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Hood Canal Entrance Sub-Region 
 

Sub-Region Summary 
 
Geographic Location 
 
The Hood Canal Entrance sub-region includes both Olympic and Kitsap Peninsula 
shorelines.  It stretches from the southern part of Oak Bay (first habitat complex is Olele 
Marsh) to just south of the Hood Canal Bridge on the Olympic Peninsula, and from a 
divergence zone south of Point No Point on the east shore of the Kitsap Peninsula (Point 
No Point Marsh is first habitat complex), south to and including Port Gamble Bay, then 
to approximately the Hood Canal Bridge (Figure 1). 
 
Geology and Shoreline Sediment Drift 
 
The coastal geology of the Hood Canal Entrance sub-region consists of mainly glacial 
deposits, primarily till, with some outwash and drift.  There are, however, significant 
outcrops of Crescent Formation basalt in the northern part of the sub-region near Olele 
Point, and Basalt Point around the entrance to Mats Mats Bay, and in the inner part of 
Ludlow Bay.  Beach deposits occur along the south shore of Ludlow Bay and in other 
locations where spits occur in the sub-region.  Alluvium marks locations where streams 
enter the shoreline, such as at the head of Port Gamble Bay (Yount et al. 1993). 
 
Net shoreline sediment drift can vary considerably because of abrupt changes in the 
orientation of the coastline in relation to fetch, particularly with the relative protection 
provided by several bays and embayments (Figure 1). 
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Information Sources (see Appendix A for details) 
 

• Various USCGS T sheets:  1855 (T537), 1856 (T585), 1857 (T669), 1872 
(T1304), 1878 (T1556), 1915 (T3552), 1927 (T 4283, T4286, T4307) 

• 1858, 1859 GLO notes 
• 1957, 1965, 2000 (WDNR), 2001 (Kitsap County color), 2003 (WDNR color 

vertical air photos) 
• USGS map (Port Ludlow quadrangle)  
• 1977, 1992 (Kitsap County), 1994 (Jefferson County), 2001 (WDOE oblique air 

photos)   
 
The following 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 
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 
 
We identified 30 habitat complexes in the sub-region, 8 stream-delta complexes and 22 
spit/marsh complexes.  Six of these complexes were near 20 ha or larger in size, but 9 of 
the complexes were very small at less than 1 ha in size (habitat complex scale is based on 
combined historical estimates of spit, tidal flat, marsh, channel, and lagoon 
habitat)(Figure 2).  Historically, there were 97 ha of tidal marsh, lagoon, and associated 
channel habitat distributed across two stream-delta (6 stream-delta complexes contributed 
no tidal marsh or lagoon habitat) and 20 spit/marsh complexes (2 spit/marsh complexes 
contributed no tidal marsh or lagoon habitat).  This has been reduced to 72 ha (26% 
decrease), contributed by the same two stream-deltas, but now just 14 spit/marsh 
complexes.  That is, six spit/marsh complexes that historically supported these tidal 
wetland habitat types (i.e. marsh, channel, and lagoon), no longer contribute this habitat.  
In addition to this section, summary information for individual habitat complexes in the 
Hood Canal Entrance sub-region can also be found in Appendix A, Table 12. 
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Figure 2.  Scale, in ascending order, of habitat complexes in the Hood Canal 
Entrance sub-region.  Blue columns represent stream-delta habitat complexes.  Two 
complexes are not shown in this graphic because of their small size (Basalt Point, 
South Mats Mats Marsh), and Teekalet Point is not shown because we lacked an 
accurate representation of the point prior to development of the sawmill in the 
1850s.  Scale was determined by summing the historical area of tide flat, spit, tidal 
marsh, channel, and lagoon habitat features associated with each complex, based on 
the early T sheet delineations (1855-57). 
 

Stream Delta Complexes 
 
There are very few streams of size (in terms of stream flow) in the Hood Canal Entrance 
sub-region, the largest being Ludlow Creek and Gamble Creek, neither of which supports 
significant tidal marsh habitat (Figure 3).  Both of these streams run through narrow 
ravines and enter the heads of bays into predominantly unvegetated tide flats.  The spit 
that partially envelops the flats at the mouth of Gamble Creek retains its historical 
configuration and most of the tidal flat itself appears unaltered.  Estimates indicate the 
small amount of salt marsh (0.63 ha) associated with the spit at Gamble Creek has been 
reduced by about 61% since 1856 (Figure 3).  Highway 104 and some residential 
development have probably filled over a small area of tide flat and certainly constricted 
the creek mouth, affecting the exchange of sediment and large woody debris, particularly 
just upstream of Highway 104 in the tidally-influenced lower reach of the creek.  
Similarly, a roadway across the mouth of Ludlow Creek has resulted in the filling of 
some tidal flat, and apparently in the development of a limited amount of tidal marsh and 
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scrub/shrub wetland immediately upstream of the road crossing where tide flat existed 
less than 50 years ago (we did not generate estimates of this very small amount of 
wetland habitat).  
 
Though a considerably smaller stream in terms of flow, Hawks Hole Creek is the stream-
delta complex that historically supported the most tidal marsh habitat (just 1.5 ha) (Figure 
3) in the Hood Canal Entrance sub-region.  Because of its historically significant spit 
feature, Hawks Hole could arguably be considered a spit/marsh complex, similar to Camp 
Discovery Creek in the Dabob Bay sub-region.  The spit that protected this tiny creek 
mouth and all of the tidal marsh behind the spit has been eliminated through filling and 
channelization activities.  The spit has eroded away, possibly at least in part the result of 
the loss of sediment supply provided by bluffs to the south that have potentially been 
affected by the Hood Canal Bridge through its diminishment of wave energy generated 
by the predominance of southerly winds in Hood Canal.   
 
The remaining stream-delta complexes (Martha John, Ladine DeCouteau, Piddling, Little 
Boston, and Middle Creek) occur where small steep, often geomorphically-confined, 
streams enter the shoreline and have developed limited deltaic deposits.  Whereas, the 
deltas at Martha John and Middle creeks (both in Port Gamble Bay) appear relatively un-
changed from the 1850s, the mouths of Ladine DeCouteau, Little Boston (both also in 
Port Gamble Bay), and Piddling creeks (Mats Mats Bay) have been modified at their 
mouths.  These modifications include: the construction of Highway 104, past log rafting 
activity near the mouth of Ladine DeCouteau Creek, residential development and filling 
at Piddling Creek, and a hatchery built at the mouth of Little Boston Creek. 
 
Between Hawks Hole and Gamble creeks, we estimate just 2.13 ha of tidal marsh habitat 
were historically available at stream-delta complexes in the sub-region, and only about 
0.29 ha occur today (86% decrease).  At least some measure of this loss of historical tidal 
marsh associated with stream-delta complexes may have been offset by the appearance of 
tidal marsh at Ludlow Creek where it apparently did not occur historically; however, we 
were not able to obtain an estimate of this small area of recently developed marsh.  It is 
important to note that these localized gains in tidal marsh at Ludlow Creek are at the 
expense of tidal flat habitat that has been displaced as a result.      
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Figure 3.  Historical changes in area of tidal marsh and lagoon habitat associated 
with stream-delta (only Hawks Hole and Gamble Creek) and spit/marsh complexes 
that historically showed a surface water connection with adjacent open waters in the 
Hood Canal Entrance sub-region (see discussion below).  A number of stream-delta 
complexes are not shown in this graphic because they historically lacked tidal marsh 
and lagoon habitat. 
 

Spit/marsh Complexes 
 
Of the 22 spit/marsh complexes in the Hood Canal Entrance sub-region, just four were 
historically near 20 ha or larger in size.  Bywater Bay was the largest habitat complex in 
the sub-region at more than 43 ha, and Driftwood Key was about 28 ha in size.  An 
additional four spit/marsh complexes were between 5 and 10 ha in scale, six were 
between one and five ha, and nine complexes were less than one hectare (Figure 2). 
 
Cumulatively, estimates indicate that the surface area of tidal marsh, lagoon, and 
associated channel habitat distributed across 20 of the 22 spit/marsh complexes (North 
Ludlow Spit and Teekalet Point, both developed as mill sites by the time of the earliest T 
sheet surveys in the mid-1850s, are not known to have supported these habitat types; see 
below narratives of these two habitat complexes) has been reduced from 95 ha to 71 ha 
(25% decrease). 
 
The degree of surface water connectivity between marsh and lagoon habitats associated 
with a spit/marsh complex and its adjacent open waters, and the presence of freshwater 
inputs to a habitat complex can have important implications for the potential use of these 
habitats by juvenile salmonids.  The degree of surface water connectivity influences 
whether or how often fish are able to access these relatively protective habitats; and the 
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presence and quantity of freshwater input to a spit/marsh complex influences the salinity, 
which can be critical in facilitating the osmoregulatory changes required of juvenile 
salmonids transitioning from a freshwater to saltwater environment.  Recognizing the 
importance of these factors, surface water connectivity and freshwater inputs, the 
following discussion is framed around the distribution and historical and current status of 
spit/marsh complexes in the sub-region.   
 
Twelve spit/marsh complexes (including North Ludlow Spit) historically showed a 
surface water connection between marsh or lagoon habitat and the adjacent open waters, 
suggesting potential access for juvenile salmonids (Figure 3).  The amount of tidal marsh, 
channel, and lagoon habitat associated with these 12 habitat complexes has been reduced 
by 30% (from 81 to 57 ha).  Ten of these twelve complexes have known freshwater 
inputs.   
 
Four of the 12 spit/marsh complexes that historically showed surface water connectivity 
have now lost the connection, and an additional complex (Point No Point Marsh) has had 
its once robust channel connection severely reduced and remaining marsh habitat is 
highly fragmented and degraded.  Therefore, the amount of tidal marsh, channel, and 
lagoon habitat associated with spit/marsh complexes that have surface water connectivity 
in the sub-region has been reduced from 81 to 54 ha (33% decrease).  Three of these 
once-connected habitat complexes have had all of the former tidal wetland habitat 
eliminated, most notably at Salsbury Point, which has been filled over for a county park, 
boat launch, and residential development.  Of the 8 spit/marsh complexes that retain a 
surface water connection (including Point No Point Marsh), seven have known 
freshwater inputs.  Therefore, seven of the 10 spit/marsh habitat complexes that had both 
a surface water connection and freshwater inputs, still retain a surface water connection.  
However, even some of these seven habitat complexes are not without significant habitat 
losses and impairments to habitat-forming processes.  For example, the losses to tidal 
marsh habitat at the Point No Point Marsh and Driftwood Key habitat complexes are 
substantial (particularly at Driftwood Key), and the connectivity of remaining habitat has 
been severely impaired. 
 
There are ten habitat complexes in the sub-region where a surface water connection 
between tidal wetland habitat and the adjacent open waters is not well supported in the 
historical sources (Figures 4 and 5).  Though three of the ten complexes have lost all tidal 
wetland habitat (i.e. marsh and lagoon), these complexes were historically very small 
(combined habitat losses of only about 1 ha).  Even with these habitat losses, our 
estimates indicate a slight gain (from 12.59 to 13.92 ha; 11% increase) in tidal marsh and 
lagoon habitat associated with these 8 complexes.  We attribute this gain primarily to 
increases in lagoon habitat at the Foulweather Lagoon complex and mainly marsh habitat 
at the Point Hannon complex.  It is possible that the current day delineation of salt marsh 
at Point Hannon lumped grassland habitat associated with the spit berm, resulting in a 
slight overestimation of marsh at the site.  Alternatively, what was historically mapped as 
grassland at Point Hannon has become salt marsh over time and we are mapping an 
actual gain of marsh at the site.  
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We recognize that at least some of these habitat complexes can receive tidal connectivity 
at times (e.g. breaches of spit/berm at Foulweather Lagoon) or storm surges can 
sometimes overtop low-elevation spits and inundate backshore wetlands.  There are even 
instances where human manipulation has either directly (by dredging) or indirectly 
(through a reduction in sediment supply to the spit) facilitated a surface water connection 
on a more regular basis than might have occurred in historical times before such 
manipulations.  At least two examples from this sub-region might fit these descriptions – 
Foulweather Lagoon and Termination Point.  Foulweather Lagoon was historically 
described in the T sheet as a freshwater marsh without any significant lagoon feature or 
surface connection.  There is evidence, however, that perhaps in the early-mid 1900s, that 
part of the marsh was dredged out to form a lagoon for the storage of logs (Kunze 1984).  
A surface connection from open water to the lagoon was apparently made using wood 
structures at the far west and east ends of the spit.  Decades after the log storage and 
transport activity apparently ceased, occasional breaches of the spit have occurred, 
tending to coincide with the locations of the old engineered channels (Kunze 1984). 
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Figure 4.  Historical changes in area of tidal marsh and lagoon habitat associated 
with spit/marsh complexes in the Hood Canal Entrance sub-region that historically 
did not show strong evidence of a surface water connection with adjacent open 
waters.  Basalt Marsh complex is not shown because historically there was less than 
0.1 ha of marsh available, and the Teekalet Point complex is not shown because we 
have no historical estimates of marsh or lagoon at the complex. 
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Figure 5.  Spit/marsh habitat complexes of the Hood Canal Entrance sub-region, 
including the historical and current status of surface water connectivity with 
adjacent open waters, freshwater inputs, and historical scale of these complexes.  
Blue and red-colored circles (that indicate status of freshwater input) and different 
circle sizes (that indicate complex size) in the legend are provided as reference, and 
apply to all symbol types (i.e., circles, squares, diamonds, and crosses). 
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Habitat Changes and Impairment of Ecological Processes 
 
The dominant physical processes responsible for the formation and maintenance of 
habitats in stream-delta and spit/marsh complexes are fluvial (predominant in stream-
deltas) and wave (predominant in spit/marshes) deposition, and tidal erosion (can occur 
in both stream-delta and spit/marsh complexes).  Changes to habitat structure can often 
be attributed to alterations in one or more of these physical processes. 
 
