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Central Hood Canal Sub-Region 

 
Sub-Region Summary 

 
Geographic Location 
 
The Central Hood Canal sub-region includes shorelines along both the Olympic and 
Kitsap peninsulas.  On the east side (Kitsap Peninsula) starting at the north end at the 
sediment drift divergence zone between Olympic View Creek and Little Anderson Creek, 
the sub-region extends south to the divergence zone just north of Dewatto Bay (Figures 
1a and 1b).  On the west side (Olympic Peninsula), the sub-region extends from just north 
of the Dosewallips River to the south, ending at the divergence zone between Ayock 
Point and Jorsted Creek.  Three of the larger stream-delta complexes in the study area 
occur in this sub-region: the Dosewallips, Duckabush, and Hamma Hamma estuaries. 
              
Geology and Shoreline Sediment Drift 
 
Like most of Hood Canal, glacially-derived deposits, particularly till, outwash, and drift, 
figure prominently in the coastal geology of the Central Hood Canal sub-region.  
However, a more significant component of Crescent basalt outcropping occurs in the sub-
region than in most other parts of Hood Canal; it is located on the Olympic Peninsula 
shoreline.  Alluvial deposits occur at the bigger river deltas and where smaller streams 
enter the canal.  Beach deposits are found at many points where spits form.  Frequent 
landslides occur mainly in glacial deposits, particularly south of Boyce Creek (Guillemot 
or Frenchman’s Cove) on the Kitsap Peninsula, including a large slide where the Holly 
Marshes habitat complex occurs (Figure 1b).  A large mass wasting deposit is also 
apparent near the southern extent of the sub-region, around Jorsted Creek (Yount et al. 
2003, Gerstel and Lingley 2003). 
 
Net shore drift generally tends to occur in a south-to-north direction along shorelines in 
the Central Hood Canal sub-region, though several areas have north-to-south net shore 
drift, particularly north of Hood’s Point along the Kitsap Peninsula (Figure 1b).  Several 
cuspate spits are formed where the convergence of drift occurs, such as at Hood’s Point, 
Tekiu Point, and Chinom Point along the Kitsap Peninsula, and at Quatsap Point just 
north of the Duckabush River.  Along the Olympic Peninsula shoreline, the three larger 
stream-deltas (Dosewallips, Duckabush, and Hamma Hamma) have developed tidal 
marshes and flats that protrude well beyond the coastline, and tend to disrupt net shore 
drift where they occur. 
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Figures 1a (top) and 1b (bottom).  North (top) and south (bottom) sections of the 
Central Hood Canal sub-region, including habitat complexes and net shore-drift 
(WDOE 2002, based on Blankenship 1983, Taggart 1984, and Johannessen 1992).  
Legend items DZ = “divergence zone”, NAD = “no appreciable drift”, UN = 
“unknown”, LtoR = “left-to-right”, and RtoL = “right-to-left” (from the perspective 
of someone in a boat and facing the land). 
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Information Sources (see Appendix A for details) 
 

• 1859, 1871, 1875, and 1876 GLO surveys (T25, 1W) 
• 1883 (T1558b), 1883-84 (T1559b), and 1884 (T1559a and T1560a) T sheets 
• 1939, 1942, 1957, 1962, 2000, 2002 vertical air photos (various sources) 
• USGS maps 
• 1977, 1992-94, 2001 oblique air photos (WDOE on-line series) 

