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Eastern Mattole Subbasin  

 
Looking southeast to Gilham Butte 

Introduction 
he Eastern Subbasin is located between Honeydew Creek, at river mile 26.5 (RM 26.5) and Bridge 
Creek (RM 52.1) along the eastern side of Wilder Ridge, at Whitethorn Junction, for a distance of 

about 25.6 river miles (Figure 79).  Fifteen perennial streams drain a watershed area of 79 square miles.  
Elevations range from 344 feet at Honeydew Creek to approximately 2,300 feet in the headwaters of the 
tributaries.  
The NCWAP team’s Eastern Subbasin results and analyses are presented in three basic sections.  First, 
general information describing the subbasin is presented by different disciplines.  Secondly, this 
information is integrated and presented to provide an overall picture of how different factors interact within 
the subbasin.  Lastly, an overall assessment of the Eastern Subbasin is presented.  The NCWAP team 
developed hypotheses, compiled supportive and contrary evidence, and used these six assessment questions 
to focus this assessment: 

•  What are the history and trends of the sizes, distribution, and relative health and diversity of 
salmonid populations within this subbasin?   

•  What are the current salmonid habitat conditions in this subbasin?  How do these conditions compare 
to desired conditions? 

•  What are the relationships of geologic, vegetative, and fluvial processes to natural events and land 
use history? 

•  How has land use affected these natural processes? 
•  Based upon these conditions trends, and relationships, are there elements that could be considered to 

be limiting factors for salmon and steelhead production? 
•  What habitat improvement activities would most likely lead toward more desirable conditions in a 

timely, cost effective manner? 
The assessment questions are answered at the end of this section.   

T 

Photo By David D. Snider 
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Climate 
The Eastern Subbasin has the highest yearly rainfall averages, ranging from 85 inches near Thorn Junction 
to 115 inches in the hills east of Honeydew.  Temperatures are typical of other inland areas of California 
with sub-freezing winter temperatures and above 100°F summer temperatures. 

Hydrology 
The Eastern Subbasin is made up of six complete CalWater Units (Figure 79).  There are 54.0 perennial 
stream miles in 15 perennial tributaries in this subbasin (Table 84).  Eighteen of these tributaries have been 
inventoried by CDFG.  There were 26 reaches, totaling 34.9 miles in the inventory surveys.  The 
inventories included channel and habitat typing, and biological sampling.   

Table 84.  Streams with estimated anadromy in the Eastern Subbasin.   

Stream CDFG Survey 
(Y/N) 

CDFG Survey 
Length (miles) 

Estimated Anadromous 
Habitat Length (miles)* Reach Channel 

Type 

Dry Creek Y 1.6 3.0 1 F4 
Middle Creek Y 1.4 2.1 1 B4 
Westlund Creek Y  3.1   
  Y 2.3  1 B4 
  Y 0.9  2 A4 
Gilham Creek Y 1.9  1 B4 
  Y 0.7  2 A3 

Gilham Creek Tributary Y 0.6  1 B4 
Duncan Creek N     
Four Mile Creek Y  3.1   
  Y 0.5  1 C4 
  Y 0.7  2 A4 
North Fork Four Mile Creek Y     
 Y 0.5  1 C4 
 Y 0.7  2 A4 
Sholes Creek Y 4.0 2.0 1 B4 
Harrow Creek Y 0.2 0.2 1 B3 
Little Grindstone Creek Y 0.6  1 B4 
Grindstone Creek Y 2.6 0.3 1 B4 
Mattole Canyon N  6.0   
Blue Slide Creek Y 6.3 7.0 1 F4 

Fire Creek Y 2.0  1 F4 
Deer Lick Creek N     
Box Canyon Creek Y     
 Y 0.2  1 F4 
 Y 0.2  2 B4 
 Y 0.2  3 B2 
Eubank Creek Y  3.2   
  Y 3.0  1 B1 
  Y 0.3  2 B4 
Sinkyone Creek N     
McKee Creek Y  2.1   
  Y 0.7  1 B3 
  Y 1.5  2 F4 

McKee Creek Tributary #1 Y 0.1  1  
Painter Creek Y 0.3 1.1 1 F4 

* Data from the Mattole Salmon Group.   

In their inventory surveys, CDFG crews utilize a chin el classification system developed by David Rosgen 
(1994) and described in the California Salmonid Stream Habitat Restoration Manual.  Rosgen channel 
typing describes relatively long stream reaches using eight channel features: channel width, depth, velocity, 
discharge, channel slope, roughness of channel materials, sediment load and sediment size.  There are eight 
general channel types in the Rosgen classification system.   
In the Eastern Subbasin, there were four type A channels, totaling 3.0 miles; twelve type B channels, 
totaling 17.8 miles; two type C channels, totaling 1.0 miles; and six type F channels, totaling 11.9 miles.  
Type A stream reaches are narrow, moderately deep, single thread channels.  They are entrenched, high 



Mattole River Watershed  234 Assessment Report 

gradient reaches with step/pool sequences. Type A reaches flow through steep V- shaped valleys, do not 
have well-developed floodplains, and have few meanders.  Type B stream reaches are wide, shallow, single 
thread channels.  They are moderately entrenched, moderate to steep gradient reaches, which are riffle-
dominated with step/pool sequences.  Type B reaches flow through broader valleys than type A reaches, do 
not have well-developed floodplains, and have few meanders.  Type C stream reaches are wide, shallow, 
single thread channels.  They are moderately entrenched, low gradient reaches with riffle/pool sequences.  
Type C reaches have well-developed floodplains, meanders, and point bars.  Type F stream reaches are 
wide, shallow, single thread channels.  They are deeply entrenched, low gradient reaches and often have 
high rates of bank erosion.  Type F reaches flow through low-relief valleys and gorges, are typically 
working to create new floodplains, and have frequent meanders (Flosi, et al., 1998). 

Geology 
This subbasin encompasses the widest range of bedrock types and structure in the Mattole Basin, including 
portions of the Coastal terrane, Yager terrane, and Central belt mélange, along with the fault zones that 
form the boundaries between the terranes.  Correspondingly, relative slope stability and geomorphology 
vary widely within the subbasin.  In general, the bedrock may be described as relatively intact and stable 
material that is locally interrupted by northwest-trending zones of sheared mélange and faulting where the 
rock is much weaker and susceptible to weathering.  As with other areas in the watershed, soft terrain 
consisting of grassland areas impacted by earthflows, soil creep, and gully erosion tend to develop in the 
mélange matrix and fault zones.  These conditions are found along a broad shear zone that extends to the 
southeast from Honeydew, along Pringle Ridge and on across the Mattole River near Duncan Creek.  
Similar conditions are found in the upper reaches of Mattole Canyon Creek and Blue Slide Creek where 
several fault zones and Central belt mélange are present.  Steep forested slopes locally impacted by 
historically active debris slides and occasional large, deep-seated, dormant landslides are more typical in 
the moderate to hard terrain in the subbasin.  Terrain distribution for the entire Mattole Basin is shown on 
Figure 24).  Overall, approximately 24% of the Eastern Subbasin is occupied by mapped landslides, and 
approximately 6% of the subbasin is occupied by historically-active landslides (Figure 25).  A map 
showing the distribution of geologic units, landslides, and geomorphic features is presented on Plate 1 in 
the Geologic Report, Appendix A.  
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Figure 80.  Geology of the Eastern Subbasin. 
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Vegetation 
Unless otherwise noted, the vegetation description in this section is based on manipulation of CalVeg 2000 
data.  This is vegetation data interpreted from satellite imagery by the United States Forest Service, Remote 
Sensing Lab.  The minimum mapping size is 2.5 acres. 
Mixed hardwood and conifer forests cover 64% of the area, conifer forest 9%, and hardwood forest 16% 
for a total of 89% forested area (Figure 81).  Grassland occupies 11% of the subbasin.  Shrub, barren, 
agricultural lands, and urban classifications together cover the remaining 2% of the area.  Fifty-six percent 
of the Eastern Subbasin is in the 12 to 23.9 inch diameter breast height (dbh) size class.  Twenty-one 
percent is in a diameter size class greater than 24 inches dbh. 
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Figure 81.  Vegetation of the Eastern Subbasin. 

Land Use 
The watershed is largely subdivided into back-to-land homesteads, Figure 82.  About a third of the area is 
managed for timber production and cattle ranching.  The town of Honeydew is located at the downstream 
end of this subbasin near the confluence of Honeydew Creek and the Mattole River.  The hamlets of 
Ettersburg and Thorn Junction are also located in this subbasin.  Controversy over timber harvest issues has 
occurred in the past, focusing on stands near Gilham Butte.  There is some citizen interest to establish a 
wildlife and forestland corridor linking lands in the South Fork Eel River to Humboldt Redwood State 
Park, through the Gilham Butte protected lands and across the basin to the King Range National Recreation 
Area in the Western Subbasin.  The track of this corridor would bisect the middle of this subbasin as well 
as the largest remaining ranch, thus a large portion of the subbasin would, for the most part, be unavailable 
for sub-division.  It has been suggested that a conservation easement might be negotiated with the ranch 
ownership to provide the corridor and allow the traditional land use to continue. 
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Figure 82.  Ownership pattern of the Eastern Subbasin. 

Timber harvesting covered a substantial portion of the basin prior to the 1964 flood (Figure 83, Table 85).  
Aerial photograph analysis of 1941 and 1952 aerial photographs show the main activity appeared to be 
maintenance of grassland and conversion of forestland to grassland.  In many cases, grassland conversion 
was accomplished by use of fire, though in the aerial photographs standing dead trees were present while 
there was no indication of skid trails for harvesting.  Later, as timber harvesting occurred, the logging 
method was tractor logging down to streamside road systems.  The silviculture was a type of seed tree cut 
that often left brush and some conifer.  Timber harvesting activity since 1983 (Figure 84) has covered about 
5% of the subbasin.  There have been no timber harvesting plans filed in the smaller parcel sizes that are 
now rural subdivisions.  Almost all of the acreage harvested utilized an even-aged silvicultural method, 
including the shelterwood removal step.  About 80% of the harvested area was tractor logged.   

Table 85.  Timber harvest history, Eastern Mattole Subbasin. 

TIMBER HARVEST HISTORY - EASTERN SUBBASIN* 

  
Total Harvested 
Acres 

Total Area Harvested 
(%) 

Average Annual 
Harvest (ac) 

Annual Harvest 
Rate (%) 

Harvested ~1945 - 1961** 21,431 42% 1,261 2% 
Harvested 1962 - 1974** 7,639 15 588 1 
Harvested 1975 - 1983** 3,288 7 365 <1 
Harvested 1984 - 1989 554 1 92 <1 
Harvested 1990 - 1999 2,010 4 201 <1 
Harvested 2000 - 2001 47 <1 24 <1 
Not Harvested:         
      Grasslands 6,223 12     
      Brush and Hardwoods 9,260 18     

* Does not add to 100% due to data discrepancies, re-harvest areas, and uncut timber areas.  
** CDF has not yet validated the accuracy of this data (obtained from MRC). 
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Eastern Subbasin Historical Harvest
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Figure 83.  Timber harvest history for the Eastern Subbasin 
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Figure 84.  Timber harvesting plans history 1983-2001, Eastern Subbasin. 

The Eastern Subbasin contains an extensive and largely unsurfaced road system to service the rural sub-
divisions in the subbasin (Figure 85).  These roads are used year-round by residents, further elevating the 
already high production rates of fine sediment into the stream network.  This condition is deleterious to 
stream habitat for salmonids.  These impacts, especially in the depositional, lower reaches of the tributaries, 
adversely affects summer juvenile rearing and creates less than ideal spawning conditions for adult 
salmonids. 
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Figure 85.  Eastern Subbasin road system. 

Fluvial Geomorphology 
The Eastern Subbasin shows the largest reduction in the length of mapped channel characteristics between 
1984 and 2000 as well as the largest reduction (27%) in blue-line stream length occupied by negative 
mapped channel characteristics (NMCCs) (CGS Geologic Report-Table 12).  Table 86 and Table 87 
illustrate the range in MCCs, gullies, and lateral-bar development from the 1984 and 2000 aerial 
photographs.  Comparing the two photo sets it can be seen that every PW within the Eastern Subbasin has 
shown a significant decrease in MCCs.  The most noteworthy example is illustrated in the Sholes Creek 
PW, where the length of MCCs decreased by 68,200 feet from 1984 to 2000.  Two PWs, Blue Slide and 
Sholes Creeks, have demonstrated a dramatic reduction in lateral-bar development, which suggests a 
decrease in excess sediment. 
There has been a dramatic reduction in the length of wide channels, and a two-fold decrease in the length of 
displaced riparian vegetation in this subbasin (Table 86 and Table 87.).  However, there has been a 
doubling of the length of gullies within the Eastern Subbasin (Table 86).  Significant improvement was 
observed between 1984 and 2000 in the proportion of blue line streams in bedrock and adjacent to or within 
LPM 4 and 5 that were affected by NMCC’s.  In 1984, about 70% of such stream reaches were affected by 
NMCCs while in 2000 about 20% were affected (CGS Geologic Report Table 14).  Considering the low 
concentration of NMCC’s in the upstream Southern Subbasin and the increase in NMCC’s in the alluvial 
reaches of this subbasin, it appears that sediment is being produced internally or from the adjacent Western 
Subbasin. 
A sizeable area of sediment deposition was observed along Dry Creek immediately upstream from a large 
slide.  This area of deposition has been attributed to this large persistent slide acting as a point of 
hydrologic constraint.  The mouth of Mattole Canyon has also been a long-term area of sediment 
accumulation.  This can be attributed to weak rocks and numerous landslides up- canyon, and a reduction 
of stream gradient near the area of deposition. 
Table 87 documents the number of sites and summarizes the lengths of eroding-bank features within the 
Eastern Subbasin.  Stream-bank erosion has been observed in all but one of the planning watersheds of this 
subbasin.  The number of eroding-bank sites range from one in the Mattole Canyon PW to 10 in the Sholes 
Creek PW.  Approximately 12,100 feet of eroding bank has been mapped in the Sholes Creek PW. 
In summary, observations from the 2000 air photos shows that every PW within the Eastern Subbasin has 
shown a significant decrease in mapped channel characteristics since 1984, with all but one PW showing a 
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significant increase in the length of gullies.  Stream-bank erosion has been observed within all but one of 
the planning watersheds within the Eastern Subbasin.  The majority of eroding stream banks within this 
subbasin are within the Sholes Creek and Dry Creek PWs.  There has been a dramatic decrease in the 
length of wide channels from 1984 to 2000, and a decrease in the length of displaced riparian vegetation 
(Figure 34 and Figure 35). 

Table 86.  Fluvial geomorphic features - Eastern Subbasin 

 2000 Photos 1984 Photos 

Planning 
Watersheds1 

Length of Mapped 
Channel 

Characteristics2 (feet) 

Total Gully 
Length3 

(feet) 

Lateral Bar 
Development4 

Length of Mapped 
Channel 

Characteristics2 (feet) 

Total Gully 
Length3 

(feet) 

Lateral Bar 
Development4 

Blue Slide 
Creek 2,200 33,800 1 55,300 11,500 3-5 

Dry Creek 46,800 17,400 2-4 65,500 2,100 3-5 
Eubank Creek 13,400 22,400 1 56,600 27,500 1 
Mattole 
Canyon 44,700 78,500 3-4 87,900 33,600 3-5 

Sholes Creek 60,400 42,500 3-4 128,600 22,600 3-5 
Westland 
Creek 26,200 35,100 3 59,500 8,100 3-5 

Eastern 
Subbasin 
Totals 

193,700 229,800  453,400 105,400  

1 See Figure 2 for locations. 
2 Features include negative and neutral characteristics including: wide channels, displaced riparian vegetation, point bars, distribution and lateral or 
mid-channel bars, channel bank erosion, shallow landslides adjacent to channels. 
3 Gullies include those that appear active, have little to no vegetation within the incised area, and are of sufficient size to be identified on aerial 
photos. 
4 Lateral bars include mappable lateral, mid-channel bars and reflect sediment supply and storage.  Rankings range from 1-5.  Higher values 
suggest excess sediment. 
 

Table 87.  Eroding stream bank lengths - Eastern Subbasin. 

2000 Photos 
Eastern Subbasin Planning 

Watersheds1 
Number of 

Sites2 
Maximum Length (feet)  of 

Eroding Bank3 
Total Length (feet) of 

Eroding Bank4 
Eroding Bank 

(%)5 
Blue Slide Creek 0 N.O. N.O. N.A. 
Dry Creek 7 1,800 4,500 5 
Eubank Creek 3 500 900 1 
Mattole Canyon 1 300 300 <1 
Sholes Creek 10 3,700 12,100 9 
Westland Creek 3 800 1,600 2 

1 See Figure 2 for locations. 
2 Number of sites mapped from air photos within PW.  
3 Maximum length of a continuous section of eroding stream bank within PW. 
4 Combined total length of all sections of eroding stream bank within PW. 
5 Approximate percentage of eroding stream bank relative to total stream length within PW. 
N.O.– Not Observed. 
N.A. – Not Applicable. 

Aquatic/Riparian Conditions 
Unless otherwise noted, the vegetation description in this section is based on manipulation of CalVeg 2000 
data.  This is vegetation data interpreted from satellite imagery by the United States Forest Service, Remote 
Sensing Lab.  The minimum mapping size is 2.5 acres. 
Vegetation within 150 feet of the centerline of streams is 70% mixed conifer and hardwood forest, 11% 
hardwood, 9% conifer forest, 4% annual grassland and 5% barren while shrubs, water, agricultural and 
urban combined make up the remaining 1%.  The large percentage of barren occurs primarily along the 
Mattole River downstream of the confluence of Mattole Canyon and the Mattole River, the downstream 
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portion of Mattole Canyon and in Dry Creek.  Trees in the 12 to 23.5 inch diameter size class cover 58% of 
the riparian area.  The area occupied by this single-width zone is 13% of the total Eastern Subbasin 
acreage. 

Fish Habitat Relationship 
Anadromous stream reach conditions in the Eastern Subbasin were somewhat unsuitable as evaluated by 
the stream reach EMDS.  The anadromous reach condition EMDS is composed of water temperature, 
riparian vegetation, stream flow, and in channel characteristics.  More details of the EMDS are in the 
EMDS Appendix C.   
Data on water temperature and stream flow have not yet been incorporated into EMDS.  However, water 
temperature data are presented in the NCRWQCB Appendix E) and stream flow data are presented in the 
DWR Appendix C and in individual stream survey report summaries in the CDFG Appendix E.  
Temperature records were available for Westlund, Mattole Canyon, Blue Slide Creek, and Eubank Creeks.  
All MWATs for these four tributaries from 1996-2001 were above the 50-60° F range for optimal coho 
growth, except Eubank Creek at 59.7° F during 2001.   
Stream attributes that were evaluated by the anadromous stream reach EMDS included canopy cover, 
embeddedness, percent pools, pool depth, and pool shelter.  These attributes were collected in 16 streams in 
the Eastern Subbasin by CDFG (see CDFG Appendix F) for stream survey report summaries).   
Stream attributes tend to vary with stream size.  For example, larger streams generally have more open 
canopy and deeper pools than small streams.  This is partially a function of wider stream channels and 
greater stream energy due to higher discharge during storms.  Surveyed streams in the Eastern Subbasin 
ranged in drainage area from 0.6 to 9.9 square miles (Figure 86).  

Drainage Area in the Eastern Subbasin

0 2 4 6 8 10 12

Lit t le Grindstone Creek
Box Canyon Creek

Harrow Creek
Gilham Creek Tributary

Fire Creek
NF Fourmile Creek

M cKee Creek
M iddle Creek
Gilham Creek
Eubank Creek

Grindstone Creek
Sholes Creek

West lund Creek
Dry Creek

Fourmile Creek
Blue Slide Creek

Ea
st

er
n 

M
at

to
le

 S
tr

ea
m

s

Watershed Drainage Area (square miles)

 
Figure 86.  Drainage area of stream surveyed by CDFG in Eastern Subbasin. 

Canopy density, and relative canopy density by coniferous versus deciduous trees were measured at each 
habitat unit during CDFG stream surveys.  Near-stream forest density and composition contribute to 
microclimate conditions that help regulate air temperature, which is an important factor in determining 
stream water temperature.  Furthermore, canopy levels provide an indication of the potential present and 
future recruitment of large woody debris to the stream channel, as well as the insulating capacity of the 
stream and riparian areas during winter.   
In general, the percentage of stream canopy density increases as drainage area and therefore, channel width, 
decrease.  Deviations from this trend in canopy may indicate streams with more suitable or unsuitable 
canopy relative to other streams of that subbasin.  As described by the EMDS response curves, total canopy 
(sum of conifer and deciduous canopy) exceeding 85% is considered fully suitable, and total canopy less 
than 50% is fully unsuitable for contributing to cool water temperatures that support salmonids.  The 
surveyed streams of the Eastern Subbasin show a wide range of percent canopy levels (46%-99% total 
canopy) that vary in their EMDS rating from fully suitable to fully unsuitable (Figure 87).  Existing canopy 
is strongly dominated by deciduous trees in this subbasin.   
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C anopy D ensit y and  C anop y V eget at ion Types in t he East ern Sub basin
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Figure 87.  Relative percentage of coniferous, deciduous, and open canopy covering surveyed streams, Eastern Subbasin. 
Averages are weighted by unit length to give the most accurate representation of the percent of a stream under each type of canopy.  
Streams are listed in descending order by drainage area (largest at the top).  As described in the EMDS response curves, total canopy 
(sum of conifer and deciduous canopy) exceeding 85% is considered fully suitable, and total canopy less than 50% is fully unsuitable for 
contributing to cool water temperatures that support salmonids.   