Habitat changes in stream-delta and spit/marsh complexes can be brought about through 
direct and indirect means.  A direct change occurs at the site such as with the filling of a 
tidal marsh for a residential development.  This directly affects tidal processes in a 
complex that is subject to tidal erosion.  Filling along a spit itself can affect wave-
deposited sediment processes.  Indirect changes occur when off-site alterations or 
changes in the supply or transport of littoral sediment take place, or when upstream land 
use or channel modifications occur that affect hydrology and/or sediment regimes in a 
stream, ultimately affecting the characteristics of habitat at the delta or estuary. 
 
The habitat changes we have been able to detect during the past 150 years in habitat 
complexes of the Hood Canal Entrance sub-region are the result of both direct and 
indirect impacts on physical processes.  Perhaps the best example is at Hawks Hole 
Creek, which historically included a significant spit that partially enclosed a tidal marsh.  
The marsh was clearly eliminated directly through filling and stream channelization in 
the 1960s.  The fate of the former spit, however, is less certain.  It is possible that the spit 
has eroded away because of a reduction in sediment supply along much of this drift cell 
since construction of the Hood Canal Floating Bridge in about 1960 (Kuttel 2003).  The 
bridge reduces wind-driven wave energy from the south, possibly to the extent that bluffs 
located south of Hawks Hole Creek that would have historically fed sediment to the spit, 
are no longer eroding at the rate they were prior to bridge construction.  It is unknown if 
any studies have specifically examined this potential effect of the Hood Canal Bridge. 
 
Direct changes to habitat, mainly through the filling of wetland and spit features, are 
documented in many of the habitat complexes in the sub-region.  South Mats Mats 
Marsh, North Ludlow Spit (old Port Ludlow sawmill), Point No Point Marsh, Skunk Bay, 
South Foulweather Spit, Driftwood Key, Hawks Hole Creek, Little Boston Creek, South 
Gamble Marsh, Teekalet Point, and Salsbury Point complexes have all been profoundly 
impacted by the direct filling of historical tidal wetland habitat, sometimes resulting in 
the complete elimination of former habitat.  Other habitat complexes have also had 
portions of the historical habitat filled, but to a lesser extent. 
 
Shoreline modifications potentially disrupt sediment supply and transport processes that 
affect sediment deposition and the stability of spits.  The habitat complexes that are likely 
most affected by shoreline development are at Termination Point, Salsbury Point, 
Bywater Bay, and Teekalet Point; all occur down-drift of Hood Canal Bridge approaches 
that are built on fill.  The extensive drift cell that Salsbury Point and Teekalet Point 
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occupy is bulkheaded along 23% of its length and a number of additional overwater 
modifications (i.e. docks, ramps, etc.) occur along this drift cell (Hirschi et al. 2003).   
 
The Point No Point Marsh occurs at a convergence of two drift cells.  Though the drift 
cell from the south, along the east shore of the Kitsap Peninsula, is mostly intact, the drift 
cell to the west of Point No Point is bulkheaded and otherwise modified through much of 
the transport zone, particularly near the small hamlet of Hansville.  A section of 
bulkheading also occurs at the toe of the very high Foulweather Bluff, a sediment source 
zone for the Point No Point spit.  This bulkheading would also potentially affect the 
sediment supply to the down-drift Skunk Bay and Foulweather Marsh complexes.  Skunk 
Bay has been armored along nearly the entire length of the former spit.   
 
Though not in the same drift cell as the Hood Canal Bridge, the spits at Hawks Hole 
Creek, and potentially at Driftwood Key to the north, and at Point Julia to the south, may 
be impacted by the bridge’s effect on reducing wind-driven wave energy against bluff 
shorelines located immediately up-drift of these spits.  A reduction of wave energy along 
these historical sediment source shorelines could potentially decrease the amount of 
sediment reaching the spits and result in their de-stabilization and erosion.  We have 
certainly seen the disappearance of the Hawks Hole Creek spit, though the causes for its 
loss are less certain.  The historical spit-like projections at the Driftwood Key habitat 
complex were obliterated by filling and dredging to create a residential community 
beginning in the early-mid 1960s, within a few years following the construction of the 
Hood Canal Bridge.  The Point Julia spit is not showing obvious signs of erosion along 
the origin and north shoreline of the spit, where it would likely indicate signs of a 
decrease in sediment supply from bluffs to the north.  Aside from the Hood Canal Bridge, 
other major shoreline modifications in the sub-region include two mill sites built on 
historical spits – North Ludlow Spit in Ludlow Bay, and Teekalet Point in Port Gamble 
Bay.  The mills had recently been built at the time of the earliest T sheets (1855-1857), 
and they have since completely filled over the spits and resulted in considerably filling of 
intertidal habitat adjacent to the spits.  Extensive filling of the intertidal has also taken 
place at Basalt Point just south of the mouth of Mats Mats Bay where a quarry has built 
loading docks that extend well beyond high water.  
 
A number of shorelines in the Hood Canal Entrance sub-region are relatively unimpaired 
by bulkheading, filling, and other modifications.  These include the drift cells leading to 
Point Hannon at Hood Head, one originating near Tala Point and the other at the south 
end of Hood Head.  The drift cell along the east shore of the Kitsap Peninsula terminating 
at Point No Point is also intact for the most part, though there may be pressure to 
bulkhead the toe of bluffs immediately up-drift of Point No Point because of residential 
development at the tops of these bluffs in recent decades.  The drift cells in the vicinity of 
the Foulweather Lagoon and north and south of Point Julia have few shoreline 
modifications (Hirschi et al 2003). 
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Relative Condition of Habitat Complexes 
 
Based on the percentage of historical tidal wetland habitat (i.e. tidal marsh, channel, 
lagoon, and spit) lost and the degree of overall impairment to connectivity within habitat 
complexes, a “relative condition” rating was applied to 27 of the 30 complexes [(Table 
1).  A description of the methodology for applying the relative condition rating is 
provided in the Methodology section of the main body of the report].  Historical or 
current day information was not adequate to apply a relative condition rating to the 
Piddling Creek, Basalt Point, or Middle Creek habitat complexes. 
 
Table 1.  Relative condition of habitat complexes in the Hood Canal Entrance sub-
region.  
Functional Moderately 

Impaired 
Severely 
Impaired 

Lost Not 
Rated 

N. Mats Mats 
E. Ludlow 
Pt. Hannon 
Bywater Bay 
Foulweather Marsh 
Foulweather Lagoon 
Martha John Creek 

Ludlow Cr. 
Tala Marsh 
Pt. Julia 
Gamble Creek 
DeCouteau Cr 

Olele Marsh 
Ludlow Lagoon 
Termination Pt. 
Point No Point 
Skunk Bay 
Little Boston Cr 

S. Mats Mats 
N. Ludlow 
S. Ludlow 
S. Foulweather 
Driftwood Key 
Hawks Hole Cr. 
S. Gamble Marsh 
Teekalet Point 
Salsbury Point 

Piddling 
Basalt Pt. 
Middle Cr 

  
Of the 27 rated habitat complexes, 12 are considered either “functional” or “moderately 
impaired”.  The most significant of these complexes, in terms of scale, are Bywater Bay, 
Foulweather Marsh, Foulweather Lagoon, Martha John Creek, Ludlow Creek, Point 
Julia, and Gamble Creek.  However, 15 habitat complexes are considered either “severely 
impaired” or “lost”, because most or all of the historical marsh, lagoon, and spit habitat 
has been filled or developed over.  The most significant, in terms of scale, of the severely 
impaired complexes are Point No Point Marsh, Skunk Bay, Ludlow Lagoon, and 
Termination Point.  The larger “lost” complexes of potentially greatest importance to 
salmonids, because they supported a surface water connection, are the Driftwood Key, 
Hawks Hole Creek, and Salsbury Point.  Figure 6 displays the spatial distribution of the 
habitat complexes and their relative condition rating. 
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Figure 6.  Relative condition of habitat complexes in the Hood Canal Entrance sub-
region.  Different-colored circles (that indicate relative condition) and different 
circle sizes (that indicate complex size) in the legend are provided as reference, and 
apply to both spit/marsh and stream-delta complexes (i.e., circles and triangles). 
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Management Recommendations 
 
The Hood Canal Coordinating Council (HCCC) has developed a conservation strategy 
and project list for the Hood Canal/west Admiralty Inlet (HCCC 2004) region to address 
implementation of salmon habitat recovery actions.  This strategy drew heavily on 
recommendations from the Limiting Factors Analysis (LFA) reports completed for Water 
Resource Inventory Areas (WRIA) 15 (see Kuttel 2003) and 17 (see Correa 2002).  In 
addition, recovery plans have been drafted for ESA-listed Hood Canal/Eastern Strait 
summer chum (HCCC 2005), and Dungeness, Elwha, Hood Canal Chinook salmon 
populations (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. 
 
Based on our analysis, the restoration of tidal channel and overall hydrologic and habitat 
connectivity at the Point No Point Marsh complex could potentially represent significant 
gains in functional tidal wetland habitat that would likely provide direct support of 
important life history functions (e.g. food, refuge from predation, an environment to 
facilitate osmo-regulation) for juvenile salmonids.  Additional habitat restoration 
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opportunities that potentially provide significant direct benefits to salmonids exist at 
Skunk Bay Marsh, Hawks Hole Creek, Ludlow Lagoon, and possibly Termination Point.  
Though we have no documentation that they historically supported tidal marsh or lagoon 
habitats, the North Ludlow Spit (Old Mill) and Teekalet Spit (Port Gamble Mill) 
complexes have had substantial tide flat habitat filled that could be removed as 
restoration.  The protection of existing habitat and habitat-forming processes that already 
provide documented use for salmonids would be a priority at Foulweather Marsh, 
Gamble Creek, Bywater Bay (most of which is in Wolfe State Park), and Ludlow Creek. 
  

Habitat Complex Narratives 
 
The following narratives provide detailed information on historical habitat changes to 
individual habitat complexes in the Hood Canal Entrance sub-region.  The sequence of 
narratives begins with the Olele Marsh complex in the northwest of the sub-region along 
the Olympic Peninsula and continues to the Termination Point complex just north of the 
Hood Canal Bridge (Figure 1).  The narratives continue in the northeast part of the Kitsap 
Peninsula at the Point No Point Marsh complex, progressing along the shoreline to the 
Salsbury Point Marsh complex just east of the Hood Canal Bridge. 
 
Habitat Complex:  Olele Marsh 
Complex Type:  Spit/marsh    
 
Physical Description 
 
The Olele Marsh is a small depressional backshore marsh enclosed by a very narrow spit 
that conforms with the adjacent shoreline.  It occurs along a ‘pocket beach’ is bounded to 
the west and east between outcrops of Crescent basalts (Yount et al. 1993).  The 
September 1858 GLO survey notes (Trutch 1858) describe an “open tide bottom” that 
coincides well with the boundary of salt marsh shown in the 1872 T sheet (Figure 7).  A 
historical channel connection between the marsh and the adjacent open waters is not 
convincing in the historical record.  Though no known freshwater sources occur at the 
site, it is likely that freshwater sources, including stormwater from adjacent residential 
development, drain to the marsh. 
 
 
Description of Historical Habitat Changes 
 
The extent of salt marsh and particularly, habitat connectivity has been severely impaired 
at this complex (Table 2).  At the time of the 1977 air photo, filling had already occurred 
along the east side of the marsh.  As recently as 1994 a large house was built on this fill.  
Sometime between 1977 and 1994, a north-south road dissected the marsh, and a road 
was built along the west margin of the former marsh. More recently, an additional large 
home, driveway, and landscaping was built immediately south and upslope of the marsh 
and some artificial ponds have been constructed (Figure 8).  The September 1858 GLO 
notes describe a “swamp” in the approximate location of these homes (Trutch 1858).  It 
appears from 2001 oblique air photos that a pipe or multiple pipes about mid-beach 
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possibly facilitate a connection between the marsh and the open marine water, and 
various drainage channels are evident in the marsh, possibly draining stormwater.  
Otherwise, we are unaware of a regular tidal channel access to this marsh. 
 
The Olele Marsh occurs within a short drift cell (894 meters long) that is about 10% 
bulkheaded and includes 2 launch ramps (Hirschi et al. 2003), one of which is located 
immediately west of the marsh. 
 

 
Figure 7.  1872 T sheet (T1304) showing the Olele Marsh habitat complex (at center 
of image).  The historical length along the shoreline of the salt marsh is estimated at 
about 250 meters, and its width at most was about 85 meters. 
 