 
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 35 habitat complexes in the Central Hood Canal sub-region, 19 of which 
are stream-delta complexes, and 16 spit/marsh complexes.  By far the largest complexes 
are the three estuaries – the Hamma Hamma, Dosewallips, and Duckabush – that occur 
along the west shore of Hood Canal and serve watersheds that originate in the steep 
highlands of the Olympic Mountains.  Six additional stream-delta complexes in the sub-
region were historically between 10 and 30 ha in size - Big Beef, Stavis, Jorsted, Little 
Anderson, Big Anderson, and Seabeck creeks – while the remaining stream-delta and 
spit/marsh complexes were less than 10 hectares in size (Figure 2).  Summary 
information for individual habitat complexes in the Central Hood Canal sub-region can 
also be found in Appendix A, Table 15. 
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Figure 2.  Historical scale of habitat complexes in the Central Hood Canal sub-
region, in ascending order.  Blue columns represent stream-delta complexes.  Scale 
was determined by summing the area of tidal flat, spit, tidal marsh, channel, and 
lagoon habitat features in each complex, based on the early T sheet delineations.  
Pleasant Harbor, East Anderson Marsh, Black Point Marsh, East Beef Marsh, 
Triton Cove Marsh, Chinom Point, Tekiu Point, and Nellita Creek complexes are 
not shown because they are smaller than 1 ha in size. 
 

Stream Delta Complexes 
 
The 19 stream-delta complexes range in scale from near 0.21 ha (Nellita Creek) to 153 ha 
associated with the Hamma Hamma estuary.  Two others, Dosewallips and Duckabush, 
are nearly 100 ha in size.  Historical habitat changes to tidal marsh habitat associated with 
these three complexes tend to overwhelm and mask changes to other smaller stream-delta 
complexes in the sub-region (Figure 3).  Cumulatively, the amount of tidal marsh and 
lagoon habitat associated with stream-deltas has increased markedly from 116 to 163 
hectares (41% gain).  Excluding the three largest complexes, the cumulative changes to 
stream-delta complexes are not significant, with about 39 ha historically compared with 
41 hectares today (5% gain).   
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Figure 3.  Historical changes to tidal marsh and lagoon habitat features associated 
with stream-delta complexes in the Central Hood Canal sub-region.  The Nellita, 
Harding, and Thomas Creek complexes are not shown because they did not (nor do 
they currently) have marsh or lagoon habitat types. 
 

Spit/marsh Complexes 
 
The 16 spit/marsh habitat complexes in the Central Hood Canal sub-region historically 
ranged in size from 0.19 ha (Pleasant Harbor Spit) to 6.78 ha (Spear Fir Lagoon), with a 
mean size of 1.85 ha.  Other than Spear Fir Lagoon (near Stavis Bay), only two 
spit/marsh complexes were historically greater than three hectares, Hood’s Point (3.79 
ha) and Miami Beach (3.75 ha).  Seven complexes (including Pleasant Harbor Spit) were 
less than one hectare in size (Figure 2). 
 
Historically, 15 of the 16 spit/marsh complexes supported salt marsh or lagoon habitat 
(Pleasant Harbor Spit historically did not include either of these habitat types).  
Currently, ten of the 16 complexes support salt marsh or lagoon habitat; six of the 
complexes have lost their entire historical marsh and lagoon habitat (Figure 4).  Across 
the sub-region, salt marsh and lagoon habitat associated with spit/marsh complexes has 
been reduced about 50% since the 1880s (20.11 ha compared with 10.02 ha today). 
 
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 
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whether or how often fish are able to access these relatively protective habitats; and the 
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. 
 
Eight of the 16 spit/marsh complexes historically showed strong evidence of a surface 
water connection between the marsh or lagoon and adjacent open waters (Figure 5).    
Today, just three of the eight historically-connected complexes still maintain a surface 
water connection with adjacent open waters (Nick’s Lagoon, Misery Point, and Spear Fir 
Lagoon).  Of the eight historically-connected spit/marsh complexes, five have known 
freshwater inputs.  Today, only Nick’s Lagoon and Spear Fir Lagoon currently retain 
surface water connectivity and have known freshwater inputs.  Therefore, within 
spit/marsh complexes, the amount of salt marsh and lagoon habitat believed to be 
regularly accessible to the tides has been reduced from 16.66 ha historically to 6.08 ha 
today (64% loss). 
 
The eight spit/marshes that did not historically show evidence of a surface water 
connection also historically had little salt marsh and lagoon habitat.  Over time, these 
habitats have further diminished.  
 
 
 
 
 

 8



0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

hi
st

or
ic

cu
rr

en
t

E. And. E. Big
Beef

Seabeck
spit

Nick's
lagoon

Misery
pt.

