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Western Strait Sub-Region 
 

Sub-Region Summary 
 

Geographic Location 
 
The Western Strait sub-region extends from Koitlah Point that marks the west end of 
Neah Bay (west of the breakwater) to an area of “no appreciable drift” along rocky 
headlands located between Clallam Bay and the Pysht River (Figure 1).  Shorelines in the 
Western and Central Strait sub-regions alternate between relatively protected pockets 
(largest ones being Neah Bay, Clallam Bay, Pysht, and Crescent Bay) that tend to 
accumulate sediment material sometimes derived from fluvial sources, and the more 
exposed and often very steep rocky shorelines. 
 
Geology and Shoreline Sediment Drift 
 
Geologically, the Western Strait sub-region is comprised primarily of old marine 
sediments with alluvial deposits occurring at Neah Bay and in association with the Sekiu, 
Hoko, and Clallam rivers, and smaller streams (Schasse 2003).  There are also isolated 
pockets of glacial deposits though most are found inland and up river valleys.  
Landslides, both old and recent, and unstable slopes are common in the Western Strait 
sub-region, particularly to the east of Snow Creek (Washington Department of Ecology, 
Shorelands and Environmental Assistance Program, Slope Stability).   
 
Net sediment drift in the several small pocket beaches tends to be west to east except in 
the eastern portions of Neah and Clallam bays where it moves east to west (Figure 1).  
There is not a strong, dominant sediment drift direction along the steeper and more 
exposed shorelines (WDOE 2002, based on Bubnick 1986). 
 
We should mention here that kelp beds form an ecologically important nearshore habitat 
structure along much of the Strait, particularly west of the Dungeness Spit.  The early T 
sheets covering the Strait include symbology for kelp and though generally coarse in 
scale and of questionable mapping consistency, they might be useful to someone 
interested in knowing broad-scale patterns of kelp presence across the Strait during the 
later 1800s and early 1900s.  The Nearshore Habitat Program at the Washington 
Department of Natural Resources (WDNR) is investigating long-term trends in kelp 
distribution on the Strait. 
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Figure 1.  Western Strait sub-region, including habitat complexes and net sediment 
drift (WDOE 2002, based on Bubnick 1986).  The arrow shown just west of Neah 
Bay points to the western boundary of the sub-region and study area at Koitlah 
Point.  Legend items DZ = “divergence zone”, NAD = “no appreciable drift”, UN = 
“unknown”, LtoR = “left-to-right”, and RtoL = “right-to-left” (from the perspective 
of someone in a boat and facing the land). 
 
Information Sources (see Appendix A for details) 
 

• 1852 (T386), 1908 (T2907) and Descriptive Report, and 1931 (T4633) T sheets  
• 1864, 1892, and 1897 GLO survey notes and General Descriptions 
• Late 1800s/early 1900s on-the-ground photographs acquired from Makah Tribe 

and UW archives (courtesy Jeff Shellberg and colleagues at Makah Tribe) 
• 1934-35 US Army Topographic map (acquired from UW map library) 
• 1938, 1948, 1957, 1973, 1977, 1981 air photos (courtesy of Makah Tribe Forestry 

Dept. and Jeff Shellberg) 
• 1957 and 1984 USGS (Clallam Bay quadrangles) 
• 1976, 1994, and 2002 WDOE oblique air photos (on-line series) 
• 2000 and 2003 WDNR vertical air photos 
 

The below narrative for this sub-region often refers to specific figures embedded in the 
text that have been imported from the listed information sources.  Sometimes the 
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narrative may simply cite one of these sources.  In the latter case, the reader may choose 
to access the cited information source for first hand information. 
 
Description of Sub-region Habitat Complexes 
 
Euro-American settlement of the Western Strait sub-region may have come later than 
most parts of Hood Canal and the Dungeness/Sequim area.  Eldridge Morse (in Nesbit 
1885) reported that no roads existed between Neah Bay and Clallam Bay at that time, the 
only direct land route being along the beach at low tide.  The historical map-based 
sources in the Strait, in general, tend to be coarse in scale and poor in detail compared 
with those in the Dungeness River area, Sequim Bay, Discovery Bay, Admiralty Inlet, 
and Hood Canal.  For this reason, and the fact that estuaries and, in particular, associated 
tidal marsh systems, are relatively limited in scale in the Strait, our quantitative estimates 
of habitat changes are probably less reliable in the Strait than in other sub-regions of the 
study area.  Instead we focus on changes over time to major habitat features such as spits, 
channel location, configuration, habitat connectivity, and other characteristics.  We also 
attempt, as much as we deem reasonable, to ascribe causes for the changes or 
modifications that we can observe. Summary information for individual habitat 
complexes in the Western Strait sub-region can be found in Appendix A, Table 6. 
 
Except for Neah Bay, which is a pocket beach containing several small stream-deltas, all 
10 of the habitat complexes that we identified in the Western Strait sub-region are 
stream-delta type complexes.  We consider Neah Bay as one habitat complex because it 
is a fairly large pocket beach that lacks a single dominant stream-delta or estuary, and it 
is characterized mainly by longshore sediment processes.  Geologically, the low-lying 
coastal area of Neah Bay is composed of an alluvial deposit, probably linked at one time 
surficially to the Wa’atch River located immediately south and flowing to the Pacific 
Coast.   
 
The largest stream-deltas in the sub-region are the Sekiu, Hoko, and Clallam rivers, each 
in the range of about 10-23 hectares in size (based primarily on historical map estimates) 
when tidal flat, channel, spit, and tidal marsh habitats are combined (Figure 2).  None of 
these systems, however, have significant tidal marsh and associated channel networks 
such as those found further east (e.g., Pysht River) or in parts of Hood Canal (e.g., Upper 
Dabob Bay, Lynch Cove/Union River, Skokomish River).  The mouths of these western 
Strait river systems tend to be exposed to relatively high wave energies compared to 
estuaries further east and in Hood Canal.  In general, the river/creek mouths of the 
Western Strait often close off seasonally, the result of littoral sediment drift and low 
streamflow conditions during summer/early fall. 
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Figure 2.  Historical scale of habitat complexes in the Western Strait sub-region.  
Scale is based on the combined area of tidal flat, salt marsh, lagoon, spit, and tidal 
channels as delineated from the early T sheets. 
 
Spit features associated with longshore sediment drift occur in the Western Strait sub-
region, but they tend to be strongly associated with estuarine systems, such as at the 
Hoko and Clallam rivers, and sediment supply to the spits may even be augmented by 
fluvial sediments.  The spits at these estuaries have shown substantial changes in recent 
years, with important implications for salmonid habitat.  The causes for shifts in the 
locations of the channel mouths (in the Hoko and the Clallam) are not well established 
and subject to more speculation than rigorous monitoring and analysis.  The Clallam 
River mouth is suspected of becoming bar-bound more frequently and for longer 
durations in recent years, at least more so than in historical times.  Factors potentially 
involved with formation of the bar at the river mouth include a disruption of longshore 
sediment processes, changes in watershed sediment supply and river channel transport, 
reduction in tidal prism, decreased stream flows during low flow periods, and possibly 
other factors. 
 
The Hoko River has seen a very recent shift (last ~ 10 years) in the position of the river 
mouth from east to west.  Aside from a decrease in the length of the spit (accomplished 
with breaching by the river channel), this shift seems closely related with a significant 
reduction in the width and vegetative integrity of the spit itself.  A housing development 
and rip-rap fill of the upper intertidal occurred sometime beginning in the later 1960s-
early 1970s near the base of the spit.  This bank hardening may be disrupting sediment 
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transport and deposition along the spit.  Also, there is evidence that a significant side 
channel feature, that was likely the mainstem channel as recently as about 1940, is 
becoming progressively more isolated from the mainstem.  Though mere speculation at 
this time, the shift in the channel mouth may be partly related to a reduction in the 
connectivity of this side channel over time.  Changes in sediment supply to the estuary as 
a result of past logging and road-building activity might also help explain why the shift 
has occurred in recent years, though this is also unsubstantiated. 
 