Table 2.  Summary of habitat changes to the Olele Marsh habitat complex based on 
a comparison of the 1872 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (area) 0.23 ha 0 ha - 0.23 ha - 100 
Salt marsh 1.83 ha 1.27 ha - 0.56 ha - 31 
Lagoon 0 ha 0.03 ha + 0.03 ha + 100 
Total (spit, marsh, lagoon) 2.06 ha 1.30 ha - 0.76 ha - 37 

 
Relative Condition 
 
Based on the substantial loss of historical marsh habitat and severe fragmentation of the 
remaining marsh, we rated the Olele Marsh “Severely Impaired”. 
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Figure 8.  2001 WDOE oblique photo of the Olele Point Marsh habitat complex. 
 
Habitat Complex:  North Mats Mats Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The North Mats Mats Marsh is tiny fringing salt marsh located on a point in Mats Mats 
Bay.  Though a defined channel is not evident at this marsh, it is of such a low elevation 
that it probably becomes inundated frequently.  We do not know of any freshwater inputs 
at the site.  
 
Description of Historical Habitat Changes 
 
Quantitative estimates of historical changes in area of salt marsh are insignificant at this 
site (from 0.25 to 0.27 ha).  A gravel or dirt road ends to the immediate north of the 
marsh and homes or other structures occupy the uplands above the marsh (Figure 9). 
 
Relative Condition 
 
Based on few changes evident at the site, we consider the relative condition “Functional”. 
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Figure 9.  2001 WDOE oblique photo of the North Mats Mats Marsh complex. 
 
Habitat Complex:  Piddling (Mats Mats) Creek  
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1800s historical sources (GLO survey by Trutch 1858, and 1872 T sheet – T1304) 
fail to suggest salt marsh or any delta habitat features at this location.  A 1957 (Figure 10) 
and more current day air photos, and a field visit, indicate three streams enter this part of 
the west side of Mats Mats Bay, including Piddling Creek.   
 
Description of Historical Habitat Changes 
 
Although the historical information is lacking in details, modifications to the lower ends 
of at least two of these streams and the associated limited estuaries are evident and it is 
possible that former marsh was filled for residential lawns (Figure 11).  An extremely 
limited amount of tidal marsh is available near the mouth of at least one of the streams 
near Piddling Creek. 
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Relative Condition 
 
Because we lack sufficient historical information on this complex, we did not rate the 
Relative Condition. 
 

 

Piddling Creek 

Figure 10.  1957 air photo of the Piddling Creek stream-delta complex.  Two 
additional streams are shown with arrows to the north and south of Piddling Creek. 
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Figure 11.  2001 WDOE oblique photo of the Piddling Creek complex.  Piddling 
Creek enters the west end of Mats Mats Bay and occurs immediately left of the well-
mowed lawn in this photo (arrow).  Two additional small streams (to the left and 
right of Piddling Creek) are shown in this image entering the bay. 
 
Habitat Complex:  South Mats Mats Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The 1872 T sheet indicates a tiny (0.10 ha) narrow fringing salt marsh at the south end of 
Mats Mats Bay.  We assume it was tidally accessible.  No freshwater inputs are known at 
this site. 
 
Description of Historical Habitat Changes 
 
There is no sign of this marsh today as it has been filled for the development of houses, 
and access to a pier (Figure 12).  A 1957 air photo indicates the presence of a long 
narrow pier in the vicinity of the historical marsh, and the marsh had evidently been filled 
at the time.  Much of the shoreline at the south end of the bay appears bulkheaded. 
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Relative Condition 
 
This habitat complex is “Lost”. 
 

  
Figure 12.  1994 WDOE oblique photo of the site of the tiny fringing South Mats 
Mats Marsh, that historically occurred in the area approximately between the two 
piers (shown with arrow). 
 
Habitat Complex:  Basalt Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The 1872 T sheet indicates a very small salt marsh (0.06 hectare) separated from open 
marine waters by a spit/berm.  We are unaware of freshwater inputs at this site.   
 
Description of Historical Habitat Changes  
 
From air photos it appears the former marsh may have been filled and upland grass 
occurs at the site today (Figure 13).  However, we recommend a closer examination of 
the site.  A large quarry (Mats Mats quarry) exists immediately north of the marsh site 
today (see 1957 air photo of Mats Mats Bay), with loading docks built on fill extending 
well beyond high water.  Though the quarry has been active since at least the mid-1950s 
based on the 1957 air photo, the docks were evidently constructed sometime between 
1957 (air photo) and the early 1970s (USGS, Pt. Ludlow quadrangle). 
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Figure 13.  2001 WDOE oblique photo of the Basalt Point Marsh located 
immediately south (to the left) of the quarry and loading docks. 
 
Relative Condition 
 
There is considerable encroachment on this historical complex from upland mining 
activity and the filling of intertidal habitat.  However, because we do not know the 
current vegetation or hydrology characteristics at this site, we did not rate the Relative 
Condition.   
 
Habitat Complex:  North Ludlow Spit (Old Mill Spit) 
Complex Type:  Spit/marsh   
 
Physical Description 
 
The North Ludlow Spit (Old Mill Spit) is one of a few habitat complexes in the study 
area that was already heavily influenced by Euro-American settlement and industry in the 
middle of the 19th century.  One of the earliest mill sites on Puget Sound, the Port Ludlow 
mill was built in 1853 (Chasan 1981) and as evidenced by the 1855 T sheet, there appears 
to be a large building at the end of a narrow north-south oriented spit, and it is labeled 
“saw mill” (Figures 14 and 15).  The July 1859 GLO survey notes (Trutch 1859) also 
indicate the presence of a “sand spit” and a “steam saw mill” and it is possible the 
building shown in the 1855 T sheet had been expanded by 1859.  The 1855 T sheet also 
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shows possibly a small inlet just west of the spit, and the site is labeled “watering place”.  
Near the base of the spit it appears there may have been a complex of other mill buildings 
or signs of settlement.  We are assuming, despite the early presence of the mill in 1855, 
that little to no filling of intertidal habitat had occurred at that time. 
 

   

bridge at mouth of 
Ludlow Creek North 

Ludlow Spit

Ludlow 
Lagoon

Figure 14.  1855 T sheet showing Port Ludlow Bay including the North Ludlow Spit 
(Old Mill) complex at the north entrance to the bay, Ludlow Creek complex at the 
far west, and Ludlow Lagoon complex along the south shore. 
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Figure 15.  1855 T sheet (at left) and the 2000 WDNR orthophoto (at right) showing 
changes at the North Ludlow Spit habitat complex. 
 
Description of Historical Habitat Changes 
 
The mill site and adjacent surroundings have been progressively developed over the past 
150 years.  A 1927 T sheet does not show any resemblance to the natural shoreline or spit 
configuration shown in the 1855 T sheet.  Mill structures had been developed out over the 
shoreline and apparently obliterated the spit.  An air photo from 1957 shows the mill 
complex may have actually down-sized somewhat from earlier in the century (Figure 16).  
The old mill site has been converted in recent decades to a resort and marina, with 
additional developments that alter the shoreline (Figure 17). 
 
The historical spit that the original mill was built on was formed by sediment transported 
from the north.  Today this drift cell, which originates near the Mats Mats quarry, is 
about 19% bulkheaded (Hirschi et al. 2003). 
 
Relative Condition 
 
Because the historical spit and shoreline at the base of the spit have been entirely 
developed over, we consider this complex “Lost”. 
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Approx. 
historical 
shoreline

Figure 16.  1957 air photo of the North Ludlow Spit (Old Mill) habitat complex.  
The original shoreline is the north shore of the “lagoon” in the image (see arrow). 
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Figure 17.  1994 WDOE oblique photo of the North Port Ludlow Spit habitat 
complex.  Note that an artificial lagoon now occurs in the location of a small tidal 
inlet at the base of the spit that has now been completely developed over.  The 
shoreline immediately west of the spit has been filled and a large marina occupies 
the deeper waters. 
 
Habitat Complex:  Ludlow Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1855 T sheet shows a narrow creek mouth with tide flat entering the west end of 
Ludlow Bay (See Figure 14 in the North Ludlow Spit habitat complex narrative above).  
A long footbridge or boardwalk appeared at the mouth of the creek.  Tidal marsh was 
apparently absent at the time of the early surveys.  The July 1859 GLO survey notes 
Ludlow Creek as 30 links (20 feet) wide at its mouth (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
A roadbed crosses the mouth of the creek today and has resulted in the filling over of 
historical tide flat.  However, a limited amount of tidal marsh has developed at the creek 
mouth immediately upstream of the roadbed, apparently within the past 50 years (Figure 
19).  A 1957 air photo of the creek mouth does not seem to indicate marsh upstream of 
the road crossing where marsh occurs today (Figure 18).  It is speculated that the position 
of the road crossing and fill has resulted in accretion of stream and possibly tidally-

 27



transported sediments immediately upstream of the road, and allowed for the growth of 
marsh and scrub-shrub vegetation over the past several decades. 
 

 
Figure 18.  1957 air photo of the Ludlow Creek (far left) and South Ludlow Lagoon 
(lower right) habitat complexes.  Notice the apparent lack of tidal marsh vegetation 
immediately upstream of the road crossing at the mouth of Ludlow Creek, where 
marsh, scrub/shrub, and upland vegetation has since developed (see Figure 19 
below).  The black arrow points to a pier near the base of the spit at the Ludlow 
Lagoon habitat complex (see Ludlow Lagoon narrative below). 
 
Along the shoreline to the northeast of Ludlow Creek, a log storage yard and loading area 
was active for many decades (apparently well into the 1990s)(Figure 20).  The site today 
appears abandoned and future plans for restoration of the site are unknown. 
 

 28



 
Figure 19.  2001 WDOE oblique photo of the mouth of Ludlow Creek.  Notice tidal 
marsh and scrub/shrub wetland at the far left of the image, immediately upstream 
of the roadbed. 
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Figure 21.  1855 T sheet (top) and 2000 WDNR orthophoto (bottom) showing 
changes at the Ludlow Lagoon habitat complex. 
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Description of Historical Habitat Changes 
 
The spit and tidal marsh have been altered directly and indirectly over the past 150 years 
(Figure 21 above; and Table 3).  There is little to no development evident along the spit 
itself in a 1927 T sheet.  In a 1957 air photo, a pier built near the origin of the spit clearly 
obstructs sediment transport toward the end of the spit, and two narrow roads crossed the 
marsh at this time (see Figure 18 in the Ludlow Creek habitat complex narrative above).  
By 1977, the spit was more fully developed, two dikes had been constructed, and the 
western portion of marsh and tidal flat had evidently been dredged.  It appears that during 
the 20 year period from 1957 to 1977, many of the direct “footprint” impacts occurred to 
this spit and tidal marsh.  It may be that the road crossings within the tidal portion of the 
creek that enters the marsh are resulting in the gradual replacement of tide flat with salt 
marsh vegetation (Figure 22, and see Correa 2002 and Case Study in Hirschi et al. 2003). 
 
Table 3.  Summary of habitat changes to the Ludlow Lagoon habitat complex based 
on a comparison of the 1855 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1240 ft 710 ft * - 530 ft - 43 * 
Spit (area) 0.51 ha 0 ha * - 0.51 ha - 100 * 
Salt marsh 2.03 ha 2.12 ha + 0.09 ha + 4 
Lagoon 3.02 ha 0.81 ha - 2.21 ha - 73 
Total (marsh, lagoon) 5.56 ha 2.93 ha - 2.63 ha - 47 

* The footprint of the spit feature has not necessarily decreased in length or area, but it 
has been heavily developed over since mid-1850s, reducing its value as a natural spit 
feature. 
 
The Ludlow Lagoon complex occurs at the terminus of a long east-to-west drift cell that 
is about 15% bulkheaded and several piers occur along the shoreline.  Most of the 
bulkheading and some fill occurs on the spit itself and immediately up-drift (Hirschi et al. 
2003). 
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Figure 22.  2001 WDOE oblique photo of the Ludlow Lagoon complex. 
 
Relative Condition 
 
Because of substantial loss of historical lagoon habitat and major alterations to tidal 
marsh and the overall connectivity of the complex, we rated the Relative Condition 
“Severely Impaired”. 
 
Habitat Complex:  South Ludlow Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The 1855 T sheet indicates a very small patch (0.19 hectare) of marsh, either fresh or salt, 
located just east of the base of the spit at Ludlow Lagoon (see habitat complex narrative 
above).  There is no historical evidence of a surface water connection, and no known 
freshwater inputs occurred at this marsh.   
 
Description of Historical Habitat Changes 
 
Air photos from 1957, 1977, 1994 and 2001 indicate that this feature has since the 
earliest maps been converted to an upland habitat associated with residential 
development. 
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Relative Condition 
 
Because there is no longer evidence of the tiny former marsh, it is considered “Lost”. 
 
Habitat Complex:  East Ludlow Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This small fringing salt marsh has probably always received limited tidal connection 
(based on 1855 T sheet and modern day air photos).  At least one small freshwater stream 
enters the marsh (WDNR 2005).   
 
