. The majority of data regarding riparian habitat
in the Noyo are related to its role in providing canopy cover over streams.
The percent canopy cover varies throughout the Noyo WAU; 58% of Class
| watercourses were classified with high streamside shade with 28%
classified as moderate and 14% classified as low streamside shade (MRC
2000a). Riparian bank vegetation and shade canopy are mostly high. The
middle mainstem Noyo has poor canopy condition with good streambank
vegetation (Albin 2006). Canopy cover in streams within or adjacent to
JDSF was generally good. In surveys conducted during the mid-90s,
most surveyed streams meet or exceed the 85% target for canopy cover.
Those that do not meet the target are the wider rivers, such as the
mainstem Noyo (CDF 2006).

Temperatures above 62° can be detrimental to juvenile coho, while
temperatures greater than 73° are considered lethal (La Ven et al. 2002),
although the period of time high temperatures exist, the volume of
stream affected, and the availability of thermal refugia influence surviv-
ability . In general, temperatures decreased from 1991—1999 at
monitoring locations in the Noyo WAU although some locations showed
no change (MRC 2000a). MWAT data show temperatures that are suitable
for coho in the Pacific Ocean tributaries and sub basins, including
Pudding Creek and Hare Creek. Stream temperatures are also suitable
in the South Fork Noyo River and its tributaries. Water temperatures are
suboptimal in the mainstem Noyo River and several tributaries to the
upper mainstem, including North Fork Noyo River, Hayworth Creek,
North Fork Hayworth Creek, Olds Creek, Redwood Creek, and Burbeck
Creek, in spite of the fact that many of these tributaries have adequate
canopy shade (Albin 2006). Temperatures may be elevated in these tribu-
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taries due to decreased water depth, increases in ambient air temper-
ature, or physical factors such as geology or hydrology. In the JDSF DEIR
( CDF 2006), water temperatures identified as potentially of concern
occurred in the North Fork of the Noyo and the South Fork of the Noyo—
including Parlin Creek, although the temperatures in Parlin Creek were
found by Valentine (1996, in CDF 2006)]to be marginally acceptable for
coho. The highest stream temperatures occurred in Hayworth Creek and
upper Noyo mainstem (CDF 2006).

Large Woody Debris

Large Woody Debris (LWD] is recognized as an important component

of salmonid habitat. It provides an organic energy source for aquatic
organisms, influences sediment travel through streams, and provides
structure to the streambed and banks. During the earliest days of the
local timber industry, large logs were placed in the channel of the river
and floated to the mill during storm events. Woody debris was often
removed to reduce obstructions to downstream movement. This activity
tended to simplify the channels. Timber harvest activities have affected
LWD recruitment into streams by removing wood that might have been
delivered naturally to streams and by removing log jams from the
channel, a practice that was encouraged and practiced by the California
Department of Fish and Game and which occurred from the 1950s
through the early 1990s in an effort to restore declining salmonid popu-
lations (IFR undated). During that time, the excess wood in streams from
logging operations caused many streams to be impassable and was also
considered to have negative impacts on fish habitat. In many cases, LWD
removal was conducted by county and state entities (D. Wright,
Hawthorne, pers. comm.). During the period between 1959 and 1964,

at least 4,167,624 board feet of LWD was removed from Noyo River
watershed streams and stream banks (MRC 2000a).

In a study conducted by Mendocino Redwood Company (MRC) in streams
on their property, mainstem channel segments of the Noyo River, North
Fork Noyo River, and Hayworth Creek were determined to have insuffi-
cient LWD. Due to the width of these river channels, very large LWD
pieces or large debris jams are necessary to maintain LWD in the
channel during high flow events; for streams greater than 66 feet wide,
key pieces of LWD must be about 24 inches in diameter and 39 feet long
(Bisson et al. 1987, cited in CDF 2006). Recruitment and retention of LWD
in these channels will pose a challenge for fisheries restoration.
Abundant LWD was documented in channel segments of Redwood Creek,
Olds Creek, Middle Fork of the North Fork Noyo River, Burbeck Creek,
and Marble Gulch. LWD abundance in smaller tributaries in the Noyo
MRC Watershed Analysis Units (WAU]) varied from sparse to abundant.
There is a higher probability of LWD pieces remaining in place in the
smaller tributary channels during high flow events, however, LWD
retention is variable due to the dynamic nature of stream systems. Not
all stream reaches will maintain ideal LWD densities even when condi-
tions support LWD retention. Most streams in the WAU are classified as
either high or moderate instream LWD demand (MRC 2000a). Albin
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(2006) recommended LWD placement to improve poor shelter ratings,
improve retention of spawning gravel, and sort streambed sediments
for 44 out of 52 streams surveyed in the HSA.

Wildlife

A total of 381 species of wildlife are predicted to occur in the Noyo River
watershed (CDFG CIWTG 2005). Of these, there are eighteen amphibian
species, 261 bird species, eighty-two mammal species, and twenty
reptile species. Two hundred and three of the species use at least one
seral stage of the most common habitat type—redwood forest—to meet
cover, reproductive, or forage requirements.