The Neah Bay shoreline has seen dramatic changes in the past 100-150 years, initially 
with establishment of the Makah Reservation, the clearing of native vegetation and 
building of a townsite with roads and buildings along the shore.  By the mid 1900s, a 
major breakwater had been developed with effects on sediment processes affecting 
beaches in Neah Bay.  Certainly by this time a number of overwater structures (e.g., 
piers) were evident, and the decades since the breakwater was built saw the construction 
of numerous groins, filling of intertidal habitat, bank hardening, and a jetty and 
associated marina.  Many of these shoreline structures have observable effects on 
sediment transport and deposition patterns in the bay.  The beach at the east end of the 
bay, in particular, appears to have eroded away and/or been filled since sometime in the 
1940s.  The biological consequences of these shoreline modifications are less 
demonstrable.  Likely impacts include a net loss of habitat for beach-spawning forage 
fish species such as surf smelt and sand lance, and a reduction and fragmentation of 
shallow migration habitat for salmonids.  The 3 small streams that enter Neah Bay have 
all been impacted at their mouths by filling associated mainly with roads.  Village and 
Agency creeks have both been heavily modified at their mouths and in the lower reach by 
residential development and fill. 
 
Outside of Neah Bay, one of the most important shoreline modifications in the Western 
Strait sub-region is the presence of Highway 112, which runs adjacent or in close 
proximity to the shoreline for about 11 miles between roughly the Sail and Sekiu rivers.  
Impacts of this highway include shoreline armoring, potential for de-stabilization of 
shoreline sediment sources and increases in landslide activity.  The highway also crosses 
the mouths of several small streams such as Bullman, Rasmussen, Jansen, and Olsen 
creeks*.  In Clallam Bay, the Highway 112 shoreline revetment, marinas and associated 
jetties and intertidal fill likely impair sediment processes and shallow migration corridor 
habitat.     
 
Most of the stream-deltas in the Western Strait sub-region have likely been either directly 
or indirectly impacted by logging-related activities, such as road construction, timber 
harvest, and the transport and storage of cut logs in river channels.  The larger streams in 
particular have also been affected by removal of large woody debris and degradation of 

                                                 
*  Bullman Creek is addressed here as a habitat complex.  Rasmussen, Jansen and Olsen creeks are small, 
steep streams that lack any detailed historical information and by their nature, appear not to have supported 
much in the way of estuarine habitat.  Therefore, no detailed complex narratives have been prepared for 
these latter three streams.  Rather they are addressed together and briefly within the below geographic 
sequential order of habitat narratives.  
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riparian conditions as a result of mainly past land use practices and fisheries management 
activities (i.e., large wood and wood jam removal).   
 
Habitat Changes and Impairment of Ecological Processes 
 
Changes to habitat complexes during the past 100-150 years often reflect an interaction 
between ecological and physical processes and human land use patterns and cumulative 
individual activities.  Separating the human-related causes for habitat changes from 
dynamics resulting from natural processes can be quite difficult in most circumstances.  
We can sometimes recognize a naturally dynamic process, such as that occurring at the 
mouths of the Hoko and Clallam rivers, where fluvial sediment and hydrology and 
longshore sediment processes interact and can display seasonal shifts or longer-term 
trends in the location of river mouths and stability of spit features for example. 
 
The causes for changes in the location of the river mouth (e.g., Hoko River) and in the 
frequency and/or duration of river mouth closure (e.g., Clallam River), as is most evident 
in recent years or decades, might also be related to human activities.  Specifically, 
manipulations to the lower Hoko River channel, which include dredging, log storage, and 
possibly a deliberate diversion of the channel to cut off a highly sinuous reach, might 
have contributed to a westerly shift in the river mouth during the past ten years.  
Shoreline armoring and filling near the base of the spit at the mouth of the Hoko might 
also have facilitated the shift in the river mouth by disrupting sediment deposition at the 
spit, and weakening the stability of the spit, allowing for the river to breach the structure.   
 
In the case of the Clallam River mouth, one of the most notable changes since the earliest 
historical maps, is that the river mouth now exits near the middle of the barrier beach 
whereas historically it is often shown entering the bay near or at the most western 
extreme of the barrier beach.  Possibly related to this shift is the observation that the river 
mouth becomes bar-bound more often and for longer durations, typically during low flow 
conditions, than during historical times.  The reasons for this increased river mouth 
closure are not entirely certain, but are thought to be related to a decrease in tidal prism, 
increase in sediment supply in the river from logging-related activities, disruption of 
longshore sediment processes in the drift cell, and possibly changes in watershed 
hydrology.  
 
Relative Condition of Habitat Complexes 
 
The relative condition rating was particularly difficult to apply to habitat complexes in 
the Western and Central Strait sub-regions, because we lacked reliable estimates of the 
historical amounts of tidal wetland habitat in these complexes ([Table 1].  A description 
of the methodology for applying the relative condition rating is provided in the Materials 
and Methods section of the main body of the report).  Instead, we weighed more heavily 
the factors of overall habitat connectivity and the impairment of fluvial, tidal, and 
longshore sediment processes.  Still, we did not rate the relative condition in three 
complexes, Rasmussen, Jansen, and Olsen creeks, because we could not adequately 
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characterize historical changes in these systems.  Figure 3 displays the habitat complexes 
and their relative condition for the Western Strait sub-region. 
 
Table 1.  Relative condition of habitat complexes in the Western Strait sub-region.  
Functional Moderately 

Impaired 
Severely Impaired Lost Not Rated 

 Sail River 
Sekiu River 
Hoko River 
Clallam River 
Bullman Creek 

Neah Bay 
Snow Creek 

 Rasmussen Creek 
Jansen Cr 
Olsen Cr 

 

Figure 3.  Relative condition of habitat complexes in the Western Strait sub-region.  
All of the complexes are stream-delta type as there are no spit/marsh complexes in 
the Western Strait sub-region.   
    
Management Recommendations 
 
The North Olympic Peninsula Lead Entity (NOPLE) has developed a nearshore 
conservation strategy and project list for the Strait and northern Washington coastal 
regions to address salmon recovery through the Salmon Recovery Funding Board (SRFB) 
(http://noplegroup.org/NOPLE/pages/nearshore.htm).  For the Western Strait sub-region 

 8

http://noplegroup.org/NOPLE/pages/nearshore.htm


of our study area, the NOPLE strategy drew heavily from the Limiting Factors Analysis 
report (Smith 2000) completed for Water Resource Inventory Area (WRIA) 19.  In 
addition, recovery plans have been drafted for ESA-listed Chinook salmon in the 
Dungeness and Elwha rivers (Shared Strategy Development Committee 2005; 
http://www.sharedsalmonstrategy.org/plan/).  These recovery plans include specific 
actions, including habitat protection and restoration, intended to help recover the listed 
populations.  We encourage the reader to consult these documents.  Also, in Appendix A, 
Tables 18 - 31 of this report, we provide summary information describing individual 
habitat complexes according to several factors potentially used in consideration of habitat 
protection and restoration decisions.   
 
Our recommendations focus on the protection and restoration of tidal wetland habitat, 
and the connectivity of these habitats, by addressing the protection and recovery of the 
underlying processes responsible in the formation, maintenance, and natural evolution of 
these habitats – namely fluvial, littoral, and tidal processes. 
 
In considering habitat protection associated with spit/marsh complexes, or of stream-delta 
complexes that possess longshore depositional features such as spits, the implication is 
that not only should the spit and associated tidal wetland habitats receive protection, but 
the drift cell processes that contribute sediment to these spits need to be adequately 
preserved.  Similarly, protection of tidal wetland and other habitats associated with 
stream-delta complexes, requires that watershed and fluvial processes, including 
floodplain/riparian function, be a priority for protection.  The same logic applies to 
stream-delta and spit/marsh complexes that we have identified from this analysis as good 
candidates for restoration action.  For example, it would not be prudent to carry out 
restoration of salt marsh habitat through dike removal while simultaneously (or in the 
future) allowing for bulkhead construction or other shoreline development to occur up-
drift that potentially disrupts sediment supply to the spit that is associated with the salt 
marsh.  Nor would it be sensible to remove fill within an estuary but continue to permit 
floodplain development and encroachment on riparian corridors that potentially affects 
hydrology and sediment/organic transport processes, ultimately having negative effects 
on estuarine habitat formation. 
 
Our management recommendations for the Western Strait sub-region are to re-establish 
or improve habitat connectivity, and protect and recover physical processes that form and 
maintain estuarine and nearshore habitat structure and function. 
 
Habitat restoration recommendations for the Neah Bay complex are to investigate options 
for removing rip-rap armoring, groin structures and fill of the intertidal, particularly at 
locations where such actions are no longer necessary (or perhaps never were necessary) 
for the protection of transportation and human development infrastructure.  Rip-rap might 
be replaced with relatively stable drift log material and backshore areas planted with site-
appropriate vegetation. 
 