Description of Historical Habitat Changes 
 
Though it appears the western portion of the former marsh may have been converted to 
artificial lawn (Figure 23), estimates of changes in surface area indicate a net gain in tidal 
marsh from 0.40 to 0.67 hectare since the 1855 T sheet.  It may be that the early T sheet 
simply underestimated the amount of marsh present at the site.  Other impacts to the 
marsh appear minimal with apparent paths or small structures present.  Though a 
distinctive tidal channel is not obvious from air photos, it is a low elevation marsh that 
frequently becomes inundated (Pat Pearson, personal communication).  A pier extends 
from the shore out beyond high water, though no bulkheads occur up-drift of this habitat 
complex (Hirschi et al. 2003).  A field visit to this site might prove helpful in assessing 
overall historical changes. 
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Figure 23.  2001 WDOE oblique photo of the East Ludlow Marsh habitat complex.  
Estimates of salt marsh present at the site actually indicate a gain of marsh since 
historical times, though the small size of the complex (0.67 ha) makes quantitative 
comparisons tenuous. 
 
Relative Condition 
 
Based on relatively few habitat changes, we consider the East Ludlow Marsh complex 
“Functional”. 
 
Habitat Complex:  Tala Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Tala Marsh complex historically (1857 T sheet) included a grassland spit completely 
enclosing a tiny lagoon and salt marsh (Figure 24).  Surface water connectivity between 
the marsh and adjacent open waters is not convincing from the early historical map.  
Though an upland swamp and small stream are shown entering the shoreline immediately 
south of the marsh near the base of the spit, there is no known freshwater input to the 
marsh itself. 
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Figure 24.  1857 T sheet of the Tala Marsh habitat complex. 
 
Description of Historical Habitat Changes 
 
Overall habitat changes are summarized in Table 4.  By at least as early as 1977, the 
shoreline and former spit to the immediate south of the marsh had been developed for 
homes (Figure 25).  There are no shoreline modifications occurring up-drift to the north 
of Tala Point, though some bulkheading and a home built on fill and protected by riprap 
occurs immediately south of Tala Point.  
 
Table 4.  Summary of habitat changes to the Tala Marsh habitat complex based on 
a comparison of the 1857 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (area) 0.41 ha 0.08 ha * - 0.33 ha - 80 * 
Salt marsh 0.18 ha 0.14 ha - 0.04 ha - 22 
Lagoon 0.06 ha 0 ha - 0.06 ha - 100 
Total (spit, marsh, lagoon) 0.65 ha 0.22 ha - 0. 43 ha - 66 

* The spit as shown in the 1857 T sheet consisted of grassland and scrub/shrub or forest 
vegetation.  Since historical times, the southern part of the spit was developed over and 
formerly grassland vegetation appears to be converted to a scrub/shrub and/or forest 
vegetation type. 
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Relative Condition 
 
Based on the development along the south part of the spit and some loss of historical 
marsh and lagoon area, we rated this complex “Moderately Impaired”. 
 

 
Figure 25.  2001 WDOE oblique photo of the Tala Point habitat complex. 
 
Habitat Complex:  Point Hannon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Point Hannon complex is located on the east shore of Hood Head, an island 
connecting with the mainland via a tombolo spit at Bywater Bay (Figure 26, and see 
Bywater Bay habitat complex narrative below).  Point Hannon is a narrow cuspate spit 
enclosing a small backshore marsh and lagoon.  No freshwater stream inputs to the marsh 
are known.  Though a 1927 T sheet shows a channel connecting the marsh to open waters 
along the north shore of the spit, and it is reasonable to think that other past connections 
have occurred occasionally, it is likely that surface water connections are uncommon at 
this site. 
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Bywater 
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Figure 26.  1856 T sheet of the Point Hannon (labeled “Hood’s Head”) and Bywater 
Bay habitat complexes. 
 
Description of Historical Habitat Changes 
 
This complex has remained relatively unaltered since the 1856 T Sheet and 1859 GLO 
survey (Trutch 1859).  The lagoon may be larger today than according to the 1856 T 
sheet.  Drift logs are relatively absent from the lagoon and marsh, possibly indicative of 
how frequently the berm is overtopped by waves.  A “house” was described on the spit in 
1859 in approximately the same location where a small structure exists today.  Table 5 
provides a quantitative summary of habitat changes at the complex. 
 
Bulkheading in the long drift cell beginning at Tala Point makes up about 9% of the 
shoreline, and no bulkheads or other modifications occur in the drift cell along the 
southeast shore of Hood Head (Hirschi et al. 2003). 
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Table 5.  Summary of habitat changes to the Point Hannon habitat complex based 
on a comparison of the 1856 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit - grassland (area) 1.10 ha 0 ha - 1.10 ha - 100 
Salt marsh 0.63 ha 1.76 ha * + 1.13 ha + 179 
Lagoon 0.05 ha 0.28 ha + 0.23 ha + 460 
Total (spit, marsh, lagoon) 1.78 ha 2.04 ha + 0.26 ha + 15 

* Current day habitat delineation of salt marsh may actually include upland grassland 
vegetation (see discussion of this subject in the Methodology). 
 
 

 
Figure 27.  2001 WDOE oblique photo of the Point Hannon habitat complex. 
 
Relative Condition 
 
Based on few changes since the 1850s, we consider this complex “Functional”. 
 

 39



 
 
Habitat Complex:  Bywater Bay 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Bywater Bay is formed behind a spit feature called a tombolo that connects the mainland 
to the small island of Hood Head.  A tidally-connected lagoon and associated marsh are 
open to the south of the spit.  A number of small streams enter the lagoon on its west 
side.  The 1856 T sheet and 1859 GLO survey descriptions (Trutch 1859) are remarkably 
similar to the features we see today (Figure 28).  Bywater Bay is also shown in a 1927 T 
sheet that we located, though detail in that map is lacking. 
 
Description of Historical Habitat Changes 
 
Overall changes to habitat features are summarized in Table 6.  There are striking 
similarities between the 1856 T sheet and current day habitat features at this site (Figure 
28).  Noted alterations are apparent on the northeast section of the complex with drift log 
accumulations in the far northeast corner of the fringing marsh (Figure 29).  A narrow 
footpath functions somewhat like a dike, and may have moved a tidal channel from its 
1856 position to a south location.  The drift material and the small dike were both present 
in a 1957 air photo.  It also appears that the small tidal lagoon as shown in the 1856 T 
sheet on the east side of Bywater Bay is probably filling in with salt marsh.  This 
transition from open tidal lagoon to salt marsh might be the result of the small dike and 
change in the position of the channel.  The 1957 air photo appears more similar to the T 
sheet than modern day air photos at this northeast location in the complex. 
 
Table 6.  Summary of habitat changes to the Bywater Bay habitat complex based on 
a comparison of the 1856 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent 
Spit (length) * 3150 ft 3240 ft + 90 + 3 
Spit (area) 1.61 ha 1.07 ha - 0.54 - 34 
Tidal marsh 3.83 ha 6.22 ha + 2.39 ha + 62 
Lagoon 19.89 ha 18.55 ha - 1.34 ha - 7 
Tidal flat 20.67 ha na ** na na 
Total (tidal flat, spit, marsh, lagoon) 46.00 ha na na na 

* Length of the tombolo spit (between mainland and Hood Head).  Length estimates for 
the northward-pointed central spit are 1000 ft historically and 1070 ft currently. 
** Current day surface area estimates of tidal flat habitat were not made because we felt 
that these estimates would not provide a valid comparison with the historical estimates of 
tidal flat that were derived from the T sheets, where the mean lower low water line 
(MLLW) was often interpolated from actual surveyed points. 
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Figure 28.  1856 T sheet (at left) and 2000 WDNR orthophoto (at right) showing the 
Bywater Bay habitat complex. 
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Figure 29.  1994 WDOE oblique photo showing the northeast corner of the Bywater 
Bay habitat complex with drift log accumulations. 
 
Shoreline modifications to the west of the tombolo spit in the drift cell originating near 
Tala Point includes about 12-15% bulkheading (Hirschi et al. 2003 and our informal 
review of 2001 WDOE oblique photos).  Bulkheading makes up about 13% of the west 
shore of Hood Head, none of which occurs in the short divergence zone at the south end 
of Hood Head.  In the drift cells to the south of Bywater Bay, including south of the Hood 
Canal Bridge and a divergence zone at the east end of Squamish Harbor, bulkheading 
makes up just 7% of the shoreline, this dominated by the fill and support at the bridge 
approach and at the Termination Point Marsh (see Figures 30 and 33 in the Termination 
Point habitat complex narrative below).   
 
There are noted differences in the location of the base of the central spit in the T sheet 
and current-day delineations.  Both the 1856 T sheet and the 1859 GLO survey show the 
origin of the central spit in a location south of where the base of the spit occurs today.  
The question arises whether since construction of the Hood Canal bridge in the early 
1960s, sediment accretion along the central spit in Bywater Bay has been reduced 
because sediment recruitment to the nearshore has been decreased by the presence of the 
floating bridge, which effectively diminishes wave erosion north of the bridge.  One 
might speculate that by reducing a substantial sediment source critical to maintaining this 
natural accretion feature, it might erode over the course of many decades.  The drift cell 
feeding this spit originates just south of the Hood Canal Bridge, and at least some 
sediment is trapped by the fill and footing of the bridge approach.  North of the 
Termination Point Marsh, the backshore appears to have a history of slumping and 
landslides.  This is evident as far back as perhaps even the 1856 T sheet.  To evaluate a 
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possible bridge effect on shoreline erosion and sediment accretion trends, we examined 
air photos from 1957, and the 1977, 1994 and 2001 WDOE oblique photos.  We could 
not identify major changes or trends in pre-bridge and post-bridge shoreline erosion or 
sediment accretion patterns based on this cursory look at a limited series of air photos.  
This is not to say that some changes have not occurred, but available limited remote 
sources could not detect any obvious alterations.  
 
Finally, one might suspect that an open tidal lagoon in a protected embayment, like 
Bywater Bay, might be ideal for log storage, but we see no indication of such activity in 
the air photos from the 1940s-1970s era, well known for log rafting activity in Puget 
Sound and Hood Canal.  
 
Relative Condition 
 
Based on very few overall habitat changes at this complex, we rated the Relative 
Condition “Functional”. 
 
Habitat Complex:  Termination Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Termination Point habitat complex occurs just north of the west approach of the 
Hood Canal Bridge (constructed about 1960).  This blunt spit feature includes a 
backshore marsh and lagoon.  This complex was formed primarily by deposition of 
sediment derived from bluff sources to the south.  Some freshwater is thought to enter the 
lagoon and marsh behind the spit, probably through seepage from the adjacent hill slope. 
 
Several historical sources were consulted to determine whether a surface water 
connection with the adjacent open waters historically occurred at this complex.  The T 
sheet from 1856 indicates marsh of some type, though it is unclear whether salt or fresh 
(Figure 30).  The 1878 T sheet (at a relatively coarse 1:20,000 scale compared with most 
other Hood Canal T sheets that were mapped at 1:10,000 scale) indicates a salt marsh 
separated from open water by a spit with no indication of a channel connection.  The 
1859 GLO survey (Trutch 1859) also describes a sand spit but there is no mention of a 
channel connection.  A 1927 T sheet only indicates grassland symbols with no channel 
connection, although by this time a road and significant pier at the site may have already 
altered natural processes at the complex.  A 1957 air photo suggests a tidal channel 
connection existed at the time between Hood Canal and a sizeable lagoon behind the spit 
(Figure 31).  A sediment fan is shown in the 1957 image in the lagoon, suggesting a flood 
tide deposition, and a channel scar occurs through the spit.  However, it may be that this 
channel was dredged out to facilitate drainage from the lagoon that appears particularly 
large in the 1957 photo.  The channel location in 1957 coincides approximately with a 
relict channel feature observed at the site in a recent field visit.  In conclusion, we do not 
know whether the surface channel connectivity observed in the recent past (i.e. 1950s) at 
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this site is the result of human manipulation or not, and a more in-depth examination of 
historical information and field investigation is required.  
 

 
Figure 30.  At left, 1856 T sheet, and right, the 2000 WDNR orthophoto, of the 
Termination Point habitat complex. 
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Figure 31.  1957 air photo of Termination Point a few years prior to completion of 
the Hood Canal Bridge.  Note the apparently deep (dredged out?) lagoon and a 
channel access near the north end evidenced by presence of a flood delta in the 
lagoon (shown with red arrow). 
 
Description of Historical Habitat Changes 
 
Overall changes to habitat are summarized in Table 7.  The Termination Point habitat 
complex has been altered significantly in recent decades, most apparent with the 
construction and presence of the Hood Canal Bridge.  However, in the decades before the 
bridge was constructed, the site was developed to a degree as evidenced by the 1927 T 
sheet and air photos from 1942 and 1957, which include buildings and possible filling 
along the south part of the spit and former marsh where the road and pier occurred in 
1927. 
 
Table 7.  Summary of habitat changes to the Termination Point habitat complex 
based on a comparison of the 1856 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent 
Spit - grassland (area) 1.51 ha 0 ha * - 1.51 - 100 
Marsh 0.85 ha 1.03 ha + 0.18 ha + 21 
Lagoon 0 ha 0.09 ha ** + 0.09 ha + 100 
Total (spit, marsh, lagoon) 2.36 ha 1.12 ha - 1.24 ha - 53 
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* Historical grassland spit has been developed over for a road, parking, and riprap armor. 
** Some remaining lagoon area is shown in air photos from 1942, 1957, and 1977 (see 
following text). 
 