The amphibian species predicted to occur in the watershed include:
California giant salamander (Dicamptodon ensatus), southern torrent
salamander (Rhyacotriton vareigatus), California newt (Taricha torosa),
ensatina (Ensatina eschscholtzi), tailed frog (Ascaphus truei), northern
red-legged frog (Rana aurora), foothill yellow-legged frog (Rana boylei),
rough-skinned newt (Taricha granulosa) red-bellied newt (Taricha
rivularis) and bullfrog (Rana catesbeiana) (see Appendix A, Herpetofauna
Predicted to Occur in the Noyo River Watershed). The Northern red-legged
frog is classified as threatened under the Endangered Species Act (ESAJ,
while the other amphibians are more common. Although specific habitat
requirements vary, all amphibians predicted to be found in the Noyo
River watershed require a cool, moist environment and are usually found
in close proximity to or within rocky streams, pools, or springs ([CDFG
2005).

The invasive bullfrog (Rana catesbiana) was introduced to California
several times in the early 1900s and spread widely and rapidly. Adults
are opportunistic feeders, which outcompete and prey upon many native
amphibians. They have a wide diet of both aquatic and terrestrial prey
such as invertebrates, fish, salamanders, frogs, tadpoles, spadefoot
toads, snakes, turtles, birds, and mice. They are highly aquatic;
permanent water is required for complete larval development, although
adults will travel long distances from water during rainy weather (CDFG
2005). In 2004, MRC instituted a program to control bullfrog populations
where they coincide with red-legged frogs. From mid-April through mid-
June, bullfrogs in a 75,000 square foot pond (surface area) were
systematically eradicated by a three person crew once each week. 517
individuals were removed during the 11 week period. Upon a return visit
to the pond in 2005, a 4-person team was unable to capture any meta-
morphic bullfrogs and only two tadpoles. The number of adult bullfrogs
was drastically reduced and there was a threefold increase in the
number of red-legged frog egg masses. Red-legged frog egg masses
remained constant between the years at two nearby control ponds.
Efforts to eradicate the bullfrogs from this pond will be conducted
annually (MRC 2000b).

Twenty species of reptiles are predicted to be present including western
pond turtle (Emys marmorata), sagebrush lizard (Sceloporus graciosus),
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rubber boa (Charina bottae), gopher snake (Pituophis cateniter), and
California mountain kingsnake (Lampropeltis zonata). (CDFG 2005).

Eighty-two mammal species are predicted to be found in the Noyo River
watershed including several rodents, bats, and squirrels, American
beaver (Castor canadensis), black bear (Ursus americanus), ringtail
(Bassariscus astutus), American marten (Martes americana), fisher
(Martes pennanti), weasels, American badger (Taxidea taxus), western
spotted skunk (Spilogale gracilis) and striped skunk (Mephitis mephitis),
mountain lion (Puma concolor), bobcat (Lynx rufus), seals and sea lions,
mule deer (Odocoileus hemionus), and elk (Cervus elaphus). Non-native
species predicted are wild pig (Sus scrota), fallow deer (Dama damal),
red fox (Vulpes vulpes), and Virginia opossum (Didelsphis virginiana)
(CDFG 2005) (see Appendix B, Mammals Predicted to Occur in the Noyo
River Watershed).

MRC conducts mesocarnivore surveys, specifically to detect the Pacific
fisher (Martes pennanti pacifica) and Humboldt marten (Martes americana
humboldtensis). In addition, DFG has conducted mesocarnivore surveys in
JDSF, but there have been no detections of either martin or fisher (CDF
2006). Although these carnivores are not listed under the ESA, they are
relatively rare and associated with mature redwood forests; little is
known about their demographics in North Coastal California. There are
currently two separate Pacific fisher populations in California, north-
western California, and the southern Sierra Nevada mountains. They
are found in intermediate to large-tree stages of coniferous forest and
deciduous riparian forest with greater than 50% percent canopy cover
(CDFG 2005). Due to rapidly disappearing habitat, and historic trapping,
it is expected to be listed under the ESA (MRC 2006a). The Humboldt
marten was thought to be extirpated from northwestern California prior
to its rediscovery in 1996. A marten was observed by DFG biologist Scott
Harris in Humboldt County in 1992, however, there have been no
confirmed sightings in Humboldt or Del Norte counties since. Humboldt
marten were historically more scarce in Mendocino and Sonoma counties
(CDF 2006). This agile climber is mostly arboreal; it prefers mixed ever-
green forests with greater than 40% canopy cover with large trees and
snags. Martens are very sensitive to human disturbance and have
declined due to clearcutting and even-aged forest management (CDFG
2005). At five track-plate survey sites in MRC’s Noyo watershed
ownership, spotted skunk, striped skunk, black bear, opossum, gray fox,
weasel spp., raccoon, and ringtail were detected during 2004 and 2005.