Restoration recommendations for the Sail River estuary are to remove piling in the cove, 
as well as an old revetment and fill from the lower right bank, and re-plant with site-
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appropriate riparian vegetation.  Further east along the Strait, at the mouth of Snow 
Creek, we recommend removal of the artificially-placed large rock and fill to help re-
establish the lower stream channel riparian corridor. 
 
In the Hoko River estuary, we recommend monitoring physical changes to the spit and 
sediment transport and deposition in the drift cell to the west.  In addition, we 
recommend monitoring physical and biological changes to the left bank tidal slough 
feature, and its interaction with the mainstem Hoko channel at both the upstream and 
particularly downstream ends.  Light detection and ranging (LiDAR) imagery might be 
useful for identifying the presence of relict channel features in the lower river floodplain 
that would suggest historical channel routes. 
 
For the Clallam River complex, we recommend a detailed assessment of historical 
changes to drift cell, tidal prism, and fluvial sediment processes that affect sediment 
dynamics at the river mouth.  We also recommend an examination of options to increase 
tidal prism and recover tidal wetland habitat through the removal of fill and bulkheads, 
and the setback of dikes that occur in the tidal portion of the Clallam River. 
 

Habitat Complex Narratives 
 
The following narratives describe in greater detail the changes to individual habitat 
complexes in the Western Strait sub-region.  The sequence of the narratives begins in the 
west at the Neah Bay complex and proceeds east finishing at the Clallam River complex.     
 
Habitat Complex:  Neah Bay     
 
Physical Description 
 
Neah Bay is a semi-protected “pocket beach” embayment that collects some finer-grained 
sediment material supplied primarily from littoral sources (WDNR 2001).  We consider 
Neah Bay a stream-delta complex because at least three small streams (from west-to-east, 
Village, Halfway, and Agency creeks) enter the bay and contribute sediments to the 
beaches.  In addition, the low-lying area adjacent to the bay is an old alluvial deposit.  
Net sediment drift occurs in a west-to-east direction along the western part of Neah Bay 
beginning near Koitlah Point and terminating at a breakwater (WDOE 2002, based on 
Bubnick 1986).  The breakwater connects the mainland with Waadah Island where the 
U.S. Coast Guard operates a station.  Net sediment drift moves in an east-to-west 
direction along the eastern portion of Neah Bay, beginning near Baadah Point and ending 
at the breakwater.  The low-lying area of Neah Bay is situated on an old alluvial deposit 
that is associated with the Wa’atch River that now empties to the Pacific Ocean directly 
southwest of Neah Bay (Schasse 2003).  A very low elevation ridge now separates the 
drainage to the Pacific with drainage to Neah Bay and the Strait. 
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Koitlah 
Point 

Agency 
Creek 

Village 
Creek Halfway 
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Figure 4.  1852 T sheet (T-386) showing the Neah Bay complex and streams entering 
the bay. 
 
The Makah Tribe and its ancestors have occupied village sites in the vicinity of Neah Bay 
for probably hundreds or thousands of years, and used this area extensively for fishing, 
shellfishing and whaling activities.  The early maps of the area show Makah village sites 
near the mouths of all three streams that enter Neah Bay, at Village Creek and Agency 
creeks (Wilkes Expedition 1841) and another is shown at Halfway Creek (Shelton 1897).  
In addition to the village at Agency Creek, the 1841 map indicates a “watering place” at 
Village Creek, and “kelp” in Neah Bay and to the west.  The Makah Reservation was 
established following the Treaty of Neah Bay in 1855.     
 
We found limited information in our sources to help characterize the shoreline and 
beaches of Neah Bay prior to major human modifications.  Based on the 1852 T sheet 
(see Figure 4 above), GLO survey notes from October 1897, and a number of on-the-
ground photos from the late 1800s and early 1900s, the beaches along Neah Bay were 
likely comprised of sand and fairly uniformly distributed from west to east ends (Figure 
5).  The backshore was described in places as dense shrub, backed by conifer forest 
(Shelton 1897).  Based on numerous photos, the town of Neah Bay had a fairly well-
defined street grid system, a telegraph line, and homes and other structures had been built 
along the shoreline, certainly by the late 1800s. 
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Figure 5.  1905 photograph taken by Meany looking east along the beach at Neah 
Bay (photo courtesy of Jeff Shellberg, Makah Tribe). 
 
Description of Historical Habitat Changes 
    
Major changes have occurred to the Neah Bay shoreline during the past 100-150 years.  
Most of the native backshore vegetation has been removed for transportation, industrial, 
commercial or residential use.  Nearly the entire shoreline has either been armored or 
filled below high water between the mouths of Village and Agency creeks.  A 
breakwater, marina jetties and several groins have been constructed, and the three stream 
mouths have been directly impacted by various developments.   
 
As mentioned, by the later 1800s it appears that much of the native forest and shrub 
vegetation had been removed along the shoreline and houses and other structures 
occupied an upper elevation area along the beaches near high water.  Several images 
from this era show many canoes along the beaches as well as other boats out in the bay.  
A considerably long pier is present in one of these images, probably in the vicinity of 
Halfway Creek or slightly east (Figure 6). 
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Figure 6.  1915 photograph of Neah Bay taken by Asahel Curtis.  Notice the large 
number of boats in the bay and the long pier in the distance, near the center of east 
part of Neah Bay (photo courtesy of Jeff Shellberg, Makah Tribe). 
 
The 1931 T sheet, a 1934-35 US Army topographic map, and 1938 (Figure 7) air photos 
show at least four major piers in Neah Bay, two on the west side (“Washburn’s Dock” 
and “Cannery” at Village Creek mouth according to 1934-35 map), and at least two piers 
located just west of Agency Creek near Baadah Point.  Despite these major shoreline 
structures, sediment still seems distributed fairly evenly across the beaches of Neah Bay, 
punctuated with stream-deltaic deposits in a few places.  Minimal filling below high 
water appears in the 1938 air photo compared with air photos in subsequent decades. 
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Figure 7.  1938 air photo (courtesy of Makah Tribe Forestry Dept. and Jeff 
Shellberg, Makah Tribe) of Neah Bay, indicating relatively few overwater structures 
at the time and uniformly distributed sediment along the beach.  Notice the extent of 
clearcut logging in the watersheds, particularly evident to the east of Neah Bay. 
  
By 1948 we begin seeing some shifts in sediment distribution along sections of the 
shoreline in Neah Bay (Figure 8).  Since that time, the beaches of Neah Bay seem 
particularly dynamic, with sediment erosion and deposition patterns apparently related 
strongly with the locations of major pier, groin, or landfill structures built along the 
shoreline.   
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Agency 
Creek

Figure 8.  1948 air photo (courtesy of Makah Tribe Forestry Dept. and Jeff 
Shellberg, Makah Tribe) showing the east part of Neah Bay.  Notice how the stretch 
between the pier at right and the mouth of Agency Creek at far right completely 
lacks beach sediment. 
 
In 1944 the U.S. Army Corps of Engineer breakwater was constructed, connecting the 
mainland at western Neah Bay to Waadah Island, and providing better protection to Neah 
Bay from westerly storms.  A noticeable change in sediment distribution is evident 
between the 1938 and 1948 air photos (Figures 7 and 8 above) along the east part of the 
bay just west of Agency Creek where a Coast Guard station is located.  Beach sediment is 
clearly lacking by the time of the 1948 air photo and in all of the air photos that follow 
(1957, 1973, 1977, 1981 [Figure 10], 1994, 2002 and 2003) at the east end of the bay 
where sediment was present in 1938.  A 1928 on-the-ground photo taken near the mouth 
of Agency Creek shows a much more complex beach than is found today (Figure 9).  
Massive drift logs and rootwads appear to be trapping a lot of sand and finer material, 
and a lagoon feature occurred at the mouth of the creek, characteristics not evident in the 
1948 air photo (Figure 8 above).  We are unsure what may have caused these changes, 
although some shoreline modification may have been in place near the mouth of Agency 
Creek even by 1948, and certainly by this time the breakwater on the west side of Neah 
Bay had been in place for a few years and may have affected sediment movement along 
the beaches of Neah Bay.  In 1956 a rock revetment was completed that extended from 
about Agency Creek 3000 feet to the west (Figure 11).  The purpose of this revetment 
was to reduce erosion and prevent shoaling of the bay at its entrance (Jeff Shellberg, 
personal communication, information obtained from U.S. Army Corps of Engineers 
report, Seattle District).  This revetment is quite obvious in the 1957 air photo, and it is 
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likely that this perhaps in combination with other shoreline modifications, including the 
breakwater, are the causes for the apparent erosion of sediment at the east end of Neah 
Bay. 
 

