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ABSTRACT 

This document summarizes the available literature on the South Fork Trinity River and its tributaries in 

concern to spring-run Chinook salmon (Spring Chinook).  Data gaps and potential limiting factors for South 

Fork Trinity River Spring Chinook have been identified and recommendations for next steps have been 

outlined.   

 

INTRODUCTION 

 Historically, the South Fork Trinity River (SFTR) in the Klamath River watershed has been a 

stronghold for wild spring Chinook salmon (Trinity County Resource Conservation District, 2003). The spring 

Chinook salmon populations were the most abundant anadromous  runs in the SFTR basin (Pacific Watershed 

Associates, 1994) due largely to the high quality of anadromous habitat in the SFTR and its tributaries 

(United States Forest Service, Department of Agriculture, 1996).  This robust population was instrumental in 

the recovery and recolonization of the main stem of the Trinity River after its populations were devastated by 

intense mining in the late 19th and early 20th century (Kinziger et al, 2008; United States Forest Service, 

Department of Agriculture, 1999). The SFTR is the largest undammed river in the state of California (Foster 

Wheeler Environmental Corporation, 2001; United States Forest Service, Department of Agriculture, 1996; 

Truman et al 1996) and the majority of lands (79 percent) within the SFTR watershed are public (Truman et 

al 1996).  

Fisheries managers, scientists, and the public concur that in recent decades there has been a 

substantial decline in the numbers of fish returning to the SFTR and its tributaries (USFS, 1996). Spring 

Chinook populations within the SFTR and its tributaries have declined precipitously over the last 45 years, 

falling from 11,604 individuals in 1964 to a low of 30 individuals in 1974 (USFS, 1996). NMFS recognizes that 

robust, sustainable fish populations must be abundant, productive, and diverse in their geographic range and 

life history types (NMFS, 2012). The SFTR is vital to the geographic range and life history diversity of spring 

Chinook salmon.  

 

BACKGROUND 

 The SFTR is often thought to be a small tributary to the Trinity River yet it is larger in area than the 

Scott, Shasta, Salmon, and Smith Rivers and it contains a large amount of anadromous habitat. Portions of the 

watershed are specially designated as a Tier 1 Key Watershed (The Middle South Fork River area (Truman et 

al 1996) and Lower SFTR (Six Rivers Land and Resource Management Plan, 1995), and the 56 miles from 

Forest Glen to the mouth is protected by the California Wild and Scenic Rivers Act. The Water Quality Control 

Plan for the North Coast recognizes large sections of habitat in the SFTR and its tributaries are of critical 
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importance to successful over-summering, spawning, and rearing of coldwater fishes by establishing these 

activities as beneficial uses (United States Forest Service, Department of Agriculture, 1999; Foster Wheeler 

Environmental Corporation, 2001; URS Greiner Woodward Clyde, 2001).  The SFTR still harbors one of the 

few remaining stocks of wild spring Chinook salmon in the entire Klamath Basin (Van Kirk and Naman, 2008). 

Fisheries managers, scientists, and the public concur that in recent decades there has been a 

substantial decline in the numbers of fish returning to the SFTR and its tributaries (United States Forest 

Service, Department of Agriculture, 1996).  

Figure 1: South Fork Trinity River watershed and its major tributaries. 
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SPRING CHINOOK RANGE AND DISTRIBUTION IN THE SOUTH FORK WATERSHEDS 

Presently within the SFTR watershed, spring Chinook primarily utilize the mainstem between 

Hitchcock Creek and the East Fork of the SFTR for over-summering and spawning (Foster Wheeler 

Environmental Corporation, 2001), Plummer Creek for spawning and rearing (Foster Wheeler Environmental 

Corporation, 2001), Rattlesnake Creek for rearing (Dean, 1996), the main stem of Hayfork Creek as well as 
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the lower ends of Salt and Tule Creeks for spawning (Pacific Watershed Associates, 1994), the East Fork of 

Hayfork Creek for holding over the summer (URS Greiner Woodward Clyde, 2001), and downstream areas for 

migration corridors (URS Greiner Woodward Clyde, 2001). Spring Chinook have also been observed in Big 

Creek (J. Smith, pers. comm.). Historically, the SFTR spring Chinook primarily used the lower two miles of 

Hayfork Creek (United States Forest Service, Department of Agriculture, 1996; Pacific Watershed Associates, 

1994). However this area often exhibits high temperatures and low flows which spring Chinook salmon are 

very sensitive to. In the early 1990’s, all redds were found farther upstream than previously had been 

documented (Barnhart and Hillemeier, 1994). It is possible that this is a response to deteriorating habitat 

conditions in lower Hayfork Creek (United States Forest Service, Department of Agriculture, 1996).  The 

Lower SFTR is used as a migration corridor with spring Chinook observed only occasionally during summer 

snorkel surveys. From snorkel survey counts, spring Chinook have been observed during August surveys 

below Surprise Creek and below Mule Bridge (located in the lower SFTR sub-watershed downstream of 

Grouse Creek) (California Department of Fish and Game, 2011). An occasional redd has been observed in the 

uppermost section of the lower SFTR near Underwood Creek located just below Mule Bridge (United States 

Forest Service, Department of Agriculture, 1999).   

Figure 2: South Fork Trinity River Sub-watersheds. 
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HISTORIC PERTURBATIONS TO SOUTH FORK WATERSHEDS 

Declines in spring Chinook salmon in the SFTR are attributed to both natural and anthropogenic 

disturbances. A history of timber extraction and associated infrastructure development coupled with a huge 

precipitation event in 1964 caused substantial sediment to be mobilized to and deposited in the SFTR and its 

tributaries (United States Forest Service, Department of Agriculture1996; Trinity County Resource 

Conservation District, 2003). The US Geologic Survey website states that the maximum discharge in the 
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history of record at the Hyampom gage was 75,000 cubic feet per second on Feb. 17, 1986 (though the 1964 

flood was estimated at 88,000 ft3/s on basis of a USGS flood-routing study). This flood event is often cited as 

the major factor in the decline in spring Chinook: “the effects of the 1964 flood and erosion coming from 

poorly managed lands in the western and central portion of the SFTR basin led to destruction of valuable 

spawning, rearing and holding habitat, and resulted in the long term reduction in the numbers of anadromous 

fish” (Pacific Watershed Associates; 1994). “In particular, available data and anecdotal observations indicate 

that, following the December 1964 flood, numerous landslides and debris flows delivered considerable 

quantities of sediment to the stream channel in some reaches, resulting in formation of river deltas in some 

locations, channel aggradation and widening, decreased depths and numbers of pools, decreased numbers of 

fish, increases in fine sediments in the bed material, and, apparently, increases in temperatures associated 

with decreased depths and loss of riparian canopy (United States Environmental Protection Agency Region 9, 

1998). The overall quantity of sediment delivery to the stream has decreased since then, but chronic inputs of 

sediment from roads as well as episodic inputs from washouts and mass wasting continues (United States 

Environmental Protection Agency Region 9, 1998). While the impacts of the flood were dramatic, there is 

evidence that the impacts from disturbances were temporary and that the system is recovering; for example 

in 1970 only 5 deep summer holding pools existed; by 1999, 48 holding pools had reformed in the same 

section of river (United States Forest Service, Department of Agriculture, 1999). By the early 1990s, a lack of 

adequate holding pools was probably not a factor limiting the abundance of spring Chinook salmon or 

summer steelhead in the SFTR (Barnhart and Hillemeier, 1994).  Stream channels continue to recover to pre-

flood conditions (Foster Wheeler Environmental Corporation, 2001).  