Today a public road access occurs along the spit to a parking area at the north end, 
resulting in filling and riprap armoring along the shore of the spit.    Interestingly, 1942, 
1957, and 1977 air photos all indicate an open water lagoon (as opposed to salt marsh as 
indicated in 1800s sources) with no or infrequent overflow access to the open salt water.  
Air photos beginning in 1994 seem to indicate this open water lagoon is filling in.  As 
evidenced by a field visit, it appears that the marsh today receives occasional storm surge 
overflow and there is evidence of a possible relict channel feature near the northeast end 
of the marsh.  However, the lagoon is now gone and no regular tidal channel connection 
is maintained under the road today. 
 
The drift cell for Termination Point Marsh begins to the south of the bridge fill.  High 
eroding bluffs located just south of the bridge pose a threat to homes developed at the 
tops of these bluffs (Figure 32).  At least since construction of the bridge (~ 1960) and 
possibly earlier, and more recently a boat ramp (sometime between 1977 and 1994), 
sediment transport and deposition to the spit has been disrupted, and may be prompting 
more riprap protection for the current day road and parking along the spit (Figure 33). 
 

 
Figure 32.  2001 WDOE oblique photo showing high eroding bluffs and homes at the 
top, located just south of the Hood Canal Bridge and Termination Point. 
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Figure 33.  1977 WDOE oblique photo of Termination Point before construction of 
the boat ramp between the spit and the bridge approach (shown with arrow).  The 
lagoon in recent years appears to be filling in with vegetation. 
 
Relative Condition 
 
Because of the loss of greater than 50% of overall habitat (i.e. grassland spit, marsh, and 
lagoon) at this complex, and severe impairment to overall connectivity due to the road on 
the spit, and Hood Canal Bridge approach and boat ramp located immediately up-drift of 
the complex, we rated the Relative Condition “Severely Impaired”. 
 
 
 
 

 47



Habitat Complex:  Point No Point Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Located between Admiralty Inlet and main basin of Puget Sound, the adjacent waters 
around Point No Point and the spit/marsh complex itself likely carries considerable 
biological importance because salmon (both juvenile and adult) traveling to and from 
Hood Canal and the Puget Sound waters pass through the adjacent area and probably feed 
on forage fish.  It is also the site of significant cultural prominence during at least the past 
150 years.  The Point No Point Treaty between local tribes and Governor Stevens was 
signed at this location in 1855, and a historic lighthouse exists at the tip of the spit today.  
 
Historically, a “grassy sand spit” enclosed an extensive salt marsh with robust sinuous 
tidal channels (Figures 34 and 35).  A “tide slough” 70 links (~ 46 feet) in width was 
recorded by GLO survey in June 1859 (Trutch 1859) in the same location as shown in the 
1857 (T668) and 1872 (T1303b) T sheets, along the north face of the spit, approximately 
1000 feet west of its tip.  A small stream enters the marsh from the south and is shown in 
the 1872 T sheet as draining an extensive wooded marsh.  A large swampy or partially 
wooded marsh behind a spit also occurred immediately west of the Point No Point spit 
(called “Crabapple” in the 1857 T sheet) at the present day location of Hansville. 
 
 

     
Figure 34.  1857 T sheet (T668) of the Point No Point Marsh habitat complex.  The 
large wooded marsh or swamp to the west of Point No Point (labeled “Crabapple”) 
occurs near the present-day Hansville, and has been virtually eliminated by homes, 
roads, and other infrastructure. 
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Table 8.  Summary of habitat changes to the Point No Point Marsh habitat complex 
based on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit - grassland (area) 4.50 ha 0.95 ha * - 3.55 ha - 79 * 
Marsh (and channels) 16.64 ha 9.91 ha ** -  6.73 ha - 40 ** 
Lagoon 0 ha 0.13 ha + 0.13 + 100 
Total 21.14 ha 10.99 ha - 10.15 ha - 48 

* Most of the historical grassland spit has been developed over for homes and armored. 
** Current day marsh includes a large area of fresh marsh and scrub/shrub wetlands, 
much of which is not well connected with salt marsh because of roads, ditching, etc. 
 

 
Figure 36.  Secondary tidal channels draining to a larger ditched channel in the 
Point No Point marsh.  Photo by Steve Todd. 
 
The Point No Point spit lies at a convergence of two drift cells.  It represents the terminus 
of a drift cell that begins at Foulweather Bluff to the west, and sediment derived from 
high eroding bluffs to the south feeds the spit along a broad beach. 
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A section of the very high Foulweather Bluff has been bulkheaded at the toe of the slope 
evidently to protect two homes at the top of the bluff (Figure 37).  This bulkhead was 
certainly present in 1992, and possibly in 1977 as well (WDOE oblique photos). 
 

 
Figure 37.  2001 WDOE oblique photo showing bulkheading at the toe of the 
massive Foulweather Bluffs, which supply sediment to the spit at Point No Point to 
the east. 
 
Much of the remainder of this drift cell has also been armored in front of shoreline homes 
and buildings (particularly those associated with Hansville and along the spit), and 
significant clearing of native shoreline vegetation has occurred, particularly in the stretch 
between the Skunk Bay Marsh and the Point No Point Spit (2000-01 WDOE obliques).  
Approximately 1800 feet west of the tip of the spit, the Washington Department of Fish 
and Wildlife has an old boat launch that extends well below high water, and may be 
disrupting the transport of sediment toward the tip of the spit (see 1977, 1992, 2001, and 
2003 air photos).  The north-facing tip of the spit, in the vicinity of the Point No Point 
Treaty historical marker and the historical lighthouse, has been heavily armored and 
appears to act as a storm berm for protection of the lighthouse (1992 and 2001 WDOE 
obliques). 
 
Drift cell KS-1-1 begins at a divergence zone 5-6 miles to the south, south of the 
community of Eglon, and terminates at the east side of Point No Point.  Much of this drift 
cell is characterized by high actively eroding bluffs.  Just south of Point No Point, a 
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number of homes have been built precariously near the top of an eroding bluff (Figure 
38).  Most of these homes, if not all, have been built since the mid-1990s.  No 
bulkheading appears in recent oblique air photos along any of these bluffs until near Pilot 
Point (~ 2.5 miles south of Point No Point) where several homes have been built near the 
shoreline and atop the bluff.  It appears that a recent slump and some sliding have 
occurred here (sometime between 1992 and 2000), apparently initiated by upslope 
processes in the vicinity of homes and clearing.  The slump itself appears to coincide with 
a road grade from the uplands to the shoreline houses below (Figure 39).  Nearer the 
origin of the drift cell around the community of Eglon, a boat ramp occurs and sections of 
the shoreline have been bulkheaded or armored in front of homes to the south of the boat 
ramp. 
 

 
Figure 38.  2000 WDOE oblique photo of the bluffs just south of the Point No Point 
habitat complex showing a number of homes built in recent years at the top of the 
bluffs. 
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Figure 39.  2000 WDOE oblique photo showing a slide near Pilot Point 2.5 miles 
south of the Point No Point habitat complex. 
 
Relative Condition 
 
Because of the loss of most of the historical tidal marsh and channel habitat, and severe 
impairment of tidal channel connectivity with adjacent open water, we consider the Point 
No Point habitat complex “Severely Impaired”. 
 
Habitat Complex:  Skunk Bay Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
According to the 1857 T sheet, a spit conforming with the adjacent shoreline enclosed 
tidal marsh that was connected to open waters via a narrow channel through the berm 
(Figure 40).  Freshwater inputs are known to occur at this site. 
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Table 9.  Summary of habitat changes to the Skunk Bay Marsh habitat complex 
based on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1260 ft 0 ft * - 1260 ft - 100 * 
Spit (area) 0.60 ha 0 ha * - 0.60 ha - 100 * 
Tidal marsh 3.65 ha 0.96 ha - 2.69 ha - 74 
Lagoon 0.39 ha 0 ha - 0.39 ha - 100 
Total (marsh, lagoon) 4.64 ha 0.96 ha - 3.68 ha - 79 

* Current day spit is completely developed over its entire length. 
 
Drift cell processes that affect the Skunk Bay Marsh habitat complex have been impaired, 
particularly in the deposition zone that fronts the former spit and marsh itself.  Most of 
the homes built along the former spit appear to have been built since the mid 1960s 
(based on a comparison of 1965 and 1977 air photos), and most are now fronted with 
bulkheads, some of which are filling the upper intertidal zone (Figure 41). 
 

 
Figure 41.  2001 WDOE oblique photo of the Skunk Bay Marsh complex.  Homes 
and bulkheads occupy the entire length of the historical spit and the backshore salt 
marsh has been converted to mostly freshwater marsh. 
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Net shore-drift to the Skunk Bay Marsh complex begins at a divergence cell at 
Foulweather Bluff to the northwest.  Some armoring positioned below high water has 
occurred at the base of this massive eroding bluff (see Figure 37 in Point No Point Marsh 
habitat complex narrative above), evidently to protect a couple of homes residing at the 
top of the bluff.  It may be effective at reducing wave erosion at the toe of the slope, but 
the bulkhead would not prevent erosion of bluff sediments initiated by upland processes.     
 
Relative Condition 
 
Due to substantial losses of tidal marsh habitat, complete development of the former spit, 
and the impairment of the former tidal channel connection, this complex is considered 
“Severely Impaired”. 
 
Habitat Complex:  Foulweather Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This cuspate spit and marsh is among one of the least changed habitat complexes in the 
study area.  The 1857 T sheet shows a tidal channel (33 feet wide according to 1859 GLO 
survey – Trutch 1859) winding far back into the marsh, sending off secondary channels, 
and forming little lagoons or pockets of water called salt “pannes” surrounded by salt 
marsh (see Figure 40 in the Skunk Bay Marsh habitat complex narrative above). A small 
steep stream apparently enters the salt marsh (WDNR 2005).    
 
Description of Historical Habitat Changes 
 
The historical habitat features remain largely intact today (Table 10).  Much of marsh 
vegetation appears dominated by Salicornia virginica and other low salt marsh species, 
while berm vegetation is comprised of Elymus mollis, dune wildrye and several other 
species, including some exotics, possibly indicative of human disturbance (Kunze 1984).  
The berm is much broader and higher in elevation along the south-facing part of the spit 
compared with the berm along the north-facing shore (Kunze 1984), as shown in the 
1857 T sheet. 
 
Table 10.  Summary of habitat changes to the Foulweather Marsh habitat complex 
based on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 

 Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 3530 ft 3600 ft + 70 ft + 2 
Spit (area) 0.97 ha 1.27 ha + 0.30 ha + 31 
Tidal marsh (and channels) 14.00 ha 12.06 ha - 1.94 ha - 14 
Tidal flat 4.90 ha na * na na  
Total (spit, marsh) 14.97 ha 13.33 ha - 1.64 ha - 11 
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* Current day surface area estimates of tidal flat habitat were not made because we felt 
that these estimates would not provide a valid comparison with the historical estimates of 
tidal flat that were derived from the T sheets, where the mean lower low water line 
(MLLW) was often interpolated from actual surveyed points. 
 
Among the few evident alterations to this habitat complex is the presence of a 
considerable amount of driftwood in the northern part of the marsh (Figures 40 and 43).  
We are assuming less and likely very little of this drift material would have existed 
historically as this part of the marsh was shown as salt marsh in 1857 T sheet, and 
Richard Brocksmith (cited in Kuttel 2003) estimates that about 90% of this drift material 
consists of cut logs, presumably escapees from log rafts (also see MacLennan  2005).  
Though inconclusive, drift material in the marsh may have been substantial in a poor 
quality 1942 air photo, and appeared considerable in a coarse-scale 1965 air photo.  Fill 
associated with 2-3 houses has also occurred at the northern base of the spit, reducing the 
marsh.  It appears that the houses were not constructed as of 1977, though some filling in 
preparation for construction of homes is evident at the time (1977 WDOE oblique).  
Apparently in the early 1980s, a commercial clam harvester dredged clams out of the 
tidal channel within the marsh (Kunze 1984).     
 
The adjacent uplands are in private ownership and several homes have been constructed 
in recent decades.  It appears that immediately upslope of the tidal channel mouth, the 
slope has been modified where a home has been built, and it appears the residents are 
trying to stabilize the slope with fabric and re-vegetation (Figure 42). 
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Figure 42.  Fabric used apparently to stabilize a slope immediately upslope of the 
tidal channel mouth at the Foulweather Marsh complex.   Photo by Steve Todd 
 
The Foulweather Marsh complex represents a convergence of drift cells, the spit formed 
by sediment accretion derived from sediments a short distance to the northeast at 
Foulweather Bluff, and from sediments to the south, where the drift cell begins just north 
of Driftwood Key.  Some bulkheading occurs at the toe of the bluff within the divergence 
zone at Foulweather Bluff (see Figure 37 in the Point No Point Marsh habitat complex 
narrative above), and it appears that some bulkheading may occur at the base of the 
Foulweather Marsh associated with three homes along the shore (Figure 43).  The drift 
cell to the south of the habitat complex is about 10% bulkheaded and includes two 
stairways, one rail launch and one dock exist along this shoreline (Hirschi et al. 2003).  
The bulkheading is concentrated along the northwest-facing shore of the accretion feature 
just south of Foulweather Marsh (at the South Foulweather Spit habitat complex) and 
along a section of bluff just south of this accretion feature (2001 WDOE oblique photos).  
The short divergence zone has no bulkheads (Hirschi et al. 2003). 
 