Miami
Beach
marsh

Spear
fir

lagoon

Hood's
pt.

Tekiu
pt.

Holly
marshes

Chinom
pt.

Pleasant
Harb.
spit

Black
pt.

marsh

Black
pt.

lagoon

Quatsap
pt.

Triton
Cove
marsh

Hood Canal Central

To
ta

l W
et

la
nd

 A
re

a 
(h

a)
Lagoon
Marsh

Figure 4.  Historical changes to tidal marsh and lagoon habitat associated with 
spit/marsh complexes in the Central Hood Canal sub-region.  Pleasant Harbor Spit 
is not shown because historically it supported neither marsh or lagoon habitat. 
Lagoon habitat is not shown for either the Chinom Point or Holly Marshes 
complexes because they are less than 0.10 ha in size. 
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Figure 5.  Spit/marsh complexes of the Central Hood Canal sub-region, including 
scale, freshwater inputs, and the historical and current status of surface water 
connectivity. 
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Habitat Changes and Impairment of Ecological Processes 
 
The dominant physical processes responsible for the formation and maintenance of 
stream-delta and spit/marsh habitat complexes are fluvial sediment deposition 
(predominant in stream-deltas), wave sediment deposition (predominant in spit/marshes) 
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 or construction of a road causeway through a 
marsh.  These actions directly affect tidal processes in a habitat complex that is subject to 
tidal erosion.  Impairing this process can result in the reduction of tidal prism or complete 
elimination of marsh and lagoon habitat.  Filling along a spit itself can affect wave-
deposited sediment processes.  Indirect changes occur when off-site alterations 
(disrupting the supply or transport of littoral sediments) take place, or when upstream 
land use or channel modifications occur that impact hydrology and/or sediment regimes 
in a stream, ultimately affecting the characteristics of habitat at the delta or estuary. 
 
Many of the historical changes we have been able to detect in habitat complexes in the 
Central Hood Canal sub-region are considered the result of direct impacts on physical 
processes.  Because of the spatial and temporal complexities of sediment and hydrology 
pathways, it is typically more challenging to determine the effects of indirect impacts on 
habitat complexes, particularly the disruption of longshore sediment transport processes, 
that potentially affect the characteristics of spit features. 
 
Highway 101 figures prominently in the stream-delta complexes along the west shore 
(Olympic Peninsula) of this sub-region.  The highway crosses each creek mouth and 
estuary along the west shore of Hood Canal, including causeways through the upper 
portions of the largest complexes, the Dosewallips, Duckabush, and Hamma Hamma 
river deltas.  In each of these complexes, the highway causeway negatively impacts the 
connectivity of river channels with the estuaries, probably most pronounced in the 
Duckabush and Hamma Hamma.  In the Dosewallips, fluvial processes are particularly 
impaired in the lower floodplain and estuarine reaches by a history of activities including 
wood removal and dredging, diking, filling associated with development of the Brinnon 
community and State Park, construction of Highway 101, and building bank revetments.  
These actions have resulted in a reduction in the connectivity of the river channel with 
historical distributary channels that connect with the greater estuary, much of which lies 
to the north of the currently active river channel.  Diking and historical dredging in the 
lower Hamma Hamma, particularly downstream of the highway causeway, greatly 
diminishes the surface connectivity of the river channel with adjacent salt marsh and tidal 
channel habitats in the north part of the estuary.  Similarly, in the Duckabush estuary, the 
causeway and revetments in the lower reach just upstream of the highway have 
eliminated a major historical distributary channel and largely disconnected riverine and 
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estuarine processes.  Each of these three stream-deltas has seen substantial increases in 
tidal marsh and lagoon habitat (combined historical estimate of 77 ha compared with 122 
today) since the 1880s (time of the earliest T sheets).  Most of these increases appear to 
be the result of sediment accretions at the river mouths, causing delta progradations.  
Increases in sediment supply to river channels, particularly from past logging and road 
building activity, and channel restrictions, primarily in the lowest reaches, have likely 
contributed to these delta progradations.  The connectivity of the currently active river 
channels and adjacent tidal marsh habitats has been reduced, probably most severely in 
the Hamma Hamma, somewhat moderately in the Duckabush, and the least, though still 
significantly, in the Dosewallips. 
 