An assessment done in 1978 (SCDWR 1979) showed that timber harvest was wide spread 

throughout the South Fork watersheds.  The assessment suggests that clear cuts and other more intensive 

harvest methods were employed without regard for the potential instability of soils.  Fifty-two percent of the 

watershed (1280km2) was logged up to 1977, of the 52 percent, 4.5 percent (110 km2) was patch clear cut 

by USFS, and of the remaining 47.5 percent, approximately 8 percent was seed-tree clear cut on private land, 

and the rest selective cut on public land.  Private timberlands less than 70 percent cut are not assessed so the 

overall impact may have been higher (Trinity County Resource Conservation District, 2003).  

It is suggested that road construction associated with timber harvesting was the largest human 

impact on the watersheds (SCDWR 1979).  A more recent review done on the erosional features in the Lower 

South Fork Trinity has shown that about one third of the erosional features appear to have been related to 

human activities within the watershed.  Management related slides account for 18% of total sediment 

delivery, while 82% are attributed to natural mass wasting (Catalico, 2011). 

In 1982 (SCDWR, 1982) instability hotspots were identified in the South Fork watersheds (Figure 3). 

Many individual slides on unnamed tributaries were indicated in the areas of highest instability shown in 
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Figure 3. No indication of the severity or area of many of these slides is in the report.  The Department of 

Conservation classified the entire SFTR watershed as ‘severe’ and ‘very severe’ in terms of overall soil 

erodibility (SCDWR, 1982).  The report indicated a general increase in hazard from east to west and from 

south to north, with very severe hazards occurring along South Fork Mountain, along the inner gorge of the 

SF Trinity River from Forest Glen to the mouth, and in the Grouse and Madden Creek watersheds (SCDWR, 

1982). Timber harvest activities and associated road building are particularly worrisome in the ‘severe and 

very severe’ soil instability zones. 

Figure 3: Instability and Erosion in the South Fork Trinity River 
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Associated with landslides are increases in turbidity after rainfall or increased runoff from the 

watersheds especially in the winter months. In 1978, the following sites were consistently the most turbid of 

the State’s study: Grouse Creek, South Fork Trinity at Salyer, South Fork Trinity at Hyampom, Madden Creek, 

and Pelletreau Creek (SCDWR 1979).  The highest recorded turbidities in 1978 and 1979 were on Grouse 

Creek and the South Fork at Salyer (see Figures1 and 2).  Differences between turbidity on various tributaries 

appear to be based on four factors: differences in the stability and erodibility of their drainages due to 

soil/geology type, rainfall distribution, roads, and logging.  According to the Department of Water Resources, 

high turbidities in Grouse Creek are attributed to repeated logging entries onto the southern canyon slope of 

the Grouse Creek gorge above Bear Creek on the unstable South Fork Mountain Schist, and to logging in the 

White Oak Creek area of the Upper Grouse Creek watershed (SCDWR 1979). However, it must be noted that 

the Devastation Slide, the major mass wasting feature in Grouse Creek, is a huge source of sediment and 

turbidity and is thought to have been in existence for centuries. The Devastation Slide is located 1.6 miles 

from the confluence with the SFTR and is a barrier to anadromy (United States Forest Service, Department of 

Agriculture, 1995). Natural revegetation in these places has been poor, and large areas of bare soils are 

exposed in the watershed (SCDWR, 1979). In 1979, the reduction of fish populations in the SF Trinity was 

attributed to the loss of spawning and rearing habitat in the river.  This loss of habitat was caused by the 

deposition of large amounts of fine sediments into spawning gravels (SCDWR, 1982). 

Several studies conducted in the 1990’s still found sediment levels high enough to impact spring 

Chinook spawning success. Borok and Jong (1997) examined 13 stations in the SFTR Basin (mainstem and 

tributaries) to evaluate the influence of fine sediments on Chinook and Steelhead spawning habitat quality 

(Jong, 1994).  High levels of fine sediment were found in the SFTR, Hayfork Creek, and the East Fork of the 

SFTR in 1994.  Since high fine sediment content reduces egg viability, the authors predicted reduced juvenile 

production. One notable exception to this trend was Hayfork Creek. The Hayfork Creek sub-basin, which is 

particularly distinct from the Upper and Lower South Fork Trinity River sub-basins, is relatively stable 

geologically (United States Environmental Protection Agency Region 9, 1998). This subwatershed was, and 

still is, not as susceptible to sedimentation as the mainstem SFTR because it has more stable soils (see Figure 

3). It is, however, susceptible to other water quality problems associated with human settlement centers, 

such as nutrient loading and water withdrawals (Watershed Research and Training Center, 2011; URS 

Greiner Woodward Clyde, 2001; Pacific Watershed Associates, 1994.) and bank erosion from cattle grazing 

(URS Greiner Woodward Clyde, 2001). 

Major historic perturbations for the SFTR fisheries have been wildfire events.  For example, in 

1987aproximately 30,000 acres burned and in 2008 approximately 60,000 acres burned within the SFTR 

watershed. Although rarely quantified, it is generally accepted that large fires can lead to increased sediment 

deposition to the streams, particularly in areas that have burned with high severity on unstable soils.  
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ONGOING PERTURBATIONS TO SOUTH FORK WATERSHEDS 

Although the SFTR is the longest free-flowing river in California, it is a system whose hydrograph is 

driven more by rainfall than by snowpack. This makes it a much flashier system with little ability to store 

large amounts of water (either in reservoirs or as snowpack). In addition, large quantities of water are 

diverted from the SFTR for domestic and agricultural purposes, predominantly along its major tributary, 

Hayfork Creek (Pacific Watershed Associates, 1994).  For example, East Fork Ranch Diversion on Hayfork 

Creek has dewatered portions of the creek in the past. Reductions in water yield, such as these, have been 

determined to be one of the major factors limiting fish production in lower Hayfork Creek (Pacific Watershed 

Associates, 1994).  Despite the fact that such diversions have impacted water quality and fish habitat 

throughout the SFTR watershed (URS Greiner Woodward Clyde, 2001), little is understood of the extent of 

impacts on Spring Chinook.  Although it is known that there were 18 active ditch diversions in 1996, the 

number of additional unrecorded pump diversions is currently unknown (Truman et al, 1996). To date, there 

has been no effort to quantify the amount, or affect, of water diversion from the SFTR or its fish-bearing 

tributaries (Van Kirk and Naman, 2008).  In fact, there is not a single permanent stream flow gauge in the 

entire 234,000 acre Hayfork Creek watershed nor has there been such a gauge on the creek since 1974 

(ca.water.usgs.gov/data/waterdata/99/disc_sw.html).  