The Foulweather Marsh was recommended through the Washington Department of 
Natural Resources Natural Heritage Program as a candidate “estuary sanctuary”, one of 
only eight such sites in the Hood Canal/Strait study area (Kunze 1984). 
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drift logs 

Figure 43.  2001 WDOE oblique photo showing the north section of the Foulweather 
Marsh habitat complex, including a massive area of rafted drift logs, and three 
homes along a bulkheaded shoreline.  Note the encroachment of homes and 
clearings located upland of the marsh. 
 
Relative Condition 
 
Based on relatively small losses of tidal marsh habitat, we consider the Foulweather 
Marsh complex “Functional”.  
 
Habitat Complex:  South Foulweather Spit 
Complex Type:  Spit/marsh 
 
This cuspate spit historically enclosed a lagoon or “pond” according to both the 1857 T 
sheet and June 1859 GLO survey (Trutch 1859)(see Figure 40 in the Skunk Bay habitat 
complex narrative above).  There is no evidence of a surface water connection with 
adjacent open waters, and we are not aware of freshwater inputs to the lagoon. 
 
Description of Historical Habitat Changes 
 
Today, the site is occupied by houses, and a small pocket of grassland occurs that is 
probably subject to tidal overflow (see Table 11 for summary of habitat changes, Figure 
44).  Otherwise, historical function of this habitat complex (at least inside of the spit) has 
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been lost.  A 1965 air photo indicates the presence of a dock and probably at least one 
home at the site.  By 1977, the site had become well developed with homes, and two 
docks or piers appear along the northwest-facing shore of the spit.  Today a pier, rail 
launch, and bulkheading occur along the north-facing shore of the spit, possibly 
disrupting sediment deposition along this part of the spit (R. Brocksmith cited in Kuttel 
2003). 
 
Table 11.  Summary of habitat changes to the South Foulweather Spit habitat 
complex based on a comparison of the 1857 T sheet with current day air photo 
delineation of habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1260 ft 0 ft * - 1260 ft - 100 * 
Spit (area) 0.59 ha 0 ha * - 0.59 ha - 100 * 
Salt marsh 0.08 ha 0 ha - 0.08 ha - 100 
Lagoon 0.67 ha 0 ha - 0.67 ha - 100  
Total (spit, marsh, lagoon) 1.34 ha 0 ha - 1.34 ha - 100 

* Current day spit is completely developed over its entire length. 
 
The South Foulweather Spit occurs intermediately along a south-to-north drift cell.  
Probably 12 to 15% (estimate based on Hirschi et al. 2003) of the drift cell positioned 
either at or up-drift of this complex has been bulkheaded, all of it occurring along the 
north face of the spit itself and along a section of bluff just south of the spit. 
 
Relative Condition 
 
Based on complete conversion of historical lagoon and marsh habitat at this complex, we 
consider it “Lost”. 
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Figure 44.  2001 WDOE oblique photo of the South of Foulweather Spit habitat 
complex.   
 
Habitat Complex:  Foulweather Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Foulweather Lagoon habitat complex was formed as a natural glacial trough, and a 
spit/berm conforming with the adjacent shoreline in front of a marsh is subject to periodic 
tidal influence.  The habitat complex was shown in the 1857 T sheet as a narrow spit 
backed by a fresh marsh (see Kunze 1984 for detailed description of vegetation at this 
site)(see Figure 40 in the Skunk Bay habitat complex narrative above).  Unfortunately, no 
information from the June 1859 GLO survey (Trutch 1859) helps better characterize this 
complex.  It is possible that the marsh was actually brackish and may have supported 
some salt or brackish vegetation, especially near the berm, at the time of the 1857 and 
1859 surveys. 
 
In the early 1980s (following a storm breach of the spit in December 1982), an inventory 
of this site measured a salinity gradient where salinity decreases the further one goes 
from the spit/berm toward the back of the marsh (Kunze 1984).  It is assumed, and 
supported by vegetation patterns today, that these relatively infrequent spit breaches and 
ground water seepage through the spit/berm, can increase salinities behind the berm 
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(Kunze 1984).  The marsh and lagoon receive freshwater inputs from the surrounding 
wetlands and a seasonal stream enters the north side of the lagoon.  Today, about one-half 
of the complex is vegetated with fresh and brackish marsh species, while another one-
third to half of the site is an open water lagoon (Figure 45).  Driftwood accumulation in 
the central part of the marsh (between lagoon and marsh vegetation) is considerable 
(Kunze 1984 and more current imagery).  This drift material was not mapped in the 1857 
T sheet.     
 

 
Figure 45.  2001 WDOE oblique photo of the Foulweather Lagoon habitat complex. 
 
Description of Historical Habitat Changes 
 
Table 12 summarizes habitat changes at this complex.  Evidently the lagoon part of this 
complex was used for log storage sometime in the early 1900s prior to 1940, following 
logging of the adjacent uplands.  Channels were dug to connect the lagoon with the open 
salt water at the southeast and far west ends of the berm to transport logs from the lagoon 
into Hood Canal (Kunze 1984).  These artificial channels apparently coincide with the 
December 1982 storm breach of the berm.  The berm re-healed relatively quickly 
following that event.  A recent field visit (Feb. 2005) found no recent indication of storm 
breaches.  An examination of a particularly crude air photo from 1942 and an air photo 
from 1965 do not clearly indicate signs of a channel connection at those times, although 
the berm appears very narrow at the far east edge in the 1965 image.  It is not even clear 
from the 1942 photo whether a lagoon existed at the time where it certainly existed by 
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1965.  We are not certain how much of the present-day lagoon is a natural feature, and if 
its depth may have been artificially increased during log storage days at the site (see 
additional studies that have characterized this complex - Thompson 1977 and Cornelius 
1983 cited in Kunze 1984). 
 
Table 12.  Summary of habitat changes to the Foulweather Lagoon habitat complex 
based on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1060 ft 1270 ft + 210 ft + 20 
Spit (area) 0.34 ha 0.24 ha - 0.10 ha - 29 
Marsh 7.81 ha 3.90 ha - 3.91 ha - 50 
Lagoon 0 ha 5.42 ha + 5.42 ha + 100  
Total (spit, marsh, lagoon) 8.15 ha 9.56 ha + 1.41 ha + 17 

 
High, largely un-vegetated bluffs comprised of glacial outwash frame both sides of the 
spit/berm along the shoreline to the north and south of the Foulweather Lagoon.  The 
complex itself lies near the origin of the south-to-north drift cell and a short divergence 
zone.  No shoreline armoring and only one stairway occurs up-drift of the Foulweather 
Lagoon (Hirschi et al. 2003). 
 
This site was recommended through the Washington Department of Natural Resources 
Natural Heritage Program as a candidate “estuary sanctuary”, recognized as “one of the 
highest quality, most diverse, brackish lagoons in the Puget Trough region” (Kunze 
1984).  The site and some of the surrounding uplands has been owned and managed by 
The Nature Conservancy since 1967. 
 
Relative Condition 
 
Although modifications have occurred at this site (e.g. log storage in the lagoon), the 
complex still retains most of its historical wetland habitat, either in marsh or lagoon.  In 
addition, drift cell function appears mostly intact.  For these reasons we consider the 
Relative Condition “Functional”. 
 
Habitat Complex:  Driftwood Key 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Historically, the Driftwood Key (sometimes referred as Coon Bay) habitat complex 
included a tidal flat open to the north with narrow salt marsh spits projecting in a north 
and northeast direction (Figure 46).  At least one small stream enters the complex. 
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Description of Historical Habitat Changes 
 
Driftwood Key has been radically modified since about the early-mid 1960s (Table 13).  
The historical salt marsh and tidal flats were dredged and filled in various configurations 
beginning in the 1960s to accommodate a “Venice”-style housing development with 
deep-water canals and docks for individual residents (Figures 46 and 47).  An air photo 
from 1942 shows a very similar salt marsh configuration to that found in the 1857 T sheet 
[GLO survey from June 1859 (Trutch 1859) confirms basic configuration and 
characteristics of the habitat complex as described in 1857 T sheet].  An air photo from 
1965 seems to indicate the area had been freshly filled and dredged and the major 
dredging and filling alterations had already taken place.  The network of roads within and 
surrounding the former marsh and in the uplands exists by 1965 and by 1977, many of 
the homes had been built.  In recent decades, more home sites have been developed, 
including the filling of remnant freshwater wetlands.  Very little of the historical salt 
marsh remains, and much of the former tidal flat has been converted to deepwater canals.  
The Driftwood Key community frequently proposes to dredge their canals for boating 
access.  More than 70% of the shoreline within the artificial canals is armored and at least 
44 docks occur within the canals (Hirschi et al. 2003).  Water quality impacts from septic 
drain fields constructed in sandy and gravelly soils such as the fill around Driftwood Key, 
and storm drainage impacts from roads and driveways are unknown (see Kuttel 2003).  
 
Table 13.  Summary of habitat changes to the Driftwood Key habitat complex based 
on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Tidal marsh 10.96 ha 2.11 ha 8.85 ha - 81 
Tidal flat 16.71 ha na * ? ? 
Total (marsh) 10.96 ha 2.11 ha 8.85 ha - 81 

     * Current day surface area estimates of tidal flat habitat were not made because we felt 
that these estimates would not provide a valid comparison with the historical estimates of 
tidal flat that were derived from the T sheets, where the mean lower low water line 
(MLLW) was often interpolated from actual surveyed points.  Though we have no 
estimate of current day tidal flat habitat associated with this habitat complex, it is a fair 
assumption to conclude that a substantial amount of the historical tidal flat has been 
either filled over or dredged to create an artificially deepwater canal system for boat 
navigation. 
 
Historically, it may be that the Driftwood Key complex would have occurred along a 
south-to-north drift cell.  With the filling of former salt marsh and tide flat in the 
formation of two arms that project across the beach, drift cell boundaries have likely been 
altered.  The habitat complex now occupies a convergence of drift cells with sediment 
moving toward the complex from bluffs to the north and the south (and “undefined” drift 
within the artificial canals).  The short (409 m) divergence zone to the north is currently 
not armored.  However, much of the native vegetation on top of the bluff has been 
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replaced with lawns and there is evidence of diverting water from the uplands and 
delivering the water to the beach below through hoses or pipes along sections of this 
shoreline (see 2001 WDOE oblique photos and Kuttel 2003).  The short (997 m) north-
to-south drift cell that best represents the sediment transport and deposition zones is 
about 14% bulkheaded and includes a launch ramp (Hirschi et al. 2003).  Most of this 
armoring is occurring in the form of vertical concrete bulkheads along one of the artificial 
“arms” filled across former tide flat and salt marsh, in the deposition zone of the drift cell 
(2001 oblique).  The 3239 meter-long south-to-north drift cell from the south of 
Driftwood Key is about 16% armored and 6 stairways occur along the shoreline.  
Virtually all of this armoring occurs immediately south of Hawks Hole Creek and along 
bluffs between Hawks Hole Creek and Driftwood Key, and most appears to have been 
put in place within the last 10-15 years (based on WDOE 1977, 1992, 2001 oblique 
photos).  There are no modifications to the short (530 m) divergence zone located south 
of Hawks Hole Creek (Hirschi et al. 2003).   
 
Although this shoreline (particularly the section south of the Hawks Hole Creek habitat 
complex) has not been armored extensively, there is some speculation that sediment 
supply from these bluffs, and ultimately feeding Hawks Hole Creek and the south arm of 
Driftwood Key, has been diminished over the past several decades because of the 
dampening of wave energy caused by the Hood Canal Bridge (see Kuttel 2003).  An 
examination of oblique air photos from 1977, 1992, and 2001 indicate that young alders 
have become established along mainly the toe of the bluffs along this shoreline.  
However, we do not at this time have a clear indication of what this shoreline looked like 
before the bridge was constructed.  In addition, there are several instances along these 
bluffs where shoreline property owners appear to be delivering upslope water through 
hoses or pipes to the beach below (personal observation and 2001 WDOE oblique 
photos), for the purpose of removing water from the uplands and seepage into 
groundwater, an action which might also help stabilize these bluffs.   
 
The Driftwood Key filling took place at about the same time or within a few years 
following completion of the Hood Canal Bridge in the early 1960s.  When we look at 
sediment deposition and backshore development at the base of the south arm of the 
Driftwood Key development over time, we see that there apparently was no backshore 
development in 1965 (shortly following the filling), but by 1977 the backshore had been 
well developed (Figure 47).  This might suggest there is still a fair amount of sediment in 
the drift cell to the south of Driftwood Key in the years since the Hood Canal Bridge 
construction.  It also appears that the short stretch of bluffs immediately south of 
Driftwood Key were un-vegetated at least where they have not been armored, and likely 
still deliver sediment to this beach.  We are also uncertain whether this backshore area 
was formed over the decades in part by disposing of maintenance dredge spoils from the 
canals. 
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Figure 46.  1857 T sheet (at left) and 2001 Kitsap Co. air photo (at right) showing 
the Driftwood Key and Hawks Hole Creek habitat complexes. 
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Figure 47.   1977 WDOE oblique photo of the Driftwood Key habitat complex (north 
is to the left).  Note the beach and backshore developing at the south arm of fill 
(shown with arrow). 
 