Cobble embeddedness was measured at each pool tail crest during CDFG stream surveys.  Cobble 
embeddedness is the percentage of an average sized cobble piece at a pool tail out that is embedded in fine 
substrate.  Category 1 is 0-25% embedded, Category 2 is 26-50% embedded, Category 3 is 51-75% 
embedded, Category 4 is 76-100% embedded, and Category 5 is unsuitable for spawning due to factors 
other than embeddedness.  Cobble embedded deeper than 51% is not within the fully supported range for 
successful use by salmonids.  The EMDS Reach Model considers cobble embeddedness greater than 50% 
to be somewhat unsuitable and 100% to be fully unsuitable for the survival of salmonid eggs and embryos.  
Embeddedness values in the Eastern Subbasin are somewhat unsuitable or worse for the survival of 
developing salmonid eggs and embryos (Figure 88).  However, Figure 88 also illustrates how stream 
reaches rated as unsuitable overall may actually have some suitable spawning gravel sites distributed 
through the stream reach.   
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Figure 88.  Cobble embeddedness categories as measured at every pool tail crest in surveyed streams, Eastern 
Subbasin. 
Cobble embeddedness is the % of an average-sized cobble piece at a pool tail out that is embedded in fine substrate: 
Category 1 = 0-25% embedded, Category 2 = 26-50% embedded, Category 3 = 51-75% embedded, Category 4 = 76-
100%, and Category 5 = unsuitable for spawning due to factors other than embeddedness (e.g. log, rocks).  Substrate 
embeddedness Categories 3, 4, and 5 are considered by EMDS to be somewhat unsuitable to fully unsuitable for the 
survival of salmonid eggs and embryos.  Streams are listed in descending order by drainage area (largest at the top).   

Pool, flatwater, and riffle habitat units observed were measured, described, and recorded during CDFG 
stream surveys.  During their life history, salmonids require access to all of these types of habitat.  EMDS 
does not evaluate the ratio of these habitat types, but a balanced proportion is desirable.  Most surveyed 
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Eastern Subbasin tributaries have less than 20% pool habitat by length indicating unsuitable conditions for 
salmonid rearing and holding (Figure 89).  This is well below the range considered fully suitable as 
described below.  Eubank Creek has the most pool habitat (33%).  Dry units were also measured, and 
obviously indicate poor conditions for fish.   
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Figure 89.  Percentage of pool habitat, flatwater habitat, riffle habitat, and dewatered channel by survey length, Eastern 
Subbasin. 
EMDS does not evaluate the ratio of these habitat types, but a balanced proportion is desirable.  Streams are listed in descending order by 
drainage area (largest at the top).   

Pool depths were measured during CDFG surveys.  The amount of primary pool habitat of sufficient depth 
to be fully suitable for anadromous salmonids is considered in the EMDS Reach Model.  Primary pools are 
determined by a range of pool depths, depending on the order (size) of the stream.  Generally, a reach must 
have 30 – 55% of its length in primary pools for its stream class to be in the suitable ranges. Generally, 
larger streams have deeper pools.  Deviations from the expected trend in pool depth may indicate streams 
with more suitable or unsuitable pool depth conditions relative to other streams of that subbasin.  Eubank 
Creek has the highest frequency of deeper pools (Figure 90), but other streams are unsuitable with respect 
to pool depth.   
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Figure 90.  Percent length of a survey composed of deeper, high quality pools, Eastern Subbasin 
Values sum to the length of percent pool habitat in Figure 89.  As described in the EMDS response curves, a stream must have 30-55% 
of its length in primary pools to provide stream conditions that are fully suitable for salmonids.  Streams with <20 % or >90% of their 
length in primary pools provide conditions that are fully unsuitable for salmonids.  Streams are listed in descending order by drainage 
area (largest at the top). 

Pool shelter was measured during CDFG surveys.  Pool shelter rating illustrates relative pool complexity, 
another component of pool quality.  Ratings range from 0-300.  The Stream Reach EMDS model evaluates 
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pool shelter to be fully unsuitable if less than a rating of 30.  The range from 100 to 300 is fully suitable.  
Pool shelter ratings in Eastern Subbasin tributaries are among the lowest in the Mattole Basin and offer 
unsuitable pool habitat complexity and cover for anadromous fish (Figure 91). 
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Figure 91.  Average pool shelter ratings from CDFG stream surveys, Eastern Subbasin.. 
As described in the EMDS response curves, average pool shelter ratings exceeding 80 are considered fully suitable and average pool 
shelter ratings less than 30% are fully unsuitable for contributing to shelter that supports salmonids.  Streams are listed in descending 
order by drainage area (largest at the top).   

In terms of the fish habitat relationship present in the Eastern Subbasin, it appears that habitat ranges from 
somewhat suitable to somewhat unsuitable for salmonids as evaluated by EMDS.  Additionally, data on 
fish passage barriers and water temperature (two important parameters considered by our assessment but 
not currently included in the EMDS analysis) shows that there is one partial and temporary salmonid 
barrier and several streams that exceed temperatures suitable for salmonids in this subbasin.  However, 
refugia from poor habitat conditions and suitable conditions for canopy density have allowed coho salmon 
to persist in four studied streams and steelhead trout to persist in eight surveyed streams.   

Fish Passage Barriers 
Stream Crossings 

One stream crossing was surveyed in the Eastern Subbasin as a part of the Humboldt County culvert 
inventory and fish passage evaluation conducted by Ross Taylor and Associates (2000).  Shelter Cove 
Road has a culvert on Painter Creek.  This culvert was found to be a partial and temporary salmonid barrier 
(Table 88).  Priority ranking of 67 culverts in Humboldt County for treatment to provide unimpeded 
salmonid passage to spawning and rearing habitat placed the culvert on Shelter Cove Road at rank 10.  
Criteria for priority ranking included salmonid species diversity, extent of barrier present, culvert risk of 
failure, current culvert condition, salmonid habitat quantity, salmonid habitat quality, and a total salmonid 
habitat score.  No improvement of the culvert on Painter Creek is currently proposed (G. Flosi, personal 
communication).   
 

Table 88.  Culverts surveyed for barrier status in the Eastern Subbasin. 

Stream 
Name 

Road 
Name 

Priority 
Rank Barrier Status Upstream 

Habitat Treatment 

Painter 
Creek 

Shelter 
Cove 
Road 

10 

Temporary and partial barrier.  The culvert is 
a partial and temporary barrier for adults and 
a total barrier to juveniles.  An excessive 
jump (3-5 ft) is required to enter the culvert.  
The concrete divider reduces the target size 
of the outflow that fish must jump into for 
entry. 

1.1 miles of 
good to fair 
salmonid 
habitat. 

None 
proposed at 
this time 
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Dry Channels 

CDFG stream inventories were conducted for 34.9 miles on 26 reaches of 18 tributaries in the Eastern 
Subbasin.  A main component of CDFG Stream Inventory Surveys is habitat typing, in which the amount 
and location of pools, flatwater, riffles, and dry channel is recorded.  Although the habitat typing survey 
only records the dry channel present at the point in time when the survey was conducted, this measure of 
dry channel can give an indication of summer passage barriers to juvenile salmonids.  Dry channel 
conditions in the Mattole Basin generally become established from late July through early September.  
Therefore, CDFG stream surveys conducted outside this period are less likely to encounter dry channel.   
Dry channel disrupts the ability of juvenile salmonids to move freely throughout stream systems.  Juvenile 
salmonids need well-connected streams to allow free movement to find food, escape from high water 
temperatures, escape from predation, and migrate out of their stream of origin.  The amount of dry channel 
reported in surveyed stream reaches in the Eastern Subbasin is 2.3% of the total length of streams surveyed.  
This dry channel was found in eight streams (and Figure 92).  Dry habitat units occurred near the mouth of 
four tributaries, in the middle reaches of four tributaries, and at the upper limit of anadromy in six 
tributaries.  Dry channel at the mouth of a tributary disconnects that tributary from the mainstem Mattole 
River, which can disrupt the ability of juvenile salmonids to access tributary thermal refugia in the summer.  
Dry channel in the middle reaches of a stream disrupts the ability of juvenile salmonids to forage and 
escape predation.  Lastly, dry channel in the upper reaches of a stream indicates the end of anadromy.  
 

Table 89.  Dry channel recorded in CDFG stream surveys in the Eastern Subbasin. 

Stream Survey 
Period 

# of Dry Units Dry Unit Length (ft) % of Survey Dry Channel 

Dry Creek September 1 480 5.6 
Middle Creek September 5 614 8.2 
Westlund Creek September 0 0 0 
Gilham Creek August 0 0 0 
Gilham Creek Tributary #1 August 3 49 1.6 

Fourmile Creek August-
September 5 1199 7.7 

North Fork Fourmile Creek August 5 404 6.5 
Sholes Creek September 8 476 2.2 
Harrow Creek September 3 105 8.6 
Little Grindstone Creek September 6 164 5.5 

Grindstone Creek August-
September 0 0 0 

Blue Slide Creek July 0 0 0 
Fire Creek July-August 0 0 0 
Box Canyon Creek July 0 0 0 
Eubank Creek July 0 0 0 
McKee Creek July 0 0 0 
McKee Creek Tributary #1 July 0 0 0 
Painter Creek July 1 50 3.1 
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Figure 92.  Mapped dry channels in the Eastern Subbasin. 

Fish History and Status 
Historically, the Eastern Subbasin supported runs of Chinook salmon, coho salmon, and steelhead trout.  
Interviews with local residents describe Eubanks Creek as the finest salmon stream in the area (Coastal 
Headwaters Association 1982).  CDFG stream surveys in the 1960s found steelhead trout in five streams, 
unidentified salmonids in eight streams, and coho salmon in Westlund Creek and Harrow Creek.  High 
densities of steelhead trout were estimated for McKee Creek (300 per 100 feet of stream) in August 1966.    



Mattole River Watershed  246 Assessment Report 

A study of Mattole Basin salmonids conducted in July and August 1972 (Brown, 1973b) examined two 
streams in the Eastern Subbasin, Mattole Canyon Creek and McKee Creek.  One coho salmon was found in 
Mattole Canyon Creek.  Steelhead trout were found at densities of 608 per 100 feet of stream in Mattole 
Canyon Creek, 67 per 100 feet of stream in McKee Creek 1.0 mile above its mouth, and 209 per 100 feet of 
stream in McKee Creek near its mouth.     
BLM, Coastal Headwaters Association, and CDFG stream surveys have continued to document the 
presence of steelhead trout in most streams in the Eastern Subbasin over time.  BLM surveys of Dry Creek 
and Sholes Creek in 1977 found many juvenile steelhead trout.  Coastal Headwaters Association surveys in 
1981 and 1982 found steelhead trout in Dry Creek, Eubanks Creek, Sinkyone Creek, McKee Creek, and 
Painter Creek.  CDFG surveys found steelhead trout in Four Mile Creek in the 1980s and Middle Creek, 
Westlund Creek, Gilham Creek, Four Mile Creek, Harrow Creek, Grindstone Creek, Blue Slide Creek, Box 
Canyon Creek, Eubanks Creek, and McKee Creek in the 1990s.   
Unidentified salmonid adults were found in McKee Creek and Painter Creek in January 1985 by CDFG. 
These could have been Chinook or coho salmon.  Although coho salmon were only detected in one 1990s 
CDFG stream survey in this subbasin, Box Canyon Creek, they were found by a Redwood Sciences Lab 
study in Eubanks Creek in 1995.  However, a 1997-99 Redwood Sciences Laboratory study of juvenile 
coho salmon distributions in relation to water temperatures in the Mattole Basin (Welsh et al. 2001) did not 
find coho salmon in Eubanks Creek, Westlund Creek, Mattole Canyon Creek, or Blue Slide Creek. The 
2001 CDFG Coho Inventory also found coho salmon in Four Mile Creek, Sholes Creek, and Grindstone 
Creek.  More detailed summaries of stream surveys and fisheries studies in the Eastern Subbasin are 
provided in the CDFG Appendix F). 

Eastern Subbasin Issues 
•  In general, a high incidence of shallow pools, a lack of cover, and a lack of large woody debris have 

contributed to a simplification of instream salmonid habitat. 
•  Available data from sampled streams suggests that high summer temperatures are deleterious to 

summer rearing salmonid populations in the lower depositional reaches of most streams in this 
subbasin. 

•  Inadequate maintenance and storm-proofing of existing roads, both active and abandoned, are 
causing large amounts of sediment to be contributed to local stream systems.  

•  Sub-division development in this subbasin has caused numerous impacts to stream systems. 
•  Possible toxic chemical spills near streams from illegal drug operations would be problematic for 

stream water quality. 
•  Fish population information is limited due to access issues for surveys.   
•  In April 2000, a serious diesel spill occurred directly into a subbasin tributary.  Petroleum spills 

represent a chemical threat to favorable stream conditions. 

Eastern Subbasin Integrated Analysis 
The following tables provide a dynamic, spatial picture of watershed conditions for the freshwater 
lifestages salmon and steelhead.  The tables’ fields are organized to show the extent of watershed factors’ 
conditions and their importance of function in the overall watershed dynamic.  Finally a comment is 
presented on the impact or condition affected by the factor on the watershed, stream, or fishery.  Especially 
at the tributary and subbasin levels, the dynamic, spatial nature of these processes provides a synthesis of 
the watershed conditions and indicates the quantity and quality of the freshwater habitat for salmon and 
steelhead.  
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Table 100.  Data summary table for the Eastern Subbasin. 

Factor Eastern Subbasin 
Timber Harvest 1990 -2000¹ acres % area 

Silviculture Category 1   
Tractor 352 0.7% 
Cable 305 0.6% 
Helicopter 7 0.0% 
TOTAL 664 1.3% 

Silviculture Category 2   
Tractor 555 1.1% 
Cable 74 0.1% 
Helicopter 0 0.0% 
TOTAL 629 1.2% 

Silviculture Category 3   
Tractor 461 0.9% 
Cable 46 0.1% 
Helicopter 35 0.1% 
TOTAL 543 1.1% 

TOTAL 1,836 3.6% 
Other Land Uses   

Grazing 2,971 5.9% 
Agriculture 16 0.0% 
Development 10 0.0% 
Timberland, No Recent Harvest 42,276 83.3% 
TOTAL 45,273 89.2% 

Roads   
Road Density (miles/sq. mile) 4.1  
Density of Road Crossings (#/stream mile) 0.4  
Roads within 200 feet of Stream (miles/stream mile) 0.1  

Silvicultural Category 1 includes even-aged regeneration prescriptions: clear-cut, rehabilitation, seed tree step, and shelter wood seed step 
prescriptions.  Category 2 includes prescriptions that remove most of the largest trees:  shelter wood prep step, shelter wood removal step, and 
alternative prescriptions. Category 3 includes prescriptions that leave large amounts of vegetation after harvest: selection, commercial thin, 
sanitation salvage, transition, and seed tree removal step prescriptions. 

 
Table 101.  Land use and vegetation type associated with historically active landslides in the Eastern Subbasin. 

Eastern 
Subbasin 

Woodland and 
Grassland2 

THPs 
1990 - 
20005 

Timberland, No 
Recent Harvest3 Roads4 Historically Active 

Landslide Feature1 
% of Area % of Area % of Area % of Area Length 

(miles) 
% of Total 

Length 
Earthflow 3.4% 2.6% 0.0% 0.7% 10.0 3.1% 
Rock Slide 0.2% 0.0% 0.0% 0.2% 0.7 0.2% 
Debris Slide 2.9% 0.1% 0.1% 2.6% 5.6 1.7% 
Debris Flow 0.0%   0.0%   

All Features 6.5% 2.8% 0.1% 3.4% 16.3 5.0% 
Twenty-three percent of the acres in the woodland/grassland category are occupied by historically active landslide features, dominated by 
earthflows (95%) while the timberland categories have debris slides mapped as the dominant landslide feature (76%).  Recent THPs occupy 4% of 
the subbasin acreage and within this small area, 2.7% is in slide areas as compared to 4% slide area for the timberland vegetation type as a whole.  
Five percent of road length intersects historically active slides, a percentage almost equal to the slide acreage percentage. 
1 This category includes only large polygon slides and does not include point slides. 
2 Woodland and grassland includes areas mapped in 1998 as grassland and non-productive hardwood. 
3 Area of timberlands that were not contained in a THP during the 1991 to 2000 period. 
4 Roads layer is from the Information Center for the Environment (ICE) at UC Davis. 
5 THP's are complete or active between the 1990 and 2000 timeframe. 
Empty cells denote zero. 
Percent of area is based on the unit of analysis:  Watershed, subbasin, or planning watershed. 
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Table 102.  Land use and vegetation type associated with relative landslide potential in the Eastern Mattole Subbasin. 

Eastern 
Subbasin  

Woodland or 
Grassland2 

THPs 
1990 - 
20005 

Timberland, No 
Recent Harvest3 Roads4 Relative 

Landslide 
Potential1 % of Area % of Area % of Area % of Area Length 

(miles) 
% of Total 

Length 
Very Low 2.0% 0.6% 0.0% 1.0% 10.3 3.2% 
Low 16.8% 1.8% 0.8% 13.9% 63.1 19.5% 
Moderate 39.0% 2.6% 1.4% 34.7% 134.6 41.6% 
High 21.5% 3.0% 0.8% 17.6% 64.9 20.1% 
Very High 20.7% 3.9% 0.5% 15.9% 50.1 15.5% 
TOTAL 100% 12% 4% 83% 323.0 100% 
Recent THPs in 1991-2000 covered 4% of the subbasin and 35% of the harvest acres were in the two highest relative landslide potential classes. 
Since the majority of the subbasin is in the high and very high relative landslide potential classes well-distributed across the landscape, it is not 
surprising to find that THPs also contain a high percentage of acreage in these same categories. The subbasin has about 323 miles of roads, with the 
proportion of road length in relative landslide potential categories similar to the percentage of total acres in each class, although there is a slight 
shift towards lower relative landslide potential classes.   
1 Refer to Plate 2 and California Geological Survey appendix. 
2 Woodland and grassland include areas mapped in 1998 as grassland and non-productive hardwood. 
3 Area of  timberlands that were not contained in a THP during the 1991 to 2000 period. 
4 Roads layer is from the Information Center for the Environment (ICE) at UC Davis. 
5 THP's are complete or active between the 1990 and 2000 timeframe. 
Percent of area is based on the unit of analysis:  Watershed, subbasin, or planning watershed. 
 
Discussion 

The Eastern Subbasin contains almost one quarter of the soft terrain found in the Mattole Basin, similar to 
the amount found in the Western Subbasin.  In addition, the Eastern Subbasin contains the second lowest 
percentage of acreage (42%) in the two highest relative landslide potential categories.  It also contains the 
second largest percentage of land area in both historically active (7%) and dormant landslide features 
(19%).  The high number of existing landslides and the large percentage of the subbasin in high landslide 
potential classes suggest that land use practices should have careful site-specific evaluation in order to 
avoid land use accelerated sedimentation in the streams.  While Mattole timber harvesting plans have 
incorporated a zero net sediment discharge analysis since about 1994, less than four percent of the Eastern 
Subbasin was harvested between 1990 and 2000.  However, of the harvest acres in the high or very high 
relative landslide potential classes, one third was harvested by even-aged regeneration silvicultural systems 
and three quarters was tractor logged.  It should be noted that although these landslide potential categories 
are part of a different classification system that is not equivalent to the THP potential surface erosion 
hazard rating (EHR), both quantify potential sediment movement, although by different processes.  The 
current Forest Practice Rules do not have a methodology for characterizing relative landslide potential.  
Other activities, including grazing and most road use and maintenance for grazing and residential access, 
are often outside the current regulatory process.  Education and economic incentives for road improvements 
and livestock management provide the greatest opportunities for near-term benefits for fisheries. 
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Negative Mapped Channel Characteristics in the Eastern Subbasin (Continued) 
Feature/Function Significance Comments 

 
From 
1984 

Photos 

From 
2000 

Photos 

%4 
Change  
1984 to 

2000 

Percentage of all 
Blue Line Stream 
segments in 
bedrock that are: 
1) adjacent to or 
within LPM 
Categories 4 and 
53 and 2), affected 
by NMCC’s 

70% 19% -52% 

The magnitude of decrease in 
affected streams quantitatively 
represents the degree of 
improvement within bedrock stream 
reaches adjacent to unstable areas. 
Because the streams in the 
Quaternary units are commonly 
separated from the surrounding 
hillsides by alluvial terraces and 
floodplains, the NMCCs observed 
there do not directly result from 
input into the streams from 
landslides that occur on the 
surrounding hillsides.  Therefore, 
NMCC’s in alluvial areas have been 
interpreted as having been 
transported from upstream bedrock 
reaches.  For this reason, the 
analysis of NMCC’s vs. LPM 4 and 
5 excludes the NMCC’s identified in 
the Quaternary units and only 
describes the relationship between 
these two features as it applies to the 
bedrock reaches.  

The fact that NMCC’s are not 
ubiquitous in bedrock streams 
adjacent to or within LPM 
categories 4 and 5 indicates that 
although entire reaches of the 
streams have potentially 
unstable slopes above them, 
only a portion of those slopes 
have delivered or transported 
sediment to the streams. 
The length of blue line streams 
affected by NMCC’s has 
decreased by about 50% 
between 1984 and 2000. 

Percent of total 
NMCC length in 
bedrock, within 
150 feet of LPM 
Categories 4 and 
52 

 

98% 100% +2% 

Percentage reflects likelihood that 
the presence of NMCC’s in bedrock 
are related to LPM categories 4 and 
5 and that these unstable areas 
represent current and future potential 
sources of sediment to streams. 

Virtually all of the total 
NMCC’s observed in bedrock 
terrains were found on blue line 
streams adjacent to or within 
LPM category 4 and 5.  
Therefore, we interpret a clear 
relationship between areas of 
projected slope instability and 
portions of streams with 
negative sediment impacts, and 
that some portion of hillsides 
with high landslide potential are 
delivering sediment to the 
adjacent streams.   