In 1998 it was first formally recognized that temperature is a limiting factor for fish populations in 

the SFTR when the North Coast Regional Water Quality Control Board (NCRWQCB) added temperature 

impairment to its 303(d) list for the SFTR (United States Environmental Protection Agency Region 9, 1998). 

The temperature impairment is thought to be a major factor limiting spring Chinook salmon. Maximum water 

temperatures in Hayfork Creek commonly exceed 24°C (75.2°F) during the summer. Studies have shown that 

water temperatures exceeding 24°C can be lethal unless salmonids can find areas of cooler water during 

summer low flow conditions.” (United States Forest Service, Department of Agriculture, 1999). In the 

mainstem SFTR from Forest Glen to its confluence with the Trinity River, the 7-day maximum average 

temperature also often rose to over 80 F during the hottest summer days (Trinity County Resource 

Conservation District, 2003). This is possibly a problem of ambient air temperature, aspect and stream 

gradient; but there are also contributing factors including water diversions, lack of riparian vegetation shade, 

increase in forest biomass water use and baseflows supported by groundwater. 

Water quality is another limiting factor for fisheries of the SFTR, in particular on lower Hayfork 

Creek and a few of its major tributaries, including Salt and Tule Creeks. Water quantity and water 

temperature strongly influence water quality problems such as algae blooms. Other factors contributing to 

water quality problems include domestic pollution (septic/sewage runoff), industrial pollution (old mill 

ponds and old landfills), agricultural pollution (farming and ranching runoff), gold mining tailings, and 
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general litter in streams (Pacific Watershed Associates, 1994). Historically water quality in Hayfork Creek has 

been very poor as noted in this excerpt from a stream assessment: “Water quality in the middle reach of 

Hayfork Creek was visibly poor. Dark sludge on the banks and foam floating on the waterway frequently 

observed, as were sewer outfalls. Sawmill pond seepage also entered the creek at the upper end of this reach. 

Algae growth covered most substrates, and large amounts of suspended solids were observed.”(Pacific 

Watershed Associates, 1994). The geology of the alluvial Hayfork valley itself is comprised of alternating 

layers of gravel, cobble, sand, sandy clay lenses and even clay hard-pan. “The NCRWCB (1976) studied 

Hayfork Valley septic systems and found that over 50% were not functioning properly. The shallow clay pan 

beneath the ground surface keeps septic leachates from percolating deep into the ground and instead directs 

it horizontally into surface waters (Pacific Watershed Associates, 1994). However, headway has been made 

due to a sewage treatment plant built in the late 1990’s which replaced many septic systems for Hayfork 

residents along the creek.  Though limited quantitative data is available, Mike Dean, a California Department 

of Fish and Game fish biologist who studied the SFTR extensively in the 1990’s noted an almost immediate 

improvement in water quality of Hayfork Creek when the wastewater treatment facility was installed.  

 Timber harvest, fire suppression activities, and grazing insfrastructure developed a legacy that has 

impaired many riparian areas in the SFTR watershed. This has caused bank destabilization, decreased large 

wood debris loading, reduced water quality, and changes in vegetative composition and structure (Trinity 

County Resource Conservation District, 2003). In addition, mining activities have significantly affected 

riparian areas function in the Middle and Upper Hayfork Creek sub-watersheds.  

European settlement changed natural fire regimes.  An analysis of fire history has shown very little 

fire activity over the past 100 years, usually between 0 and 5% of a watershed burning in any given decade 

(Trinity County Resource Conservation District, 2003). The fire return interval decreased in the 20th century 

with increased European settlement of the South Fork basin. The average fire return interval in some areas 

was 19.2 years historically. In the last century, this return interval increased to an average of 24.5 years in the 

same areas (USFS, 1999). This increased fuel loading also increases the probability that a fire will be larger, 

hotter, and have more catastrophic effects. It is important to protect the structure of riparian areas as the 

canopy cover is vital to maintaining lower water temperatures in the tributaries.  These areas are important 

as nursery creeks and cool the mainstem of the SFTR (Float Trip, 1970; Float Trip, 1990). 

Forest roads are another factor that might be limiting spring Chinook salmon recovery in the SFTR. 

There are an estimated 3,035 miles of roads, 3.26 miles of road per mile squared of watershed, on private and 

public land in the SFTR watershed (Trinity County Resource Conservation District, 2003). In many areas of 

the SFTR, roads represent the dominant management related sediment source to streams in the watershed. 

Management actions can account for more than 50% of sediment supply to streams and as much as 93.5% of 

that management induced sediment delivery to streams can be from roads (URS Greiner Woodward Clyde, 
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2001).  Roads can generate acute sediment sources to streams by increasing slope instability from road cuts, 

and can trigger as much as 68% of all landslides (Foster Wheeler Environmental Corporation, 2001). 

Therefore, because roads have such large potential for sediment delivery, in many watersheds road 

decommissioning and upgrades are considered the primary restoration opportunity (United States Forest 

Service, Department of Agriculture, 1999).  

Road decommissioning implements management activities that result in the stabilization and 

restoration of unneeded roads to a more natural state. Road upgrading is intended to create a self-sustaining 

road that reduces erosion and sediment production from the road surface. Road upgrades can incorporate 

features such as rolling dips to break up water flow and dissipate energy off-slope or upsized culverts to pass 

materials and higher flows. In fact, the USFS is mandated to upsize culverts in Key Watersheds from previous 

design standards of accommodating a 50 year storm, to designing all culverts at stream crossings to 

accommodate 100 year flows (United States Forest Service, Department of Agriculture and United States 

Department of Interior, 1994; United States Forest Service, Department of Agriculture, 1999). Culverts can 

have a two-pronged negative impact on fisheries due to the potential for sediment production and the 

potential for blocking fish migration at one or more life history stages.  

Fish passage is generally not as large a problem for SFTR spring Chinook as it is for SFTR winter 

steelhead runs because the winter-run steelhead travel so much higher into tributaries of the upper 

watersheds; tributaries that may still require fish passage upgrades. While the 1994 Pacific Watershed and 

Associates report states that “remediable problems for fish passage in the SFTR basin, either man-made or 

natural, were resolved”, authors of this report believe that there are several arenas that require more study 

such as delta barriers and juvenile fish passage.  For example, passage (juvenile and adult) into high quality 

thermal refugia areas during migration has not been sufficiently studied. As noted previously, temperature is 

problematic for salmonids in the SFTR and thus cool thermal refugia waters are essential to survival. Both 

juvenile and adult fish need to move from the warm water into cooler thermal refugia, however, both natural 

and manmade barriers to migration occur. Sediment often aggrades into large deltas at the mouths of these 

thermal refugia tributaries so that streams either run subsurface or become too shallow for fish to navigate. 

This obstructs the fish from being able to reach the cooler tributary waters. This problem has been 

exacerbated by past upslope disturbances such as wildfire, road failures, mining, and natural mass wasting 

due to erosive geology. Furthermore, numerous culvert locations are barriers to juvenile fish passage and we 

often see stranded juveniles in shotgun culverts and ditches. In addition, there are periodic problems to fish 

migration such as small seasonal dams (Pacific Watershed Associates, 1994). 