 
Figure 9.  1928 photograph at the mouth of Agency Creek at the east end of Neah 
Bay.  Notice the amount of sand and drift material, and a lagoon at right (behind 
the wheel barrow)(Photo is from the Edie Hottowe collection, courtesy of Jeff 
Shellberg, Makah Tribe).   
 
A 1973 air photo shows several pier structures near the center of the bay, particularly 
between Village and Halfway creeks.  Sometime between 1957 and 1973, a groin was 
built to the west of Agency Creek, and sediment was clearly being trapping on the east 
side of the groin.  As is evident from 1973 and 1977 air photos, it appears that 
considerable shoreline filling occurred in the southern-most part of Neah Bay between 
the later 1950s and early 1970s, possibly associated with an expanding marina facility.  
The marina breakwaters were constructed in 1995, and maintenance dredging of the 
entrance has occurred regularly, with dredge material apparently disposed up-drift to the 
east to maintain clam beds (Arden 2001).  The entrance to the marina occurs at the delta 
of Halfway Creek, the mouth of which is largely filled over by Highway 112 and dumped 
into the intertidal zone through a pipe.   
 
The major changes to the Neah Bay shoreline are marked by the clearing of native 
vegetation, probably beginning in the mid-late 1800s, construction of the breakwater in 
1944, and significant changes in sediment transport and deposition patterns associated 
with groins, intertidal fill, bank armoring, and the marina jetties, particularly since the 
1940s.  In a study of littoral sediment drift in the Strait, Bubnick (1986) used the 
accumulation of sand to the south of the breakwater as a key indicator of drift direction.  
Thus, it appears that sediment drift is currently disrupted by the presence of the 
breakwater.  A number of additional shoreline modifications currently disrupt the 
transport and deposition of sediment along the central and eastern parts of Neah Bay, 
with sediment accumulating on the east side of groins and erosion occurring on the west 
side of groins (Bubnick 1986). 
 
Currently, the major modifying structures along the Neah Bay shoreline in terms of 
disruption of sediment processes and direct filling of intertidal habitat are the following, 
from west to east:  The breakwater between the mainland and Waadah Island; a pier 
and/or groin located just east of Village Creek; the marina groin and breakwater 
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immediately west of Halfway Creek; the extensive angled rip-rap revetments along 
Highway 112 between the marina groin and an old eroded groin, and fronting the Coast 
Guard station extending east to the mouth of Agency Creek.  A number of additional 
protrusions of fill and smaller groins occur between Village Creek and the marina groin.              
 
Impervious surfaces associated with transportation, industrial, commercial, and 
residential development and the removal of native shoreline vegetation have likely 
affected hydrology, sediment delivery, and stormwater quality in Neah Bay. 
 
Relative Condition 
 
Based on the near complete modification of the natural shoreline, and filling of 
substantial sections of upper intertidal habitat in Neah Bay, and the direct impacts to the 
lower reaches and mouths of all three stream-deltas that drain to the bay, we consider the 
relative condition “Severely Impaired”. 
 

Figure 10.  1981 air photo (courtesy of Jeff Shellberg, Makah Tribe, and the Makah 
Tribe Forestry Dept.) of Neah Bay, showing the extent of overwater structures and 
apparent disruption of sediment transport patterns along the shoreline. 
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Figure 11.  2002 WDOE oblique photo showing the east end of Neah Bay where 
Agency Creek enters the shoreline and an extensive revetment fills intertidal 
habitat.  
 
Habitat Complex:  Sail River 
 
Physical Description 
 
The Sail River enters a protected cove located east of three distinctive pocket beaches 
(named First, Second, and Third beaches) that occur between Neah Bay and the Sail 
River.   
 
Description of Historical Habitat Changes 
 
Based largely on a comparison of the 1852 T sheet and current day air photos, it appears 
that the right bank within the cove has been filled substantially.  We do not know when 
this was done, perhaps beginning in the early 1900s.  Air photos from 1948 and 1973 
indicate an extensive log dump and storage area with associated piling (still present 
today), and the right bank appears hardened and straightened (Figure 12).  This log 
storage area and lower river were dredged, as is evident in a 1948 air photo, and on a 
regular basis (Mike Haggerty, personal communication cited in Smith 2000).  Riparian 
vegetation was completely removed along the lower right bank associated with the log 
dump and the banks are still heavily rip-rapped today (Figure 13).  Water quality impacts 
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from the historical log storage are unknown, but it is likely that the cove flushes 
efficiently with the tides.  
 
Large sand and gravel sediment wedges occur in the lower tidally-influenced channel and 
cove, probably derived from both riverine and alongshore sources.  An off-channel 
freshwater wetland (USFWS, NWI, Neah Bay quadrangle) occurs just west of the cove.  
Any surface connection between this wetland feature and the mainstem Sail River or 
tidelands is unknown and should be investigated. 
 
Relative Condition 
 
Considering the filling and revetment along the right bank and past dredging and log 
storage activities in the small cove inlet at Sail River, we rated the relative condition 
“Moderately Impaired”. 
 

 
Figure 12.  1948 air photo (courtesy of Jeff Shellberg, Makah Tribe, and the Makah 
Tribe Forestry Dept.) of the Sail River estuary, showing considerable filling and 
bank hardening along the lower right bank, in support of log dumping and rafting. 
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Figure 13.  2002 WDOE oblique photo of the Sail River estuary.  Notice t
piling in the cove remaining from historic log storage/transport days, and
feature off the left bank on the right side of the image. 
 
Habitat Complex:  Snow Creek 
 
Physical Description 
 
Our historical sources lack detail in describing the small Snow Creek stream m
1908-09 T sheet (T2908) shows the stream entering a small cove or pocket bea
 
Description of Historical Habitat Changes 
 
A 1948 air photo indicates at least a couple of small buildings above the right
lower creek channel and some clearing in the area.  The highway (SR 112
appears to be a bridge railroad crossing are apparent not far upstream from th
the 1948 photo.  A 1973 air photo indicates that the current day campground
been established by that time.  Also, from this photo, the creek appears to
channelized between Highway 112 and the mouth, riparian vegetation has be
along most of the reach, and a pier exists at the mouth.  Today the mouth and 
of the stream are channelized and extensively filled with large rounded roc
local sandstone) and the riparian corridor is very narrow consisting of m
willow, salmonberry and other shrub species (Figures 14 and 15).  Impac
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quality and hydrology from the camp resort and associated impervious surfaces are 
unknown.  Much of the small watershed appears to have been harvested for timber in 
recent years (based on examining 2000 and 2003 WDNR air photos). 
 

 

Snow Creek

Figure 14.  2002 WDOE oblique photo of the Snow Creek stream mouth located east 
of Neah Bay.  The creek is seen just to the right (west) of the pier and it is 
channelized up to the Highway 112 crossing.  Notice the extent of recent logging in 
the lower watershed. 
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Figure 15.  Small resort (in background) and riprap armoring at the mouth of Snow 
Creek in the Western Strait.  Photo by Steve Todd, June 29, 2005. 
 
Relative Condition 
 
Based on the lower stream reach channelization and level of development at the mouth of 
Snow Creek, we consider this small stream-delta “Severely Impaired”. 
 
Habitat Complex:  Bullman Creek 
 
Physical Description 
 
Very little specific historical information exists on the small Bullman Creek stream-delta.  
The 1908-09 T sheet (T2908) shows a small stream entering the Strait along a stretch of 
sandy beach.   
 
Description of Historical Habitat Changes 
 
The lower reach of Bullman Creek has possibly become somewhat confined by the 
Highway 112 bridge and recently-placed rip-rap armoring of the bridge footings (A. 
Shaffer, WDFW Biologist, email correspondence).  Some rip-rap armoring also occurs at 
the mouth associated with residential development along left and right banks (Figures 16 
and 17).  The lower reach downstream of the bridge is a low gradient sand-dominated 
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channel and where the mouth becomes exposed to longshore sediment drift, it can be 
seen shifting either west or east as seen in air photos from 1948, 1973, 1977, 1994, and in 
more recent years.  A large-leaf exotic knotweed species (Polygonum spp.) was seen at 
the mouth of Bullman Creek during a recent field visit (Steve Todd, June 29, 2005).  
Extensive forest harvest and associated road-building activities are evident in recent years 
in the Bullman Creek watershed (based on examination of WDNR 2000 ortho-photos and 
2003 color air photos). 
 