1 
Include all areas identified as hard, moderate or soft geomorphic terrain. 

2 Areas where young (Quaternary) surficial units have been mapped covering bedrock; includes alluvium, as well as terrace deposits, active stream 
channel deposits, and other alluvial deposits. 
3 Landslide Potential Map developed by CGS for the Mattole Basin; see California Geologic Report, Appendix A and Plate 2. 
4 Percentages are rounded to nearest 1%; sum of rounded values may not equal rounded totals or 100%. 

Discussion 

The results of our fluvial geomorphic mapping of channel characteristics that may indicate excess sediment 
accumulations (NMCC’s) can be summarized as follows. 

•  Changes in the distribution of NMCC’s between 1984 and 2000 show different patterns in the bedrock 
and Quaternary unit reaches. 

•  Channel conditions in the bedrock streams have generally improved between 1984 and 2000. 
•  Channel conditions in the Quaternary unit reaches have degraded slightly between 1984 and 2000.  

Considering the low concentration of NMCC’s in the Southern Subbasin, it appears sediment is being 
transported to these reaches from upstream sources inside this subbasin or from the adjacent Western 
Subbasin. 

•  Virtually all of the NMCC’s in bedrock terrains were identified along portions of the streams that are 
near potentially unstable slopes and the total length of NMCC’s in these areas has decreased between 
1984 and 2000.  Therefore, we conclude that portions, but not all, of the hillslopes in the high to very 
high landslide potential categories are delivering sediment to the adjacent streams.   
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Water Quality 
Introduction 

For many of the major, anadromous streams in the Eastern Subbasin, temperature information had the most 
complete record of water quality information available.  Only one stream, Mattole Canyon Creek, was 
monitored with thermographs at an upstream location; all other streams were sampled at their confluences with 
the mainstem.  Thermal imaging was conducted from the mouth to the upstream reaches of Mattole Canyon 
Creek, providing a continuous stream–length snapshot of median surface temperature distributions.  Limited 
sediment sampling by the MSG was completed for V* in Middle and Westlund Creeks in 2000; no other 
sediment information was found during record searches of the subbasin.  Except for Blue Slide Creek, there was 
no consistent, long-term physical-chemical information reported for the Eastern Subbasin.  Blue Slide Creek has 
in the past, and continues to have chemical and water quality sampling conducted on a quarterly basis to 
monitor any effects an unauthorized diesel fuel release may have to the watercourse.   
 

Table 104.  Eastern Subbasin water quality integrated analysis table 

Feature/Function Significance Comments 
Temperature 

MWATs (17 Thermograph 
Records for 9 stations) 
Suitable 
Records 

Unsuitable 
Records 

1 16 

Maximum weekly average 
temperature (MWAT) is the 
temperature range of 50-
60°F considered fully 
suitable of the needs of 
several West Coast 
Salmonids. 

Unsuitable throughout subbasin 

Maximum Temperatures (23 
Thermograph  Records for 10 

Stations) 
Suitable 
Records 

Unsuitable 
Records 

14 9 

A maximum-peak 
temperature of 75°F is the 
maximum temperature that 
may be lethal to salmonids if 
cool water refugia is 
unavailable. 

Mostly suitable throughout much of subbasin 

Thermal Infrared Imaging Median 
Surface Temperature 

Tributary Minimum/ 
Maximum (°F) 

Mattole Canyon  
Creek 68/ 82 

Ability to assess surface 
water temperatures at the 
river-stream-reach level for a 
holistic picture of thermal 
distribution. 

Mattole Canyon Creek had suitable median temperatures in 
upstream reaches and unsuitable temperatures in lower reaches on 
the day of the thermal imaging fly-over.  See below for data 
limitations of thermal imaging. 
Data limitations: 1) Assessments generally performed on a 
specific day and time, 2) not comparable to seasonally assessed 
MWAT or maximum temperatures, 3) unable to assess below 
water surface.  Note: Thermal imaged median surface 
temperatures are derived from the minimum and maximum 
imaged surface temperatures scaled to a particular point in a 
sample cell (cell approximately = 317 feet x stream width).  Cell 
minimum and maximum rarely varied more than 1-3 °F 

Sediment 

Tributary Date V* 

V* measures the percent sediment filling 
of a streams pool, compared to the total 
pool volume.  Pools with lower V* values 
are thought to provide suitable salmonid 
habitat and may also indicate relatively low 
watershed disturbances.  
The V* ranges, below, derived from 
Knopp, 1993, are meant as reference 
markers and should not be construed as 
regulatory targets: 
V* ≤ 0.30 = low pool filling; correlates 
well with low upslope disturbance 
V* > 0.30 and ≤ 0.40 = moderate pool 
filling; correlates well with moderate 
upslope disturbance 
V* > 0.40 = High (excessive)rates of pool 
filling; correlates well with high upslope 
disturbance 

 

Middle 
Creek 

2001 
0.25 

 V* = 0.25 indicates moderate pool filling 
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Feature/Function Significance Comments 
Sediment 

Westlund 
Creek 

2001 
0.25 

 
V* = 0.25 indicates moderate pool filling. 

Water Chemistry and Quality  
pH/Dissolved 
Oxygen/Conductivity:  

No data available 

All three physical parameters maintain 
metabolic balances for bio-chemical 
reactions, respiration-photosynthesis, 
osmoregulation, etc., that determine habitat 
suitability for salmonids and all other 
aquatic flora and fauna. 

There has been no consistent sampling for these physical 
water quality parameters but they are generally presumed 
suitable throughout the subbasin. 

Chemistry/Nutrients 

Blue Slide Creek: 
Diesel fuel release to 
surface and groundwater in 
2000           

Mild contamination of diesel fuel and its 
breakdown products, such as benzene, can 
impart taste and odor impairments to 
ground and surface water.  Higher 
concentrations in drinking water supplies 
and aquatic systems dependent on surface 
and ground water sources can result in 
toxicity via human ingestion, and possible 
death to aquatic life unable to escape. 

Non detectable levels during 2002 in Blue Slide Creek 

References: Knopp, 1993; Mattole Salmon Group, 1996-200;, PALCO, 2001; NCRWQCB D Appendix E; Watershed Sciences, 2002 
 
Discussion 

As the table shows, all of the MWAT records except one were unsuitable during all record years; however, 
many of those records/stations were suitable if maximum temperatures are considered.  Interestingly, seven of 
the nine unsuitable temperature records were in only two watercourses: Mattole Canyon Creek with five records 
and Blue Slide Creek with two.  During the day of thermal, and simultaneous video imaging, the lower reaches 
of both watercourses had open, unsheltered channels with low water flows, and median surface temperatures 
above 75°F.  Thermograph data largely agrees with the snapshot, same day thermal imaging temperatures.  V* 
sediment sampling took place in only Middle and Westlund Creeks, indicating moderate pool filling.  
Additional, long term monitoring in a number of different streams is needed to more fully assess the subbasin’s 
sediment characteristics.  The only physical-chemical sampling and monitoring is related to a diesel fuel release 
to Blue Slide Creek with non-detectable results from ongoing chemical sampling and analysis. 

Instream Habitat  
Introduction 

The products and effects of the watershed delivery processes examined in the geology, land use, fluvial 
geomorphology, and water quality Integrated Analyses tables are expressed in the stream habitats encountered 
by the organisms of the aquatic riparian community, including salmon and steelhead.  Several key aspects of 
salmonid habitat in the Mattole Basin are presented in the CDFG Instream Habitat Integrated Analysis.  Data in 
this discussion are not sorted into the geologic terrain types since the channel and stream conditions are not 
necessarily exclusively linked to their immediate surrounding terrain, but may in fact be both spatially and 
temporally distanced from the sites of the processes and disturbance events that have been blended together 
over time to create the channel and stream’s present conditions.  Instream habitat data presented here were 
compiled from CDFG stream inventories of 18 tributaries from 1991 to 2002, published research conducted in 
the Mattole estuary by HSU, the MRC, and MSG in the 1980s and 1990s, and fish passage barrier evaluation 
reports conducted under contract to CDFG from 1998-2000.  Details of these reports are presented in the CDFG 
Appendix F.   
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Pool Quantity and Quality 
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Figure 93.  Primary pools in the Eastern Subbasin 

Pools greater than 2.5 feet deep in 1st and 2nd order streams and 
greater than 3 feet deep in 3rd and 4th order streams are 
considered primary pools.   
 

Significance: Primary pools provide escape 
cover from high velocity flows, hiding areas from 
predators, and ambush sites for taking prey.  
Pools are also important juvenile rearing areas.  
Generally, a stream reach should have 30 – 55% 
of its length in primary pools to be suitable for 
salmonids.     

Comments: The percent of primary pools by 
length in the Eastern Subbasin is generally below 
target values for salmonids, and appears to be 
less suitable in higher order streams than in lower 
order streams.  This subbasin has the lowest 
percent of primary pools in third order streams 
surveyed of any of the Mattole subbasins. 
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Figure 94.  Cobble embeddedness in the Eastern Subbasin 

Cobble Embeddedness will not always sum to 100% because Category 5 
(not suitable for spawning) is not included. 

Significance: Salmonids cannot successfully 
reproduce when forced to spawn in streambeds 
with excessive silt, clays, and other fine 
sediment.  Cobble embeddedness is the 
percentage of an average sized cobble piece at 
a pool tail out that is embedded in fine 
substrate.  Category 1 is 0-25% embedded, 
category 2 is 26-50% embedded, category 3 is 
51-75% embedded, and category 4 is 76-100% 
embedded.  Cobble embeddedness categories 3 
and 4 are not within the fully supported range 
for successful use by salmonids.   

Comments: More than one half of the 
surveyed stream lengths within the Eastern 
Subbasin have cobble embeddedness in excess 
of 50% in categories 3 and 4, which does not 
meet spawning gravel target values for 
salmonids.  This subbasin has the highest 
percent of unsuitable cobble embeddedness 
values in surveyed streams of the Mattole 
subbasins. 

Canopy Density by % Surveyed Length

13.8

58.4

27.7

> 80%

51-79%

< 50%

 
Figure 95.  Canopy density in the Eastern Subbasin.   

Significance: Near-stream forest density and 
composition contribute to microclimate conditions that 
help regulate air temperature, which is an important 
factor in determining stream water temperature.  
Stream water temperature can be an important limiting 
factor of salmonids.  Generally, canopy density less 
than 50% by survey length is below target values and 
greater than 85% is fully meets target values. 

Comments: More than one half of the surveyed 
stream lengths within the Eastern Subbasin have 
canopy densities greater than 50% and over 13% of the 
surveyed lengths have canopy densities greater than 
80%.  This is above the canopy density target values for 
salmonids. 



Mattole River Watershed  258 Assessment Report 

Fish Passage 
Table 105.  Salmonid habitat artificially obstructed for Fish Passage.* 

Feature/Function Significance Comments 

Type of 
Barrier 

% of Estimated 
Historic Coho 

Salmon Habitat 
Currently 

Inaccessible Due 
to Artificial 

Passage Barriers 

All Barriers 2.4 

Partial and 
Temporary 
Barriers 

2.4 

Total Barriers 2.4 

Free movement in well-connected streams allows 
salmonids to find food, escape from high water 
temperatures, escape from predation, and migrate to and 
from their stream of origin as juveniles and adults.  Dry 
or intermittent channels can impede free passage for 
salmonids; temporary or permanent dams, poorly 
constructed road crossings, landslides, debris jams, or 
other natural and/or man-caused channel disturbances 
can also disrupt stream connectivity.   

Partial barriers exclude certain species and lifestages 
from portions of a watershed and temporary barriers 
delay salmonid movement beyond the barrier for some 
period of time. 

Total barriers exclude all species from portions of a 
watershed 

Artificial barriers currently block 
2.4% of the estimated historic 
coho salmon habitat in the 
Eastern Subbasin.  This is the 
lowest percentage of estimated 
historic coho salmon habitat 
blocked by artificial barriers in 
any of the Mattole subbasins.  All 
of this habitat is blocked by 
partial, temporary, and total 
artificial fish passage barriers.  
The CDFG North Coast 
Watershed Improvement Program 
did not fund any improvement of 
culverts in this subbasin in 2001 
or 2002.   

*(N=1 Culvert) in the Eastern Subbasin (1998-2000 Ross Taylor and Associates Inventories and Fish Passage Evaluations of Culverts within the 
Humboldt County and the Coastal Mendocino County Road Systems). 

Table 106.  Juvenile salmonid passage in the Eastern Subbasin.* 

Feature/Function Significance Comments 

Juvenile 
Summer 
Passage: 

Juvenile 
Winter 

Refugia: 

0.7 Miles of 
Surveyed 

Channel Dry 

1.9% of 
Surveyed 

Channel Dry 

No Data 

Dry channel 
disrupts the 
ability of 
juvenile 
salmonids to 
move freely 
throughout 
stream systems.   

The Eastern Subbasin has the highest percentage of dry channel in surveyed 
stream reaches of the Mattole subbasins.  Dry channel recorded in this subbasin 
has the potential to disconnect tributaries from the mainstem Mattole River and 
disrupt the ability of juvenile salmonids to forage and escape predation in Little 
Grindstone, Harrow, Sholes, and Middle Creeks.    

Juvenile salmonids seek refuge from high winter flows, flood events, and cold 
temperatures in the winter. 

Intermittent side pools, back channels, and other areas of relatively still water that 
become flooded by high flows provide valuable winter refugia.    

*(1991-2002 CDFG Stream Surveys, CDFG Appendix F). 
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Figure 96.  Large woody debris (LWD) in the Eastern 
Subbasin 

Error bars represent the standard deviation.  The percentage of 
shelter provided by various structures (i.e. undercut banks, woody 
debris, root masses, terrestrial vegetation, aquatic vegetation, bubble 
curtains, boulders, or bedrock ledges) is described in CDFG 
surveys.  The dominant shelter type is determined and then the 
percentage of a stream reach in which the dominant shelter type is 
provided by organic debris is calculated.   

Significance: Large woody debris shapes 
channel morphology, helps a stream retain 
organic matter, and provides essential cover for 
salmonids.  There are currently no target values 
established for the % occurrence of LWD.   

Comments: A 4.8 average percent occurrence 
of large woody debris is low compared to the 
range of values recorded throughout the entire 
Mattole Basin, which is 0 to 28.  Additionally, 
boulders were found to provide the primary 
form of shelter for salmonids in twelve of the 
fourteen surveyed streams, and bedrock ledges 
provided the primary form of shelter for 
salmonids in two additional stream reaches. 
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Discussion 

Although instream habitat conditions for salmonids varied across the Eastern Subbasin, several generalities can 
be made.  Instream habitat conditions were generally poor within this subbasin at the time of CDFG surveys.  
Cobble embeddedness values, the length of surveyed dry channel, and the percentage of surveyed channel dry 
were the least suitable for salmonids of any of the Mattole subbasins.  Additionally, the percent of primary 
pools by length was generally less than target values as found in CDFGs California Salmonid Stream Habitat 
Restoration Manual and calculated by the EMDS.  The percent occurrence of large woody debris was in the 
lower range of values recorded in the Mattole Basin.  However, canopy density was generally greater than 50% 
and the Eastern Subbasin had the lowest percentage of estimated historic coho habitat blocked by artificial 
barriers in the Mattole Basin.   

Draft Sediment Production EMDS 
The draft sediment EMDS is currently under review.  Preliminary results are presented in the EMDS Appendix 
C. 

Stream Reach Condition EMDS 
The anadromous reach condition EMDS evaluates the conditions for salmonids in a stream reach based upon 
water temperature, riparian vegetation, stream flow, and in channel characteristics.  Data used in the Reach 
EMDS come from CDFG Stream Inventories.  Currently, data exist in the Mattole Basin to evaluate overall 
reach, canopy, in channel, pool quality, pool depth, pool shelter, and embeddedness conditions for salmonids.  
More details of how the EMDS functions are in the EMDS Appendix C.  EMDS calculations and conclusions 
are pertinent only to surveyed streams and are based on conditions present at the time of individual survey.   
EMDS stream reach scores were weighted by stream length to obtain overall scores for tributaries and the entire 
Eastern Subbasin.  Weighted average reach conditions on surveyed streams in the Eastern Subbasin as evaluated 
by the EMDS are somewhat unsuitable for salmonids (Table 107).  Suitable conditions exist for reach, in 
channel, pool quality, and pool depth in Harrow Creek; for canopy in ten tributaries; and for embeddedness in 
Painter Creek.  Unsuitable conditions exist for pool shelter in all tributaries evaluated.   

Table 107.  EMDS anadromous reach condition model results for the Eastern Subbasin. 

Stream Reach Water 
Temperature Canopy Stream 

Flow 
In 

Channel 
Pool 

Quality 
Pool 

Depth 
Pool 

Shelter Embeddedness 

Eastern 
Subbasin - U + U - - - - - - - - - 

Dry Creek - U - - - U - - - - - - - - - - - - - 
Middle Creek - U - - U - - - - - - - - - - - - - 
Westlund 
Creek - U ++ U - - - - - - - - - - - - 

Gilham Creek - U + U - - - - - - - - - - 
Gilham Creek 
Tributary - U + U - - - - - - - - - - - - 

Fourmile Creek - U - - U - - - - - - - - - - - - 
North Fork 
Fourmile Creek - U - - U - - - - - - - - - - - - - 

Sholes Creek - U ++ U - - - - - - - - - - - 
Harrow Creek + U +++ U + + +++ - - - - 
Grindstone 
Creek - U - - U - - - - - - - - - - - - - 

Little 
Grindstone 
Creek 

- U +++ U - - - - - - - - - - - - 

Fire Creek - U - U - - - - - - - - - - - 
Eubanks Creek - U ++ U - - - - - - 
McKee Creek - U ++ U - - - - - - - - 
McKee Creek 
Tributary - U ++ U - - - - - - - - - - - 

Painter Creek - U + U - - - - - - - - - - + 
Key: +++  Fully Suitable  ++  Moderately Suitable  +  Somewhat Suitable   
U  Undetermined  -  Somewhat Unsuitable  - -  Moderately Unsuitable 
- - - Fully Unsuitable 
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Analysis of Tributary Recommendations 
CDFG inventoried 34.9 miles on 18 tributaries in the Eastern Subbasin.  In Table 108, a CDFG biologist 
selected and ranked recommendations for each of the inventoried streams, based upon the results of these 
standard CDFG habitat inventories.  More details about the tributary recommendation process are given in the 
Mattole Synthesis Section of the Watershed Profile.   

Table 108.  Ranked tributary recommendations summary in the Eastern Subbasin based on CDFG stream inventories.   

Stream # of Surveyed 
Stream Miles Bank Roads Canopy Temp Pool Cover 

Spawning 
Gravel 

LDA Livestock Fish 
Passage 

Dry Creek 1.6 4 6 2 1 3 5     
Middle Creek 1.4 1 2 3 6 5 4     
Westlund Creek 3.2 1 2  5 3 4  6   
Gilham Creek 1.9 1 2 7  5 3 4 6  8 
Gilham Creek 
Tributary #1 0.6 1 2 6  4 3 5    

Fourmile Creek 2.9 4 5 3 2 1 6  7   
North Fork 
Fourmile Creek 1.2 3 4 2 1 5 6 7    

Sholes Creek 4.0 2 3 6 7 4 1  5   
Harrow Creek 0.2 3 4 7  6 5 1 2   
Little Grindstone  
Creek 0.6 3 4 6  1 2  5   

Grindstone Creek 2.6 3 6 2 1 4 5  7   
Blue Slide Creek 6.3 4 3 1 2 5 6     
Fire Creek 2.0 4 3 5 1 2 6  7   
Box Canyon 
Creek 0.5  5 1  2 3    4 

Eubank Creek 3.3 3   5 4 2  1   
McKee Creek 2.2 3 4   1 2     
Tributary to 
McKee Creek 0.1 2  3  1      

Painter Creek 0.3   3  1 2     
Temp = summer water temperatures seem to be above optimum for salmon and steelhead;  Pool = pools are below target values in quantity and/or 
quality;  Cover = escape cover is below target values;  Bank = stream banks are failing and yielding fine sediment into the stream;  Roads = fine 
sediment is entering the stream from the road system;  Canopy = shade canopy is below target values;  Spawning Gravel = spawning gravel is 
deficient in quality and/or quantity;  LDA = large debris accumulations are retaining large amounts of gravel and could need modification;  
Livestock = there is evidence that stock is impacting the stream or riparian area and exclusion should be considered;  Fish Passage = there are 
barriers to fish migration in the stream. 

In order to further examine Eastern Subbasin issues through the tributary recommendations given in CDFG 
stream surveys, the top three ranking recommendations for each tributary were collapsed into five different 
recommendation categories: Erosion/Sediment, Riparian/Water Temp, Instream Habitat, Gravel/Substrate, and 
Other (Table 109).  When examining recommendation categories by number of tributaries, the most important 
recommendation category in the Eastern Subbasin is Erosion/Sediment.  

Table 109.  Top three ranking recommendation categories by number of tributaries in the Eastern Subbasin. 

East Subbasin Target Issue: Related Table Categories: Count: 
Erosion / Sediment Bank / Roads 19 

Riparian / Water Temp Canopy / Temp 15 

Instream Habitat Pool / Cover 17 

Gravel / Substrate Spawning Gravel / LDA 3 

Other Livestock / Barrier 0 

 
However, comparing recommendation categories in the Eastern Subbasin by number of tributaries could be 
confounded by the differences in the number stream miles surveyed on each tributary.  Therefore, the number of 
stream miles in each subbasin assigned to the various recommendation categories was calculated (Figure 97).  
When examining recommendation categories by number of stream miles, the most important recommendation 
categories in the Eastern Subbasin are Erosion/Sediment, Riparian/Water Temp, and Instream Habitat. 
 



Mattole River Watershed  261 Assessment Report 

Eastern Subbasin

3.7

26.8

40.7

33.5

0

10

20

30

40

50

Erosion/Sediment Riparian/Water
Temperature

Instream Habitat Gravel/Substrate Other

Recommendation Category

Nu
m

be
r o

f S
tre

am
 M

ile
s 

(N
= 

28
.2

 M
ile

s)

 
Figure 97.  Recommendation categories by stream miles in the Eastern Subbasin. 