Two hundred sixty-one bird species are predicted to spend at least part
of the year in the Noyo River watershed (see Appendix C, Birds Predicted
to Occur in the Noyo River Watershed). This list includes pelagic birds,
wading birds, ducks and other water birds, raptors and other birds of
prey, ground nesters, owls, and passerines. The federally endangered
Brown Pelican is predicted to occur in the watershed. Other birds of
concern which potentially occur are the federally threatened Bald Eagle,
Western Snowy Plover, Marbled Murrelet, and Northern Spotted Owl
(CDFG 2005). Of special concern are the Marbled Murrelet
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(Brachyramphus marmoratus; MAMU) and Northern Spotted Owl (Strix
occidentalis caurina; NSO) because of their close association with old-
growth and mature redwood forest, which has been heavily impacted

by timber harvest since the late 1800s.

The marbled murrelet is a small Pacific seabird that requires dense,
mature coastal forests of redwood and Douglas-fir for nesting (DFG
2005). The species has low fecundity and is at risk from oil spills, gill
nets, and overfishing of their prey base at sea and the removal of their
nesting habitat on land (MRC 2006b). In 1992, the MAMU was listed as
threatened under the ESA and endangered under the CESA. Timber
companies initiate ground surveys associated with Timber Harvest Plans
(THPs) to determine whether MAMU occupy potential nesting habitat
prior to harvest associated activities within a quarter mile (CDF 2006).
No MAMU were detected during any ground surveys during 2005 in MRC
holdings in the Noyo River watershed (MRC 2006b). Additionally, yearly
surveys in various JDSF holdings have detected no MAMU, although 897
acres in Lower Hare Creek has been identified as potential habitat (CDF
2006). To date, no MAMU have been detected in the Noyo River
watershed. However, they have been detected in Russian Gulch State
Park to the south and the Middle Fork Ten Mile River to the north (M.
Jameson, CDF, pers. comm.].

There is a high density of NSO nest sites within the Noyo River HSA (M.
Jameson, CDF, pers. comm.). NSO reside in dense, mature, multi-
layered mixed conifer, redwood, and Douglas-fir forests. This preference
is thought to be related to several characteristics: low tolerance for high
temperatures, concealment from competitors, and predators, and
protection from cold and precipitation during the winter (CDFG 2005).
Population levels in northwestern California have been stable to slightly
decreasing from 1985 through 2003 based on results from four study
areas in northern California (CDF 2006). In an effort to fill a data gap with
respect to NSO demographics and habitat use in southern Mendocino
County, MRC initiated a NSO banding program in 2003. The company is
still in the process of banding the entire population of NSO within its
property (MRC 2006b). NSO populations have been studied at JDSF for
over a decade (CDF 2006).
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Salmonids

Three anadromous fish species inhabit the Noyo River: steelhead trout
(Oncorhynchus mykiss), coho salmon (Oncorhynchus kisutch), and chinook
salmon (0. tshawytscha), which are all listed under the Endangered
Species Act. Steelhead are listed as threatened (2000—federal], coho
listed as endangered (2005—California and federal], and chinook are
listed as threatened (1999—federal). Non-salmonid species in the
watershed include the spine stickleback (Gasterosteus aculeatus), Pacific
lamprey (Lampetra tridentata), and sculpin (Cottus spp.).

Steelhead

Steelhead migrate upstream during winter to spawn. Their migration
begins in October/November and continues through February/March.
The mainstem of the Noyo and the major tributaries (North Fork Noyo
and Middle North Fork) contain primary spawning and juvenile rearing
habitat. Other streams that contain suitable spawning and rearing habitat
include Kass, Lower North Fork Noyo, South Fork, Parlin Fork, and North
Fork of the South Fork (D. Wright, Hawthorne, pers. comm.). Smaller
tributaries have limited habitat availability due to their steep gradients
and high confinement (MRC 2000b). Females construct redds in pool tail-
outs or riffle heads where the water is highly oxygenated. Incubation is
temperature dependent, lasting between twenty and one hundred days.
Steelhead are iteroparous; they are capable of multiple journeys between
the ocean to freshwater to spawn. Fry habitat consists of low velocity
areas with shallow water and low gradient riffles with foraging occurring
in open areas lacking instream cover. By late summer or early fall, the
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fry are considered juveniles and their habitat preference becomes higher
velocity, deeper mid-channel pools. During winter, deeper pools with
instream cover are preferred because they serve to shelter the juveniles
from displacement due to high velocity flows. Juvenile steelhead may
reside in freshwater for up to four years before beginning their down-
stream migration to the ocean, when they are referred to as smolts.