 

OTHER LONG TERM INFLUENCES ON SPRING CHINOOK 
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Climate change is potentially one of the most influential factors limiting spring Chinook populations 

in the SFTR. Possible changes in base and high flows associated with climate change in tributaries of the 

South Fork at different elevations was examined on a broad scale by Van Kirk and Naman (2008). Predictions 

suggested SFTR in its lower elevations is most susceptible to decreases in base flow caused by decreases in 

spring runoff. Local water and land use could exacerbate stream flow and water temperature concerns in this 

part of the South Fork from continental-scale warming (Van Kirk and Naman, 2008).  The SFTR hydrograph is 

rain driven, putting it at particular risk of climate-induced changes that adversely affect Chinook salmon and 

other species.  The authors suggest that continued development of a largely un-quantified amount of water on 

the SFTR and important fish bearing tributaries, such as Hayfork Creek, may become a limiting factor for 

Chinook.  

NMFS expressed concern that large dams on the Klamath and main stem Trinity Rivers may have 

caused spring Chinook populations to decline by as much as 90% (URS Greiner Woodward Clyde, 2001). 

Dams on the Klamath and main stem Trinity Rivers altered historic flow and temperature patterns, affecting 

the available habitat and behavioral cues for spring Chinook migrating through the Lower Klamath to the 

SFTR (United States Forest Service, Department of Agriculture, 1999). Both mitigation hatcheries, Iron Gate 

Hatchery (IGH) and the Trinity River Hatchery (TRH), influenced the genetic structure of fall Chinook on the 

SFTR (Kinziger et al, 2008). The full impact of both hatcheries on SFTR spring Chinook populations is 

unknown due to limited data, however, it is likely that the impacts are similar to those of the fall run. This is 

likely due to large transplants of IGH and TRH hatchery stock in 1973 as well as substantial straying of 

hatchery stock (Kinziger et al, 2008; Kinziger et al, 2008), although the extent to which these transplants 

returned to the SFTR watershed is unknown. In 1982 a summary of hatchery releases up until 1976 in South 

Fork Trinity and its tributaries was compiled and reported (SCDWR, 1982) although no indication of life stage 

was indicated. 

 

PREVIOUS MANAGEMENT RECOMMENDATIONS TO RESTORE ANADROMOUS FISHERIES HABITAT  

A number of assessments of spring Chinook habitat requirements and the condition of the habitat in 

the SFTR were conducted in the 1970s and 1980s (e.g. SCDWR 1982) and again in the 1990’s (e.g. Pacific 

Watershed Associates, 1994; Truman et al, 1996).  These assessments included habitat typing data, 

population dynamics, fish density, key habitat variables and much more. The assessments concluded that the 

major factors limiting salmon and steelhead include chronic problems with sediment, low stream flows, and 

warm water temperatures. Several of these assessments developed specific management recommendations 

for priority tributaries or sections of the South Fork (Table 1).  Below we have listed some of the more 

pertinent management recommendations. 
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A number of direct methods of improving salmon fisheries were indentified in the 1982 report 

(SCDWR, 1982): 1) artificial spawning channels, 2) cleaning silt from existing spawning gravels, 3) instream 

enhancement, and 4) side channel development.  This broad scale study focused on the South Fork from 

Forest Glen to confluence with mainstem Trinity River; and a 10-km (6-mi) reach of Hayfork Creek from 

Corral Creek to its confluence with the South Fork Trinity in Hyampom Valley. More indirect, long-term 

methods of improving salmon fisheries identified included better land use practices and watershed 

management, and reduced harvest. A combination of direct and indirect enhancement methods was 

proposed, in order for a fisheries improvement program to be successful in the SFTR (SCDWR, 1982). 

The 1994 Pacific Watershed and Associates report led directly into the management 

recommendations of the 1996 Truman et all CRMP document. These two documents contain a massive 

amount of management recommendations, however a few of the prevailing recommendations from these 

reports include:  

 install a sewage treatment facility for the community of Hayfork,  

 conduct riparian restoration work on middle Hayfork Creek subwatershed,  

 “erosion proof” road networks in the Middle SFTR subwatershed, 

 implement long term monitoring of channel conditions to document rates and locations of 

channel recovery. 

The Trinity River Flow Evaluation Study (United States Fish and Wildlife Service and Hoopa Valley 

Tribe, 1999) was aimed at understanding the necessary in-stream flow and physical habitat restoration 

requirements in order to restore the anadromous fishery resources of the mainstem Trinity River. The 

Record of Decision (ROD) on the Trinity River Mainstem Fishery (United States Department of the Interior, 

2000) specifically mentions that  the watershed protection program of the Preferred Alternative includes 

road maintenance, road rehabilitation and road decommissioning on private and public lands within the 

Trinity River basin below Lewiston Dam, including the SFTR basin (United States Department of Interior, 

2000).  The EIS mentions accelerated road decommissioning, road maintenance, and road rehabilitation 

would primarily be focused on public lands within Shasta-Trinity National Forest watershed (South Fork and 

mainstem areas below Lewiston Dam). 

Past management activities, such as timber harvest, mining, road construction, fire suppression, and 

channel clearing significantly reduced large wood recruitment to stream channels, limiting salmon 

production (United States Forest Service, Department of Agriculture, 1994). In stream manipulations can 

produce more rapid restoration results than waiting for natural processes to produce results. Most commonly 

these manipulations focus on adding rock and/or wood structures to increase channel complexity, reduce 

water temperatures, or prevent erosion. CDFG (1994) experimentally manipulated water depth and velocity 

to increase the availability of suitable spawning areas on a limited spatial scale. Results indicated that low 



17 

 

 

technology methods, such as shovels, can be used to manipulate in stream conditions and produce positive 

responses in spring Chinook populations (California Department of Fish and Game, 1994). Specific 

restoration recommendations for Hidden Valley and Plummer Creek and Rattlesnake Creek (Foster Wheeler 

Environmental Corporation. 2001; Truman et al, 1996,), Hayfork and Little Creek (Watershed Research and 

Training Center, 2011), and whether they were implemented are included in Appendix 1. Efforts to address 

water quality (sedimentation) and quantity are also listed in Appendix 1.  

 A legacy of timber harvest, fire suppression, and grazing has impaired many riparian areas in the 

SFTR watershed. Fifteen percent of the watershed was harvested for timber between 1964 and 1994 (Trinity 

County Resource Conservation District, 2003).  Recommended actions to protect riparian areas include 

thinning and prescribed fire to reduce the risk of catastrophic fire.   Riparian and upslope planting after fire 

and harvest can reduce erosion and help to build a healthy riparian buffer zone.  Appendix 1 contains 

information on actions planned and implemented.  