The high number of Erosion/Sediment, Riparian/Water Temp, and Instream Habitat Recommendations across 
the Eastern Subbasin indicates that high priority should be given to restoration projects emphasizing sediment 
reduction, riparian replanting, pools, and cover. 

Refugia Areas 
The NCWAP interdisciplinary team identified and characterized refugia habitat in the Eastern Subbasin by 
using expert professional judgment and criteria developed for north coast watersheds.  The criteria included 
measures of watershed and stream ecosystem processes,  the presence and status of fishery resources, forestry 
and other land uses, land ownership, potential risk from sediment delivery, water quality, and other factors that 
may affect refugia productivity.  The team also used results from information processed by NCWAP’s EMDS at 
the stream reach and planning watershed/subbasin scales.   
The most complete data available in the Eastern Subbasin were for tributaries surveyed by CDFG.  However, 
many of these tributaries were still lacking data for some factors considered by the NCWAP team.   
Salmonid habitat conditions in the Eastern Subbasin on surveyed streams are generally rated as medium 
potential refugia.  Gilham, Harrow, Eubank, McKee, and Painter creeks provide the high potential refugia in 
this subbasin, while Dry, Middle, and Fourmile creeks and the North Fork of Fourmile Creek provide low 
quality refugia.  The following refugia area rating table summarizes subbasin salmonid refugia conditions: 
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Table 110.  Tributary salmonid refugia area ratings in the Eastern Subbasin. 

Refugia Categories*:                         Other Categories: 

Stream High 
Quality 

High 
Potential 

Medium 
Potential 

Low 
Quality 

Non-
Anadromous 

Critical 
Contributing 

Area/Function 

Data 
Limited 

Dry Creek          X    
Middle Creek     X    
Westlund 
Creek    X    X 

Gilham Creek           X     X 
Gilham Creek 
Tributary    X    X 

Fourmile Creek     X   X 
North Fork 
Fourmile Creek           X   X 

Sholes Creek          X    X 
Harrow Creek         X     X 
Grindstone 
Creek          X    X 

Little 
Grindstone 
Creek  

          X    X 

Blue Slide 
Creek            X    X 

Fire Creek                  X    X 
Box Canyon 
Creek           X    X 

Eubank Creek                 X     X 
McKee Creek                 X     X 
McKee Creek 
Tributary    X    X 

Painter Creek                 X     X 
Subbasin 
Rating           X     

*Ratings in this table are done on a sliding scale from best to worst.  See page 71 for a discussion of refugia criteria. 

Assessment Focus Areas 
Working Hypothesis 1:   

Salmonid habitat conditions in the Eastern Subbasin are simplified and are not fully supportive of 
salmonids. 

Supporting Evidence:  

•  Air photos and field observations show that the Mattole River bordering the Eastern Subbasin 
downstream of Honeydew Creek is highly aggraded with sediment.  (CGS, 2002).  

•  Based on samples taken from 1996-2001, all maximum weekly average temperatures (MWATs) for 
Westlund Creek, Mattole Canyon Creek, Blue Slide Creek, and Eubanks Creek were above the 50-60ºF 
range considered suitable for coho growth in the EMDS analysis (except Eubanks Creek in 2001).  
Maximum temperatures over 75 °F, a level considered lethal to most salmonid stocks, were also 
exceeded in Dry Creek, Mattole Canyon Creek, and Blue ‘Slide Creek for most sample years.  A single 
day thermal infrared surface temperature analysis also showed excessively high temperatures in the lower 
reaches of Mattole Canyon Creek (NCRWQCB Appendix E).  

•  Low canopy density levels appear to result from riparian cover depletion associated with land use, and 
stream widening due to high sediment inputs, especially during the 1955 and 1964 flood events (CDF 
Appendix B).  

•  Seven of 18 tributaries surveyed by CDFG in this subbasin exceeded recommended shade canopy density 
levels of 80% for North Coast streams.  Additionally, 16 tributaries exceeded 50% shade canopy density 
levels. Shade canopy density below 50% is considered unsuitable (CDFG Appendix F).   
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•  None of 18 tributaries surveyed by CDFG in this subbasin were found to have 40% or more of the survey 
lengths in pool habitat, and only two of surveyed tributaries were found to have 30 to 40% of the stream 
lengths surveyed in pool habitat. Forty percent or more of stream lengths in pool habitat is considered 
suitable on the North Coast.  Additionally, only 6.9% of first and second order surveyed streams and 
1.5% of third and forth order surveyed streams in this subbasin are composed of primary pools by survey 
length.  Thirty to 55%  of survey lengths composed of deep, complex, high quality primary pools is 
considered desirable (IA Tables, CDFG Appendix F). 

•  None of 18 tributaries surveyed by CDFG in this subbasin was found to have a mean pool shelter rating 
exceeding 80.  Five surveyed tributaries were found to have shelter rating scores between 30 and 80.  
This indicates that the woody debris elements affecting scour are not present.  Pool shelter ratings of 80 
or more are considered suitable, and ratings less than 30 are unsuitable for contributing to shelter that 
supports salmonids (CDFG Appendix F).  

•  Boulders provided the primary form of shelter for salmonids in 15 of the 18 surveyed streams in this 
subbasin.  Bedrock ledges provided the primary form of shelter for salmonids in two stream reaches, in 
McKee Creek and Painter Creek; undercut banks provided the primary form of shelter in one stream 
reach, in McKee Creek Tributary; and small woody debris provided the primary form of shelter in one 
stream reach, in McKee Creek (CDFG Appendix F).   

•  Removal of instream large woody debris under direction of CDFG occurred in about 1.6 stream miles in 
this subbasin during the 1980s.  A total of 1024 cubic feet of wood was removed.  This is equivalent to 8 
logs 2 feet x 40 feet (CDFG Appendix F).   

•  Only four of 18 tributaries surveyed by CDFG in this subbasin were found to provide spawning reaches 
with favorable cobble embeddedness values in at least half of the stream reaches (CDFG Appendix F).  

•  An estimated 2,000 gallon diesel spill in Blue Slide Creek was reported in April 2000 to the NCRWQCB 
and is currently undergoing remediation and monitoring by the Board (NCRWQCB Appendix E). 

•  Out of six stream reaches examined for the presence of sensitive amphibian species, torrent salamanders, 
and tailed frogs were not found in any reaches (Welsh et al. 2002).  

•  There is a lack of available data on pH, dissolved oxygen, nutrients, and other water chemistry 
parameters (NCRWQCB Appendix E). 

•  Artificial fish passage barriers block 2.4% of the estimated historic coho salmon habitat in this subbasin.  
Additionally, 1.9% of surveyed stream channel in this subbasin was dry (IA Tables, CDFG Appendix F).    

•  The NCWAP analysis of tributary recommendations given in the Eastern Subbasin showed that the most 
important recommendation category was Erosion/Sediment, followed by Riparian/Water Temperature, 
Instream Habitat, and Gravel/Substrate (Tributary Recommendation Analysis pg xx).   

Contrary Evidence: 

There is no contrary evidence at this time. 

Hypothesis 1 Evaluation: 

Based upon current supportive and contrary findings, the hypothesis is supported. 

Working Hypothesis 2:   

Summer stream temperatures in many subbasin tributaries are not within the range of temperatures that 
are fully suitable for healthy anadromous salmonid populations.  

Supporting Evidence:  

•  Based on samples taken from 1996-2001, all maximum weekly average temperatures (MWATs) for 
Westlund Creek, Mattole Canyon Creek, Blue Slide Creek, and Eubanks Creek were above the 50-60ºF 
range considered suitable for coho growth in the EMDS analysis (except Eubanks Creek in 2001).  
Maximum temperatures over 75 °F, a level considered lethal to most salmonid stocks, were also 
exceeded in Dry Creek, Mattole Canyon Creek and Blue ‘Slide Creek for most sample years.  A single 
day thermal infrared surface temperature analysis also showed excessively high temperatures in the lower 
reaches of Mattole Canyon Creek (NCRWQCB Appendix E).  
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•  Low canopy density levels appear to result from riparian cover depletion associated with land use, and 
stream widening due to high sediment inputs, especially during the 1955 and 1964 flood events (CDF 
Appendix B).  

•  Seven of 18 tributaries surveyed by CDFG in this subbasin exceeded recommended shade canopy density 
levels of 80% for North Coast streams.  Additionally, 16 tributaries exceeded 50% shade canopy density 
levels. Shade canopy density below 50% is considered unsuitable (CDFG Appendix F).   

Contrary Evidence: 

No contrary evidence at this time. 

Hypothesis 2 Evaluation: 

Based upon current supportive findings, the hypothesis is supported. 

Working Hypothesis 3:   

Aggradation from fine sediment in some stream channels of this subbasin has reduced channel diversity needed 
to provide suitable conditions for anadromous salmonid populations and has compromised salmonid health. 

Supporting Evidence:  

•  Air photos and field observations show that the Mattole River bordering the Eastern Subbasin 
downstream of Honeydew Creek is highly aggraded with sediment.  (CGS, 2002).  

Contrary Evidence: 

No contrary evidence at this time. 

Hypothesis 3 Evaluation: 

Based upon current supportive findings, the hypothesis is supported. 

Working Hypothesis 4:   

Toxic chemical spills have had an adverse effect on salmonid habitat conditions.   

Supporting Evidence:  

•  An estimated 2,000 gallon diesel spill in Blue Slide Creek was reported in April 2000 to the North Coast 
Regional Water Quality Control Board and is currently undergoing remediation and monitoring by the 
Board (NCRWQCB Appendix E). 

Contrary Evidence: 

There is no contrary evidence at this time. 

Hypothesis 4 Evaluation: 

Based upon current supportive findings, the hypothesis is supported. 

Working Hypothesis 5:   

A lack of large woody debris in some stream reaches of this subbasin has reduced channel diversity needed to 
provide suitable habitat conditions for anadromous salmonid populations. 

Supporting Evidence:  

•  None of 18 tributaries surveyed by CDFG in this subbasin was found to have a mean pool shelter rating 
exceeding 80.  Five surveyed tributaries were found to have shelter rating scores between 30 and 80.  
This indicates that the woody debris elements affecting scour are not present.  Pool shelter ratings of 80 
or more are considered suitable, and ratings less than 30 are unsuitable for contributing to shelter that 
supports salmonids (CDFG Appendix F).  

•  Boulders provided the primary form of shelter for salmonids in 15 of the 18 surveyed streams in this 
subbasin.  Bedrock ledges provided the primary form of shelter for salmonids in two stream reaches, in 
McKee Creek and Painter Creek; undercut banks provided the primary form of shelter in one stream 
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reach, in McKee Creek Tributary; and small woody debris provided the primary form of shelter in one 
stream reach, in McKee Creek (CDFG Appendix F).   

•  Removal of instream large woody debris under direction of CDFG occurred in about 1.6 stream miles in 
this subbasin during the 1980s.  A total of 1024 cubic feet of wood was removed.  This is equivalent to 8 
logs 2 feet x 40 feet (CDFG Appendix F).   

Contrary Evidence: 

No contrary evidence at this time. 

Hypothesis 5 Evaluation: 

Based upon current supportive and contrary findings, the hypothesis is supported. 

Working Hypothesis 6:   

Anadromous salmonid populations in the eastern subbasin have declined since the 1950s. 

Supporting Evidence:  

•  Interviews with local residents indicate that the Eastern Subbasin historically supported Chinook salmon, 
coho salmon, and steelhead trout and that Eubank Creek was described as the finest salmon stream in the 
area (CDFG Appendix F).    

•  Coho salmon were detected in two of the 14 tributaries surveyed in the Eastern Subbasin by CDFG in the 
1960s, Westlund Creek and Harrow Creek.  1960s surveys also detected steelhead trout in five tributaries 
(CDFG Appendix F).   

•  Coho salmon were detected in Mattole Canyon Creek and steelhead trout were detected in Mattole 
Canyon Creek and McKee Creek in 1972 by a study of the standing salmonid stock (CDFG Appendix F).   

•  Stream surveys throughout the 1970s, 1980s, and 1990s by CDFG, BLM, Coastal Headwaters 
Association, and the Redwood Sciences Laboratory continued to document the presence of steelhead 
trout throughout the Eastern Subbasin (CDFG Appendix F).  

•  Coho salmon were detected by a Redwood Sciences Laboratory study in Eubanks Creek in 1995 (CDFG 
Appendix F). 

•  Ten of the eighteen tributaries surveyed by CDFG in the Eastern Subbasin from 1990-2000 included a 
biological survey.  Steelhead trout were found in these ten streams, but coho salmon were only found in 
Box Canyon Creek (CDFG Appendix F). 

•  Ten tributaries in this subbasin were also surveyed as a part of the CDFG 2001 Coho Inventory. 
Steelhead trout were found in these ten streams, but coho salmon were only found in Fourmile Creek, 
Sholes Creek, and Grindstone Creek (CDFG Appendix F). 

•  Estimated populations of Chinook salmon or coho salmon in the entire Mattole Basin have not exceeded 
1000 since the 1987-88 season.  Mattole Basin Chinook salmon and coho salmon population estimates 
for the 1999-2000 season were 700 and 300, respectively (MSG 2000).   

Contrary Evidence: 

There is no contrary evidence at this time. 

Hypothesis 6 Evaluation: 

Based upon current supportive and contrary findings for the streams surveyed, the hypothesis is supported. 

Responses to Assessment Questions 
What are the history and trends of the sizes, distribution, and relative health and diversity of salmonid 
populations within this subbasin?   

•  No studies have examined the size or health of salmonid populations in the Eastern Subbasin.  However, 
historical accounts and stream surveys conducted in the 1960s by CDFG indicate that the Eastern 
Subbasin supported populations of Chinook salmon, coho salmon, and steelhead trout.  Recent biological 
stream surveys indicate the presence of steelhead trout throughout the Eastern Subbasin and coho salmon 
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in a few tributaries.  Low salmonid populations throughout the Mattole Basin indicate that salmonid 
populations in the Eastern Subbasin are likely to be depressed at this time; 

What are the current salmonid habitat conditions in this subbasin?  How do these conditions compare to 
desired conditions? 

•  Erosion/Sediment 
o Instream sedimentation in several stream reaches in this subbasin may be approaching or exceeding 

levels considered unsuitable for salmonid populations.  Macroinvertebrates were not sampled in this 
subbasin.  Amphibian sensitive to fine sediment were absent from all stream reaches surveyed in this 
subbasin; 

•  Riparian/Water Temperature 
o Available data from sampled streams suggest that high summer temperatures are deleterious to 

summer rearing salmonid populations in the lower depositional reaches of most streams in this 
subbasin; 

•  Instream Habitat 
o In general, a high incidence of shallow pools, a lack of cover, and a lack of large woody debris have 

contributed to a simplification of instream salmonid habitat.   
•  Gravel Substrate  

o Available data from sampled streams suggest that suitable amounts and distribution of high quality 
spawning gravel for salmonids is lacking in this subbasin;   

•  Gilham, Harrow, Eubank, McKee, and Painter creeks are considered good refugia. 

What are the relationships of geologic, vegetative, and fluvial processes to natural events and land use 
history? 

•  Geologic conditions in this subbasin are the most variable in the basin.  Areas of relatively intact and 
stable geologic units are locally interrupted by areas of highly disrupted and unstable soft terrain.  These 
are accompanied by active landslides, gully erosion and, in proximal stream channels, features indicative 
of excess sediment production, transport and storage in the streams;  

•  Although stream conditions in bedrock reaches suggest that in 1984 this subbasin had the second highest 
level of impact within the basin, these conditions have improved dramatically in the period between 1984 
and 2000.  Considering the low degree of impact by features indicative of excess sediment production, 
transport and storage observed in the adjacent upstream Southern Subbasin, it appears that the stream 
features observed in the Eastern Subbasin must be derived either internally within the subbasin or from 
the adjacent Western Subbasin; 

•  As a result of past timber harvest and conversion activities, 56% of the Eastern Subbasin is populated 
with small diameter forest stands (twelve to twenty-four inches diameter at breast height).  Twenty-one 
percent is in forest stands greater than twenty-four inches.  Grasslands occupy 11% of the area; 

How has land use affected these natural processes? 

•  In April 2000, a serious diesel spill occurred directly into a subbasin tributary.  Petroleum spills represent 
a chemical threat to favorable stream conditions and should be eliminated using all means available; 

•  Over 94% of this subbasin is privately owned, much of it was sub-divided after extensive timber 
harvesting.  Currently, there is a low level of timber harvest activity; 

•  Existing road densities and locations reflect construction for timber harvest access since the 1940s.  Many 
of these roads are now used to access homes or parcels; 

Based upon these conditions trends, and relationships, are there elements that could be considered to be 
limiting factors for salmon and steelhead production? 

•  Based on information available for the Eastern Subbasin, the NCWAP team believes that salmonid 
populations are currently being limited by high sediment levels, high water temperatures, reduced habitat 
complexity, and embedded spawning gravels in some tributaries of the Eastern Subbasin.  Harrow Creek 
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has very good salmonid habitat; Westlund, Gilham, Gilham Creek Tributary, Sholes, Little Grindstone, 
Harrow, Eubank, McKee, McKee Creek Tributary, and Painter creeks have good canopy density; and 
Painter Creek has good cobble embeddedness.   

What habitat improvement activities would most likely lead  toward more desirable conditions in a 
timely, cost effective manner? 

•  Establish monitoring stations and train local personnel to track in-channel sediment and aggraded reaches 
throughout the subbasin and especially in Mattole Canyon and Blue Slide creeks; 

•  At stream bank erosion sites, encourage cooperative efforts to reduce sediment yield to streams.  CDFG 
stream surveys indicate Middle, Westlund, Gilham, Gilham Creek Tributary, North Fork Fourmile, 
Sholes, Harrow, Little Grindstone, Grindstone, Eubank, and McKee creeks, and the Tributary to McKee 
Creek have bank stabilization activities as a top tier tributary improvement recommendation.  These 
could be of localized importance to reduce stream fine sediment levels; 

•  Continue to conduct and implement road and erosion assessments such as the ongoing efforts in the Dry 
and Westlund planning watersheds.  Initiate road improvements and erosion proofing throughout the 
subbasin to reduce sediment delivery.  Middle, Westlund, Gilham, Gilham Creek Tributary, Sholes, Blue 
Slide, and Fire creeks had road sediment inventory and control as one of their top tier tributary 
improvement activity recommendations; 

•  Several years of monitoring summer water and air temperatures to detect trends using continuous, 24 
hour monitoring thermographs should be done.  Continue temperature monitoring efforts in Dry, Middle, 
Westlund, Sholes, Mattole Canyon, Blue Slide, Eubank, Gilham, and Grindstone creeks.  Start 
temperature monitoring in Little Grindstone, Fire, and Box Canyon creeks; 

•  Where current canopy is inadequate and site conditions, including geology, are appropriate, use tree 
planting and other vegetation management techniques to hasten the development of denser and more 
extensive riparian canopy.  Canopy density has the lowest suitability for salmonids in Dry and Blue Slide 
creeks; 

•  Landowners and managers in the this subbasin should work to add more large organic debris and shelter 
structures in order to improve channel structure, channel function, habitat complexity, and habitat 
diversity for salmonids.  Pool shelter has the lowest suitability for salmonids in Dry, Middle, Westlund, 
Gilham Creek Tributary, Fourmile, North Fork Fourmile, Grindstone, Little Grindstone, Blue Slide, 
McKee Creek Tributary, and Painter creeks; 

•  Consider the nature and extent of naturally occurring unstable geologic terrain, landslides and landslide 
potential (especially Categories 4 and 5, page 89) when planning potential projects in the subbasin; 

•  Encourage the use of appropriate Best Management Practices for all land use and development to 
minimize erosion and sediment delivery to streams;  

•  Encourage appropriate chemical transportation and storage practices, early spill reporting, and clean-up 
procedures. 

•  Ensure that high quality habitat within this subbasin is protected from degradation.  The highest stream 
reach conditions as evaluated by the stream reach EMDS and refugia analysis were found in the Gilham, 
Harrow, Eubank, McKee, and Painter Creeks. 

Subbasin Conclusions 
The Eastern Subbasin appears to be variably impacted by high sediment levels, high water temperature, reduced 
habitat complexity, and embedded spawning gravels in some tributaries.  The variability of impacts is largely 
the result of the natural variability of stability and erodability of the geologic terrains in the subbasin.  Present 
stream conditions in some tributaries are less then target values beneficial to salmonids.  However, historical 
accounts indicate that stream conditions were favorable for salmonid in the past and certain habitat factors 
remain favorable in some of the tributaries.  Accordingly, there are opportunities for improvements in 
watershed stream conditions and a need to restore areas of stream refugia.  Examples of recommendations to 
improve habitat include road improvements and erosion proofing, mitigation of stream bank erosion, 
monitoring stream and air temperatures, tree planting to improve riparian canopy, and increase channel 
complexity.  The natural variability of stability and erodability of the geologic terrains should be considered 
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before project implementation and appropriate BMPs should be followed to minimize erosion and sediment 
delivery to streams.  Current landowners and managers interested and motivated to eliminate impacts related to 
land use and accelerate a return to the stable, beneficial conditions for salmonid are encouraged to do so, 
enlisting the aid and support of agency technology, experience, and funding opportunities. 