Relative Condition 
 
Though the bridge crossing at the mouth of Bullman Creek probably involves less fill and 
is probably less confining than at other stream crossings in the Western Strait, rip-rap 
placement at the bridge and along the shoreline associated with the small estuary 
warrants a relative condition rating of “Moderately Impaired”. 
 

 
Figure 16.  1948 air photo (courtesy of Jeff Shellberg, Makah Tribe, and the Makah 
Tribe Forestry Dept.) of the mouth of Bullman Creek showing a bridge crossing the 
stream much as we see today.  A road parallels the channel along the right bank and 
runs upstream. 
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Figure 17.  2002 WDOE oblique photo of the Bullman Creek stream-delta. 
 
Rasmussen, Jansen and Olsen Creeks 
 
Rasmussen, Jansen, and Olsen creeks are small, steep, stream-deltas that lack estuarine 
development.  Detailed historical information specific to these systems is lacking and so 
we have not addressed them as separate habitat complexes.  Highway 112 crosses the 
mouths of all of these streams, though specific impacts from the highway were not 
assessed here.  Logging and associated road-building may impact sediment supply to the 
stream mouths, and shoreline bulkheading between the Sekiu River and Olsen Creek may 
affect alongshore sediment transport from the Sekiu River and deposition in the vicinity 
of Olsen Creek.  
 
Habitat Complex:  Sekiu River 
 
Physical Description 
 
The 1892 GLO survey, 1908-09 (Figure 18), and 1931 T sheets lack specific habitat 
information on the Sekiu River estuary.  Like most stream-deltas in the western Strait, the 
Sekiu has a very limited estuary with only fringing tidal marsh occurring just upstream of 
the mouth and perhaps upper marsh development associated with a backshore formation 
at the mouth itself. 
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The general description of Township 32 North, Range 13 West in May 1892 suggests the 
forest conditions and agricultural potential at the time, prior to large-scale logging 
activity:   
 

…(The) bottom lands of the Hoko and Sekiu Rivers, and Dormb’s (sp?) 
Creek are very rich and capable of producing immense crops of hay, oats, 
hops, fruit and vegetables.  The township is entirely covered with a heavy 
growth of hemlock, spruce, fir, cedar, alder, and maple, the hemlock, fir, 
and spruce being very large and fine.  The township is almost entirely 
taken by settlers (Shelton 1892). 

 

 
Figure 18.  1908-09 T sheet (top) and 2003 WDNR air photos (bottom), the latter 
two photos respectively showing the Sekiu and Hoko rivers. 
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Description of Historical Habitat Changes   
 
The Sekiu River mouth appears quite dynamic in recent decades as evidenced by 
examining a set of maps and air photos from 1957, 1973, 1977 (Figure 19), 1994 (Figure 
20), 2002, and 2003 (Figure 18 above).  The changes at the mouth of the river probably 
represent a dynamic between stream and littoral sediment deposition, the most seaward 
bars possibly reflecting seasonal shifts.  Since the 1973 air photo, the shoreline around 
the mouth of the river is displaying a net movement seaward and is now developing a 
grassland backshore or berm in recent years (Figure 20).  Small spits and bars have 
alternately formed and eroded both west and east of the mouth.  The 1957 USGS map 
(USGS, Clallam Bay quadrangle) does indicate a relatively broad spit at the mouth along 
the right bank, perhaps similar to that shown in the 2003 air photo.  Evidently between 
about 1957 and 1977 the small spit had eroded, and then between 1977 and 2003, it had 
grown again.  Our historical sources, unfortunately, lack the detail needed to determine 
the long-term changes at the mouth of the Sekiu River. 
 
The connection between changes occurring at the mouth of the Sekiu River and shoreline 
alterations to both the east and the west of the mouth is uncertain.  Highway 112 and 
associated bulkheading abuts the shoreline to both the west and the east of the Sekiu 
River, and riparian vegetation is almost completely removed along most of this stretch.  
 
Highway 112 runs along the shoreline beginning east of the mouth of the Sail River to 
just east of the Sekiu River (~ 11 miles).  The effect of the presence of the highway on 
sediment delivery, transport, and deposition to the beaches is unknown.  Old marine 
sediments comprise most of the shoreline geology in this section, and several landslides 
are evident. 
 
Minimal channel constriction occurs at the Hwy. 112 bridge and the first channel 
meander is probably confined somewhat by the right bank road just upstream of the 
bridge crossing.  However, lower river floodplain connectivity (much of it tidally-
influenced) upstream has been severely impaired, primarily by the old “main line” 
logging road that parallels the lower 4.5 miles of mainstem.  In addition to reducing off-
channel salmonid habitat, this road has probably resulted in channel instability and 
sediment delivery to the lower river and estuarine portion of the river (Smith 2000).  The 
relationship between logging, associated road construction, and floodplain roads in the 
Sekiu and sediment dynamics at the mouth are not well understood. 
 
Relative Condition 
 
Though we have little evidence for direct impairment of the stream-delta itself, the high 
potential for indirect impacts on the small estuary from upstream floodplain roads, 
logging-related sediment supply, and alongshore sediment processes led us to rate the 
relative condition as “Moderately Impaired”. 
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Figure 19.  1977 WDOE oblique photo of the Sekiu River estuary.  Notice the 
various spit-like features at the mouth, and tidal lagoon developing behind the spit 
just left (east) of the mouth. 
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Figure 20.  1994 WDOE oblique photo of the Sekiu River mouth.  Notice the 
development of a narrow backshore since the 1977 air photo (Figure 19 above), 
particularly to the left (east) of the mouth. 
 
Habitat Complex:  Hoko River 
 
Physical Description 
 
The earliest map information we have available that is specific to the Hoko River estuary 
comes from the April 1892 General Land Office meander and section line surveys 
(Shelton 1892), and the 1908-09 Coast Survey T sheet.  Though these two sources are 
about 16 years apart and contain only limited information, they are in very close 
agreement in terms of the location of the Hoko River mouth and channel at the first east-
west section line crossing of the river.  The 1908-09 T sheet shows the Hoko River 
meandering to the west in a horseshoe-shaped bend and then paralleling a fairly broad 
spit before entering the Strait at an eastern extreme against a rocky headland, Kydaka 
Point (Figure 18 above in the Sekiu River complex narrative).  The easterly pointed spit 
is built with sediment transported alongshore from the west.  The Hoko River estuary is 
fairly limited in extent with structures dominated by alongshore sediment deposition at 
the spit and fluvial sediment and wood deposition.  Tidal currents extend 2.41 km (1.5 
miles) up-river (Croes 1995), not far upstream of the Highway 112 crossing.  The spit 
must have been broad enough to support some settlement at this time because a couple of 
structures are shown in the 1908-09 T sheet, and the 1892 GLO notes describe “A. 
Colby’s old house” on the spit.  The Hoko River mouth was a seasonal settlement with 
structures by Makah and Clallam people at the time of these early map sources, and in 
earlier mid-1800 accounts (Croes 1995).  Some grassland patches shown on the T sheet 
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along the lower right and left banks of the river near the mouth may be indications of 
high fringing marsh or dune grass, much as one finds at the location today.   
 
Description of Historical Habitat Changes 
 
One obvious observation made when comparing the late 1800s/early 1900s surveys to 
more recent maps and air and ground photos is that the main river channel in the 1908-09 
T sheet is in a location somewhere between the location of the mainstem and large side 
channel we see today, possibly occupying a location that is now a blind tidal channel (see 
Figure 18 in the Sekiu River complex narrative above).  Another major change is in the 
location of the mouth of the river, which has shifted from an extreme east location to a 
westerly position in recent years.  As discussed below, these two important changes to the 
Hoko River estuary may be closely related.  
 