 CDFG developed recommendations for improving salmonids monitoring program, including 

repeating biotic surveys to look at changes in the spatial distribution of assemblages, discontinuing surveys 

during time of high thermal stress, and increasing the efficiency of survey techniques. Other 

recommendations for improving habitat monitoring included 1) spawning habitat quality sampling 2) 

standardization of methods 3) a comprehensive stream survey to identify areas contributing to excessive 

sediment 4) a comprehensive Klamath-Trinity River basin wide sedimentation study (Jong, 1994) 5) 

identifying the location, utilization and management actions to protect or restore thermal refugia (Cook et al, 

1999, Dresser et al. 2001) , and 6) resurveying the “Long Term Trend Monitoring Program for the SFTR 

Watershed” to determine trends and recovery of the river (Cook et al, 1999). 

 Availability and utilization of summer holding habitat, the effect of gravel permeability and bedload 

movement on egg and alevin survival (California Department of Fish and Game, 1992), the effect of landslides 

on juvenile rearing habitat, and potential juvenile production capacity (California Department of Fish and 

Game, 1995) were all identified as gaps in understanding the effects of past management on salmonid habitat.  

Our interest in this review is to document which of these recommendations were implemented. A 

table of management recommendations and implementations is available by request. We envision that this 

table will be a working document; we hope it can be continually updated and utilized for project 

prioritization. Presently it only has the USFS and CRMP group projects/recommendations but we plan to 

continue to expand it. 

 

PAST PRIORITIES FOR REHABILITATION OF THE SOUTH FORK AND ITS TRIBUTARIES 

The Coordinated Resource Management Plan (CRMP) (Truman et al, 1996) prioritized management units in 

terms of existing and potential values. There were four criteria used to prioritize management units:  
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A. Presence and extent of “refugia” habitat  

B. The extent of high quality riparian settings and water quality areas 

C. Presence or absence of a Salmonid stock at risk of extinction 

D. Restoration potential 

 

Table 1.  Ranking of priority SFTR Reaches and Associated criteria.  

  Criteria Rating 

Reach A – Refugia 
B – Water 

Quality 

C – Stocks at 

Risk 

D – Restoration 

Potential 

High = 5, 

Low = 1 

1 – Lower SFTR 
Medium to Low 

(2) 

Medium  

(3) 

Medium  

(3) 

Medium to Low 

(2) 
10 

2 – Middle SFTR 
High  

(5) 

High to Medium 

(4) 

High  

(5) 

Medium  

(3)  
17 

3 – Upper SFTR 
High  

(5) 

High  

(5) 

High  

(5) 

High  

(5) 
20 

4 – Lower 

Hayfork Cr 

High to Medium 

(4) 

High  

(5) 

Medium  

(3) 

High to Medium 

(4) 
16 

5 – Middle 

Hayfork Cr 

Medium to Low 

(2) 

Medium 

(3) 

Low 

(1) 

High 

(5) 
12 

6 – Upper 

Hayfork Cr 

High to Medium 

(4) 

High 

(5) 

Low 

(1) 

High to Medium 

(4) 
12 

 

 

The highest priority reaches identified were the Upper South Fork River, the Middle South Fork River, and the 

Lower Hayfork Creek areas. Other priority tributaries identified were: Madden Creek, Eltapom Creek, East 

Fork Hayfork Creek, and Big Creek (Truman et al, 1996).  Other tributaries were considered high priority, 

including, but not limited to, Plummer Creek, East fork of the South Fork, and Rattlesnake Creek (California 

Department of Fish and Game 1998).  A table depicting past management recommendations and 

implementation details is in Appendix 1.  

  

SPRING CHINOOK POPULATION TRENDS 

 Were past management actions and monitoring efforts effective at restoring population Spring 

Chinook, especially in the top priority reaches and tributaries?  Limited monitoring makes it difficult to assess 
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the effectiveness of past management actions. Spring Chinook monitoring has been sporadic in the SFTR 

basin. In an effort to document numbers of spring Chinook returning to the river, agencies have utilized weirs, 

spawning surveys, creel surveys, and snorkel surveys.  During the mid 1990’s the surveys were extensive and 

multifaceted, but now only a volunteer snorkel survey remains to evaluate populations of spring Chinook in 

the SFTR basin. Table 2 below lists the spring Chinook counted, the year surveyed, and comments on either 

the type of survey or the extent surveyed. Spring Chinook survey numbers have ranged from 0 to 1,097.   

 

Table 2: Spring Chinook Survey Summary Since 1964 

Year 
Spring 

Chinook 
Limitations/comments 

1964 11,604 11,604 from Petersen mark-recapture estimate; steelhead estimate without basis 

1965 NS No Survey. 

1966 NS No Survey. 

1967 0 EastForkSouthFork (EFSF)-(up one mile) to Bierce Creek (4 mile section) 

1968 0 EFSF to three miles downstream 

1969 1 EFSF to three miles downstream 

1970 36 EFSF to Hells Gate (Forest Glen), steelhead were 1/2lbers-approximately 14"  

1971 98 EFSF to Hells Gate (Forest Glen) 

1972 13 EFSF to Hells Gate (Forest Glen)  

1973 2 Silver Creek to Hells Gate, July Survey  {930,900 Chinook stocked in South Fork Trinity} 

1974 53 EFSF to Plummer Creek, July Survey 

1975 
289-

299+ 
EFSF to Forest Glen; 75% adults 

1976 342 EFSF to Hitchcock Creek, September survey 

1977 NS Lowest water year 

1978 NS No Survey. 

1979 301 September Survey by Ron Medel (USFS), surveyed by foot, not snorkeled 

1980 25 8 miles above Forest Glen to Forest Glen; only 25% adults, rest are jacks  

1981 NS No Survey. 

1982 161   

1983 NS No Survey. 

1984 27 No USFS/DFG survey due to marijuana problems, HSU survey above Forest Glen 

1985 26 Two index sections-Silver Creek to Rough Creek, Ostrat Ranch to Spot Creek 

1986 183 EFSF confluence to Klondike Mine; No survey below Klondike due to manpower 

1987 153 No USFS survey due to fires 

1988 59   

1989 7   
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1990 82   

1991 66 DFG only 

1992 166   

1993 284 Surveys below Hitchcock Creek impeded by turbidity 

1994 235 August Survey, Sections M and N not surveyed; July survey yielded 243 Spring KS, 16 steelhead 

1995 579   

1996 1097   

1997 655   

1998 172   

1999 175 5 sections left unsurveyed below Hitchcock Creek due to turbidity (reaches J-N) 

2000 256   

2001 166   

2002 386   

2003 260   

2004 59   

2005 72   

2006 146   

2007 212  Mule Bridge to Surprise Creek not surveyed due to manpower (reach M???) 

2008 NS No survey due to wildfires and manpower 

2009 118 Mule Bridge to Low Bridge not surveyed (reach M).  Hayfork Creek not surveyed. 

2010 123 Reach I not surveyed due to bodies and Reach L not surveyed due to equipment failure. 

2011 437 Hayfork Creek separate survey in July 

2012 713 Hayfork Creek separate survey in July 

 

No trends are evident other than that the populations fluctuate at very low numbers and have not returned to 

levels indicated by the earliest population estimates.  