Mattole River Watershed  269 Assessment Report 

 

Southern Mattole Subbasin  
Photo by David D. Snider 

 
Redwoods in the Southern Subbasin near Whitethorn 

Introduction 
he Southern Subbasin (Figure 98) is located south of Bridge Creek (RM 52.1) and McKee Creek (RM 
52.8), both near Thorn Junction, and continues upstream to the Mattole’s headwaters near Four Corners 

(RM 61.5), a distance along the Mattole mainstem of about 9.4 river miles (Figure 98).  Twenty-six perennial 
streams drain a watershed area of 28 square miles.  Elevations range from 930 feet at Bridge Creek to 
approximately 1,500 feet in the headwaters of the tributaries. 
The NCWAP team’s Southern Subbasin results and analyses are presented in three basic sections.  First, general 
information describing the subbasin is presented by different disciplines.  Secondly, this information is 
integrated and presented to provide an overall picture of how different factors interact within the subbasin.  
Lastly, an overall assessment of the Southern Subbasin is presented.  The NCWAP team developed hypotheses, 
compiled supportive and contrary evidence, and used these six assessment questions to focus this assessment: 

•  What are the history and trends of the sizes, distribution, and relative health and diversity of salmonid 
populations within this subbasin?   

•  What are the current salmonid habitat conditions in this subbasin?  How do these conditions compare to 
desired conditions? 

•  What are the relationships of geologic, vegetative, and fluvial processes to natural events and land use 
history? 

•  How has land use affected these natural processes? 
•  Based upon these conditions trends, and relationships, are there elements that could be considered to be 

limiting factors for salmon and steelhead production? 
•  What habitat improvement activities would most likely lead toward more desirable conditions in a timely, 

cost effective manner? 
The assessment questions are answered at the end of this section.  

T 
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Climate 
The Southern Subbasin temperature and yearly precipitation totals are influenced by the King Range that 
lies immediately west of the area.  Temperatures reflect the inland location ranging from sub-freezing to 
above 100° F but generally stay between 55° and 85°F.  Annual rainfall totals average between 70 and 85 
inches. 

Hydrology 
There are 23.5 perennial stream miles in 26 perennial tributaries in this subbasin (Table 111).  Fourteen of 
these tributaries have been inventoried by CDFG.  There were 21 reaches, totaling 25.7 miles in the 
inventory surveys.  The inventories included channel and habitat typing, and biological sampling.   

Table 111.  Streams with estimated anadromy in the Southern Subbasin.   

Stream 
CDFG 
Survey 
(Y/N) 

CDFG 
Survey 
Length 
(miles) 

Estimated 
Anadromous Habitat 

Length (miles)* 
Reach Channel 

Type 

Bridge Creek Y  2.8   
  Y 3.1    
  Y 0.7  1 F4 
  Y 0.5  2  
  Y 1.9  3 F4 

West Fork of Bridge Creek (Robinson 
Creek) Y  1.5   

 Y 0.9  1 B4 
 Y 0.5  2 C4 
South Branch of the West Fork of Bridge 
Creek Y 1.4 1.0 1 F4 

Vanauken Creek Y  1.1   
  Y 1.4  1 F4 
  Y 0.1  2 G4 

South Fork Vanauken Creek Y 0.1    
Anderson Creek Y 0.9 0.1 1 B3 
Ravasoni Creek N  0.0   
Mill Creek (RM 56.2) Y 0.2 2.3 1 F4 
Harris Creek N  0.8   
Gibson Creek N  1.0   
Upper Mattole River Y 6.7 7.0 1 F3 
Stanley Creek Y 1.0 1.0 1 F4 
Baker Creek Y 2.2 1.7 1 F4 
Thompson Creek Y  3.2   
  Y 1.6  1 B1 
  Y 1.7  2 F1 

Yew Creek Y 0.7 1.3 1 B4 
Helen Barnum Creek Y 0.9 0.6 1 E4 
Lost Man Creek Y 1.2 0.5 1 E4 

Lost Man Creek Tributary  Y 1.2  1 E4 
Big Alder Creek N     
Pipe Creek N     
Dream Stream  N     
Arcanum Creek N     
Big Jackson Creek N     
Phillips Creek N  0.1   
McNasty Creek N  1.0   

Ancestor Creek N  0.3   
* Data from the Mattole Salmon Group.   

In their inventory surveys, CDFG crews utilize a channel classification system developed by David Rosgen 
(1994) and described in the California Salmonid Stream Habitat Restoration Manual.  Rosgen channel 
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typing describes relatively long stream reaches using eight channel features: channel width, depth, velocity, 
discharge, channel slope, roughness of channel materials, sediment load and sediment size.  There are eight 
general channel types in the Rosgen classification system.   
In the Southern Subbasin, there were four type B channels, totaling 4.1 miles; three type E channels, 
totaling 3.3 miles; nine type F channels, totaling 17.2 miles; and one type G channel, totaling 0.1 miles.  
Type B stream reaches are wide, shallow, single thread channels.  They are moderately entrenched, 
moderate to steep gradient reaches, which are riffle-dominated with step/pool sequences.  Type B reaches 
flow through broader valleys than type A reaches, do not have well-developed floodplains, and have few 
meanders.  Type E stream reaches are narrow, deep, single thread channels.  They are slightly entrenched, 
low gradient reaches with consistent riffle/pool sequences.  Type E reaches flow through wide alluvial 
valleys and have frequent meanders.  Type F stream reaches are wide, shallow, single thread channels.  
They are deeply entrenched, low gradient reaches and often have high rates of bank erosion.  Type F 
reaches flow through low-relief valleys and gorges, are typically working to create new floodplains, and 
have frequent meanders.  Type G or gully stream reaches are similar to F types but are narrow and deep. 
With few exceptions, type G reach types possess high rates of bank erosion as they try to widen into a type 
F channel. Type G reach types are found in a variety of landforms, including meadows, developed areas, 
and newly established channels within relic channels (Flosi, et al., 1998). 

Geology 
The geologic conditions in the Southern Subbasin (Figure 99) are the most uniform and stable in the 
Mattole Basin study area.  The subbasin is underlain by Franciscan Coastal terrane rocks that are generally 
less broken and, therefore, more resistant to erosion and slope instability in comparison to bedrock in the 
other subbasins.  This condition has resulted in a large preponderance of hard terrain throughout the 
subbasin.  Overall relief is the lowest of the subbasins; however, the relatively stable condition of the 
bedrock has led to the formation of sharp-crested topography dissected by more straight, well-incised 
sidehill drainages with steep, heavily forested slopes.  In the lower reaches of the larger tributaries and 
along the mainstem Mattole, streams are confined to narrow channels incised below broader valley bottoms 
formed by bedrock strath terraces with a thin mantle of alluvium.  Drainage orientations generally follow, 
or are perpendicular to, the dominant northwest-trending structural fabric of the bedrock in the area. 
The more intact condition of the bedrock is reflected in the presence of comparatively few deep-seated 
landslides in the southern subbasin.  Only 2% of the Southern Subbasin is affected by mapped landslides, 
compared with 17% to 32% in other subbasins in the study area (Figure 25).  Seven to ten of the 32 
dormant landslides observed from air photos are associated with a narrow, northwest-trending fault zone in 
the southeastern corner of the watershed.  Most of the very limited historically-active mass wasting activity 
is in the form of small debris slides.  Accordingly, the Southern Subbasin has the lowest landslide potential 
of the subbasins, with about half the subbasin classified as moderate potential, and approximately 24% in 
the high to very high potential categories (Figure 24). 
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Figure 99.  Geologic map of the Southern Subbasin. 

Vegetation 
Unless otherwise noted, the vegetation description in this section is based on manipulation of CalVeg 2000 
data.  This is vegetation data interpreted from satellite imagery by the United States Forest Service, Remote 
Sensing Lab.  The minimum mapping size is 2.5 acres. 
Mixed hardwood and conifer forests cover 70% of the area, conifer forest 4%, and hardwood forest 23% 
for a total of 95% forested area (Figure 100).  Approximately 13% of the area contains a redwood 
component along the lower elevations near watercourses.  Grassland occupies 4% of the subbasin.  Shrub, 
barren, agricultural lands, and urban classifications together cover less than 1% of the area.  Sixty-three 
percent of the Southern Subbasin is in the 12 to 23.9 inch diameter breast height (dbh) size class.  Twenty-
two percent is in a diameter size class greater than 24 inches dbh. 

Land Use 
The watershed is largely subdivided into small parcels and is the most densely populated subbasin of the 
Mattole (Figure 101).  The town of Whitethorn is located in the middle of this subbasin near the confluence 
of Mill Creek (RM 56.2) and the Mattole River.  The human population has contributed to reduced summer 
flows in some of the tributaries and the mainstem itself above Baker Creek due to domestic and agricultural 
water consumption.  About half of the watershed is managed for timber production (Figure 102, Table 112, 
Figure 103) and is unique to the Mattole Basin as a redwood production zone.  Controversy over timber 
harvest issues have occurred in the past, focused on stands near what is now the 4,700-acre Sanctuary 
Forest.  Today much of the land in contention has been sold or traded into public ownership as ecological 
reserves.  There is interest from some local citizens to expand the size of the reserves.   
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Figure 100.  Vegetation of the Southern Subbasin. 
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Figure 101.  Ownership pattern of the Southern Subbasin. 
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Figure 102.  Timber harvest history of the Southern Subbasin. 
 
Table 112.  Timber harvest history, Southern Subbasin. 

TIMBER HARVEST HISTORY - SOUTHERN SUBBASIN* 

  
Total Harvested 

Acres 
Total Area 

Harvested (%) 
Average Annual 

Harvest (ac) 
Annual Harvest 

Rate (%) 
Harvested ~1945 - 1961** 8,875 50% 522 3% 
Harvested 1962 - 1974** 546 3 42 <1 
Harvested 1975 - 1983** 1,333 8 148 <1 
Harvested 1984 - 1989 1,519 9 253 1 
Harvested 1990 - 1999 2,299 13 230 1 
Harvested 2000 - 2001 394 2 197 1 
Not Harvested:         
      Grasslands 714 4     
      Brush and Hardwoods 3,402 19     

* Does not add to 100% due to data discrepancies, re-harvest areas, and uncut timber areas.  
** CDF has not yet validated the accuracy of this data (obtained from MRC). 

 
Timber harvesting covered a substantial portion of the basin prior to the 1964 flood.  The logging method 
was tractor logging down to streamside road systems.  The silviculture was a type of seed tree cut that often 
left brush and some conifer.  Timber harvesting activity since 1983 has covered about 21% of the subbasin, 
the highest level of harvesting in the Mattole Basin.  Both planning watersheds have had harvesting 
concentrated on the east side of the Mattole River.  The silvicultural systems appear to be based on the 
uneven nature of the stands that were left after the first entries and primarily consist of even-aged 
regeneration methods, often using a rehabilitation or alternative prescription.  Since 1983, cable systems 
account for half of the logging operations used. 
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Figure 103.  Timber harvest plans (THPs) of the Southern Subbasin. 
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Figure 104.  Southern Subbasin roads. 
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Fluvial Geomorphology 
The fluvial geomorphology of the Southern Subbasin is characterized by the lowest concentration of 
mapped channel characteristics, no observed gullies, and low to intermediate values for lateral-bar 
development.  Table 113 illustrates the range of these features observed on the 1984 and 2000 aerial 
photographs.  Subbasin-wide values for NMCCs decreased from 20% of total stream length in 1984 to 2% 
in 2000 (CGS Geologic Report-Table 12).  Table 113 and Table 114 show the change in NMCCs is 
primarily due to a dramatic decrease in the total length of wide channels and a smaller but still significant 
decrease in displaced riparian vegetation during that time period.  Significant improvement was observed 
between 1984 and 2000 in the proportion of blue line streams in bedrock and adjacent to or within LPM 4 
and 5 that were affected by NMCCs.  In 1984, about 64% of such stream reaches were affected by NMCCs, 
while in 2000 about 7% were affected (Table 113).  Gullies were not observed in the aerial photos, and 
lateral-bar development values are uniformly low within sub reach lengths (Table 113). 
The Thompson Creek PW has low values for all MCCs, and has shown a 91% decrease in length of MCCs 
from 1984 to 2000 (Table 113).  The Bridge Creek PW has shown an 87% decrease in MCCs during this 
same period, with no change in lateral-bar development.  Stream-bank erosion in the Southern Subbasin 
appears negligible (Table 114). 

Table 113.  Fluvial geomorphic features – Southern Subbasin. 

 2000 Photos 1984 Photos 

Planning 
Watersheds1 

Length of Mapped 
Channel 

Characteristics2 
(feet) 

Total 
Gully 

Length3 
(feet) 

Lateral Bar 
Development4 

Length of Mapped 
Channel 

Characteristics2 
(feet) 

Total 
Gully 

Length3 
(feet) 

Lateral Bar 
Development4 

Bridge Creek 7400 N.O. 1 58,900 N.O. 1 
Thompson 
Creek 1400 N.O. 1 15,800 N.O. 1 

Southern 
Subbasin Totals 8800   74,700   

Bridge Creek 7,400 N.O. 1 58,900 N.O. 1 
Thompson 
Creek 1,400 N.O. 1 15,800 N.O. 1 

Southern 
Subbasin Totals 8,800   74,700   

1 See Figure 2 for locations. 
2 Features include negative and neutral characteristics including: wide channels, displaced riparian vegetation, point bars, distribution and lateral 
or mid-channel bars, channel bank erosion, shallow landslides adjacent to channels. 
3 Gullies include those that appear active, have little to no vegetation within the incised area, and are of sufficient size to be identified on aerial 
photos. 
4 Lateral bars include mappable lateral, mid-channel bars and reflect sediment supply and storage.  Rankings range from 1-5.  Higher values 
suggest excess sediment. 
N.O. – Not Observed. 

Table 114.  Eroding stream bank lengths - Southern Subbasin. 

2000 Photos 

Southern Subbasin 
Planning Watersheds1 Number of Sites2 

Maximum Length 
(feet)  of Eroding 

Bank3 

Total Length (feet) 
of Eroding Bank4 

Eroding Bank 
(%)5 

Bridge Creek N.O. N.O. N.O. N.A. 

Thompson Creek N.O. N.O. N.O. N.A. 

1 See Figure 2 for locations. 
2 Number of sites mapped from air photos within PW. 
3 Maximum length of a continuous section of eroding stream bank within PW. 
4 Combined total length of all sections of eroding stream bank within PW. 
5 Approximate percentage of eroding stream bank relative to total stream length within PW. 
N.O. - Not Observed.   N.A. – Not Applicable 
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Aquatic/Riparian Conditions 
Unless otherwise noted, the vegetation description in this section is based on manipulation of   CalVeg 
2000 data.  This is vegetation data interpreted from satellite imagery by the United States Forest Service, 
Remote Sensing Lab.  The minimum mapping size is 2.5 acres. 
Vegetation within 150 feet of the centerline of streams is 79% mixed conifer and hardwood forest, 12% 
hardwood, and 7% conifer forest, while annual grassland, shrubs and barren combined make up the 
remaining 2%.  The Mattole River is at its headwaters here and is narrow enough to receive full shade 
across its width from riparian vegetation.  Trees in the 12 to 24.5 inch diameter size class cover 66% of the 
riparian area.  The area occupied by this single-width zone is 14% of the total Southern Subbasin acreage.  

Fish Habitat Relationship 
Anadromous stream reach conditions in the Southern Subbasin were somewhat unsuitable as evaluated by 
the stream reach EMDS.  The anadromous reach condition EMDS is composed of water temperature, 
riparian vegetation, stream flow, and in channel characteristics.  More details are in the EMDS Appendix 
C.   
Data on water temperature and stream flow have not yet been incorporated into EMDS.  However, water 
temperature data are presented in the NCRWQCB Appendix E and stream flow data are presented in the 
DWR Appendix D and in individual stream survey report summaries in the CDFG Appendix F.  
Temperatures were collected in Bridge Creek and Vanauken Creek, and Baker Creek, Yew Creek, 
Thompson Creek, Helen Barnum Creek, Lost Man Creek, Dream Stream, and Ancestor Creek.  The lower 
temperatures in Bridge Creek, Vanauken Creek, Baker Creek, Yew Creek, Thompson Creek, Helen 
Barnum Creek, Lost Man Creek, Dream Stream, and Ancestor Creek are within the 50-60° F range suitable 
for coho salmon viability, although a number of the MWATs are right at the upper temperature threshold of 
60° F.     
Stream attributes that were evaluated by the anadromous stream reach EMDS included canopy cover, 
embeddedness, percent pools, pool depth, and pool shelter.  These attributes were collected in 12 streams in 
the Southern Subbasin by CDFG (see the CDFG Appendix F) for stream survey report summaries).   
Stream attributes tend to vary with stream size.  For example, larger streams generally have more open 
canopy and deeper pools than small streams.  This is partially a function of wider stream channels and 
greater stream energy due to higher discharge during storms.  Surveyed streams in the Southern Subbasin 
ranged in drainage area from 0.7 to 12.8 square miles (Figure 105).  
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Figure 105.  Drainage area of stream surveyed by CDFG in the Southern Subbasin. 

 
Canopy cover, and relative canopy cover by coniferous versus deciduous trees were measured at each 
habitat unit during CDFG stream surveys.  Near-stream forest density and composition contribute to 
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microclimate conditions that help regulate air temperature, which is an important factor in determining 
stream water temperature.  Furthermore, canopy levels provide an indication of the potential present and 
future recruitment of large woody debris to the stream channel, as well as the insulating capacity of the 
stream and riparian areas during winter.   
In general, the percentage of stream canopy cover increases as drainage area, and therefore channel width, 
decrease.  Deviations from this trend in canopy may indicate streams with more suitable or unsuitable 
canopy relative to other streams of that subbasin.  As described in the EMDS response curves, total canopy 
(sum of conifer and deciduous canopy) exceeding 85% is considered fully suitable, and total canopy less 
than 50% is fully unsuitable for contributing to cool water temperatures that support salmonids.  The 
surveyed streams of the Southern Subbasin show percent canopy levels that are rated by the EMDS as fully 
suitable to somewhat unsuitable for maintaining cool water temperatures yet are generally the highest 
among the subbasins (Figure 106).  Percent conifer canopy levels vary from 5% to 31%.   
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Figure 106.  The relative percentage of coniferous, deciduous, and open canopy covering surveyed streams, Southern 
Subbasin. 
Averages are weighted by unit length to give the most accurate representation of the percent of a stream under each type 
of canopy.  Streams are listed in descending order by drainage area (largest at the top).  As described in the EMDS 
response curves, total canopy (sum of conifer and deciduous canopy) exceeding 85% is considered fully suitable, and 
total canopy less than 50%  is fully unsuitable for contributing to cool water temperatures that support salmonids.   

 
Cobble embeddedness was measured at each pool tail crest during CDFG stream surveys.  Cobble 
embeddedness is the percentage of an average sized cobble piece at a pool tail out that is embedded in fine 
substrate.  Category 1 is 0-25% embedded, Category 2 is 26-50% embedded, Category 3 is 51-75% 
embedded, Category 4 is 76-100% embedded, and Category 5 is unsuitable for spawning due to factors 
other than embeddedness.  Cobble embedded deeper than 51% is not within the fully supported range for 
successful use by salmonids.  The EMDS Reach Model considers cobble embeddedness greater than 50% 
to be somewhat unsuitable and 100% to be fully unsuitable for the survival of salmonid eggs and embryos.  
Embeddedness values in the Southern Subbasin yield EMDS ratings that vary from somewhat suitable to 
fully unsuitable for the survival of developing salmonid eggs and embryos (Figure 107).  However, Figure 
107 also illustrates how stream reaches rated as unsuitable overall may actually have some suitable 
spawning gravel sites distributed through the stream reach.   
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Figure 107.  Cobble embeddedness categories as measured at every pool tail crest in surveyed streams, Southern 
Subbasin. 
Cobble embeddedness is the % of an average-sized cobble piece at a pool tail out that is embedded in fine substrate: Category 
1 = 0-25% embedded, Category 2 = 26-50% embedded, Category 3 = 51-75% embedded, Category 4 = 76-100%, and 
Category 5 = unsuitable for spawning due to factors other than embeddedness (e.g. log, rocks).  Substrate embeddedness 
Categories 3, 4, and 5 are considered by EMDS to be somewhat unsuitable to fully unsuitable for the survival of salmonid 
eggs and embryos.  Streams are listed in descending order by drainage area (largest at the top).   

 
Pool, flatwater, and riffle habitat units observed were measured, described, and recorded during CDFG 
stream surveys.  During their life history, salmonids require access to all of these types of habitat.  EMDS 
does not evaluate the ratio of these habitat types, but a balanced proportion is desirable.  Most surveyed 
Southern Subbasin tributaries have 20%-30% pool habitat by length, but five streams have less than 20% 
pool habitat and five have greater than 30% pools (Figure 108).  Dry units were also measured, and 
obviously indicate poor conditions for fish.   
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Figure 108.  The percentage of pool habitat, flatwater habitat, riffle habitat, and dewatered channel by survey length, 
Southern Subbasin. 

EMDS does not evaluate the ratio of these habitat types, but a balanced proportion is desirable.  Streams are listed in descending order 
by drainage area (largest at the top).   

 
Pool depths were measured during CDFG surveys.  The amount of primary pool habitat of sufficient depth 
to be fully suitable for anadromous salmonids is considered in the EMDS Reach Model.  Primary pools are 
determined by a range of pool depths, depending on the order (size) of the stream.  Generally, a reach must 
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have 30 – 55% of its length in primary pools for its stream class to be in the suitable ranges.  Generally, 
larger streams have deeper pools.  Deviations from the expected trend in pool depth may indicate streams 
with more suitable or unsuitable pool depth conditions relative to other streams of that subbasin.  Most 
pools in Southern Subbasin streams are relatively shallow, but the Mattole Headwaters and Stanley Creek 
stand out as streams with relatively abundant deep pools for their size (Figure 109).  The EMDS Reach 
Model rates several streams as fully suitable and others as fully unsuitable with regard to pool habitat. 
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Figure 109.  Percent length of a survey composed of deeper, high quality pools, Southern Subbasin. 
Values sum to the length of percent pool habitat in Figure 108.  As described in the EMDS response curves, a stream must 
have 30-55% of its length in primary pools to provide stream conditions that are fully suitable for salmonids.  Streams with 
<20 % or >90% of their length in primary pools provide conditions that are fully unsuitable for salmonids.  Streams are listed 
in descending order by drainage area (largest at the top).   