The other smaller stream-delta complexes along the west shore of Hood Canal in this 
sub-region have also been impaired by the presence of Highway 101 crossing at the creek 
mouths.  These include Jorsted, Wacketickeh, Schaerer, Fulton, and McDonald creeks.  
The amount of tidal wetland habitat (i.e., marsh and lagoon) associated with these 5 
stream-deltas has been reduced from 5.75 ha in the 1880s to 3.03 ha today.  Filling of 
former tidal marsh and tidal flat habitat is also apparent adjacent to the highway itself, in 
each of these 5 complexes.  The lower reach of Jorsted Creek has been particularly 
impacted by residential development and channelization, and Fulton Creek has had bank 
armoring and dredging occur just upstream of the highway crossing. 
 
The spit/marsh complexes along the west shore are less universally impacted than the 
stream-deltas.  Direct impacts are most severe at Black Point Marsh (which is considered 
lost to residential development).  Impairment of the Triton Marsh and Black Point 
Lagoon complexes are comparatively subtle, including probable dredging of historical 
marsh and lagoon habitats, and fill associated with a road crossing that impairs hydrology 
at Black Point Lagoon.  The Pleasant Harbor Spit at the mouth of Pleasant Harbor, and 
Quatsap Point (cuspate spit just north of the Duckabush estuary) habitat complexes are 
probably the least impaired along the west shore of the Central Hood Canal sub-region. 
 
In addition to impacting tidal exchange in the estuaries and creek mouths as described 
above, the Highway 101 roadbed likely impairs longshore sediment processes along 
many stretches of this shoreline.  The most notable exceptions occur in drift cells near 
Pleasant Harbor and Black Point that occur between the Dosewallips and Duckabush 
estuaries.  Some stretches of shoreline along this west shore are composed of Crescent 
basalt bedrock that is resistant to longshore wave processes.  Shoreline development, 
including Highway 101, in these bedrock areas, would therefore be less impacting on the 
minimal longshore sediment processes in these areas. 
 
Impairments to complexes on the east shore (Kitsap Peninsula) of the sub-region are 
perhaps more varied than seen along the west shore.  Transportation corridors directly 
impact relatively few complexes, notably at Big Beef and Big Anderson creeks, and 
Seabeck Spit.  The Seabeck Highway crosses and fills over the historical spit at the 
mouth of Big Beef Harbor and probably restricts tidal exchange in the estuary.  
Longshore sediment processes that formed the Big Beef spit are impaired by filling and 
armoring along the shoreline updrift to the north of the complex.  At least as impacting to 
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fluvial and estuarine processes are diking and past channelization activities in the lower 
reach of Big Beef Creek, which have likely contributed to sediment accretion in the 
estuary and a seaward advance in tidal marsh habitat downstream of the dikes.  The Big 
Anderson Creek estuary is crossed by an old railroad grade that likely impairs tidal 
exchange, resulting in tidal marsh displacing historical tidal flat habitat.  Roads that 
occupy the upper extent of the estuary impair hydrologic processes, and restrict lateral 
channel movement at Big Anderson Creek.  The Seabeck Spit has been heavily impacted 
by industrial and transportation infrastructure since the 1850s when a sawmill was built 
on the spit.  Though tidal exchange was still evident in a lagoon at the time of the 1880s 
T sheet, the lagoon has since been completely altered, and probably eliminated, by a tide 
gate that operates at the site today. 
 
Several spit/marsh complexes (East Anderson Marsh, East Beef Marsh, Miami Beach 
Marsh, Hoods Point, and Holly Marshes) have been entirely filled over for residential 
development resulting in complete loss of historical tidal wetland habitat.  Physical 
processes at a number of complexes appear to be functioning much as they were in 
historical times, though impacts are not absent altogether.  This is particularly the case at 
Stavis Creek, Little Anderson Creek, Boyce Creek (Guillemot Cove), Spear Fir Lagoon, 
Nick’s Lagoon, Misery Point, and Chinom Point complexes. 
 