There is very limited information on genetic structure of the SFTR spring Chinook. At present there 

are only seven samples on record (Kinzinger, 2008). Results (from the very limited sample size) that the 

genetic structure of SFTR spring run Chinook are influenced primarily by geography, the influences of 

hatchery and transplantations, and the spring/fall run parallel evoloution. The genetic structure shows 

significant influences from both Iron Gate and Trinity River Hatcheries (Kinzinger, 2008).   

Comprehensive information on numbers of spring Chinook returning to the SFTR basin is minimal, 

however, the low returns would indicate further restoration is needed. 

 

Figure 4: Spring Chinook snorkel counts from August snorkel surveys in the SFTR and its tributary Hayfork 

Creek from 1986 to 2011. 
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EFFECTIVENESS OF PAST MANAGEMENT ACTIONS AND MONITORING 

The USFS and TCRCD have engaged in an active road decommissioning and road upgrading (storm-

proofing) program since the 1990’s. These actions are intended to reduce the sediment delivery to the SFTR.  

A long term sediment monitoring study is ongoing in the SFTR which is designed to monitor the trends of 

fluvial sediments. Preliminary results of this study show a reduction in the proportion of fines (pebble 

counts) between 1993 and 2000. The long term study includes four reaches: Route 39 Reach (located within 

the upper SFTR sub-watershed), Sulphur Glade Reach (middle SFTR sub-watershed), Hyampom Reach 

(middle SFTR sub-watershed), and Salyer Reach (lower SFTR sub-watershed). See Figure 2 above for a map 

showing sub-watersheds. There was a reduction in the portion of materials finer than 2mm at 83% of cross-

section sites (Dresser et al, 2001). Comparing the 2000 survey with 1998 it appeared that most cross sections 
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downcut less than half a foot (Dresser et al, 2001). Only three of 20 cross sections aggraded; two of them in 

the Salyer reach. This suggests that in 2000 moderate flood flows were winnowing away at the sediment 

stored in the channel (Dresser et al, 2001). Since the 1960’s there has been an increase in sinuosity of the 

channel and channel migration suggesting cut and fill alluvial processes have been restored (Dresser et al, 

2001). 

Between 2000 and 2007 in the Salyer reach of the lower SFTR it appears that most cross sections 

aggraded slightly (Dresser 2008). This suggests that recent flows are depositing more than they are 

transporting and increasing the amount of sediment stored in the channel. The reduction in pool depth in 

particular could have consequences for aquatic organisms (Dresser, 2008). Without examining the upper 

reaches it is impossible to know whether the aggradation seen in the Salyer reach is localized, or indicative of 

conditions throughout the watershed.  It is possible that the area above Hyampom is degrading and this 

sediment is being captured by the lower gradient Salyer reach.  Another possibility is that the Sims Fire 

(summer 2004, 4,000 acres) produced large volumes of sediment that are currently moving through the 

Salyer reach.  Yet another possibility is that despite modern forest practice rules and years of restoration, the 

landscape is still producing more sediment than the river can handle (Dresser 2008). 

The SFTR system in the Hyampom Valley is still adjusting to sediment transportation. This reach is 

relatively sensitive to sediment delivered from upstream sources. In some places, bankfull width in 2000 

(Dresser et al. 2001) was over 700 feet and the channel migrated frequently from valley wall to valley wall. A 

diagram displaying this dramatic change is shown below in Figure 5.   
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Figure 5. Hyampom Valley Channel Migration (Cook et al, 1999) 

 

 

FACTORS NOT ADDRESSED IN PREVIOUS MANAGEMENT PLANS  

In this section, we discuss newer factors that may limit spring Chinook which were not addressed by 

earlier management plans.   

Significant landsliding tends to be associated with major storm/flood events and land clearing on 

steep slopes. There have been six such events in this region since about 1930 (1955, 1964, 1975, 1986, 1995 

and 1997). Based on this record comparable triggering events are expected to recur on average every 10-15 

years. Mass wasting in heavily managed terrain could result from somewhat less extreme storm events than 

in undisturbed terrain (Cook et al, 1999). Landslides occur more frequently on sensitive geomorphic terrains. 

These include inner gorge areas, toe zones of older landslide deposits, and steep headwall areas. Numerous 

large landslides along the SFTR have long been problematic for fisheries. Some of the more notorious slides 
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are the “Devastation”, “Hitchcock” and “Three Bears” landslides; Devastation Slide was problematic from the 

1960’s to the 1980’s; the Hitchcock Slide was problematic in the 1990’s; and the Three Bears Slide recently 

reactivated in 2011. Although many of these landslides are in the lower portions of the SFTR, they still may 

interfere with spawning migrations or timing. Overall there is evidence of a decrease in the appearance and 

abundance of landslides in the SFTR watershed and this has been documented in the lower portions of the 

watershed by Catolico (2011). This decrease may be attributable to significant upslope restoration efforts and 

improvement of management approaches in the Six Rivers and Shasta-Trinity National Forests. The 

restoration efforts on the Six Rivers National Forest include streambank revegetation (alder planting on 

Madden Creek) and landslide revegetation (Madden Creek, Badlands, Fossil Lake, Bob Hipp slide, MacClean 

slide, Surprise Creek and Cedar Grove Ranch Creek) (Catolico, 2011). Restoration and management 

improvements on the Shasta-Trinity National Forest include improved timber harvest practices and 

decommissioning and upgrading existing roads.  While significant progress has been made in upslope 

restoration of the SFTR basin, we have yet to see a significant flood event to prove the restoration as effective. 

 Expansion of agricultural practices has yet to be addressed in any SFTR watershed assessment. 

Viticulture and marijuana cultivation practices often include clearing and irrigating steep slopes with erodible 

soils, water diversions, and increased nutrient loading from fertilizers. If riparian areas are not protected, 

excess sediment can move into small tributaries and then into anadromous streams.   

Marijuana cultivation creates its own unique set of factors such as unauthorized roads, uncontained 

human waste and toxic chemicals left in camps after harvest. . Fertilizers, which are heavily used for 

marijuana cultivation, leach into the water creating dense patches of filamentous green algae and change the 

chemistry of the water.  This results in increased water temperature and decreased dissolved oxygen  

available for juvenile salmonids, which negatively impacts their survival.  Water diversions are largely 

unregulated and can increase these low water quality and low flow temperature issues, especially during 

drought years. Development of a largely un-quantified water use on the SFTR and important fish bearing 

tributaries such as Hayfork Creek exacerbate potential effects from climate change (Van Kirk and Naman, 

2008). Difficulty in obtaining access and cooperation from landowners makes this an increasingly important 

and complex issue. 