Pool shelter was measured during CDFG surveys.  Pool shelter rating illustrates relative pool complexity, 
another component of pool quality.  Ratings range from 0-300.  The Stream Reach EMDS model evaluates 
pool shelter to be fully unsuitable if less than a rating of 30.  The range from 100 to 300 is fully suitable.  
Pool shelter ratings in the Southern Subbasin are among the highest in the Mattole Basin, but only the 
Mattole Headwaters scored above 80 to suggest fully suitable pool habitat complexity and cover (Figure 
110). 
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Figure 110.  Average pool shelter ratings from CDFG stream surveys, Southern Subbasin. 
As described in the EMDS response curves, average pool shelter ratings exceeding 80 are considered fully suitable and average pool 
shelter ratings less than 30% are fully unsuitable for contributing to shelter that supports salmonids.  Streams are listed in descending 
order by drainage area (largest at the top).   

In terms of the fish habitat relationship present in the Southern Subbasin, it appears that habitat ranges from 
somewhat suitable to somewhat unsuitable for salmonids as evaluated by EMDS.  Additionally, data on 
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fish passage barriers and water temperature (two important parameters considered by our assessment but 
not currently included in the EMDS analysis) shows that there is one temporary and partial salmonid 
barrier, three partial salmonid barriers, and one total salmonid barrier, and that water temperatures in 
monitored streams are suitable for salmonids in this subbasin.  These suitable summer water temperatures 
for summer rearing habitat and suitable conditions for canopy cover and cobble embeddedness have helped 
make the Southern Subbasin one of the most important spawning and rearing areas for salmonids in the 
Mattole Basin.  Recent studies have found coho salmon in seven studied streams and steelhead trout in nine 
surveyed streams.  However, excessive water extraction compromises the quality of late summer salmonid 
rearing habitat.   

Fish Passage Barriers 
Stream Crossings 

Six stream crossings were surveyed in the Southern Subbasin as a part of the Humboldt and Mendocino 
County culvert inventories and fish passage evaluations conducted by Ross Taylor and Associates (2000, 
2001).  Briceland Road has a culvert on Ancestor Creek, and Whitethorn Road has culverts on Baker 
Creek, Gibson Creek, Harris Creek, Ravasoni Creek (East Anderson Creek), and Stanley Creek.  The 
culvert on Ancestor Creek was found to be a total salmonid barrier and the culverts on Gibson Creek, 
Harris Creek and Stanley Creek were found to be partial salmonid barriers (Table 115, Taylor, 2000; G. 
Flosi, personal communication).  The culvert on Ravasoni Creek (East Anderson Creek) was found to be a 
temporary and partial salmonid barrier while the culvert on Baker Creek was not found to be a salmonid 
barrier.  In fact, the culvert in Baker Creek was thought to be the best road crossing observed in Humboldt 
County in the course of the inventory.   
Priority ranking of 26 culverts in Mendocino County for treatment to provide unimpeded salmonid passage 
to spawning and rearing habitat placed the culvert on Ancestor Creek at rank 3.  In a similar list of priority 
rankings for 67 culverts in Humboldt County, rankings of culverts in the Southern Subbasin ranged from 15 
for Stanley Creek to 43 for Baker Creek.  Criteria for priority ranking included salmonid species diversity, 
extent of barrier present, risk of culvert failure, current culvert condition, salmonid habitat quantity, 
salmonid habitat quality, and a total salmonid habitat score.  The culvert on Ravasoni Creek (East 
Anderson Creek) was improved in 2002, while the culverts on Gibson Creek and Stanley Creek were 
proposed but are not funded at this time for improvement (G. Flosi, personal communication).  
Dry Channel 

CDFG stream inventories were conducted for 25.7 miles on 21 reaches of 15 tributaries in the Southern 
Subbasin.  A main component of CDFG Stream Inventory Surveys is habitat typing, in which the amount 
and location of pools, flatwater, riffles, and dry channel is recorded.  Although the habitat typing survey 
only records the dry channel present at the point in time when the survey was conducted, this measure of 
dry channel can give an indication of summer passage barriers to juvenile salmonids.  Dry channel 
conditions in the Mattole Basin generally become established from late July through early September.  
Therefore, CDFG stream surveys conducted outside this period are less likely to encounter dry channel.   
Dry channel disrupts the ability of juvenile salmonids to move freely throughout stream systems.  Juvenile 
salmonids need well-connected streams to allow free movement to find food, escape from high water 
temperatures, escape from predation, and migrate out of their stream of origin.  The amount of dry channel 
reported in surveyed stream reaches in the Southern Subbasin is 1.2% of the total length of streams 
surveyed.  Dry channel was found in four streams (Table 116, Figure 113).  Dry habitat units occurred in 
the middle reaches of two tributaries, and at the upper limit of anadromy in three tributaries.  Dry channel 
in the middle reaches of a stream disrupts the ability of juvenile salmonids to forage and escape predation 
while dry channel in the upper reaches of a stream indicates the end of anadromy.   
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Table 115.  Culverts surveyed for barrier status in the Southern Subbasin. 

 
Table 116.  Dry channel recorded in stream surveys in the Southern Subbasin. 

Stream Survey Period # of Dry 
Units 

Dry Unit Length 
(ft) 

% of Survey Dry 
Channel 

Unnamed Tributary to the Mattole 
River September 0 0 0 

Bridge Creek June-July 0 0 0 
West Fork Bridge Creek June 1 80 1 
South Branch of the West Fork of 
Bridge Creek June 0 0 0 

Vanauken Creek June 0 0 0 
South Fork Vanauken Creek June 0 0 0 
Anderson Creek September 3 42 0.8 
Mill Creek (RM 56.2) July 0 0 0 

Upper Mattole River August-
September 0 0 0 

Stanley Creek June 1 25 0.5 
Baker Creek August 16 1250 10.6 
Thompson Creek June 0 0 0 
Yew Creek June 0 0 0 
Helen Barnum Creek June 0 0 0 
Lost Man Creek June-July 0 0 0 
Lost Man Creek Tributary #1 June-July 0 0 0 

 
In addition to stream inventory data on dry channel, interviews with local residents, newspaper articles, and 
observations by NCRWQCB, the National Marine Fisheries Service (NMFS), and CDFG have shown that 
de-watering can be a problem in the Southern Subbasin (Figure 111, Figure 112).  An October 2002 article 

Stream 
Name 

Road 
Name 

Priority 
Rank Barrier Status Upstream 

Habitat Treatment 

Ancestor 
Creek 

Briceland 
Road 3 Total barrier.  A barrier for adult coho and 

steelhead and all age classes of juveniles.   

2.0 miles of 
good salmonid 
habitat.  

Funded and 
scheduled for 
improvement 
in 2003 

Baker 
Creek 

Whitethor
n Road 43 Not a barrier.  Short of a bridge this was the BEST 

crossing observed in Humboldt County.   

Approximately 
1.6 miles of 
good salmonid 
habitat.  

None 
proposed at 
this time 

Gibson 
Creek 

Whitethor
n Road 19 

Partial barrier.  The culvert is nearly a complete 
barrier for adults and a complete barrier to 
juveniles.  An excessive jump (4.9 ft at low flow) is 
required to enter culvert.  Velocities are also 
excessive due to steep slope and length of pipe.   

1.0 to 1.7 miles 
of potential 
salmonid 
habitat.  

Proposed but 
not funded for 
improvement 

Harris 
Creek 

Whitethor
n Road 40 

Partial barrier.  The culvert is not a barrier for 
adults and a partial barrier to juveniles.  For 
juveniles, an excessive jump is required to enter the 
culvert.   

0.75 to 1.75 
miles of 
potential 
salmonid 
habitat.  

None 
proposed at 
this time 

Ravason
i Creek 
(East 
Anderso
n Creek) 

Whitethor
n Road 20 

Temporary and partial barrier.  The culvert is a 
temporary barrier for adults (20-40% passable for 
coho and 60-80% passable for steelhead) and a 
total barrier to juveniles.   An excessive jump is 
required to enter the culvert, even for adults.  
Excessive velocity is caused by steep slope (at 
inlet, steeper slope along first 20 ft).  

1.1 miles of 
potential 
salmonid 
habitat.   

Improved in 
2002 

Stanley 
Creek 

Whitethor
n Road 15 

Partial barrier.  The culvert is probably not a barrier 
for adults, but a complete barrier to juveniles.  For 
juveniles, an excessive jump is required to enter 
culvert.  Leakage through rusted bottom may be 
harmful to out-migrating juveniles.  Steelhead 
observed above the culvert, however, coho were 
only seen below the culvert.   

Approximately 
1.7 miles of 
potential 
salmonid 
habitat.  

Proposed but 
not funded for 
improvement 
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in the southern Humboldt County newspaper The Independent, reports that the Mattole River was reduced 
to a bare gravel bar with scattered, disconnected pools for 3,000 feet at Shadowbrook Bridge downstream 
of Whitethorn.  Some long-term local residents claimed that Mattole River water levels were the lowest 
they had ever seen.  Causes of the de-watering were attributed to a combination of drought and water use, 
especially for agricultural operations by Mattole Basin residents.   
 

 
Figure 111.  The Mattole River at Thorn Junction on September 18, 2002. 

 

 
Figure 112.  The Mattole River Headwaters near Mill Creek (RM 56.2) on September 18, 2002. 

Mattole Salmon Group Photo 

Photo by David D. Snider 
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Figure 113.  Mapped dry channels in the Southern Subbasin. 

Fish History and Status 
Historically, the Southern Subbasin supported runs of Chinook salmon, coho salmon, and steelhead trout.  
Interviews with local residents indicate that Vanauken Creek and Baker Creek were important salmon 
producing streams (Coastal Headwaters Association 1982).  CDFG stream surveys in the 1960s found 
steelhead trout in five streams, unidentified salmonids in two streams, and coho salmon in Mill Creek (RM 
56.2).  Moderate densities of steelhead trout were estimated for Baker Creek (100 per 100 feet of stream) in 
August 1966.    
A study of Mattole Basin salmonids conducted in July and August 1972 (Brown, 1973b) examined five 
streams and seven stations on the mainstem Mattole River in the Southern Subbasin.  Coho salmon were 
found in Harris Creek, Baker Creek, Thompson Creek, and the Mattole River one mile upstream from 
Baker Creek.  Steelhead trout densities of over 100 fish per 100 feet of stream were found in Vanauken 
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Creek, the Mattole River 100 yards downstream from Bridge Creek, and the Mattole River 0.5 miles 
upstream from Thompson Creek.   
BLM, Coastal Headwaters Association, MSG, and CDFG stream surveys have continued to document the 
presence of steelhead trout in most streams in the Southern Subbasin.  A BLM survey of Anderson Creek in 
1977 found juvenile steelhead trout.  Coastal Headwaters Association surveys in 1981 and 1982 found 
steelhead trout in Bridge Creek, Mill Creek (RM 56.2), Harris Creek, Gibson Creek, Stanley Creek, Baker 
Creek, and Thompson Creek.  MSG carcass surveys found steelhead trout in Thompson Creek in December 
2000 and January 2001.  CDFG surveys found steelhead trout in Bridge Creek, Vanauken Creek, and Baker 
Creek in the 1980s and nine streams in the 1990s.     
Unidentified salmonids were found in Bridge Creek in July 1972 and Baker Creek in July 1977 by BLM.  
These could have been coho salmon.  In addition, coho salmon were detected in Bridge Creek, Anderson 
Creek, Thompson Creek, Yew Creek, and Stanley Creek in 1990s CDFG stream surveys and in Yew Creek 
in 1995 by the Redwood Sciences Lab.  MSG carcass surveys found coho salmon in Baker Creek, 
Thompson Creek, Danny’s Creek, and Yew Creek in the late 1990s and early 2000s.  CDFG electrofishing 
in the 1990s also found coho salmon in Baker Creek, Thompson Creek, and Yew Creek.  A 1997-99 
Redwood Sciences Laboratory study of juvenile coho salmon distributions in relation to water temperatures 
in the Mattole Basin (Welsh et al. 2001) found coho salmon in Baker Creek, Lost Man Creek, the 
headwaters of the Mattole River, Yew Creek, Thompson Creek, and Bridge Creek.  The 2001 CDFG Coho 
Inventory found coho salmon in Mill Creek (RM 56.2), Baker Creek, Thompson Creek, Yew Creek, and 
the upper mainstem Mattole River.   
This subbasin has the highest fish productivity in the Mattole Basin.  The Mattole Salmon Group has 
operated cooperative hatcheries with the CDFG since 1981 in the Mattole Basin, and much of that effort 
has been located in the Southern Subbasin.  The Mattole Salmon Group traps native Chinook and coho, and 
has released 338,000 Chinook salmon and 52,550 coho salmon fingerlings and yearlings during the period 
of operation. More detailed summaries of stream surveys and fisheries studies in the Southern Subbasin are 
provided in the CDFG Appendix F.  

Southern Subbasin Issues 
•  Human land use in this subbasin is impacting the best remaining fish habitat in the Mattole Basin; 

the most severe current impacts is from water extraction. 
•  Continuing inputs of fine sediment remain a problem in this subbasin.  
•  The use of herbicides on industrial timberlands is of concern for both human health and water quality 

reasons.  
•  The likelihood of catastrophic fire, based upon high fuel load and relatively dense human habitation, 

is high in this subbasin.  
•  The lack of road related erosion assessments and treatments are of concern in this subbasin. 
•  There is little of available data on pH, dissolved oxygen, nutrients, and other water chemistry 

parameters. 

Southern Subbasin Integrated Analysis 
The following tables provide a dynamic, spatial picture of watershed conditions for the freshwater 
lifestages salmon and steelhead.  The tables’ fields are organized to show the extent of watershed factors’ 
conditions and their importance of function in the overall watershed dynamic.  Finally a comment is 
presented on the impact or condition affected by the factor on the watershed, stream, or fishery.  Especially 
at the tributary and subbasin levels, the dynamic, spatial nature of these processes provides a synthesis of 
the watershed conditions and indicates the quantity and quality of the freshwater habitat for salmon and 
steelhead.  
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Table 127.  Data summary table for the Southern Subbasin. 

Factor Southern Subbasin 
Timber Harvest 1990 -2000¹ Acres % Area 

Silviculture Category 1     
Tractor 435 2.5% 
Cable 827 4.7% 
Helicopter 0 0.0% 
 TOTAL 1,262 7.2% 
Silviculture Category 2     
Tractor 395 2.2% 
Cable 237 1.3% 
Helicopter 0 0.0% 
 TOTAL 633 3.6% 
Silviculture Category 3     
Tractor 149 0.8% 
Cable 31 0.2% 
Helicopter 0 0.0% 
 TOTAL 180 1.0% 
TOTAL 2,075 11.8% 
Other Land Uses Acres % Area 
Grazing 56 0.3% 
Agriculture 0 0.0% 
Development 0 0.0% 
Timberland, No Recent Harvest 15,201 86.4% 
TOTAL 15,257 86.7% 
Roads     
Road Density (miles/sq. mile) 6.4   
Density of Road Crossings (#/stream mile) 1.9   
Roads within 200 feet of Stream (miles/stream mile) 0.4   
Silvicultural Category 1 includes even-aged regeneration prescriptions: clear-cut, rehabilitation, seed tree step, and shelter wood seed step 
prescriptions. Category 2 includes prescriptions that remove most of the largest trees:  shelter wood prep step, shelter wood removal step, and 
alternative prescriptions. Category 3 includes prescriptions that leave large amounts of vegetation after harvest: selection, commercial thin, 
sanitation salvage, transition, and seed tree removal step prescriptions. 

 
Table 128.  Land use and vegetation type associated with historically active landslides in the Southern Subbasin. 

Southern 
Subbasin 

Woodland and 
Grassland2 

THPs 
1990 - 
20005 

Timberland, No 
Recent Harvest3 Roads4 Historically Active 

Landslide Feature1 
% of Area % of Area % of Area % of Area Length 

(miles) 
% of Total 

Length 
Earthflow 0.0%      
Rock Slide 0.0%      
Debris Slide 0.1% 0.0% 0.0% 0.1% 0.3 0.2% 
Debris Flow 0.0%  0.0%    

All Features 0.1% 0.0% 0.0% 0.1% 0.3 0.2% 
Historically active slides within the Southern Subbasin total about 0.1% of the acreage.  All are debris slides. This is the lowest percentage of slide 
area in the Mattole watershed.  Because of this low percentage, when Southern Subbasin point slides are included, the percentage doubles to two 
tenths of one percent. All of the point slides are also debris slides.   
1 This category includes only large polygon slides and does not include point slides. 
2 Woodland and grassland includes areas mapped in 1998 as grassland and non-productive hardwood. 
3 Area of timberlands that were not contained in a THP during the 1991 to 2000 period. 
4 Roads layer is from the Information Center for the Environment (ICE) at UC Davis. 
5 THP's are complete or active between the 1990 and 2000 timeframe. 
Empty cells denote zero. 
Percent of area is based on the unit of analysis:  Watershed, subbasin, or planning watershed. 
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Table 129.  Land use and vegetation type associated with relative landslide potential in the Southern Subbasin. 

Southern 
Subbasin  

Woodland or 
Grassland2 

THPs 
1990 - 
20005 

Timberland, No 
Recent Harvest3 Roads4 Relative 

Landslide 
Potential1 % of Area % of Area % of Area % of Area Length 

(miles) 
% of Total 
Length 

Very Low 5.7% 1.0% 0.5% 4.2% 14.4 8.1% 
Low 23.5% 0.7% 3.7% 18.9% 44.6 25.2% 
Moderate 46.8% 0.0% 5.6% 41.0% 84.2 47.6% 
High 9.8% 0.0% 1.1% 8.6% 13.5 7.6% 
Very High 14.3% 0.0% 0.9% 13.4% 19.9 11.2% 
TOTAL 100% 2% 12% 86% 176.6 100% 
In the Southern Subbasin, 2% of the area is in the woodland/ grassland vegetation type.  None of the acreage for this category is found in the two 
highest relative landslide potential categories.  Recent THPs in 1991-2000 covered 12% of the subbasin and only 1.9% of the harvest acres were in 
the two highest relative landslide potential categories.  About 86% of the subbasin is characterized as timberland with no recent harvest.  Twenty-
two percent of this area is concentrated in the two highest relative landslide potential classes.  The subbasin has about 177 miles of roads, with the 
proportion of road length in relative landslide potential categories similar to the percentage of total acres in each class, although there is a slight 
shift towards lower relative landslide potential classes. 
1 Refer to Plate 2 and California Geological Survey appendix. 
2 Woodland and grassland include areas mapped in 1998 as grassland and non-productive hardwood. 
3 Area of timberlands that were not contained in a THP during the 1991 to 2000 period. 
4 Roads layer is from the Information Center for the Environment (ICE) at UC Davis. 
5 THP's are complete or active between the 1990 and 2000 timeframe. 
Percent of area is based on the unit of analysis:  Watershed, subbasin, or planning watershed. 

Discussion 

The Southern Subbasin consists almost entirely of hard terrain and the amount of unstable and potentially 
land is significantly less when compared to the other subbasins.  It contains the lowest percentage of 
acreage (24%) in the two highest relative landslide potential categories, in historically active landslides 
(<1%), and in dormant landslide features (2%).  Total THP activity between 1990 and 2000 occupied about 
12% of the Southern Subbasin.  Seventeen percent of the harvested acres were in the high and very high 
relative landslide potential categories, of these acres, about 60% were harvested in Category 1 even-aged 
regeneration silvicultural systems, and 47% were tractor logged.  Of the harvest acres in the high or very 
high relative landslide potential classes, about sixty percent were harvested using even-aged regeneration 
silvicultural systems and forty-seven percent were tractor logged.  Since about 1994, THP plan submitters 
have implemented the zero net discharge requirement for timber harvesting plans in the Mattole watershed, 
mostly by improving roads owned by the THP landowner.  This subbasin has a large number of road stream 
crossings, roads near streams, and overall number of miles of road per square mile of area.  These roads, 
many accessing residential areas, are often outside the current regulatory process and most likely provide a 
chronic source of sediment to the Mattole River.  Education and economic incentives for road 
improvements provide the greatest opportunities for near-term benefits for fisheries. 
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Negative Mapped Channel Characteristics in the Southern Subbasin (Continued) 
Feature/Function Significance Comments 

 
From 
1984 

Photos 

From 
2000 

Photos 

%4 
Change  
1984 to 

2000 
Percent of total 
NMCC length 
in bedrock, 
within 150 feet 
of LPM 
Categories 4 
and 52 

98% 100% +2% 

Percentage reflects 
likelihood that the 
presence of NMCC’s in 
bedrock are related to 
LPM categories 4 and 5 
and that these unstable 
areas represent current and 
future potential sources of 
sediment to streams. 

Virtually all of the total NMCC’s 
observed in bedrock terrains were 
found on blue line streams adjacent to 
or within LPM categories 4 and 5.  
Therefore, we interpret a clear 
relationship between areas of projected 
slope instability and portions of streams 
with negative sediment impacts, and 
that some portion of hillsides with high 
landslide potential are delivering 
sediment to the adjacent streams.   

1 Include all areas identified as hard, moderate or soft geomorphic terrain. 
 2 Areas where young (Quaternary) surficial units have been mapped covering bedrock; includes alluvium, as well as terrace deposits, active 
stream channel deposits, and other alluvial deposits. 
3 Landslide Potential Map developed by CGS for the Mattole Basin; see California Geologic Survey Report, Appendix A and Plate 2. 
4 Percentages are rounded to nearest 1%; sum of rounded values may not equal rounded totals or 100%. 

Discussion 

The results of our fluvial geomorphic mapping of channel characteristics that may indicate excess sediment 
accumulations (NMCC’s) can be summarized as follows. 