Relative Condition 
 
Because of the huge loss of historical tidal marsh and tide flat habitat at this complex due 
to the filling for residential development, and dredging for canals, we consider the 
Relative Condition “Lost”. 
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Habitat Complex:  Hawks Hole Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
We consider Hawks Hole Creek a “stream-delta”; however, the complex is defined by 
littoral sediment processes at least as much as stream sediment deposition.  Historically, 
the characteristics of this habitat complex were much different than we find them today 
(see Figure 46 in the Driftwood Key habitat complex narrative above).  The 1857 T sheet 
and 1859 GLO surveys (Trutch 1859) indicate an extensive spit oriented parallel with the 
shoreline to the north where the creek mouth exited a salt marsh.   
 
Description of Historical Habitat Changes 
 
Today the spit and its associated salt marsh have all but vanished (Table 14; and see 
Figure 48).  Only a low elevation berm, perhaps a partial remnant, becomes exposed 
during low to moderate tidal elevations.  A crude air photo from 1942 indicates the spit 
was probably similar in length at that time to that found in the 1850s sources.  The creek 
channel that was shown in the 1857 T sheet to be winding through the salt marsh was 
evidently straightened probably sometime before 1965.  The surrounding salt marsh was 
essentially completely filled to provide a flat dry area for the local Shorewood 
Community.  Since the 1960s, seasonal and year-round homes have been gradually built 
in the uplands adjacent to the historical marsh. 
 
Table 14.  Summary of habitat changes to the Hawks Hole Creek habitat complex 
based on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1420 ft 0 ft - 1420 ft - 100 
Spit (area) 0.52 ha 0 ha  - 0.52 ha - 100 
Tidal marsh (+ channels) 1.50 ha 0.04 ha - 1.46 ha - 97 
Total 2.02 ha 0.04 ha - 1.98 ha - 98 

 
The Hawks Hole Creek watershed originates in beaver pond wetlands that are relatively 
well protected from development. However, housing development and roads begin to 
encroach on the riparian corridor between the headwaters and the lower reach of stream, 
and the lower several hundred meters of stream has been greatly modified by a road 
crossing, channel straightening, removal and encroachment upon riparian vegetation, and 
filling of the former floodplain and salt marsh (see Kuttel 2003). 
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The loss of the spit feature seems to have occurred primarily between 1942 and 1965, and 
it is assumed to be at least partly related to the Hawks Hole Creek channelization and the 
filling of surrounding salt marsh and tidal lagoon.  However, it may not be as simple as 
this.  Although probably less than 10% of the drift cell up-drift of Hawks Hole Creek has 
been armored, there is some speculation that the construction of the Hood Canal Bridge 
has diminished sediment supply to the shoreline, and therefore may be responsible for 
loss of the Hawks Hole Creek spit (see above discussion within Coon Bay/Driftwood 
Key habitat complex and Kuttel 2003).  Most, if not all, of the armoring along this 
shoreline is occurring at or near the base of the former Hawks Hole spit (Hirschi et al. 
2003). 
  
Relative Condition 
 
Based on the near-complete loss of the historical spit and tidal marsh, we consider this 
complex “Lost”. 
 

 
Figure 48.  1992 WDOE oblique photo showing the Hawks Hole Creek habitat 
complex.  Note the straightened channel and lawn grass that has replaced the 
historical salt marsh.   
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Habitat Complex:  Point Julia 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Point Julia is a cuspate spit forming at the convergence of two drift cells.  Currently, at 
least two tidal channel connections reach back into a salt marsh.  Though freshwater 
input to this complex is probably minimal, at least one intermittent stream enters the 
marsh from the uplands about midway up the marsh (personal observation).  Shipbuilders 
Creek does not actually enter the marsh, but was described in the June 1859 GLO survey 
as 5 links (3.3 feet) wide and at the north “end of the spit” (Trutch 1859).  At the time of 
the earliest historical surveys (1856 T sheet and 1859 GLO survey), an “Indian Village” 
had recently been established along the south berm of the Point Julia spit (Figure 49).  
Traditionally, S’Klallam members had a village on the opposite side of the bay at 
Teekalet, but they were re-located to Point Julia when Talbot wanted to establish a mill 
site at Teekalet Spit in 1853, where the now-closed mill still resides.  With the re-location 
to Point Julia, a number of structures were built along the south berm of the spit 
beginning in the mid 1850s, and there is evidence in the symbology from the 1856 map 
of possible cultivation or some other activity occurring on the berm (Figure 49).  Two on-
the-ground historical photographs of this site (and looking across the bay to the mill at 
Teekalet) from circa 1900 exist at the entrance to the Port Gamble S’Klallam Tribal 
Center.  These images show an impressive variety of dwellings and other structures built 
along the south berm at Point Julia.  Although this village site was probably impacting 
spit stability and vegetation, the structures were not built on fill the way roads and homes 
are today at other locations.  Spit vegetation and drift material appears interspersed 
between the structures and a narrow crude road or path cuts between the buildings.  
Therefore, the spit has been occupied by humans for at least 150 years, and it is likely 
that the spit and marsh were central to the S’Klallam for fishing and shellfishing activities 
for hundreds or thousands of years (see case study in Hirschi et al. 2003). 
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Figure 49.  1856 T sheet (at left) and 2001 air photo (at right) showing Teekalet 
Point (site of the early sawmill) and Point Julia habitat complexes.  The Port 
Gamble Mill at Teekalet Spit had been in existence for only 2-3 years at the time of 
the 1856 map. 
 
Description of Historical Habitat Changes 
 
Overall habitat changes are summarized in Table 15.  T sheets from 1915 (T3552) and 
1927 (T4286) both show the extent of the village at Point Julia, with 25-35 structures 
concentrated mainly along the south berm.  The 1915 T sheet, produced at a 1:2,500 
scale, even shows evidence of drainage ditches at the southeast edge of the marsh 
(evidence still exists today), and the main tidal channel exits the marsh at a location 
nearer the tip of the spit, what is largely fill today (Figure 50).  The channel in the 1915 T 
sheet is shown crossed by three bridges. 
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Figure 50.  1915 T sheet (T3552) showing Point Julia, including many buildings, the 
tidal channel, and footbridge crossings.  Notice a pair of north-south lines in the 
southeast part of salt marsh (shown with red arrow), apparently indicating drainage 
ditches.  These ditch lines are still apparent today.  
 
The main impairments to the habitat complex today are filling along the south berm 
associated with the road access to a parking lot near the spit.  It is unclear when this road 
was paved, but probably sometime between 1965 and 1977.  By 1977, a small boat ramp 
is apparent along the south side of the spit.  And sometime between 1977 and 1992, a 
large pier was built just west of the boat ramp.  The parking lot associated with the pier 
and ramp was greatly expanded sometime between 1992 and 2001 (Figure 51 in the Little 
Boston Creek habitat complex narrative below), and an additional boat ramp was put in 
place along the north side of the spit.  A bridge connected with this newer boat ramp now 
crosses near the mouth of the tidal channel.  There is evidence at least as early as the 
1977 oblique air photo of attempts to drain parts of the marsh near the south end by 
straightening tidal channels.  A few additional structures occur along the south berm, 
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including a gazebo and fish hatchery infrastructure at the mouth of Little Boston Creek 
near the base of the spit. 
 
Table 15.  Summary of habitat changes to the Point Julia habitat complex based on 
a comparison of the 1857 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 1.57 ha 0.21 ha - 1.36 ha - 87 
Tidal marsh (and channels) 3.56 ha 3.62 ha + 0.06 ha + 2 
Lagoon 0.23 ha 0 ha - 0.23 ha - 100 
Total 5.36 ha 3.83 ha - 1.53 ha - 29 

 
The Point Julia spit was formed primarily by sediments derived from bluffs to the north 
and south of the spit.  The divergence zone and north-to-south drift cell to the north of 
Point Julia are less than 5% armored, and very few human structures occur along this 
shoreline.  What appears to be vertical wood bulkheading associated with fill of the upper 
intertidal where a road approaches from the uplands, occurs near the divergence zone 
(2001 WDOE oblique photo).  Localized armoring and fill in association with a small 
parking area occurs at the mouth of Shipbuilders Creek near the northern base of the 
Point Julia spit (personal observation).  Perhaps the most notable modification to this 
shoreline is removal or reduction of native vegetation from the uplands in many places, 
particularly in the vicinity of the divergence zone.  Most of this upland development has 
occurred since the 1970s (WDOE 1977, 1992, and 2001 oblique photos).    The northern 
half of this drift cell, particularly the divergence zone, may be particularly impacted by 
the presence of the Hood Canal Bridge, though this has not been adequately assessed (see 
discussion above in Driftwood Key and Hawks Hole Creek habitat complexes).   
 
The drift cell to the south of Point Julia and the associated divergence zone have less than 
5% armoring and few additional human structures are documented along this shoreline 
(Hirschi et al. 2003).  Nearly all of the armoring occurs near the divergence zone in the 
south part of the drift cell.  A 1927 T sheet (T4286) shows two long piers with rails 
extending from the shoreline between Point Julia and Middle Creek.  This stretch of 
shoreline is relatively well-protected from wave energy, and it appears that much of the 
sediment supply to beaches along this shoreline may come from several small streams 
that enter the bay and create deltaic fans, such as at Middle Creek.  Therefore, watershed 
activities that affect hydrology and sediment processes to these small streams may be 
important in modifying sediment supply rates to the beaches and to the Point Julia Spit.  
Sections of shoreline along this drift cell have had the uplands cleared of native 
vegetation, particularly within the divergence zone (based on WDOE 2001 oblique).   
 
In general, the Point Julia complex is probably functioning much the same as it had in 
historical (pre-1850) times.  The primary direct human alterations are concentrated along 
the south berm of the spit, while most of the historical salt marsh remains intact, and tidal 
connectivity has been maintained.  Drift cell processes affecting the Point Julia complex 
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have probably been minimally impaired.  The main concerns are a potential reduction in 
sediment supply from the north resulting from the presence of the Hood Canal Bridge (~ 
1960 – present), the clearing of native shoreline vegetation from uplands above the 
bluffs, and potential alterations in hydrology from land clearing activities that may 
disrupt upslope sediment processes (primarily near and along the divergence zones to the 
north and south of Point Julia). 
 
Relative Condition 
 
Because of the filling along the south berm of the Point Julia complex, we consider the 
Relative Condition “Moderately Impaired”. 
 
Habitat Complex:  Little Boston Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Little Boston Creek has always possessed a very limited estuary and delta near the 
southern base of the Point Julia Spit.  The mouth of Little Boston Creek was described in 
the June 1859 GLO survey as being 6 links (~ 4 ft.) in width and at the location of the 
“sand spit” (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
A salmon hatchery was built at the mouth of the creek in the mid-1970s by the Port 
Gamble S’Klallam Tribe.  The tiny estuary and lower stream reach has been completely 
modified by hatchery infrastructure such as concrete holding tanks and pipes (Figure 51).  
Upstream land use practices that potentially impact hydrology and sediment supply to the 
estuary include primarily forestry and associated roads, and residential development in 
the lower reach (see Kuttel 2003). 
 
Relative Condition 
 
Based on the massive alteration of the stream mouth, we consider the Little Boston Creek 
stream-delta “Severely Impaired”. 
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Figure 51.  2001 WDOE oblique photo showing the Point Julia and Little Boston 
Creek (at far right) habitat complexes. 
 
Habitat Complex:  Middle Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Middle Creek has a very limited estuary and deltaic zone as it enters Port Gamble Bay 
out of a steep ravine.  Other than indicating its presence in the 1856 T sheet, the only 
historical information from 1800s sources comes from the June 1859 GLO survey, which 
described the creek width at 6 links (~ 4 ft.) about 1000 feet upstream from the mouth 
(Trutch 1859).   
 
Description of Historical Habitat Changes 
 
Today a crude road accesses the mouth of the stream from Little Boston Road, but direct 
impacts to the delta are minimal (Figure 52).  Water quality in Middle Creek is impaired 
by leachate from the Hansville Landfill, and arsenic, heavy metals, and vinyl chloride 
have been recorded in Middle Creek water (T. Labbe cited in Kuttel 2003). 
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Relative Condition 
 
With limited historical information to draw on, we did not rate the Relative Condition of 
this complex. 
 

 
Figure 52.  2001 WDOE oblique photo showing the Middle Creek stream delta 
complex (just right of center). 
 
Habitat Complex:  Martha John Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Martha John Creek enters the southeast corner of Port Gamble Bay through a narrow 
ravine and protected tide flat embayment.  Like many of these small streams that lack 
tidal marsh, minimal historical information exists from the 1800s.   
 
Description of Historical Habitat Changes 
 
Approximately 650 feet upstream of the mouth, the GLO surveyors described the creek 
as 10 links (6.6 ft.) wide, and a “swale” of 200 links (132 ft.) width was described 
upstream where today 288th Street crosses the stream (Trutch 1859).  Currently, this site 
is at the downstream end of a beaver pond, and the road itself also acts to impound water 

 76



at this location.  Current day impairments to the small Martha John estuary appear 
minimal (Figure 53). 
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Figure 53.  1992 WDOE oblique photo showing the narrow creek mouth at the 
Martha John Creek complex in southeast Gamble Bay. 
 