Impacts from human settlements require consideration as a limiting factor. California Department of 

Fish and Game surveys from 1994-1995 (Dean, 1996) found that spring Chinook were holding in only 16 

pools, most located between Hyampom and Forest Glen.  When high quality pools were located near river 

access points, farms, or homes, only 1-2 fish were present indicating direct human influence on the 

distribution of salmonids.  Poor quality pools in isolated areas had more fish (United States Environmental 

Protection Agency Region 9, 1998). This pattern may be due to poaching on Spring Chinook which was 

reported in certain areas, such as the Middle Hayfork Creek (United States Forest Service, Department of 
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Agriculture, 1999), Hyampom, and Forest Glen. A resurvey of the holding pools (or assessment from the CDFG 

South Fork Dives) may be one of the gaps in information necessary for the complete evaluation of current 

limiting factors. The decreasing abundance of Spring Chinook makes the population particularly susceptible 

to the detrimental effects of poaching. The California Fish and Game Advisory Commission (TCFGAC) closed 

all fishing for spring run Chinook. The only fishing allowed is on rainbow trout and steelhead; the steelhead 

season on the SFTR is open November to March.  Due to the complete closure for spring Chinook, Game 

Wardens are sensitive to calls coming in from concerned citizens.  Harvest, both legal and illegal may be a 

potential factor for decline. 

 Fisheries regulations do not currently allow for harvest of spring Chinook in the SFTR, however these 

fish are harvested in commercial and sport fisheries in the ocean, sport fisheries in the Lower Klamath River, 

and Tribal fisheries in the Lower Klamath and Trinity rivers.  Unlike management for Klamath Basin fall 

Chinook via the Pacific Fisheries Management Council (PFMC) process, Klamath Basin spring Chinook are not 

managed on a cooperative, region-wide basis.   However, there are harvest management actions by the 

responsible regulatory entities (NMFS, States of California and Oregon, Yurok Tribe, and Hoopa Valley Tribe), 

both direct and indirect, that constrain harvest of spring Chinook.  These management actions include, but are 

not limited to: no Tribal commercial fisheries, partial closures of Tribal subsistence fisheries, ocean fishery 

constraints to protect other stocks, and bag limits and/or time-area closures for inriver sport fisheries.     

 There are both policy and technical considerations in regard to the potential future management of 

spring Chinook on a region-wide basis, such as is done with fall Chinook, including:  

 1) What population should be managed?  Should management be focused on a single stock such as 

spring chinook in the SFTR, or should it include spring chinook in the entire Klamath-Trinity Basin, as is 

currently done with fall chinook? 

 2) What conservation objectives for the managed population should be adopted? 

 3) What data and associated analysis is available, or should be collected/conducted in the future, to 

determine the most appropriate conservation objectives?   

a)  The population dynamics of the stock should be assessed to determine appropriate 

harvest levels.  Such an analysis would likely require harvest estimates from all fisheries, spawning 

escapement estimates from all areas, age composition determined for the population on an annual 

basis, and ultimately a stock/recruit analysis conducted to determine appropriate spawner and 

harvest levels. 

b) Annual projections of stock abundance would be necessary so that appropriate harvest 

levels could be set. 



26 

 

 

c)  An ocean harvest model for spring chinook would need to be developed, similar to what is 

currently used for fall chinook.  Ample coded wire tag information from Trinity Hatchery spring 

chinook is available for such an effort. 

 

RECOMMENDED NEXT STEPS   

In previous sections we have 1) highlighted the importance of the SFTR to sustainable Spring 

Chinook populations, 2) reviewed the distribution of Spring Chinook in SFTR and critical areas for 

different life history stages, and 3) summarized previous recommendations and implementation 

progress, and 4) identified new ecosystem threats.  

This section 1) identifies immediate information needs and priorities; 2) identifies what 

previously recommended management actions are still pertinent; and 3) identifies site-specific 

current/potential future management actions and potential entities; and 4) synthesizes this 

information and prioritize our recommendations from these findings for future management 

actions.  

Management actions should focus on areas which are within the range of Spring Chinook in the 

SFTR and its tributaries which is watersheds upstream of Hitchcock Creek. Areas used for specific 

portions of the life history cycle of Spring Chinook have been identified as: 

 Spawning: mainstem between Hitchcock Creek and the EFSFTR, Plummer Creek, Hayfork 

Creek, lower Tule Creek, lower Salt Creek, Madden Creek, Eltapom Creek, and Big Creek 

 Rearing: Plummer Creek, Hayfork Creek, Madden Creek, Eltapom Creek, East Fork Hayfork 

Creek, and Big Creek 

 Holding: mainstem between Hitchcock Creek and the EFSFTR, East Fork of Hayfork Creek 

 Migration: downstream SFTR 

 

We have broken the recommended management actions out into three categories; previously 

recommended actions, monitoring, and new threats. 

 

1. Management actions to reduce sedimentation, replace undersized culverts, put roads to bed, 

leave riparian buffers, and change logging practices were recommended to reduce 

sedimentation in the tributaries and mainstem.  Actions which were previously 

recommended and are still relevant, but have not been implemented are:  
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 Inventory the watersheds hillslopes for potential sediment sources and implement erosion 

prevention activities.  

o Conduct sediment source inventories. (Lower SFTR, Middle SFTR, Upper SFTR and 

Upper Hayfork Creek with special notice of West Fork, Smokey, Silver, Red 

Mountain, Rattlesnake, Happy Camp and Shell Mtn creeks.) 

o Conduct road upgrades (storm proofing) and decommissions. (Watershed Wide 

though specific notice for Plummer Cr, Butter Cr, and SF Mountain Tributaries) 

 Inventory tributaries for habitat.  

o Conduct habitat typing in the tributaries: ex: East Fork, Smokey, Silver, Red Mtn, and 

Rattlesnake creeks. Plus Happy Camp, Shell Mtn, Bierce, Rough Gulch, Charlton, and 

Farley Creeks.  

o Potentially modify tributaries for cold water refugia. 

 Improving quality and quantity of water.  (Middle and Upper Hayfork Creek basins)  

o Cultivate relationships with landowners.  

o Continue working proactively with landowners to improve the quality and quantity 

of water.  

o Continued monitoring of water quality conditions along this reach is important. 

o Reduction in water diversions through installing more efficient delivery/irrigation 

systems.  

 Upland fuels reduction.   

o Conduct fuels reduction to reduce risk of catastrophic wildfire. (Middle Hayfork 

Creek basin) 

 Re-vegetate the riparian corridor. (Middle and Upper Hayfork Creek basins) 

o Conduct a riparian inventory to assess the “critical need” location for riparian 

habitat improvement projects.  

o Conduct plantings in the riparian corridor 

 Where: Middle Hayfork Creek subwatershed  

 Implement utilizing a mix of conifer and deciduous species. 

o Build riparian exclusionary fencing to keep stock out of waterways    

 Reduce logging in areas of unstable soil to decrease sediment 

o  USFS 
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 Reduce risk of catastrophic wildlife:  

o WRTC, USFS fuel thinning and decrease fire return interval to 19.2 years with 

controlled burns 

 Maintain old growth and shade cover in Riparian Reserves to increase wood loading and 

decrease temperature 

 