Coho

Coho salmon enter streams to spawn from mid-December through mid-
February. Their habitat requirements are similar to steelhead, therefore,
the mainstem Noyo River and the major tributaries provide the most
habitat due to the steep channel gradients and high confinement in
smaller tributaries. Successful coho spawning is limited by high summer
stream temperatures, and lack of instream habitat complexity [MRC
2000b). Females prefer to spawn in tributary streams with a low gradient
and gravel particle size up to four inches. Both male and female coho are
semelparous; they die soon after spawning. Eggs incubate between 35
and 50 days at temperatures between 48° and 52° Fahrenheit. Fry utilize
slow velocity side channels and backwater with low light intensity. Unlike
steelhead parr, which prefer a rocky substrate, juvenile coho prefer
woody debris as habitat; successful coho juvenile rearing is limited by
lack of large woody debris (LWD). Deep pools serve as refugia for juve-
niles; in the summer, they provide cold water, and during the high
velocity flows of winter, they protect against displacement. Deep pools
which are structurally complex—woody cover, logs, rootwads, and
brush—offer juveniles the most protection.

Salmonid Population Demographics

Noyo River steelhead are a part of the Northern California Steelhead
Evolutionarily Significant Unit (ESU)—a population that is reproductively
isolated from conspecific populations and is an important part of the
species’ evolutionary legacy. In a recent review of the status of listed
species, NOAA (2005), the Northern California Steelhead ESU shows both
a long- and short-term downward trend. Noyo River coho are a part of
the Central California Coast ESU, which is also showing a downward
trend in abundance (NOAA 2005). The Noyo River coho population was
one of five identified by the Humboldt Chapter of the American Fisheries
Society (Higgins et al. 1992) as “stocks of concern.”

In 1967, results from CDFG net sampling in Duffy Gulch indicate that
coho were more abundant than steelhead (41 coho, 21 steelhead).
Twenty years later, in 1986, CDFG electrofishing sampling recorded 60
steelhead, but no coho. In the Little North Fork Noyo River, sampling that
occurred periodically from 1966—1969 recorded more than four times
more juvenile coho biomass than juvenile steelhead biomass. Twenty
three years later, in 1992, approximately five times more juvenile
steelhead biomass than juvenile coho biomass was recorded.
Downstream migrant traps in South Fork Noyo River 1999 resulted in
6658 steelhead juveniles, 441 one year steelhead, 2 adult steelhead, 656
juvenile coho, and 2766 1-yr coho. These results seem to indicate that
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the species composition is changing. However, in Pudding Creek, elec-
trofishing between 1983 and 1992 shows a decrease in all age classes of
coho and steelhead. Additionally, downstream migrant traps on the Little
North Fork River in 1996 show 1565 juvenile coho, 397 1-yr coho, 1311
steelhead juveniles, 178 steelhead parr, 425 1-yr steelhead, and 3 adult
steelhead—roughly equal numbers of steelhead and coho (IFR undated).
In a 2001 report, NMFS reported juvenile coho widely distributed and
abundant throughout the Noyo River basin (CDFG 2004).

Of fifty-five sites surveyed between 1994 and 1996 in the Noyo WAU, fifty-
one sites contained steelhead and twenty-one contained coho. Both
steelhead and coho were present in the mainstem Noyo River and the
major tributaries; however, only steelhead were found in the smaller,
higher gradient tributaries. Hayworth Creek contained mostly steelhead
with some coho present. Olds Creek had low levels of embeddedness and
fine sediment, but lacked LWD. McMullen Creek had low levels of
embeddedness and low levels of fine sediment, but lacked pools and
LWD. Redwood Creek contained abundant gravel with low levels of fine
sediment and possessed the highest density of juvenile coho. The North
Fork Noyo lacked LWD and instream habitat complexity, but contained an
adequate amount of pools per stream length. In the Middle Fork North
Fork Noyo River, conditions varied between poor and good among
surveyed segments (MRC 2000b). More recently, in 2001—2004, a CDFG
Coastal Mendocino County Streams project was conducted to obtain
salmonid population estimates for several streams in the Noyo and Big
River watersheds (CDF 2006). Table 2 summarizes population estimates
obtained from the monitoring project.

Table 2. Salmonid Population Estimates 2001—2004. From CDF JDSF DEIR
(2006).

Hare Creek North Fork South Fork Noyo South Fork Noyo
Year Coho Steelhead Coho Steelhead Coho Steelhead
2001 | 2,193 (+/- 215) 1,651 (+/- 204) 312 (+/- 211) 3825 (+/-2,672) | 3840(+/-1,067) | 9842 (+/-8,057)
2002 | 368(+/-9) 2,703 (+/-131) 3,376 [+/- 547) 2,348 (+/-722) 4,168 (+/- 237) 2,214 (+/- 232)
2003 | 4,111 (+/- 856) 615 (+/-133) 1,493 (+/- 60) 1,689 (+/- 198) 3,864 (+/- 224) 1,039 (+/- 122)
2004 | nodata no data 2,732 (+/- 173) 2,232 (+/- 437) 5,243 (+/- 261) 1,814 (+/- 174)