The shift of the main channel from the westerly sinuous configuration of that seen in 
1908-09 to the more contemporary channel location [as seen in 1957 air photo (Figure 
21) and since] apparently occurred sometime between the 1920s (Croes 1995) and about 
1940 (Croes and Blinman 1980).  The cause for the channel shift is not certain.  The 1931 
T sheet roughly indicates the channel in a western location similar to that found in 1908-
09, suggesting the channel change occurred sometime after 1931.  However, there is 
some speculation that the channel shift may have been at least facilitated in part through a 
deliberate management decision to more efficiently transport logs through a significantly 
shorter and less sinuous reach of channel (Randy Johnson, personal communication, 
7/1/05).  This would have been consistent with large-scale log driving activity in the early 
1900s, and the removal of Hoko Rock at the mouth by dynamite in 1926 to facilitate the 
building of a breakwater and dredging of the river channel (Croes 1995).  In about 1940, 
the river apparently changed its course and “crossed a large meander loop” (Croes and 
Blinman 1980).  This “meander loop” might be the large side channel feature that we see 
today, though this is unsubstantiated.  A 1984 USGS map (USGS, Clallam Bay 
quadrangle) indicates a dike or some other structure immediately upstream of the head of 
the former channel along the left bank of the mainstem.  A field visit to this site also 
indicated a rise at this approximate location (Steve Todd, personal observation, 6/29/05), 
though we do not know the relationship of any channel manipulation to the channel shift 
at this location. 
 
In more recent years, the Hoko River mouth made a dramatic shift in the location of its 
entrance to the Strait.  Various sources, among them the 1892 GLO notes, 1908-09 T 
sheet, 1920s photo (courtesy of Dick Goin in Smith 2000), 1931 T sheet, 1957 USGS 
map (USGS, Clallam Bay quadrangle), 1957 air photo (WDNR courtesy of Randy 
Johnson, WDFW), on-the-ground photos from the late 1950s (courtesy of Jeff Shellberg, 
Makah Tribe), 1964 (air photo in Smith 2000), 1973 (air photo), 1977 (WDOE oblique), 
the mid 1980s (Bubnick 1986), early-to-mid 1990s (USGS DOQQ) all indicate the Hoko 
river mouth located at or near its eastern extreme against an outcrop of marine 
sedimentary rock, diverted to this location by a spit feature originating to the west.  The 
river was known to breach the spit further to the west during winter floods, as it did in 
1978, but in a short time the spit would rebuild to the east (Croes 1995).  Sometime 
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apparently between about 1994 and 1997 (WDNR orthophoto), the mouth of the river 
moved to the west and breached the spit; the river mouth has remained more or less in 
this westerly location since that time.  The cause for this relatively permanent shift in the 
river mouth location is unknown, but some have speculated that it is related to upstream 
forestry activities and presumably increased sediment loading to the lower river and 
estuary (Smith 2000).  Other reasons, as suggested immediately below, might also 
explain the shift at the mouth in recent years.   
 
The following discussion is somewhat speculative; our understanding would benefit from 
a more in-depth analysis.  Air photos from 1957 (Figure 21), 1973, 1977, 1994, and in 
more recent years (2002 and 2003) would seem to indicate that the side channel (former 
main channel in ~ 1920s) has become progressively less active over this time period, 
associated with the filling in of vegetation that is particularly notable at the up-stream 
head of the channel.  It certainly carries less water today than it appears to have been 
capable of conveying in 1957 (Figure 21).  Field observations in June 2005 indicate that 
this channel does not have surface water connection with the mainstem channel at its up-
stream end except perhaps during extremely high flow events.  Evidence derived from 
our looking at the GLO notes, historical maps and photos, suggests that prior to the 1920-
1940, the mainstem channel approached the spit from a more oblique or parallel angle 
than it has since that time when the channel shift occurred.  Currently the channel tends 
to strike the spit from a more direct, near perpendicular angle, which might tend to breach 
the spit farther to the west than historically.  Thus, it may be that the river mouth shifted 
toward the west, in part, in response to a change in the orientation of stream flow in 
recent decades. 
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Figure 21.  1957 air photo of the lower Hoko River.  The old river channel (pre 
1920-1940) appears to have been more active at that time than in more recent 
decades, and may have conveyed overflow from the newer mainstem to the east (at 
right).  Also note how thickly-vegetated the spit appears at the river mouth in the 
1957 air photo compared with that seen in recent decades. 
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In addition, bulkheading and intertidal fill that became evident sometime between 1977 
and 1994, associated with a housing development near the origin of the spit to the west of 
the mouth (Figure 22), may be disrupting sediment transport to the spit, possibly 
decreasing the overall volume of sediments contained in the spit.  This might serve to 
reduce overall spit stability and allow for stream energy to breach the spit at a location 
further to the west of its “historical” location. 
 

 
Figure 22.  2002 WDOE oblique photo showing a revetment along the shoreline at 
the base of the spit at the mouth of the Hoko River. 
 
We examined changes to the spit (vegetation, width, length) using sources from 1908, 
1931, 1957, 1964, 1973, 1977, 1994, and in more recent years.  At least one house 
existed on the spit in 1892 and 1908 according to surveys and maps.  In 1957, 1964, and 
1973 air photos, the spit appears well-vegetated with conifer and some deciduous trees, 
though a road is apparent on the spit, especially in the 1964 and 1973 images.  A 1977 
oblique air photo still indicates a fairly broad and well-vegetated spit.  By 1994, however, 
the spit appears considerably narrower and more thinly vegetated and there is evidence of 
erosion along the seaward edge beginning just east of the bulkhead that seems to appear 
sometime between 1977 and 1994.  With breaching of the spit by the river channel 
sometime in the mid 1990s, the spit is now shorter in length than in previous records 
going back to 1892.  A walk of the spit on June 29, 2005 found a number of huge drift 
logs with rootwads along the upper beach associated with this spit.  It is unknown how 
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long these massive structures have been exposed or if they have been recruited to the 
beach more recently.  The riprap near the origin of the spit is approximately 80 feet 
landward of the shoreline along the spit immediately east of the riprap (Figure 23).  How 
much the shoreline has eroded away since the riprap armoring was placed is not known, 
but the spit feature at the mouth is substantially narrower today (1990s-2005) than it was 
in 1973 and 1977 and in earlier photos from the 1950s and 1960s.  A more in-depth 
analysis of changes to the spit and the basis for changes is recommended perhaps 
conducted by specialists in coastal and/or river geomorphology. 
 

 
Figure 23.  Looking west toward the base of the spit at the Hoko River mouth.  A 
riprap revetment extends to the west of this point in front of a housing development.  
The revetment covers part of the upper intertidal zone, and substantial erosion is 
evident on the spit immediately down-drift of the rip-rap.  Photo taken June 29, 
2005 by Steve Todd. 
 
Upstream land use and floodplain modifications, such as from the Ozette Road and old 
logging railroad, have probably had profound impacts on channel conditions and 
floodplain connectivity over the years.  Logging of the Hoko watershed began in the late 
1800s and log drives were a common occurrence in the early to mid 1900s (Martin et al. 
1995).  The Hoko River estuary itself has a history of log storage and transport as is 
evident from various photographs found in Croes (1995).  A splash dam may also have 
been in operation on the mainstem Hoko River (Martin et al. 1995, and Mike Haggerty, 
personal communication).  Splash damming, log driving, and log storage would likely 
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have resulted in significant changes to the channel along certain reaches of the Hoko 
River, and these activities likely have left a legacy of alterations in channel and lower 
river habitat structure and function.  In addition to channel degradation resulting from log 
drives, large woody debris was also systematically removed from portions of the Hoko 
River and tributaries by State Fisheries crews from the 1930s to the 1970s (Martin et al. 
1995). 
 
A good portion of the historical lower river floodplain has been converted to agriculture 
and as a result, the supply of large woody debris has been depleted by a history of 
removal of the riparian forest and direct removal of wood from the channel.  Logging 
activity (as noted above) and associated road building, and the resulting increase in 
sediment supply to the channel may all have contributed to changes in the Hoko River 
estuary (see Martin et al. 1995; Smith 2000). 
 
A 1957 USGS map (USGS, Clallam Bay quadrangle) shows the presence of the logging 
railroad grade that ran along the Hoko River, and also along the marine shoreline from 
Kydaka Point all the way into Clallam Bay.  The effect of the presence of this railroad 
grade on sediment supply to the beaches in this area is not known.  Oblique air photos 
from 1977 show evidence of the railroad grade in places along the section of shoreline; 
however, for the most part, it appears that the grade was placed well above the high water 
mark, and generally not associated with bulkheading of the shoreline. 
 