The Martha John Creek estuary occurs about halfway along a north-to-south drift cell and 
divergence zone.  Less than 1% of the short (564 m) divergence zone has been armored, 
though several stairways occur along this stretch.  However, the drift cell that includes 
the Martha John Creek estuary is 36% armored (though most of the armoring may occur 
down-drift of the stream mouth), and a number of docks and stairs occur along this 
shoreline (Hirschi et al. 2003).  A tiny spit and associated patch of salt marsh occurs 
along the right bank where the protected embayment opens up to Port Gamble Bay, and a 
dock occurs immediately up-drift of this salt marsh (see 2001 WDOE oblique photo).  
Much of the shoreline along this drift cell has had native riparian vegetation removed for 
private residences, docks, and bulkheads (WDOE 2001 oblique; also see Kuttel 2003). 
 
Relative Condition 
 
Though we have little quantitative information upon which to assess habitat changes at 
the Martha John Creek complex, we do not see indications of substantial alteration to the 
small estuary, and therefore consider the Relative Condition “Functional”.  
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Habitat Complex:  South Gamble Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This very small (0.19 ha) fringing salt marsh probably did not have a regular surface 
water connection with open waters.  Although no freshwater inputs are known at the site, 
the GLO survey from June 1859 described a “spring branch” 2 links (1.2 ft.) wide and a 
“cabin” within 350 feet in the vicinity of the marsh (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
The marsh appears to have been converted to a lawn or residential landscape of some 
kind (based on examination of 1992 and 2001 WDOE oblique air photos).  The shoreline 
in the vicinity of this habitat complex has been armored alongside many residences and 
riparian vegetation has been removed (36% bulkheading according to Hirschi et al. 2003; 
see WDOE 2001 oblique photo). 
 
Relative Condition 
 
Based on the complete loss of marsh habitat, we consider this complex “Lost”. 
 
Habitat Complex:  Gamble Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Gamble Creek is the largest freshwater system entering Port Gamble Bay, entering the far 
south end.  Similar to Martha John Creek, the stream enters through a narrow tide flat and 
a narrow spit has formed near the mouth (Figure 54).  We consider the spit to be part of 
the Gamble Creek habitat complex because of its proximity.  The June 1859 GLO survey 
describes the mouth as 12 links (8 ft.) wide (Trutch 1859). 
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Figure 54.  1856 T sheet (at left) and 2001 air photo showing the Gamble Creek 
habitat complex at the southwest end of Gamble Bay.     
 
Description of Historical Habitat Changes 
 
Historical habitat changes are summarized in Table 16.  The mouth of the stream has 
been impacted by the Highway 104 road-fill, and homes that have been built immediately 
downstream of the road crossing (Figure 55).  The tidal extent of the creek upstream of 
Highway 104 is limited to several hundred feet of relatively unimpaired complex stream 
habitat with large woody debris, cover, pool and riffle habitats, and multiple channels. 
 
Table 16.  Summary of habitat changes to the Gamble Creek habitat complex based 
on a comparison of the 1856 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1230 ft 1300 ft + 70 ft + 6 
Tidal marsh 0.63 ha 0.25 ha - 0.38 ha - 60 
Tidal flat 18.99 ha ? ha * ? ha ? 

  * Current day surface area estimates of tidal flat habitat were not made because we felt 
that these estimates would not provide a valid comparison with the historical estimates of 
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tidal flat that were derived from the T sheets, where the mean lower low water line 
(MLLW) was often interpolated from actual surveyed points. 
 
The length (currently about 1300 feet) and orientation of the spit is similar to that shown 
in the 1856 T sheet.  A narrow thread of salt marsh occurred along the inside of the spit 
historically and currently.  Otherwise, human impairments to the spit are minimal with a 
small structure of some kind and board walk access near the base of the spit.  The 1927 T 
sheet (T4286) indicates the entire upland area near the spit was cleared for grassland and 
cropland.  The 1965 air photo indicates a road access near the base of the spit. 
 
The north-to-south drift cell that delivers sediment to the Gamble Creek spit is nearly 
20% armored, nearly all of it occurring not too far up-drift of the base of the spit, where 
residences have nearly completely removed native riparian vegetation along the 
shoreline.  The drift cell along the northwest part of Port Gamble Bay is classified as 
having “no appreciable drift”; however, the reason for this classification is that when the 
geologist mapped drift cells along this shoreline in the late 1970s-early 1980s, extensive 
log rafts and fill at the Port Gamble Mill site (Teekalet Spit) obscured any geomorphic 
clues as to net drift direction, and the geologist noted that the log rafts would have had a 
wave dampening effect along the shoreline that would reduce sediment delivery to the 
beach (Taggart 1984).  Air photos from 1942, 1965, 1977 (see Figure 56 in the Ladine 
DeCouteau Creek complex below), and 1992 all indicate log rafting and one to two 
loading docks along the west shore of Port Gamble Bay south of the mill site.  Even the 
2001 oblique photo reveals how important log rafting was along this shoreline with 
extensive piling and the presence of the loading dock that was active in the 1942-1992 
imagery.  It is unknown how much the presence of log rafts along this shoreline affected 
sediment supply to the beaches and ultimately to the Gamble Creek spit over the course 
of many decades, though it almost certainly would have dramatically reduced the supply.  
The reason we do not observe noticeable effects to the integrity of the Gamble Creek spit 
may be that sediment supply rates are naturally very low along this shoreline (WDNR 
Shorezone) and that the spit probably took a very long time to develop, and would 
likewise take considerable time to diminish in length or in width.    
 
Relative Condition 
 
Though what little tidal marsh occurs in the Gamble Creek complex has been reduced by 
more than half, the historical spit and tidal flat that tend to characterize the complex have 
changed minimally.  For this reason, we rated the Relative Condition “Moderately 
Impaired”. 
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Figure 55.  2001 WDOE oblique photo showing the narrow inlet and tidal flats of 
Gamble Creek in southwest Gamble Bay where Highway 104 crosses the creek 
mouth. 
 
Habitat Complex:  Ladine DeCouteau Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Ladine DeCouteau Creek is a very small stream delta along the west shore of Port 
Gamble Bay.  It has probably never supported much of an estuary or salt marsh (1856 T 
sheet).   
 
Description of Historical Habitat Changes 
 
Highway 104 crosses at its mouth through a culvert.  Being the most protected part of 
Port Gamble Bay, it appears that the west side of the bay may have been commonly used 
to store large rafts of logs associated with the mill.  Small docks appear in the 1977 air 
photo in the vicinity of the Ladine DeCouteau mouth (Figure 56).  The creeks small 
watershed was logged very early (probably 1850s), and has been logged a number of 
times since, most recently probably around 1980. 
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The drift cell was classified “no appreciable drift” along this shoreline (Taggart 1984).  
However, the reason for this classification is that log rafts had been stored along the west 
side of Port Gamble Bay for many decades and probably dampened wave action along 
this shoreline (see discussion in Gamble Creek habitat complex above).  Long-term log 
storage near the small delta may have water quality impacts.  The main impact to this 
delta may now be the proximity of Highway 104 that parallels the shoreline. 
 

 
Figure 56.  1977 WDOE oblique photo of the Ladine DeCouteau stream delta, 
showing a dock and extensive log rafting near the mouth at left of figure. 
 
Relative Condition 
 
Though we have little quantitative data upon which to base a Relative Condition rating, 
we consider it “Moderately Impaired” because of historical (i.e. log rafting, logging) and 
current day Highway 104 impacts. 
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Habitat Complex:  Teekalet Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The historical characteristics of Teekalet Point are largely unknown because at the time 
of the 1856 T sheet survey (see Figure 49 in the Point Julia habitat complex narrative 
above) and the 1859 GLO survey, a mill had already been built and was well established 
at this site.  At the time of the 1859 survey, 10 – 12 settlers were reported in the entire 
township (roughly Port Gamble Bay watershed), most of those in the “neighborhood of 
Teekalet” where the Puget Milling Co. operated steam sawmills.  A store, post office, etc. 
was also located at Teekalet, and weekly communication was provided by mail steamer 
with all other towns on Puget Sound.  The mill was reported as the “largest on Puget 
Sound, averaging 70 thousand feet of lumber per day” (Trutch 1859). 
 
Description of Historical Habitat Changes   
 
Constructed on a “sand spit” (see case study in Hirschi et al. 2003) in 1853, within a few 
years a wharf, steam mill, and a number of smaller structures occupied the spit and were 
beginning to fill out below high water.  A sizeable “pond” was described in the uplands 
above the spit in the June 1859 GLO survey (Trutch 1859), probably just north of where 
Highway 104 is now located, behind some of the historical buildings in the town in Port 
Gamble where a tennis court occurs today.   
 
Based on the limited footprint at the time of the 1850s sources, it seems the spit was 
fairly small is size.  The shape of the spit is less certain, but the early mill footprint 
suggests it may have been a cusp shape, perhaps a smaller version of Point Julia on the 
opposite shore.  In any case, the size of the mill increased substantially in the coming 
decades, and by the early 1900s (based on 1915 and 1927 T sheets) the mill was 
extensive.  A substantial amount of shallow intertidal habitat has been lost to this 
industrial development.  A fairly elaborate rail system occurred at the site as shown in the 
1927 T sheet and extended out to piers projected from shore (Figure 57).  The mill closed 
in 1995 and has since been used for the storage of logs (Figure 58).  The future of the site 
is uncertain. 
 
Teekalet Point represents the terminus of a very long (27,885 meters) drift cell 
originating southwest of the Hood Canal Bridge.  Bulkheads occupy 23% of this drift 
cell, and a large number of docks, launch ramps, rail launches, and stairs potentially 
affect sediment processes along this shoreline, including the Hood Canal Bridge itself.  
 
Relative Condition 
 
Based on the tremendous loss of historical habitat at Teekalet Point, and the degree of 
direct impact from the footprint of the Port Gamble mill site on surrounding intertidal and 
shoreline habitat, we consider this complex “Lost”. 
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Figure 57.  1927 T sheet (T4286) showing the Teekalet Point (site of sawmill) and 
Point Julia habitat complexes. 
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Figure 58.  2001 WDOE oblique photo of the Teekalet Point habitat complex, 
completely filled over at the site of an old sawmill (built in 1853) and used for 
extensive log storage in recent years. 
 
Habitat Complex:  Salsbury Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
At the time of the 1856 T sheet survey, the Salsbury Point habitat complex was a tidally-
accessible marsh and lagoon surrounded by a narrow spit (Figure 59; see case study in 
Hirschi et al. 2003).  A small stream of 4 links wide was noted entering the complex at 
the far east end by the June 1859 GLO survey (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
Habitat changes to this complex are dramatic (Figure 59; and summarized in Table 17).  
Today, the west part of the former spit and marsh is occupied by a county park, parking 
lot, pier and boat launch, and the east side is now filled for residential homes.  Perhaps 
the only remnant of the former spit marsh occurs at its far western extreme within the 
county park where a backshore berm with drift material exists.  It appears from a 1942 air 
photo that the site may have resembled its historical characteristics at the time, though the 
quality of the photo is poor and inconclusive.  By 1965, however, it looks like a road 
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access to a pier and perhaps the county boat launch may have been in place, and filling of 
the historical marsh was probably in progress or had already occurred.  By 1977, oblique 
photos indicate several homes occupied the east side of the historical marsh and perhaps a 
remnant of the old marsh still existed at the far west end within the park.  By 1992, 
however, this remnant patch had been filled and bulkheaded.  Sometime between 1992 
and 2001, the county park removed bulkheading at this location to restore some of the 
more natural beach and backshore characteristics (Figure 60); however, it is a mere 
fraction of the historical feature and there is no tidal connectivity or salt marsh today.  
Virtually all of the historical habitat features of this site have thus been eliminated. 
 

 
Figure 59.  1856 T sheet (top) and 2001 Kitsap Co. color air photo (bottom) showing 
the Salsbury Point habitat complex and the complete loss of historical salt marsh 
and tidal lagoon habitat. 
 
Relative Condition 
 
Based on the complete conversion of the historical tidal marsh at Salsbury Point, we 
consider the habitat complex “Lost”. 
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Table 17.  Summary of habitat changes to the Salsbury Point habitat complex based 
on a comparison of the 1857 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1930 ft 0 ft - 1930 ft - 100 
Spit (area) 0.54 ha 0 ha - 0.54 ha - 100 
Tidal marsh 2.10 ha 0 ha - 2.10 ha - 100 
Lagoon 0.91 ha 0 ha - 0.91 ha - 100 
Total (spit, marsh, lagoon) 3.55 ha 0 ha - 3.55 ha  - 100 

   
The extensive drift cell to the west of Salsbury Point is modified by about 23% 
bulkheading and a number of overwater structures including the Hood Canal Bridge 
(Hirschi et al. 2003). 
 

 
Figure 60.  2001 WDOE oblique photo showing the Salsbury Point habitat complex, 
now completely filled over for houses and a county park and boat launch (at center 
and right).  Notice the groin-like effect of the boat launch in trapping sediments on 
the left side (east) while erosion occurs on the right side (west).  At far right is an 
area where bulkheads were removed in the 1990s to create more natural beach 
characteristics.  This area now appears to be accreting sediment and drift material. 
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