22

Noyo River Egg Collecting Station

The CDFG Noyo River Egg Collecting Station was constructed as a
research facility in 1961 with egg-taking activities occurring from 1962
through 2003 (CDFG 2004b, S. Harris, pers comm. 5/07). The station was
located in Jackson Demonstration State Forest on the South Fork Noyo
River. The broodstock was founded from local collections. CDFG (2004b)
reports that there have been no out-of-basin broodstock introduced since
the program inception. However out-of-ESU salmon were planted in the
Noyo River watershed from locations such as the Alsea River in Oregon
and the Washougal River in Washington during the 1970s. When marking
was used, hatchery fish were excluded from the broodstock, but marking
was “sporadic” (CDFG 2004b). In 1997, NMFS found that the Noyo River
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Hatchery stock was a part of the Central California Coast ESU, but the
decision was deferred due to controversy surrounding the use of artificial
propagation. The hatchery environment is thought to interfere with
natural and sexual selection during spawning and hatchery fish have
been found to impact wild salmon population demographics and genetics
(Chilcote 2003, Goodman 2005, Kostow and Zhou 2006,). Hatchery fish
have been shown to have reduced fitness compared to wild fish
(Reisenbichler and Rubin 1999, Kundsen et al. 2006) and offspring of two
hatchery or one hatchery and one wild salmon have been shown to be
smaller and less fit than offspring of two wild salmon (Reisenbichler and
Mclntyre 1977).

The goal of the Noyo River Egg Collecting Station was to achieve a
minimum sustained escapement to the South Fork Noyo River of 1,500
adult coho per year. The program target to reach this goal was 75,000
smolts released during March and April each year. Coho were spawned
at the egg collecting station and the eggs were incubated and raised at
several CDFG facilities, usually the Mad River Hatchery, Don Clausen
Fish Hatchery, or the Silverado Fish Transfer Station. The fish were
imprinted at the Noyo Station for a minimum of two weeks prior to
release. The broodstock Noyo coho were also introduced extensively in
other watersheds. Most of the coastal streams in Mendocino County
received Noyo coho (CDFG 2004}, however, these streams were not moni-
tored to determine whether the plantings yielded sustained coho
populations. Genetic studies of coho in Mendocino County show that
native alleles are rare, likely a result of gradual hybridization following
stock transfers. It is thought that the transfers were counter-productive
to survival of wild populations in the region (IFR undated). An average of
524 fish was trapped at the station from 1991 to 2001 with 100 females
spawned each year. Returns varied between 16-2560 fish over the years.
During years with low returns, there were concerns regarding mainte-
nance of genetic diversity; 200 adults is considered the minimum for
preserving genetic diversity and fitness of the hatchery population (IFR
undated).

Egg-collecting operations at the facility ended in 2003 due to concerns
regarding the impact to wild salmon and the lack of data suggesting that
stocking was enhancing wild populations. Suitable salmonid habitat
currently exists in the Noyo River watershed and more is being enhanced
or restored. With the increase in habitat availability and given suitable
ocean and climatic conditions, coho and steelhead populations are
expected to increase without need for artificial supplementation (S.
Harris, CDFG, pers. comm. 5/07).

Limiting Factors

The habitat factors that are least suitable for salmonids in the Noyo HSA
are lack of pools and lack of shelter in pools (Albin 2006). The absence of
LWD is a primary factor in the lack of pools and pool shelter. Pool depth
and pool dominant fines are generally adequate, although some streams
and a long reach of the middle mainstem Noyo River have insufficient
pool depth and an excess of pool dominant fines. Water temperatures are
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generally suitable in the Pacific Ocean tributaries and in the South Fork
Noyo River and tributaries, but less suitable along the mainstem Noyo,
which lacks sufficient canopy shade. The most common recommendation
to remediate the habitat is addition of LWD, which is recommended for
44 of 52 stream segments surveyed within the watershed (Albin 2006).
Limiting factors and recommendations for improvement to salmonid habitat
are discussed in detail in the Key Watershed Management Issues Section.

Additional Population Stressors

In addition to local habitat variables, changes in ocean conditions due to
climate cycles can impact salmonid fisheries. The Pacific Decadal
Oscillation (PDO] is a long-term climate cycle that is thought to affect
salmonid fisheries during the ocean phase of their life cycle and poten-
tially during the freshwater phase also. The Pacific Decadal Oscillation
has two phases, a warm phase and a cool phase; each persists for about
20—30 years. From the late '70s through at least the mid ‘90s, a warm
PDO regime dominated. The warm PDO is associated with increased
coastal ocean biological productivity in Alaska and inhibited productivity
off the west coast of the United States (Mantua 2000). This phase is asso-
ciated with poor conditions for salmonids, especially coho, during three
life cycle phases. First, during the oceanic life stage, adults are impacted
by lower marine productivity. Second, when spawning, adults are
impacted because of reduced streamflows in November and December
associated with the PDO. Finally, juveniles tend to experience higher
stream temperatures during the summer. The cool PDO provides
opposite, and therefore beneficial, conditions during these three life
stages (Albin and Law 2006). It is unknown whether the cumulative
effects from the oscillations equilibrate over the span of many decades;
more research is necessary.