In sum, changes to the Hoko River estuary may be the result of both up-drift shoreline 
and up-stream land use activities (see above).  It is difficult to assess historical changes in 
the Hoko River estuary, in part because the earliest maps and surveys lack sufficient 
detail to understand certain characteristics of the estuary and lower river prior to major 
management-related changes.  The overall surface area of the estuary when combining 
deltaic tidal flats, spit, channel, and tidal marsh features is estimated at 10-15 hectares 
based on the 1908-09 T sheet and current day photos.  The lower river mainstem was 
considerably more sinuous in 1908-09 than it is today as a result of the channel shift in 
the 1920s.  The loss of large woody debris and history of log driving on the Hoko likely 
decreased the surface connectivity of the mainstem with off-channel habitats.  Although a 
significant off-channel habitat feature exists today (the former mainstem) along the lower 
left bank, there are reasons to think that overall connectivity of the mainstem with off-
channel habitat is probably reduced from that which occurred historically.  In addition, it 
appears that the old mainstem (now major left bank side channel feature) and secondary 
side channel associated with the old mainstem, has become less active and accessible 
since the 1950s (Figure 24).  Though this channel feature currently provides functional 
off-channel habitat for salmonids and other biota, there is the potential to lose much of 
this function in the future (Figure 25). 
 
Relative Condition 
 
Based on indications of impaired alongshore sediment processes at the spit, and 
alterations of the lower river channel that likely have reduced overall habitat 
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connectivity, we consider the relative condition of the Hoko River stream-delta complex 
“Moderately Impaired”. 
 

 
Figure 24.  Side channel slough habitat (pre 1920-1940 mainstem channel) near the 
mouth of the Hoko River.  This significant feature is currently connected with the 
mainstem at the left bank at the mouth of the river; however, the channel may be 
filling in over time as it is no longer, or rarely, activated by river flows at its 
upstream end.  Photo taken on June 29, 2005 by Nick Fitzpatrick. 
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Figure 25.  Upstream end of the side channel slough (former mainstem) in the lower 
Hoko River.  At this point, mainly freshwater wetland vegetation has filled the old 
channel.  Photo taken on June 29, 2005 by Steve Todd. 
   
Habitat Complex:  Clallam River 
 
Physical Description 
 
The geology of Clallam Bay consists of alluvium associated with the Clallam River, and 
a mix of old marine sediments, glacial till, and at least 2 landslide deposits, one at Middle 
Point near the center of Clallam Bay, and the other at Sekiu Point to the west (Schasse 
2003).  Slip Point defines the eastern extent of Clallam Bay, and consists of relatively 
erosion-resistant old marine sediments.  Net shore-drift in the western part of Clallam 
Bay is from west to east with the terminus of this drift cell occurring at the marina 
breakwater at Middle Point near a deep-seated rotational landslide (Figure 1).  This large 
and still active landslide is thought to play a role in the location of the Clallam River 
mouth located east of the slide (Shaffer et al. 2003).  The eastern part of the bay has net 
shore-drift occurring primarily in an east-to-west direction (WDOE 2002).  Before 
construction of the marina breakwater at Middle Point, it is likely that net sediment drift 
would have continued into the east part of Clallam Bay (Johannessen 2004). 
 
The Clallam River enters the bay through a barrier beach that was formed by coastal and 
fluvial sediment processes, and the overwash of sediment during storm events 
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(Johannessen 2004).  This spit feature is inherently dynamic and capable of rapid changes 
that reflect an interplay between the amount of sediment contributed from wave and 
fluvial deposition, and erosion of this sediment.  This dynamic can result in differences in 
the location of the river mouth and in the timing and duration of closure of the inlet.  The 
subject of closure of the Clallam River mouth has become an especially important one in 
recent years, as we will discuss briefly below. 
 
Description of Historical Habitat Changes  
 
The earliest historical survey we accessed for the Clallam Bay area is from the 1864 GLO 
survey, when coal-mining had evidently begun in the area, with the “Fuca Straits Coal 
Mine” operating about 3.5 miles to the east of Clallam Bay (Treadway 1864).   
 
At the time, Clallam Bay was described as follows: 
 

… a tolerably good harbour with deep water and gravelly beach… In the 
valley of the Clallam River there is considerable first-rate land, generally 
heavily timbered and some little good land on the small streams putting 
into it (Treadway 1864). 

 
In 1884, Eldridge Morse (in Nesbit 1885) described Clallam Bay as the best harbor 
between Neah Bay and Port Angeles, “well situated to become a place of commercial 
importance.  Perhaps some day it may be the terminus of a railroad from the mouth of the 
Columbia…  There is much good land in this vicinity, but no large farms.” 
 
By the time of the 1892 GLO survey, coal mining apparently still remained an important 
economy in the Clallam Bay area.  The General Description from the survey included the 
following:   
 

… Soil on the bottomlands on the Clallam River, Pearsons Creek, Lost (?) 
Creek, and Charley Creek is a rich black loam, capable of producing 
immense crops of hay grain, vegetables and fruit.  The bench and second-
rate upland will produce fine crops of grain, vegetables and fruit, peculiar 
to this climate.  The eastern half of this township (T32N, R12W) is 
covered with a fine growth of fir timber, mixed with hemlock, spruce, 
cedar, and alder.  The prevailing timber on the west half is hemlock.  
There are extract works on Clallam Bay in section 19 (at Sekiu) for 
procuring tannin from the hemlock.  The works employ about 185 men 
during the busy seasons.  Coal is said to be found in sections 25 and 31 
and 33 and coal claims are elevated (sic) on those sections in conflict with 
the settlers.  Good sand stone for building purposes exist in various parts 
of the township.  The township is well-watered by numerous streams, 
brooks, and springs, the water is excellent and very pure.  There are 35 
settlers or more within the limits of this survey, quite a number have 
families and comfortable homes (Shelton 1892). 
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By the late 1800s, human modifications of the Clallam River, its estuary, and Clallam 
Bay were evident in the form of logging along the lower river corridor, log rafting, and 
milling activity on the spit.  Portions of the estuary and lower river were filled and diked, 
and over the decades a number of structures were built out on the spit or bridging the spit 
with the mainland.  The beaches of Clallam Bay were mined for the construction of roads 
up until the mid 1940s (Shaffer et al. 2003). 
 
We lack reliable historical estimates of tidal marsh and other tidal wetland habitat 
associated with the Clallam River.  Our current day estimate of salt marsh is just 0.55 
hectares, which occurs in narrow fringes along the edge of the lower river channel near 
the spit.  Based on the early maps of the area, we assume that salt marsh habitat in the 
estuary proper was historically quite limited, and probably occurred mainly as fringing 
salt marsh adjacent to the lower river channel and possibly associated with the spit 
feature, similar to the marsh we see today in these locations.  This tidal marsh supported 
very limited channel habitat.  An extensive wetland complex that was likely at least 
partially tidally-influenced, occurred upstream of the barrier beach and immediately east 
of the town of Clallam Bay.  The 1864 and 1892 GLO surveys described at least two 
“beaver marshes” and beaver dams with large spruce trees in this area, and much of it 
remains forested wetland today (USFWS, NWI, Clallam Bay quadrangle). 
 
How much of the historical wetland has been lost or altered is not clear, though between 
the tidal portion of the river and the current day wetland boundary there is a large area 
completely developed for housing and a sewage treatment plant, an area that was shown 
in 1934-35 U.S. Army (from Shaffer et al. 2003) and 1957 USGS (USGS, Clallam Bay 
quadrangle) maps as wetland.  Johannessen (2004), Shaffer et al. (2003), and Smith 
(2000) have suggested that the historical tidal prism (i.e., “the change in the volume of 
water covering an area, such as a wetland, between a low tide and the subsequent high 
tide” ([definition from ‘Biology-Online.org website]) has been reduced, and is probably 
among the causes for the greater frequency and longer duration of river mouth closure in 
recent years and decades.   
 
Development associated with the town of Clallam Bay, including filling of intertidal 
habitat in the early 1900s (Shaffer et al. 2004), residential development in the lower river 
near the spit, and the long history of building roads and structures on the spit may have 
imposed restrictions on the transport of riverine and longshore-derived sediments near the 
river mouth.  Substantial shoreline modifications have taken place to the west of the 
Clallam River mouth, associated with a marina at Middle Point, and filling along the 
shoreline at Sekiu in the western part of Clallam Bay.  It is unknown how these 
modifications have specifically altered sediment processes that might affect the closure 
and opening of the spit at the Clallam River mouth.   
 