2. Baseline information is sorely needed for Spring Chinook populations and habitat, including 

status of tributaries and mainstem watersheds, in order to understand the potential impacts of 

new threats, evaluate the effectiveness of management actions, and adaptively manage 

resources.  For example, current abundance monitoring efforts are insufficient to characterize 

the Spring Chinook population abundance, and thus insufficient to evaluate trends in the 

population. Furthermore, the spawner to recruit relationship required for Spring Chinook to 

maintain an effective population size and genetic diversity has not been reported. Managers 

need to know how large the population is relative to how large the population needs be to be 

sustainable. We recommend a comprehensive monitoring approach for Spring Chinook 

populations to determine what life stage(s) are limiting productivity, habitat conditions, and 

project effectiveness:  

 Continuous, real-time flow gauges:  

o Where: Hayfork Creek, Hidden Valley, Plummer, lower Tule Creek, lower Salt Creek, 

Madden Creek, Big Creek and reference system 

 Nutrients (fertilizers, nitrogen, phosphorus, etc.):   

o Where: Hayfork Creek, Hidden Valley, Plummer, lower Tule Creek, lower Salt Creek, 

Madden Creek, Big Creek and reference system  

 Sediment (storm monitoring, long term geomorphic):   

o Where: monitor mainstem between  Hitchcock Creek and the EFSFTR, Plummer 

Creek, Hayfork Creek, Hidden Valley, Plummer, lower Tule Creek, lower Salt Creek, 

Madden Creek, Big Creek and reference system 

 Temperature (continuous datalogger):  

o identifying threshold exceedance in migration(downstream SFTR and Klamath 

River), spawning (mainstem between Hitchcock Creek and the EFSFTR, East Fork of 

Hayfork Creek, downstream SFTR), and rearing areas (Plummer Creek, Hayfork 
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Creek, Madden Creek, Eltapom Creek, East Fork Hayfork Creek, and Big Creek) as 

well as identifing new rearing areas in the SFTR and tributaries upstream of 

Hitchcock Creek) 

 Annual adult snorkel surveys in the holding and migration areas  

o Where: (mainstem between Hitchcock Creek and the EFSFTR, East Fork of Hayfork 

Creek, downstream SFTR) 

 Annual adult redd surveys conducted biweekly in spawning areas  

o Where: (mainstem between Hitchcock Creek and the EFSFTR, Plummer Creek, 

Hayfork Creek, lower Tule Creek, lower Salt Creek, Madden Creek, Eltapom Creek, 

and Big Creek  

o Collect scales from spring Chinook carcasses annually to determine age composition 

of the spawning escapement 

 If feasible, monitor abundance of downstream migrants near Hitchcock Creek to assess 

annual trends, estimate survival from egg deposition to emigration, and assess survival 

from smolts to adults 

 Juvenile snorkel surveys to determine extent and utilization (density) of habitat in rearing 

areas  

o Where: (Plummer Creek, Hayfork Creek, Madden Creek, Eltapom Creek, East Fork 

Hayfork Creek, and Big Creek) and identify new rearing areas in the SFTR and 

tributaries upstream of Hitchcock Creek 

 Determination spawner to recruit ratio, extent of genetic exchange, and effective population 

size.  

o Where: (mainstem between Hitchcock Creek and the EFSFTR, Plummer Creek, 

Hayfork Creek, lower Tule Creek, lower Salt Creek, Madden Creek, Eltapom Creek, 

and Big Creek  

 Pre and post project monitoring to evaluate effectiveness BMPs, management actions, and 

support adaptive management 

o Where: adjacent to any active management project 

 Development of a spatially explicit database with information on Spring Chinook 

populations and habitat, threats, stakeholders, and project implementation 
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3. There are new threats to the sustainability of Spring Chinook populations in the SFTR which 

have emerged since previous assessments. New threats to the sustainability of Spring Chinook 

in the SFTR and its tributaries include poaching, sedimentation, climate change, and water 

quality and quantity, see attached prioritization.   

 Poaching: The low abundance of Spring Chinook and remote locations of tributaries makes 

the population particularly susceptible to the detrimental effects of poaching. Public 

awareness of the need to conserve the few spring run Chinook left might reduce poaching. 

 Road decommissions  

o (Equivalent Roaded Acre comparison),  

o upgrades, and maintenance in critical Spring Chinook watersheds, USFS 

o Prioritize by geologic unit, WRTC 

 Culvert removal, upgrade, or upsize (Passage database, what within critical area, whose 

jurisdiction) so that culverts can pass the more common 100 year storms of the future.  

 Water quality: public outreach meetings, websites, flyers, and visits to schools, festivals, 

fairs, and local meeting to raise awareness of the need to protect Spring Chinook and low 

impact agricultural methods (improving water quality); attendance at local Fish and Game 

Commission meetings to maintain a level of concern at the state level.  

 Monitor flow above and below East Fork Ranch Diversion on Hayfork Creek and 18 other 

active diversions known in 1996, identify new legal diversions in critical areas, check 

diversion permit condition adherence 

 Reduce illegal diversions: identify illegal diversions, Department of Water with WRTC and 

USFS filing complaints to inform of problem areas in holding, spawning, and rearing areas 

 Apply for instream water rights 

 Assist local landowners with better sewage and septic options to improve water quality 

 Assist businesses with better point and nonpoint source pollution management to improve 

water quality 

 

 This paper provides a review of previous Limiting Factors Analysis, restoration efforts, past 

management recommendations and implementation of management projects.  However, 

coordination among land and water resources agencies and conservation organization needs to 

occur if the current threats to plentiful clean water, and increased sediment loading from poor land 
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management practices are to be addressed.   These entities need to understand the specific 

elements (roads, farming, harvest etc) which currently represent the greatest threat in the top 

priority areas; , what still needs to be done, and how management style  can be to be more effective.  

We recommend that the data collected from future monitoring efforts be used to further 

assess and inform additional site-specific and watershed level threats, management actions 

and ecosystem response to inform adaptive management. 

  Resource managers and stakeholders compete for limited sources of funding to help restore Spring 

Chinook salmon habitats and thus the population. It is only through leveraging partnerships, stakeholders, 

and funding agencies that these management recommendations can be effectively implemented and Spring 

Chinook populations restored. Information on the importance of the proposed work is crucial for success in 

obtaining funding.  We recommend updating (every five years) the prioritization of watersheds based 

on current threats, effectiveness of restoration efforts, and importance to Spring Chinook. 

This White Paper summarized the available information on the South Fork Trinity River and 

its tributaries.  Many of the factors reported in the past are still relevant. We did not find sufficient 

data to enable an additional limiting factors analysis.  We identified data gaps and identified 

potential recent limiting factors for South Fork spring Chinook salmon (Spring Chinook).  Finally, in 

the next steps sections we recommend priority assessments to permit an accurate up to date 

assessment of the status of Spring Chinook and their priority rearing, spawning, and holding 

habitats.  We believe that these recommended assessments in priority watersheds are required to 

inform a future in depth assessment of limiting factors for spring run Chinook salmon. Therefore, 

rather than provide a plan on how the limiting factor analysis will occur, we recommended 

assessments that need to be completed to make a new limiting factors analysis valuable.  An outline 

of the assessments we recommend is in Appendix 1.  We did not address short term measures to 

protect Spring Chinook, nor did we have sufficient data to identify different bottle necks from those 

developed in the past.  
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