Socio-Economic Setting

The Noyo River watershed is rich in natural resources and has a long
history of settlement associated with these resources. The City of Fort
Bragg, which is situated along the coast just north of the Noyo River, was
founded to support the burgeoning timber industry in the late 19th
century. The Noyo Harbor not only provided transportation for lumber
products, but also served as an important commercial fishing harbor, a
use which continues in the present day. With the connection of the Skunk
Train to Willits in the early 20th century, tourism became an important
industry which has continued to grow. In recent years, timber harvest has
declined in the watershed, but the lands remain productive and support
a high level of annual forest growth and forest management remains an
important land use in the watershed. Commercial and sport fishing and
tourism are economically important to the area as well. The City of Fort
Bragg is currently planning for the redevelopment of the former Georgia-
Pacific Mill Site, a 425 acre parcel of land along the coast within the Fort
Bragg city limits. Plans for the redevelopment include the establishment
of a 75 acre park and coastal trail and the establishment of retail and
service businesses that complement and sustain the historic downtown area.
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Watershed Demographics

Most of the population in the Noyo River watershed lives in or in close
proximity to the City of Fort Bragg. According to the US Census Bureau,
the population of Fort Bragg was 7,026 in 2000, an approximate 17%
increase since 1990, comprising about 8.1% of the population of
Mendocino County (County of Mendocino 2003). The population is
projected to grow approximately 24% by 2020, reaching an estimated
8,720 (Northwest Fisheries Science Center 2006). Housing needs are
projected to total 388 new units from 2001-2008.

The ethnic composition of Fort Bragg in 2000 was about 71% Caucasian,
23% Hispanic/Latino, 1.5% Native American, and 1% African American
with a less than1% of the population identifying as Asian or Native
Hawaiian. This ethnic composition represents a change from the 1990
census with a net increase in the City’s Hispanic population of 66%.
About14% of the population in 2000 was born in another country, with
78% of these individuals from Mexico, 13% from Europe, and about 6%
from Canada (Northwest Fisheries Science Center 2006).

Median household income in Fort Bragg in 2000 was $35,852, slightly
below the Mendocino County median, with 58% of the population
employed, 4.4% unemployed, and 37.4% not in the labor force (County of
Mendocino 2003). Almost half (48%) of Fort Bragg residents 18 and older
had a high school diploma or equivalent degree, about 12% had obtained
a bachelor’s degree, and almost 5% had obtained a graduate or profes-
sional degree (Northwest Fisheries Science Center 2006).

Local Economy

Historically, the Noyo River watershed has relied on the timber and
fishing industries and tourism for most of its jobs. The recent downturn
in the timber industry has affected a broad range of wood products occu-
pations including loggers, millworkers, foresters, mechanics, truck
drivers, log and lumber graders, and electricians. Tourism, sport and
commercial fishing have become more significant as the timber industry
has waned. In 2000, about 8.3% of the employed civilian population in
Fort Bragg older than 15 stated that they worked in agriculture, forestry,
fishing, or hunting, but this may not include self-employed fishermen,
loggers, and other contractors. About 21% were in recreation-related
services, 20% in education, health and social service, 14% employed by
the government, 11% in retail, almost 9% in manufacturing, and about
7% in construction (Northwest Fisheries Science Center 2003).

Timber

The timber industry was the second largest after agriculture in
Mendocino County in 2001. In 2001, the County was ranked fourth in the
state for timber production, but first in timber product value due to the
high value of redwood. In spite of declines in timber harvest through the
past couple of decades, the rate of timber harvest declines has recently
slowed and may eventually reach a relatively consistent level, predicted
to be about 250 million board feet per year (County of Mendocino 2003).
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Like many industries, local timber production has been impacted by
imported lumber from other states and nations.

Commercial and Sport Fishing

The Noyo Harbor supported a
thriving fishing industry in the
1920s—the heyday of commercial
salmon fishing in Northern
California—when millions of
pounds of salmon were caught
and brought to market in Fort
Bragg. The commercial fishing
industry has reduced from historic
levels due to increased regula-
tions, fisheries closures due to
declining fish populations, and
overseas competition; however,
commercial fishing along with
tourism has become a significant industry in the watershed. In spite of
the decline from historic highs in the early 1900s, commercial fishing is
an extremely lucrative sector of the economy. In response to the
commercial salmon industry decline, fishermen have pursued alternative
strategies such as private charter services and are accessing other fish-
eries, such as rockfish, and crabs. In addition, party boats catering to
tourists have become a larger percentage of the local fishing fleet. In
2000, 283 commercially registered vessels delivered landings to the
harbor and the harbor had a 144 trawlers registered. The commercial
fishing industry supports associated businesses; the Noyo Harbor
District contains two fish processors, one of which specializes in
processing sea urchins for the Japanese market, and a fish fertilizer
processing plant (Northwest Fisheries Science Center 2003).