The perceived increase in the frequency and duration in the seasonal closing off of the 
spit at the Clallam River mouth has become a heightened concern in recent years, 
particularly for fisheries management.  Fish kills have resulted when juvenile fish 
become stranded on the riverine side of the spit and are unable to access the adjacent 
marine waters.  On the other hand, the seasonal closure of the river mouth may also 
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benefit juvenile salmonids on the riverine side by protecting these fish from marine 
predators (Shaffer et al. 2004).  The obstruction of the river mouth by sediment tends to 
occur sometime in spring to early summer and extends through the low flow summer 
period until stream flows increase with fall rains.  Mechanical breaches of the spit have 
been performed to minimize the number of fish killed in recent years, and man-made 
breaches are reported at least as far back as the 1920s, evidently to protect a pier that was 
located along the spit at that time (Johannessen 2004).  The subject of the closure of the 
Clallam River mouth has been well summarized by Shaffer et al. (2003) and Johannessen 
(2004), and we review details again here.  Beyond these previous assessments of the 
Clallam River, we bring few additional sources of historical information to bear 
(primarily the 1864 and 1892 GLO notes, and 1908-09 and 1931 T sheet) and we refer 
the reader to these other reports for details on the subject of the river mouth closure.    
 
Briefly, we mention here observations of river mouth location (and channel size), and 
other pertinent information taken from some of the early surveys of the lower Clallam 
River and estuary.  The General Land Office survey notes from October 1864 depict the 
channel mouth entering the Strait at a far west location and 100 links (66 ft.) wide 
(Treadway 1864).  The main channel paralleled the spit for some distance up-stream and 
the surveyors described the river channel again at 100 links (66 ft.) wide approximately 
1700 feet upstream of the mouth and parallel with the spit.  The lower river floodplain 
just east of the current town of Clallam Bay was described as having at least two beaver 
marshes and dams at the time of the 1864 survey, and much of this area east of the town 
was probably wetland, as shown in a 1934-35 U.S. Army map.  The T sheet that was 
prepared from late November 1908 to February 1909, months characterized by high 
stream flows when we typically find the river mouth open, shows the river entered the 
Strait at about the same westerly location as was described in the 1864 GLO survey 
(Figure 26).  A pier or wharf, located about 450 feet east of the current day State Park 
footbridge, extended across the lower river channel and spit and more than 400 feet out 
into the Strait at the time of the 1908-09 survey.  This pier (or a replacement) was present 
in the 1931 T sheet and 1934-35 U.S. Army map as well, but is reduced to piling by the 
late 1940s (Figure 27).  The July 1931 T sheet also shows the channel entering the Strait 
near the west end of the spit.  The 1957 USGS map (USGS, Clallam Bay quadrangle) 
shows the Clallam River entering the Strait approximately where it does today (2005), 
breaching the spit just east of a line of buildings present on the island in the mid 1950s.  
A second channel is indicated in the 1957 USGS map as being perhaps intermittent 
(dotted and then a line through the spit) and entering the Strait to the far west near the 
mouth location found in 1864 and 1908-09. 
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Figure 26.  1908-09 T sheet (top) and 2000 WDNR orthophoto (bottom) showing the 
Clallam River habitat complex. 
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Figure 27.  ~ 1948 oblique air photo showing the town of Clallam Bay, and a section 
of the Clallam River.  Notice the roads and buildings occupying the spit, and bridges 
crossing the river channel to the spit (photo received courtesy of Jeff Shellberg and 
Andy Ritchie, Makah Tribe). 
   
The shoreline along the west part of Clallam Bay (including Sekiu and Middle Point) has 
been modified significantly.   The 1892 GLO survey mentioned at Sekiu an “extract 
works … for procuring tannin from hemlock” that reportedly employed as many as 185 
men at peak season (Shelton 1892).  The 1934-35 U.S. Army map and 1957 USGS map 
(USGS, Clallam Bay quadrangle) shows a logging railroad ran from Clallam Bay to the 
west toward Sekiu (eventually to the Hoko River) in front of the highway along the 
shoreline.  A “bird’s eye” view of Sekiu from the 1940s shows a log dump and the 
booming of logs in the bay (Figure 28).  In more recent decades, much of the intertidal 
zone has been filled and bulkheading associated with a marina and breakwater occurs at 
the far west end of the bay.  The marina has been expanded in recent decades and now 
includes several additional pier-like structures that protrude perpendicular to the shoreline 
to the east of the breakwater.  Bulkheading of the shoreline and Highway 112 occurs 
adjacent to the shoreline in places.  A second marina (certainly in place by the time of the 
June 1977 air photo) with associated parking, boat launch, bulkheading, and a breakwater 
occurs at Middle Point, again protruding well below ordinary high water.  Impacts on 
sediment dynamics, and juvenile salmon and forage fish habitat, caused by bulkheading 
associated with transportation and overwater structures, are not well understood.  
However, there is visible evidence of effects on sediment transport by the marina jetty, 
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and smaller jetties and fill. These structures also pose an obstacle to the shallow 
migration corridor for juvenile salmon, and obliterate potential habitat for beach-
spawning forage fish species such as sand lance and surf smelt.  Falls Creek enters the 
west side of Clallam Bay where a small roadbed crossing occurs at its mouth and 
Highway 112 crosses the creek just upstream. 
 

 
Figure 28.  1946 photo showing the west part of Clallam Bay at Sekiu where a log 
dump and log booming activity occurred (photo received courtesy of Jeff Shellberg, 
Makah Tribe). 
 
It is unknown whether the disruption of eastward-transported sediment by the marinas 
and associated fill and shoreline bulkheading on the west side of Clallam Bay has 
significant implications on the position and spit closure patterns of the Clallam River 
mouth.  One possibility is that these shoreline modifications may be contributing to a 
reduction in the volume of longshore-derived sediment to the spit at the river mouth.   
 
In addition to the potential impacts from shoreline development on longshore sediment 
dynamics and lower river floodplain development on tidal prism and sediment storage 
capacity, a number of other factors may contribute to the changes observed at the Clallam 
River mouth in recent decades.  One is the relationship between stream flows and the date 
and duration of closure and re-opening of the river mouth, explored at only a limited 
depth in both Shaffer et al. (2003) and Johannessen (2004).  Other perhaps more complex 
processes that do not seem well understood at this time are the roles of in-channel large 
woody debris and beaver activity in regulating sediment storage and transport patterns in 
the watershed, and the history of logging and road building on the supply of sediment to 
channels in the Clallam River watershed. 
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In summary, our historical maps and surveys are quite limited in their description of 
geomorphic and habitat detail, making it infeasible to derive quantitative estimates of 
habitat changes and develop a good understanding of the processes responsible in the 
forming of these habitats.  The estuary is considered large by western Strait standards, but 
still was probably less than 20 hectares in size when tide flat, spit, channel and tidal 
marsh are combined.  Limited fringing tidal marsh exists today, mainly along the south 
part of the island and along the lower river (Figure 29).  It is possible that more of this 
type of fringing marsh and wetland habitat existed historically prior to the construction of 
homes along the lower left bank river and possibly near the eastern extreme of the lower 
river channel in the vicinity of the housing development and sewage treatment plant.  As 
discussed above, channel connectivity has likely been impaired, notably at the mouth.  
The river channel seems to close off more frequently and for longer durations than it did 
historically, though we are unaware of a detailed examination of this frequency and 
duration.  The causes for this closure are much less certain however, but are likely related 
to a decrease in tidal prism due to lower river floodplain development and estuarine 
encroachment, shoreline development impacts on longshore sediment processes, possible 
alterations in stream flow, as well as alterations in channel sediment and large woody 
debris processes. 
 
Relative Condition 
 
Though we did not attempt to make a quantitative comparison of historical and current 
day estuarine habitat associated with the Clallam River, evidence suggests that the overall 
habitat connectivity of this complex has been impaired by both shoreline development to 
the west of the river mouth, impairing sediment processes, past land use practices 
affecting sediment and wood supply to the river, and by encroachment on wetlands in the 
lower river and estuarine reach.  For these reasons, we consider the relative condition of 
the Clallam River complex “Moderately Impaired”.  
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Figure 29.  Upper elevation tidal marsh in the lower Clallam River near the mouth.  
Photo taken August 31, 2004 by Steve Todd. 
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