•  Changes in the distribution of NMCC’s between 1984 and 2000 show different patterns in the 
bedrock and Quaternary unit reaches. 

•  Channel conditions in bedrock streams have generally improved between 1984 and 2000. 
•  In both 1984 and 2000, only small portions of the blue line stream channels within Quaternary units 

were observed to be affected by NMCC’s, and this portion has decreased between 1984 and 2000. 
•  Virtually all of the NMCC’s in bedrock terrains were identified along portions of the streams that are 

near potentially unstable slopes and the total length of NMCC’s in these areas has decreased between 
1984 and 2000.  Therefore, we conclude that portions, but not all, of the hillslopes in the high to very 
high landslide potential categories are delivering sediment to the adjacent streams.   

Water Quality 
Introduction 

There is a fairly complete record of water quality information, mostly temperature, for the Southern 
Subbasin due largely, in part, to more widespread accessibility to subbasin watercourses.  For example, 
thermograph data is largely represented for the subbasin and many of its streams.  Thermal imaging did 
take place in the headwater reaches of the subbasin but are discussed in the Estuary-Mainstem Subbasin.  
Sediment records were available for both V* and D50 (pebble counts) in a number of watercourses.  Except 
for a single day sampling event conducted by the Regional Water Board in the Mattole mainstem upstream 
from McKee Creek during October, 2002, there appeared to be no other physical-chemical data available in 
this subbasin. 



Mattole River Watershed  295 Assessment Report 

Table 131.  Southern Subbasin water quality integrated analysis table. 

Feature/Function Significance Comments 
Sediment 

Tributary Date V* 

V* measures the percent sediment filling of a 
streams pool, compared to the total pool volume.  
Pools with lower V* values are thought to provide 
suitable salmonid habitat and may also indicate 
relatively low watershed disturbances.   
The V* ranges, below, derived from Knopp, 1993, 
are meant as reference markers and should not be 
construed as regulatory targets: 
V* ≤ 0.30 = low pool filling; correlates well with 
low upslope disturbance 
V* > 0.30 and ≤ 0.40 = moderate pool filling; 
correlates well with moderate upslope disturbance 
V* > 0.40 = High (excessive) rates of pool filling; 
correlates well with high upslope disturbance 

 

Baker 
Creek 

1992 
0.51 

 V* = 0.51indicates excessive pool filling 
with fine sediment. 

Bridge 
Creek 

2001 
0.04 

 V* = 0.04indicates little, if any, pool 
filling with fine sediment. 

Mill Creek 1992 
0.24 

 V* = 0.24indicates excessive pool filling 
with fine sediment. 

Yew Creek 1992 
0.45 

 Indicates excessive pool filling with fine 
sediment. 

Tributary Date 
D50 (mm) 

D50 means that 50 percent of the particles, 
measured in millimeters, on a riffle are smaller, and 
50 percent are larger than the reported value.  It is a 
simple and rapid stream assessment method that 
may help in determining if land use activities or 
natural land disturbances are introducing fine 
sediment into streams. 
In those Northern California basins with TMDLs 
where D50s are, or are considered for use as a 
numeric target, a mean D50 of > 69 mm, and 
minimum D50 > 37mm are desired future conditions
over a specified time interval.  Only the Garcia 
River TMDL has formally adopted these numeric 
targets and, for the Mattole River, are used as 
reference points only. 

 

Ancestor 
Creek 16   

Baker 
Creek  

2001 / 1992 
23  / 29 

 Both multi-year results indicates 
transport and deposition of very small 
particles on riffles  

Bridge 
Creek 

2001 
65 

 D50 of 65 mm indicates medium 
surface particle size transport and 
deposition. 

Helen 
Barnum 
Creek 

2001 
14 

 D50 = 14 mm indicates transport and 
deposition of very small particles on 
riffles 

Lost River 
Creek 

2001 
16 

 D50 = 16 mm indicates transport and 
deposition of very small particles on 
riffles 

Mill Creek 2001 
52 

 D50 = 52 mm indicates transport and 
deposition of medium sized particles on 
riffles 

Thompson 
Creek 

2001 
37 

 D50 = 37 mm indicates transport and 
deposition of marginally small to 
medium sized particles on riffles 

Vanauken 
Creek 

2001 
26 

 D50 = 26 mm indicates transport and 
deposition of small particles on riffles 

Yew Creek 2001 / 1992 
39 / 47 

 Both D50 values indicates transport and 
deposition of medium sized particles on 
riffles 
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Feature/Function Significance Comments 
Water Chemistry and Quality 

pH/Dissolved 
Oxygen/Conductivity: 

 
No data available 

Measure of ionic and dissolved 
constituents in aquatic systems; correlates 
well with salinity.  Quantity/quality of 
dissolved solids-ions can determine 
abundance, variety, and distribution of 
plant/animals in aquatic environments.  
Osmoregulation efficiency largely 
dependent on salinity gradients.  Estuary 
salinity essential to outmigrant 
smoltification. 

 

Chemistry/Nutrients 
 

No data available 

Quality and quantity of natural and 
introduced chemical and nutrient 
constituents in the aquatic environment, 
can be toxic, beneficial, or neutral to 
organisms (whether terrestrial or aquatic), 
and their various life phases.  Chemical 
composition, in part, influenced by rainfall, 
erosion and sedimentation (parent bedrock, 
overlying soils), solution, evaporation, and 
introduction of chemicals/nutrients through 
human and animal interactions. 

 

References: Knopp, 1993; Mattole Salmon Group, 1996-200; PALCO, 2001; NCRWQCB Appendix E; Watershed Sciences, 2002. 
 
Discussion 

Collectively, temperature data show that the Southern Subbasin is mostly suitable for both MWATs and 
maximum temperature standards.  MWATs show more ambiguity for conditions suitable to salmonids than 
do maximum temperatures records, where all of the streams and their associated records are fully suitable.  
Temperature results largely reflect overall habitat and geological conditions documented by CDFG and 
CGS, whose results generally show more sheltered streams located in narrow valleys and canyons, 
respectively, which provide a greater degree of solar protection to subbasin streams.  Both V* and D50 
results for all sampled years have mixed results.  As shown, Bridge Creek in 2000 had a V* = 0.04, 
reflective of almost no fine sediment deposits in its pools.  In contrast, both Baker and Yew Creeks during 
1992 had pools that were approximately half filled with fine sediment.  D50 results largely agreed with V* 
data in the same streams where both types of sampling took place with sites having higher V* (more pool 
filling) also with lower D50 values, indicative of smaller particle size transport and deposition.   
There was no long term trend monitoring of physical-chemical data available for the Southern Subbasin.  
However, a single day sampling event on October 29, 2002, by the NCRWQCB, assisted by the CDFG, 
and the MSG at eleven sample points along the Mattole mainstem in the Southern Subbasin found 
dissolved oxygen levels at ten points that were below 7.5 mg/l, the lower threshold considered protective of 
salmonids in the Basin Plan.  One location had a dissolved oxygen result that was 0.2 mg/l, a level that 
could be considered anoxic.  Of the eleven sampling points only one had a dissolved oxygen level over 7.5 
mg/l.  During the sampling event, which took place from McKee Creek to the headwaters, the Mattole 
mainstem was mostly a series of disconnected pools with little or no surface flow between them.  There is 
anecdotal information that unauthorized water withdrawals are dewatering area streams to the detriment of 
instream biological habitat, but it could not be determined if that was the situation on October 29, 2002. 

Instream Habitat  
Introduction 

The products and effects of the watershed delivery processes examined in the geology, land use, fluvial 
geomorphology, and water quality Integrated Analyses tables are expressed in the stream habitats 
encountered by the organisms of the aquatic riparian community, including salmon and steelhead.  Several 
key aspects of salmonid habitat in the Mattole Basin are presented in the CDFG Instream Habitat Integrated 
Analysis.  Data in this discussion are not sorted into the geologic terrain types since the channel and stream 
conditions are not necessarily exclusively linked to their immediate surrounding terrain, but may in fact be 
both spatially and temporally distanced from the sites of the processes and disturbance events that have 
been blended together over time to create the channel and stream’s present conditions.  Instream habitat 
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data presented here were compiled from CDFG stream inventories of 15 tributaries and the headwaters of 
the Mattole River from 1991 to 2002, published research conducted in the Mattole estuary by HSU, the 
MRC, and MSG in the 1980s and 1990s, and fish passage barrier evaluation reports conducted under 
contract to CDFG from 1998-2000.  Details of these reports are presented in the CDFG Appendix F.   

Pool Quantity and Quality 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Spawning Gravel Quality 
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Figure 114.  Primary pools in the Southern Subbasin 

Pools greater than 2.5 feet deep in 1st and 2nd order streams and greater 
than 3 feet deep in 3rd and 4th order streams are considered primary 
pools.   

Significance: Primary pools provide 
escape cover from high velocity flows, 
hiding areas from predators, and ambush 
sites for taking prey.  Pools are also 
important juvenile rearing areas.  
Generally, a stream reach should have 30 – 
55% of its length in primary pools to be 
suitable for salmonids.     

Comments: The percent of primary pools 
by length in the Southern Subbasin is 
generally below target values for salmonids 
in lower order streams and appears to be 
suitable in higher order streams.  This 
subbasin has the highest percent of primary 
pools in surveyed streams of any of the 
Mattole subbasins. 

Cobble Embeddedness % by Surveyed Length

7
1.5

53.4

33.6

0

20

40

60

80

100

1 2 3 4

Cobble Embeddedness Category

Pe
rc

en
t o

f S
ur

ve
ye

d 
Le

ng
th

Figure 115.  Cobble embeddedness in the Southern 
Subbasin 

Cobble Embeddedness will not always sum to 100% because 
Category 5 (not suitable for spawning) is not included. 

Significance: Salmonids cannot 
successfully reproduce when forced to 
spawn in streambeds with excessive silt, 
clays, and other fine sediment.  Cobble 
embeddedness is the percentage of an 
average sized cobble piece at a pool tail 
out that is embedded in fine substrate.  
Category 1 is 0-25% embedded, category 
2 is 26-50% embedded, category 3 is 51-
75% embedded, and category 4 is 76-
100% embedded.  Cobble embeddedness 
categories 3 and 4 are not within the fully 
supported range for successful use by 
salmonids.   

Comments: More than one half of the 
surveyed stream lengths within the 
Southern Subbasin have cobble 
embeddedness in excess of 50% in 
categories 3 and 4, which does not meet 
spawning gravel target values for 
salmonids. 
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Shade Canopy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fish Passage 

Table 132.  Salmonid habitat artificially obstructed for fish passage.* 

Feature/Function Significance Comments 

Type of 
Barrier 

% of Estimated 
Historic Coho 

Salmon Habitat 
Currently 

Inaccessible 
Due to 

Artificial 
Passage 
Barriers 

All Barriers 28.8-36.3 
Partial and 
Temporary 
Barriers 

7.7 – 15.2 

Total 
Barriers 25.5 – 28.6 

Free movement in well-connected streams allows 
salmonids to find food, escape from high water 
temperatures, escape from predation, and migrate to and 
from their stream of origin as juveniles and adults.  Dry or 
intermittent channels can impede free passage for 
salmonids; temporary or permanent dams, poorly 
constructed road crossings, landslides, debris jams, or 
other natural and/or man-caused channel disturbances can 
also disrupt stream connectivity.   
Partial barriers exclude certain species and lifestages from 
portions of a watershed and temporary barriers delay 
salmonid movement beyond the barrier for some period of 
time. 
Total barriers exclude all species from portions of a 
watershed 

Artificial barriers currently block 
28.8-36.3% of the estimated 
historic coho salmon habitat in 
the Southern Subbasin.  This is 
the highest percentage of 
estimated historic coho salmon 
habitat blocked by artificial 
barriers in any of the Mattole 
subbasins.  Total barriers block 
more habitat than partial and 
temporary barriers in this 
subbasin.  The CDFG North 
Coast Watershed Improvement 
Program funded an improvement 
of Ravasoni Creek (East 
Anderson Creek) in 2002.   

*(N=6 Culverts) in the Southern Subbasin (1998-2000 Ross Taylor and Associates Inventories and Fish Passage Evaluations of 
Culverts within the Humboldt County and the Coastal Mendocino County Road Systems). 
 
Table 133.  Juvenile salmonid passage in the Southern Subbasin.* 

Feature/Function Significance Comments 

Juvenile 
Summer 
Passage: 

Juvenile 
Winter 

Refugia: 

0.3 Miles of 
Surveyed Channel 

Dry 

1.2% of Surveyed 
Channel Dry 

No Data 

Dry channel disrupts 
the ability of juvenile 
salmonids to move 
freely throughout 
stream systems.   

Dry channel recorded in the Southern Subbasin during 
stream surveys has the potential to disrupt the ability of 
juvenile salmonids to forage and escape predation in 
Anderson Creek and Baker Creek.   

Juvenile salmonids seek refuge from high winter flows, 
flood events, and cold temperatures in the winter. 

Intermittent side pools, back channels, and other areas of 
relatively still water that become flooded by high flows 
provide valuable winter refugia.    

*(1991-2002 CDFG Stream Surveys, CDFG Appendix F) 
 

Canopy Density by % Surveyed Length

69.3

20

10.9

> 80%

51-79%

< 50%

Figure 116.  Canopy density in the Southern Subbasin.  

Significance: Near-stream forest density and 
composition contribute to microclimate 
conditions that help regulate air temperature, 
which is an important factor in determining 
stream water temperature.  Stream water 
temperature can be an important limiting 
factor of salmonids.  Generally, canopy 
density less than 50% by survey length is 
below target values and greater than 85% 
fully meets target values. 

Comments: More than one half of the 
surveyed stream lengths within the Southern 
Subbasin have canopy densities greater than 
50% and almost 70% of the surveyed lengths 
have canopy densities greater than 80%.  
This is above the canopy density target 
values for salmonids.  This subbasin has the 
highest percent canopy density in surveyed 
streams of any of the Mattole subbasins. 
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Large Woody Debris 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 

Although instream habitat conditions for salmonids varied across the Southern Subbasin, several 
generalities can be made.  Instream habitat conditions were generally good within this subbasin at the time 
of CDFG surveys.  The percentage of primary pools by survey length, canopy density, and the percent 
occurrence of large woody debris were the most suitable for salmonids of any of the Mattole subbasins.  
However, embeddedness values were generally below target values as found in CDFGs California 
Salmonid Stream Habitat Restoration Manual and calculated by the EMDS.  In addition, dry channel 
occurred in 0.3 miles of surveyed stream (1.2% of the surveyed stream length) and the Southern Subbasin 
had the highest percentage of estimated historic coho habitat bloc/ked by artificial barriers in the Mattole 
Basin.   

Draft Sediment Production EMDS 
The draft sediment EMDS is currently under review. Preliminary results are presented in the EMDS 
Appendix C. 

Stream Reach Condition EMDS 
The anadromous reach condition EMDS evaluates the conditions for salmonids in a stream reach based 
upon water temperature, riparian vegetation, stream flow, and in channel characteristics.  Data used in the 
Reach EMDS come from CDFG Stream Inventories.  Currently, data exist in the Mattole Basin to evaluate 
overall reach, canopy, in channel, pool quality, pool depth, pool shelter, and embeddedness conditions for 
salmonids.  More details of how the EMDS functions are in the EMDS Appendix C.  EMDS calculations 
and conclusions are pertinent only to surveyed streams and are based on conditions present at the time of 
individual survey.   
EMDS stream reach scores were weighted by stream length to obtain overall scores for tributaries and the 
entire Southern Subbasin.  Weighted average reach conditions on surveyed streams in the Southern 
Subbasin as evaluated by the EMDS are somewhat unsuitable for salmonids (Table 134).  Suitable 
conditions exist for reach in seven tributaries; for canopy in every tributary evaluated except for Helen 
Barnum Creek; for in channel in four tributaries; for pool quality in eight tributaries; for pool depth in eight 
tributaries; for pool shelter in four tributaries, and for embeddedness in four tributaries.   
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Figure 117.  .  Large woody debris (LWD) in the 
Southern Subbasin. 

Error bars represent the standard deviation.  The percentage of 
shelter provided by various structures (i.e. undercut banks, 
woody debris, root masses, terrestrial vegetation, aquatic 
vegetation, bubble curtains, boulders, or bedrock ledges) is 
described in CDFG surveys.  The dominant shelter type is 
determined and then the percentage of a stream reach in which 
the dominant shelter type is provided by organic debris is 
calculated.

Significance: Large woody debris shapes 
channel morphology, helps a stream retain 
organic matter, and provides essential 
cover for salmonids.  There are currently 
no target values established for the % 
occurrence of LWD.   

Comments: This subbasin has the highest 
average percent occurrence of large woody 
debris in surveyed streams of any of the 
Mattole subbasins. 
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Table 134.  EMDS anadromous reach condition model results for the Southern Subbasin. 

Stream Reach Water 
Temperature Canopy Stream 

Flow 
In 

Channel 
Pool 

Quality 
Pool 

Depth 
Pool 

Shelter Embeddedness 

Southern 
Subbasin - U ++ U - + + - - - 

Unnamed 
Tributary to 
Mattole River 

- U +++ U - + - - +++ - - - 

Bridge Creek - U ++ U - - U - - - 
West Fork Bridge 
Creek - U ++ U - - - - - - - - - - 

South Branch 
West Fork  
Bridge Creek 

- U + U - - - - - - - - - - 

Vanauken Creek - U ++ U - - - - - - - - 
South Fork 
Vanauken Creek + U +++ U + ++ +++ + - - - 

Anderson Creek - U +++ U - - - - - - - - - - - - - 
Mill Creek (Thorn 
Junction) + U +++ U + + +++ - - 

Upper Mattole 
River + U ++ U + +++ +++ +++ - - 

Stanley Creek + U +++ U U U +++ - - - - 
Baker Creek - U +++ U - - - - - + + 
Thompson Creek + U ++ U - + +++ - - - - 
Yew Creek + U +++ U - + +++ - - - - 
Helen Barnum 
Creek - U - U - - - - - - - + 

Lost Man Creek - U ++ U - - - - - - - - + 
Lost Man Creek 
Tributary + U ++ U + + +++ - - + 

Key:  +++  Fully Suitable  ++  Moderately Suitable  +  Somewhat Suitable 
U  Undetermined  -  Somewhat Unsuitable  - -  Moderately Unsuitable 
- - - Fully Unsuitable 

Analysis of Tributary Recommendations 
CDFG inventoried 25.7 miles on 14 tributaries and the Upper Mattole River in the Southern Subbasin.  In 
Table 135, a CDFG biologist selected and ranked recommendations for each of the inventoried streams, 
based upon the results of these standard CDFG habitat inventories.  More details about the tributary 
recommendation process are given in the Mattole Synthesis Section of the Watershed Profile.  

Table 135.  Ranked tributary recommendations summary in the Southern Subbasin based on CDFG stream inventories.   

Stream 

# of 
Surveyed 
Stream 
Miles 

Bank Roads Canopy Temp Pool Cover 
Spawning 

Gravel 
LDA Livestock Fish 

Passage 

Bridge Creek 3.1 3 4   1 2     
West Fork Bridge 
Creek 1.4 3 4   1 2  5   

South Branch 
West Fork Bridge 
Creek 

1.4 4 5 6 7 2 3  1   

Vanauken Creek 1.4 2 4   1   3  5 
South Fork 
Vanauken Creek 0.1 1 2    3     

Anderson Creek 0.9 3    1 2     
Mill Creek (RM 
56.2) 0.2 3 4   2 1     

Upper Mattole 
River 6.7 1 2   3      

Stanley Creek 1.0 2 3   4 1  6  5 
Baker Creek 2.2 5 4   1 2 3    
Thompson Creek 3.3 3 4    2  1   
Yew Creek 0.7 2 3    1     
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Stream 

# of 
Surveyed 
Stream 
Miles 

Bank Roads Canopy Temp Pool Cover 
Spawning 

Gravel 
LDA Livestock Fish 

Passage 

Helen Barnum 
Creek 0.9  3   1 2     

Lost Man Creek 1.2  4   2   3  1 
Lost Man Creek 
Tributary #1 1.2  4   2 1  3   

Temp = summer water temperatures seem to be above optimum for salmon and steelhead;  Pool = pools are below target values in quantity and/or 
quality;  Cover = escape cover is below target values;  Bank = stream banks are failing and yielding fine sediment into the stream;  Roads = fine 
sediment is entering the stream from the road system;  Canopy = shade canopy is below target values;  Spawning Gravel = spawning gravel is 
deficient in quality and/or quantity;  LDA = large debris accumulations are retaining large amounts of gravel and could need modification;  
Livestock = there is evidence that stock is impacting the stream or riparian area and exclusion should be considered;  Fish Passage = there are 
barriers to fish migration in the stream. 
 
In order to further examine Southern Subbasin issues through the tributary recommendations given in 
CDFG stream surveys, the top three ranking recommendations for each tributary were collapsed into five 
different recommendation categories: Erosion/Sediment, Riparian/Water Temp, Instream Habitat, 
Gravel/Substrate, and Other (Table 136).  When examining recommendation categories by number of 
tributaries, the most important recommendation category in the Southern Subbasin is Instream Habitat.  
 

Table 136.  Top three ranking recommendation categories by number of tributaries in the Southern Subbasin. 

South Subbasin Target Issue: Related Table Categories: Count: 
Erosion / Sediment Bank / Roads 15 
Riparian / Water Temp Canopy / Temp 0 
Instream Habitat Pool / Cover 23 
Gravel / Substrate Spawning Gravel / LDA 6 
Other Livestock / Barrier 1 

 
However, comparing recommendation categories in the Southern Subbasin by number of tributaries could 
be confounded by the differences in the number stream miles surveyed on each tributary.  Therefore, the 
number of stream miles in each subbasin assigned to the various recommendation categories was calculated 
(Figure 118).  When examining recommendation categories by number of stream miles, the most important 
recommendation categories in the Southern Subbasin are Instream Habitat, Erosion/Sediment, and 
Gravel/Substrate.  
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Figure 118.  Recommendation categories by stream miles in the Southern Subbasin. 