In addition to the commercial fishing industry, Fort Bragg is a popular
destination for sport fishing. The Noyo Harbor supports charter boat
services for salmon and rock cod fishing and crabbing. Fort Bragg is at
the southern part of the Fort-Bragg-Eureka-Crescent City port complex;
in 2000 the port complex received 11,574 sport anglers and almost
50,000 sport fish landings. The top three species landed by sport fish-
ermen were rockfishes (81%], chinook salmon (16%]) and lingcod (2%].
Sport fishing business based in Fort Bragg in 2003 controlled 103 vessels
and sportfish licenses that permitted access to marine species
(Northwest Fisheries Science Center 2003).

Recreational Tourism

The 1976 Coastal Act gives priority to recreational use and encourages
provision of support facilities, particularly those available to the public
at low cost. Such facilities Include parking facilities, access for water-
oriented recreational activities, and recreational facilities. The basic
recreational attractions in the area are sightseeing from Highway 1,
hiking, picnicking, bicycling, fishing, abalone diving, bird watching,
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whale-watching, photography and canoeing/kayaking. Coastal state
parks are the most heavily used recreational sites in the County,
accounting for about 17% of the total County shoreline, or about 20 miles
(County of Mendocino 2003). Fishing activities and boating access at the
Noyo Harbor are also considered a leading attraction. The Skunk Train is
the only rail service in Mendocino County and serves as another
attraction for tourists. The train became a tourist attraction in 1904 when
it began steam passenger service and in 1911 it expanded its services
when it connected the City of Fort Bragg to the Town of Willits. In 1925,
the steam engine was replaced by gasoline powered rail cars, which
prompted the nickname “Skunk Train” because of the smell of the fuel
(Sierra Railroad Company 2006).

There has been a general upward trend in tourism for the past 30 years,
however, the percentage increase in tourism from 1992 to 2000 was only
40% in Mendocino County while it was 60% in the rest of the state.
Neighboring counties Sonoma and Napa met or exceeded the State
growth rate while Humboldt County only experienced 33% growth
(County of Mendocino 2003). The economy of Fort Bragg is largely based
on tourism, which is its primary priority, followed by timber harvest, then
retiree contributions, and finally fishing. Retirees find the area attractive
for both retirement and vacation homes, creating demand for upscale
housing, golf courses, and other amenities that also serve to draw
tourists. Fort Bragg benefits from tourism in nearby areas because it is
the regional service center for the Mendocino coast, providing most of
the support services for recreation and tourist oriented businesses along
the coast.

Historic Land Use

During the latter half of the 19th century, the two industries that would
sustain the population in the Noyo River watershed—timber harvest and
commercial fishing—were initiated. In 1885, the Fort Bragg Redwood
Company—later known as the Union Lumber Company—established a
lumber mill within the City of Fort Bragg. The company’s owners—C.R.
Johnson, Calvin Stewart, and James Hunter, had been operating a mill in
Mill Creek, but moved their machinery to Fort Bragg in order to be close
to the Noyo Harbor (City of Fort Bragg 2007). In the late 1880s, the Fort
Bragg Railroad was created to transport lumber to coastal sawmills from
the back country (City of Fort Bragg 2007). The construction of the
railroad facilitated the use mechanized logging, which greatly increased
output. In 1905, the California Western Railroad and Navigation Company
had formed and by 1911, passenger service extended from the coast to
the town of Willits (Sierra Railroad Company 2006).

The 1906 earthquake brought prosperity to the City of Fort Bragg,
although much of the city was burned. The mills of the City furnished
lumber to help rebuild San Francisco. Significant production continued
during the teens and twenties, and then almost stopped during the Great
Depression of the '30s. However, timber harvest remained the primary
industry in Mendocino County throughout the much of the 20th century
(County of Mendocino 2003). Logging of second growth forest in the Noyo

27



NOYO RIVER WATERSHED ENHANCEMENT PLAN | Noyo River Watershed Background

28

basin began in the 1950s and '60s (NCRWQCB 1999). The industry peaked
in the 1960s and '70s, when thousands of workers were employed at the
mill in Fort Bragg (Northwest Fisheries Science Center 2006). High
production occurred well into the 1990s, with periodic ups and downs
until the mid-1990s, when it crashed (M. Jameson, CDF, pers. comm.].
The Georgia-Pacific Corporation acquired the mill in 1972 and remained
the region’s primary employer until 2002, when the mill was closed. The
last sawmill near Fort Bragg closed in 2003 due to increasing regulatory
pressure, a decline in local lumber, and the costs of importing lumber
from other states, signaling an end to an era for the city, although timber
harvest remains an important factor in the local economy (Northwest
Fisheries Science Center 2006).

The Noyo Harbor was established in the 1850s and quickly became a
center for commercial fishing along California’s north coast (County of
Mendocino 2003). During the 1920s, the use of motorized salmon trolling
boats began and millions of pounds of salmon were processed and
marketed in Fort Bragg (IFR undated). By that time, the harbor contained
a repair shop, boat builders, fish processing plants, and associated busi-
nesses. The salmon harvest remained substantial until the mid 1990s,
when the salmonid fishery reached a drastically reduced state due to
over fishing, land use practices impacting spawning and juvenile rearing
habitat (see Key Watershed Management Issues section), and unfa-
vorable ocean conditions (see Biotic section).

Other historic land uses in the Noyo River watershed include ranching,
agricultural crops and the urbanization associated with the City of Fort
Bragg. Fort Bragg was founded as a military outpost in 1857 on the
Mendocino Indian Reservation, but both the outpost and reservation were
abandoned in 1867 after the Native American population had dwindled
through disease, violence, and attrition from several thousand to around
280 (Northwest Fisheries Science Center 2006). The abandoned fort soon
became the location for the Union Lumber Company’s expansion. The
company developed the city to serve as a center of commerce for timber
products and serve as housing for loggers and their families. The City
was incorporated in 1889 and has continued to grow.
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In the Noyo watershed, the primary land uses affecting the watershed
are timber harvest, road development, the Noyo Harbor, rural resi-
dential development, urban development, and recreation (County of
Mendocino 2003). These land uses and their effects are discussed in
greater detail below.

The three major landowners in the Noyo River watershed are Hawthorne
Timber Company (40,650acres), Mendocino Redwood Company (22,000
acres), and Jackson Demonstration State Forest (21,040 acres). The State
Parks owns 2,700 acres. About 81% of the watershed is in private
ownership with the remaining 19% publicly owned (Matthews et al. 1999).
Almost all of the public ownership (78%) is concentrated in the South
Fork Noyo River subbasin (Matthews et al. 1999).

Timber Harvest

About 78% of the Noyo River watershed is zoned Inland Forest Lands or
Inland Timber Preserve. Industrial timber harvest remains the primary
land use in terms of area even though it has decreased in economic
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importance. Hawthorne Timber Company and Mendocino Redwood
Company (MRC) own the majority of private timberland and Jackson
Demonstration State Forest (JDSF) manages the majority of public land
zoned for timber harvest.

Timberland Production Zones (TPZs) were created in 1976 by the State
Legislature preserve commercial timberland and lessen conversion
pressures by decreasing taxes on timberland. Counties were required to
establish zoning districts where only timber harvest, forest product
production, and compatible uses are permitted. Compatible uses include
watershed management, fish and wildlife management, construction of
utility services facilities, and grazing. The Mendocino County Coastal Plan
stipulated the minimum size for TPZs at 160 acres. Timberland conversion
is regulated by the State Board of Forestry. Alternative uses of forestland
which require limited or no conversion include recreational uses, tourism,
watershed protection, habitat conservation, special status species
recovery areas, aesthetic value, and harvesting of non-timber resources.

Past timber harvest practices have severely impacted the Noyo River
watershed. Forest harvest can affect watershed hydrology by changing
evapo-transpiration through vegetation removal, increasing surface
runoff from compacted soil surfaces, and decreasing vegetation inter-
ception because of vegetation removal. Additionally, logging on steep
slopes, harvest of riparian forest, removal of instream woody debris and
the use of tractor yarding caused excessive sedimentation and habitat
alteration in the watershed, resulting in the 303(d) listing of the Noyo
River for sediment (see Key Watershed Issues Section) (NCRWQCB 1999).
In the late "90s, tractor yarding was still in use in 40—80% of the
watershed depending upon ownership (Matthews et al. 1999), but MRC
(2006a) reports an increase in the use of cable yarding to alleviate
sediment delivery to streams.

The California Practice Rules, California Fish and Game Code, California
State Endangered Species Act (CESA), and federal Endangered Species
Act (ESA) are some of the policies that regulate timber harvest practices.
Forest Practice Rules (FPR) require that timber operations are conducted
within the context of the watershed in which they are located, to reduce
cumulative impact and increase habitat value to support biodiversity
(CDF 2006). The CESA and ESA seek to protect and restore threatened
species by placing restrictions on activities conducted near known repro-
ductive or rearing sites of protected species and on the “incidental take”
of protected species during management operations. Additionally, the
CDFG Recovery Strategy for Coho Salmon (2004) recommends the use of
soil mapping to guide land-use decisions, road design, Timber Harvest
Plans (THPs) and other activities that can promote erosion.

Jackson Demonstration State Forest (JDSF) is the largest demonstration
forest in the State. Since 1947, JDSF has demonstrated sustainable
management practices for the private timber industry while maximizing
efficiency and production (CDF FRAP and The Resources Agency 2002).
The long-term policy of JDSF allows more forest growth each year than
is harvested (CDF 2007), however, forest management at JSDF has been