 
The high number of Instream Habitat, Erosion/Sediment, and Gravel/Substrate Recommendations across 
the Southern Subbasin indicates that high priority should be given to restoration projects emphasizing 
pools, cover, and sediment reduction.   
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Refugia Areas 
The NCWAP interdisciplinary team identified and characterized refugia habitat in the Southern Subbasin 
by using expert professional judgment and criteria developed for north coast watersheds.  The criteria 
included measures of watershed and stream ecosystem processes,  the presence and status of fishery 
resources, forestry and other land uses, land ownership, potential risk from sediment delivery, water 
quality, and other factors that may affect refugia productivity.  The team also used results from information 
processed by NCWAP’s EMDS at the stream reach and planning watershed/subbasin scales.   
The most complete data available in the Southern Subbasin were for tributaries surveyed by CDFG.  
However, many of these tributaries were still lacking data for some factors considered by the NCWAP 
team.   
Salmonid habitat conditions in the Southern Subbasin on surveyed streams are generally rated as high 
potential refugia.  Most creeks provide the high potential refugia in this subbasin, while Anderson, Stanley, 
and Helen Barnum creeks provide medium quality refugia.  In nearly all streams in this subbasin, a lack of 
stream flow during dry summer and fall periods lowers refugia ratings.  The following refugia area rating 
table summarizes subbasin salmonid refugia conditions. 
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Table 137.  Tributary salmonid refugia area ratings in the Southern Subbasin. 

Refugia Categories*:                    Other Categories: 
Stream High 

Quality 
High 

Potential 
Medium 
Potential 

Low 
Quality 

Non-
Anadromous 

Critical 
Contributing 

Area/Function 
Data 

Limited 
Bridge 
Creek         X     X 
West Fork 
Bridge 
Creek  

       X     X 

South 
Branch 
West Fork 
Bridge 
Creek  

       X     X 

Vanauken 
Creek                 X     X 
South Fork 
Vanauken 
Creek  

               X     X 

Anderson 
Creek          X    X 
Mill Creek 
(RM 56.2)         X     X 
Upper 
Mattole 
River  

       X     X 

Stanley 
Creek          X    X 
Baker 
Creek         X     X 
Thompson 
Creek         X     X 
Yew Creek         X     X 
Helen 
Barnum 
Creek  

  X    X 

Lost Man 
Creek         X     X 
Lost Man 
Creek 
Tributary  

       X     X 

Subbasin 
Rating                X      

*Ratings in this table are done on a sliding scale from best to worst.  See page 71 for a discussion of refugia criteria. 

Assessment Focus Areas 
Working Hypothesis 1:   

Watershed and stream conditions are the most supportive of salmonids in the Mattole Basin. 

Supporting Evidence:  

•  The percent occurrence of large organic debris in surveyed Southern Subbasin streams is much 
higher than in the other Mattole subbasins. Thirteen stream reaches have amounts of large organic 
debris greater than the amount found in 75% of all surveyed stream reaches in the entire Mattole 
Basin (IA Tables, CDFG Appendix F). 

•  V-Star (V*) was 0.04 in Bridge Creek in 2000, which is exceptionally low and may indicate low 
sediment production due to few, if any, upslope disturbances or rapid sediment transport through 
well armored pools that may experience high rates of scour during storms (NCRWQCB Appendix 
E).   

•  During 2001, median particle sizes, or D50s, in eight of nine tributaries, were in the medium to small 
size range considered favorable for salmonids.  Bridge Creek was the exception with medium to 
large surface particles deposited on riffles (NCRWQCB Appendix E). 

•  CDFG has conducted analyses on macroinvertebrate data collected by BLM since 1996 on four 
subbasin streams and two sections of the Mattole River; and PALCO in 1994 on one subbasin 
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stream, Baker Creek.  Results show stream conditions were either fair to good, good, or good to 
excellent (CDFG Appendix F).    

•  Eleven of 15 tributaries (and the upper Mattole River) surveyed by CDFG in this subbasin exceeded 
the recommended shade canopy density levels of 80% for North Coast streams.  Additionally, all 
surveyed tributaries exceeded 50% shade canopy density.  Shade canopy density below 50% in 
considered unsuitable (CDFG Appendix F).   

•  In general, MWATs in the Southern Subbasin are grouped in the high 50º F to low 60º F range.  This 
is within the range suitable for salmonids.  Maximum temperatures were below 75 °F, the upper limit 
that may be lethal to most salmonids, in all Southern Subbasin tributaries (NCRWQCB Appendix E). 

•  There is a lack of available data on pH, dissolved oxygen, nutrients, and other water chemistry 
parameters.  A single day sampling event during October, 2002 showed dissolved oxygen at or 
below stress levels for salmonids in seven out of nine pools tested in the upper 10.5 miles of the 
Mattole mainstem (NCRWQCB Appendix E). 

Contrary Evidence: 

•  During the dry summer months, the mainstem Mattole River channel in this subbasin has either 
intermittent flow or is dewatered above the confluence with Mill Creek (RM 56.2).  During 2002 the 
mainstem above McKee Creek was a series of disconnected pools—(See NCRWQCB Appendix E).   

•  Three of 15 tributaries (and the upper Mattole River) surveyed by CDFG in this subbasin were found 
to have 40% or more of the survey lengths in pool habitat. Five surveyed tributaries were found to 
have 30 to 40 percent of their stream lengths surveyed in pool habitat. Forty percent or more of 
stream lengths in pool habitat is considered suitable on the North Coast.  Additionally, 12.3% of first 
and second order surveyed streams and 31.2% of third and forth order surveyed streams in this 
subbasin are composed of primary pools by survey length. Thirty to 55%  of survey lengths 
composed of deep, complex, high quality primary pools is considered desirable (IA Tables, CDFG 
Appendix F). 

•  The upper Mattole River was found to have a mean pool shelter rating exceeding 80; however, none 
of the 15 tributaries surveyed by CDFG in this subbasin was found to exceed a score of 80.   Eleven 
surveyed tributaries were found to have shelter rating scores between 30 and 80.  Pool shelter ratings 
of 80 or more are considered suitable, and ratings less than 30 are unsuitable for contributing to 
shelter that supports salmonids (CDFG Appendix F).   

•  Removal of instream large woody debris under direction of CDFG occurred in about 21 stream miles 
in this subbasin during the 1980s.  A total of 36,800 cubic feet of wood was removed.  This is 
equivalent to 294 logs 2 feet x 40 feet.  This activity likely had adverse local impacts on salmonid 
habitat conditions (CDFG Appendix F).  

•  Five of 15 tributaries (and the upper Mattole River) surveyed by CDFG in this subbasin were found 
to provide spawning reaches with favorable cobble embeddedness values in at least half of the 
stream reaches. Two tributaries were found to provide no spawning reaches with favorable cobble 
embeddedness values, the West Fork of Bridge Creek and the South Fork of Vanauken Creek 
(CDFG Appendix F). 

•  Out of 15 stream reaches examined for the presence of sensitive amphibian species, torrent 
salamanders found in three reaches, on a tributary to Bridge Creek, Pipe Creek, and Ancestor Creek; 
and tailed frogs were found in three reaches, on a tributary to Yew Creek and Yew Creek (Welsh et 
al. 2002).  

•  Artificial fish passage barriers block 28.8-36.3% of the estimated historic coho salmon habitat in this 
subbasin.  A complete barrier to juvenile salmonids exists on Stanley Creek where it is crossed by 
Whitethorn Road.  This culvert is currently proposed but not funded for improvement.  Additionally, 
1.2% of surveyed stream channel in this subbasin was dry (Taylor 2000, G. Flosi, personal 
communication, IA Tables, CDFG Appendix F).    

•  The NCWAP analysis of tributary recommendations given in the Southern Subbasin showed that the 
most important recommendation category was Instream Habitat, followed by Erosion/Sediment, 
Gravel/Substrate, and Other (Tributary Recommendation Analysis pg xx).   
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Hypothesis 1 Evaluation: 

Based upon current supportive and contrary findings, the hypothesis is supported. 

Working Hypothesis 2:   

Some reaches of streams in the subbasin are not fully suitable for salmonids due to stream flow 
reductions related to human diversion.     

Supporting Evidence:  

•  During the dry summer months, the mainstem Mattole River channel in this subbasin has either 
intermittent flow or is dewatered above the confluence with Mill Creek (RM 56.2).  During 2002 the 
mainstem above McKee Creek was a series of disconnected pools—(See NCRWQCB Appendix E).   

Contrary Evidence: 

There is no contrary evidence at this time. 

Hypothesis 2 Evaluation: 

Based upon current supportive findings, the hypothesis is supported. 

Working Hypothesis 3:   

Runoff from herbicide applications and fertilizers used on timberlands has had an adverse effect on 
salmonids.   

Supporting Evidence:  

•  Timber operations often apply herbicides such as atrazine (Aatrex), glyphosate (Accord and 
Roundup), triclopyr (Garlon 3A, Garlon 4), sulfometruron methyl (Oust), hexazinone, imazapyr, or 
2,4- D to suppress botanical growth after a timber harvest (PALCO 1999).   

•  Glyphosate is moderately toxic to coho salmon at 42 and 32 mg/L respectively (PALCO 1999).  It is 
unlikely that glyphosate will affect aquatic organisms at the concentrations found in the environment 
after use at the recommended rates (PALCO 1999).  

•  A recent study of the effects of atrazine on frogs has shown that this herbicide disrupts the sexual 
development of frogs at concentrations 30 times lower than levels allowed by the Environmental 
Protection Agency (EPA) (Hayes et al. 2002). 

•  Sulfometuron methyl is considered slightly toxic to freshwater fish (PALCO 1999).  
•  Garlon 4 is slightly toxic to salmonids of the Pacific Northwest at a concentration of 1.4 mg/L 

(PALCO 1999).  
•  Hexazinone is slightly toxic to fish and other freshwater organisms and has a low bioaccumulation 

factor in fish (PALCO 1999).  
•  2,4- D is considered highly toxic to fish and other aquatic life (PALCO 1999).  
•  Herbicides are commonly mixed with diesel fuel for dilution before being spayed on harvested areas 

(PALCO 1999).  Exposure to diesel fuel could result in potential toxicity to some forms of aquatic 
life (NPS 1997).    

Contrary Evidence: 

•  The impacts of these herbicide applications have not been quantified in this subbasin. 
•  The effects of these herbicides on Mattole Basin salmon have not been studied.   
•  It is unlikely that glyphosate will affect aquatic organisms at the concentrations found in the 

environment after use at the recommended rates (PALCO 1999). 
•  Atrazine is only slightly toxic to fish and other stream life.  An ecological risk assessment panel 

determined that atrazine does not pose a significant risk to the aquatic environment (PALCO 1999). 
•  Typical applications of Garlon 4 lead to streamwater concentrations of 0.62 mg/L (PALCO 1999).  
•  Imazapyr is considered to have slight to no toxic effects on fish or wildlife (PALCO 1999).  
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Hypothesis 3 Evaluation: 

Based upon current supportive and contrary findings and the lack of data, the hypothesis needs further 
investigation. 

Working Hypothesis 4:   

There is a high risk of catastrophic fire in the Southern Subbasin.   

Supporting Evidence:  

•  There is high fuel load and relatively dense human habitation in this subbasin.   

Contrary Evidence: 

No contrary evidence at this time. 

Hypothesis 4 Evaluation: 

Based upon current supportive findings and the lack data, the hypothesis needs further investigation. 

Working Hypothesis 5:   

Anadromous salmonid populations in the southern subbasin have declined since the 1950s. 

Supporting Evidence:  

•  Interviews with local residents indicate that the Southern Subbasin historically supported Chinook 
salmon, coho salmon, and steelhead trout and that Vanauken Creek and Baker Creek were important 
salmon producing streams (CDFG Appendix F).    

•  Coho salmon were detected in one of the eight tributaries surveyed in the Southern Subbasin by 
CDFG in the 1960s, Mill Creek (RM 56.2).  1960s surveys also detected steelhead trout in five 
tributaries (CDFG Appendix F).   

•  Coho salmon were detected in Harris Creek, Baker Creek, Thompson Creek, and the mainstem 
Mattole River; and steelhead trout were detected in Vanauken Creek, Mill Creek (RM 56.2), Harris 
Creek, Baker Creek, Thompson Creek, and the mainstem Mattole River in 1972 by a study of the 
standing salmonid stock (CDFG Appendix F).   

•  Stream surveys throughout the 1970s, 1980s, and 1990s by CDFG, BLM, Coastal Headwaters 
Association, and the Redwood Sciences Laboratory continued to document the presence of steelhead 
trout throughout the Southern Subbasin (CDFG Appendix F).  

•  Coho salmon were detected by a Redwood Sciences Laboratory study in Baker Creek, Lost Man 
Creek, the headwaters of the Mattole River, Yew Creek, Thompson Creek, and Bridge Creek from 
1997-1999 (CDFG Appendix F). 

•  Ten of the 14 tributaries surveyed by CDFG in the Southern Subbasin from 1990-2000 included a 
biological survey.  Steelhead trout were found in these ten streams, and coho salmon were found in 
Bridge Creek, Anderson Creek, Thompson Creek, Yew Creek, and Stanley Creek (CDFG Appendix 
F). 

•  Seven tributaries in this subbasin were also surveyed as a part of the CDFG 2001 Coho Inventory. 
Steelhead trout were found in these seven streams, but coho salmon were only found in Mill Creek 
(RM 56.2), Baker Creek, Thompson Creek, Yew Creek, and the upper mainstem Mattole River 
(CDFG Appendix F). 

•  Estimated populations of Chinook salmon or coho salmon in the entire Mattole Basin have not 
exceeded 1000 since the 1987-88 season.  Mattole Basin Chinook salmon and coho salmon 
population estimates for the 1999-2000 season were 700 and 300, respectively (MSG 2000).   

Contrary Evidence: 

No contrary evidence at this time. 

Hypothesis 5 Evaluation: 

Based upon current supportive and contrary findings for the streams surveyed, the hypothesis is supported. 
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Responses to Assessment Questions 
What are the history and trends of the sizes, distribution, and relative health and diversity of 
salmonid populations within this subbasin?   

•  No systematic, scientific studies have examined the size or health of salmonid populations in the 
Southern Subbasin.  However, historical accounts and stream surveys conducted in the 1960s by 
CDFG indicate that the Southern Subbasin supported populations of Chinook salmon, coho salmon, 
and steelhead trout.  Recent biological stream surveys indicate the presence of steelhead trout and 
coho salmon throughout the Southern Subbasin.  This subbasin supports coho salmon in more 
tributaries than the other Mattole subbasins.  Low salmonid populations throughout the Mattole 
Basin indicate that salmonid populations in the Southern Subbasin are also likely to be depressed at 
this time; 

What are the current salmonid habitat conditions in this subbasin?  How do these conditions 
compare to desired conditions? 

•  Dewatered stream channels are a serious problem during summer low flow periods in the mainstem 
Mattole River and select reaches of many tributaries; 

•  Erosion/Sediment 
o As indicated by the Potential Stream Sediment Production EMDS, potential fine sediment 

delivery to streams due to road runoff is high in the Southern Subbasin.  Although there are few 
roads on unstable slopes, there are many roads positioned low on hill slopes and many road 
crossings of streams throughout the Bridge Creek and Thompson Creek Planning Watersheds.  
The types and variety of macroinvertebrates indicate fair to good, good, or good to excellent 
instream conditions.  Additionally, amphibians sensitive to fine sediment were present in several 
stream reaches surveyed in this subbasin; 

•  Riparian/Water Temperature 
o Available data suggest that summer water temperatures support rearing juvenile salmonid 

populations in most reaches of most streams with summer flow in this subbasin; 
•  Instream Habitat 

o Based upon 26 miles of surveyed stream habitat in the past 10 years, the Southern Subbasin is 
considered to contain some of the best salmonid habitat in the Mattole Basin.  The utility of this 
good habitat for salmonids is compromised because of summer de-watering of the upper 
mainstem reach and many subbasin tributaries; 

•  Gravel Substrate 
o Available data from sampled streams suggest that suitable amounts and distribution of high 

quality spawning gravel for salmonids is lacking in some subbasin stream reaches; 
Most creeks in this subbasin are considered good refugia; 

What are the relationships of geologic, vegetative, and fluvial processes to natural events and land 
use history? 

•  The geologic conditions in the Southern Subbasin are the most uniform and stable in the Mattole 
Basin.  Nearly all the hillside areas are underlain by hard terrain.  Correspondingly, this subbasin has 
the lowest density of mapped landslides, and stream channels within the Mattole Basin, and is the 
least impacted by features indicative of excess sediment production, transport and storage in the 
basin; 

•  Redwood stands occur in this subbasin because of favorable conditions, including summer fog.  As a 
result of past timber harvest and conversion activities, over 60% of the Southern Subbasin is 
occupied by small diameter (twelve to twenty-four inches diameter at breast height) forest stands.  
Another 22% is in forest stands greater than twenty-four inches.  Industrial timberlands on the 
eastern side of the subbasin have been intensively managed in the past decade and are characterized 
by young, even-aged conifer stands;  
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How has land use affected these natural processes? 

•  This is the most densely populated area in the Mattole Basin.  Many of the landowners have 
conservation easements as a part of Sanctuary Forest.  Roads, abandoned after early timber harvest 
activities, are being upgraded and stormproofed by landowners.  Many of these roads are now used 
as residential and parcel access roads and are located near streams.   

Based upon these conditions trends, and relationships, are there elements that could be considered to 
be limiting factors for salmon and steelhead production? 

•  Based on the information available for the Southern Subbasin, the NCWAP believes that salmonid 
populations are currently being limited by low summer stream flows, reduced habitat complexity, 
high sediment levels, embedded spawning gravels, and artificial passage barriers. 

What habitat improvement activities would most likely lead  toward more desirable conditions in a 
timely, cost effective manner? 

•  Encourage reducing the unnecessary and wasteful use of water to improve summer stream surface 
flows and fish habitat; 

•  Increase the use of water storage and catchment systems that collect rainwater in the winter for use in 
the drier summer season; 

•  Support local efforts to educate landowners about water storage and catchment systems, and to find 
ways to subsidize development of these systems; 

•  Ensure that this high quality habitat is protected from degradation.  The highest stream reach 
conditions as evaluated by the stream reach EMDS and refugia analysis were found in the Bridge, 
West Fork Bridge, South Fork West Fork Bridge, South Fork of Vanauken, Mill (RM 56.2), Stanley, 
Baker, Thompson, Yew, and Lost Man creeks, the Upper Mattole River, and Lost Man Creek 
Tributary; 

•  Improve the culvert on Stanley Creek that is blocking juvenile salmonids from accessing high quality 
rearing habitat; 

•  Establish monitoring stations and train local personnel to track in-channel sediment and aggraded 
reaches throughout the subbasin and especially in Bridge and Thompson creeks; 

•  Consider the nature and extent of naturally occurring unstable geologic terrain, landslides and 
landslide potential (especially Categories 4 and 5, page 89) when planning potential projects in the 
subbasin; 

•  Encourage the use of appropriate Best Management Practices for all land use and development 
activities to minimize erosion and sediment delivery to streams.  For example, low impact yarding 
systems should be used in timber harvest operations on steep and unstable slopes to reduce soil 
compaction, surface disturbance, and resultant sediment yield; 

•  Expand road assessment efforts because of the potential for further sediment delivery from active 
and abandoned roads, many of which are in close proximity to stream channels; 

•  Continue efforts such as road improvements, and decommissioning throughout this subbasin to 
reduce sediment delivery to the Mattole River and its tributaries.  CDFG stream surveys indicated 
South Fork Vanauken Creek, the Upper Mattole River, Stanley Creek, Thompson Creek, and Yew 
Creek have road sediment inventory and control as a top tier tributary recommendation.  In 2002, 
road erosion assessments and road erosion control projects were underway in the upper Mattole 
Basin; 

•  Further study of timberland herbicide use is recommended; 
•  Follow the procedures and guidelines outlined by NCRWQCB to protect water quality from ground 

applications of pesticides; 
•  A cooperative salmonid rearing facility exists in the headwaters, operated since 1982 by the Mattole 

Salmon Group. This operation has been successful and should be continued on an as needed basis in 
order to supplement wild populations of Chinook salmon; 
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•  Initiate a training program for local landowners to survey their own streams and monitor salmonid 
populations.  This will provide important data and protect privacy; 

•  Monitor summer water and air temperatures to detect trends using continuous 24 hour monitoring 
thermographs.  Continue temperature monitoring efforts in Bridge, Vanauken, Baker, Yew, 
Thompson, Helen Barnum, Lost Man, Dream Stream, and Ancestor creeks, and expand efforts into 
other subbasin tributaries. 

Subbasin Conclusions 
Historical accounts indicate that the Southern Subbasin has supported healthy populations of Chinook 
salmon, coho salmon, and steelhead trout.  More current surveys indicate that it continues to have the 
highest fish productivity in the Mattole Basin.  The natural geological conditions in the subbasin are 
comparatively stable and stream channels within the subbasin appear to be the least impacted by features 
indicative of excess sediment production, transport, and storage.  However, it appears that salmonid 
populations are currently being limited by low summer stream flows, reduced habitat complexity, high 
sediment levels, embedded spawning gravels, and artificial fish passage barriers.  This subbasin is the most 
heavily populated are of the subbasin, and dewatering of streams is considered a serious problem.  The 
subbasin has a comparatively dense network of roads located near streams and road crossings that provide 
potential sources of fine sediment input to streams.  Residents, landowners, and land managers can help 
maintain and improve stream habitat through becoming educated in methods to reduce water use, remove 
fish passage barriers, and mitigate road related sedimentation, and may enlist the aid and support of agency 
technology, experience, and funding in accomplishing these goals. 