Longshore sediment processes are likely impaired at complexes that occur between East 
Anderson Marsh and Seabeck Spit, which fall within one east-to-west drift cell that 
originates at a divergence zone located just east of the East Anderson Marsh complex 
(Figure 1).  The divergence zone is 72% bulkheaded, and the remainder of the drift cell is 
46% bulkheaded, and includes a number of additional shoreline modifications (Hirschi et 
al. 2003). 
 
Bulkheading occurs along about 20% of the drift cells affecting Nick’s Lagoon and Spear 
Fir Lagoon complexes, respectively (Hirschi et al. 2003).  Bulkheads and other shoreline 
modifications may also impair longshore-derived sediment deposition at Hoods Point, 
Boyce Creek, Nellita Creek, and Tekiu Point, and the entire shoreline is developed along 
the former Holly Marshes complex (at the present day community of Holly). 
 
Relative Condition of Habitat Complexes 
 
Based on the percentage of historical tidal wetland habitat (i.e. salt marsh, channel, 
lagoon, and spit) lost and the degree of overall impairment to connectivity within habitat 
complexes, we assigned a “relative condition” rating to 32 of the 35 habitat complexes in 
the Central Hood Canal sub-region (Table 1 and Figure 6).  A description of the 
methodology for applying the relative condition rating is provided in the Methodology 
section of the main body of the report.  Relative condition ratings were not applied to 
three complexes (Nellita, Harding and Thomas creeks) because we lack adequate 
historical and current day information upon which to base an assessment.  Of the 32 rated 
habitat complexes, 7 were considered “functional”, 11 “moderately impaired”, 8 
“severely impaired”, and 6 “lost”.  Figure 6 shows the spatial distribution of the habitat 
complexes and their relative condition rating.  Of the 6 “lost” complexes, perhaps the 
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most important to salmonids are the Miami Beach Marsh and Hood’s Point complexes, 
both of which were historically connected with adjacent waters, and provided 2.91 and 
2.66 ha of salt marsh and lagoon habitat, respectively.  The Miami Beach Marsh complex 
has been filled over for residential development, though a remnant pond feature occurs at 
the site.  At Hood’s Point, residential development has filled much of the former marsh 
and lagoon, though a large open grassland area remains undeveloped.    
 
Table 1.  Relative condition of habitat complexes in the Central Hood Canal sub-
region.  
Functional Moderately 

Impaired 
Severely 
Impaired 

Lost Not Rated 

L. Anderson Ck. 
Little Beef Ck. 
Nick’s Lagoon 
Misery Point 
Stavis Creek 
Boyce Creek 
Quatsap Point 

Big Beef Ck. 
Seabeck Ck. 
Spear Fir Lagoon 
Tekiu Point 
Big Anderson Ck. 
Chinom Point 
Dosewallips R. 
Pleas. Hbr. Spit 
Duckabush R. 
McDonald Creek 
Triton Cove 

Johnson Ck. 
Seabeck Spit 
Black Pt lagoon 
Fulton Creek 
Schaerer Creek 
Wacketickeh Cr 
Hamma Hamma 
Jorsted Creek 

East Anderson 
E. Beef Marsh 
Miami Beach 
Hood’s Point 
Holly Marshes 
Black Pt. Marsh 

Nellita Ck. 
Harding Ck 
Thomas Ck 
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Figure 6.  Relative condition of habitat complexes of the Central Hood Canal sub-
region. 

 15



 
 
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 (Kuttel 2003), 16 (Correa 2003), and 17 (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 habitat formation in the estuary. 
 
Based on this assessment, the following restoration actions within the Central Hood 
Canal sub-region, which are not listed by priority, would provide significant benefits to 
salmonids:  1) Dosewallips River - removal of or setting back existing dikes, revetments, 
and fill in the lower river and riverine tidal reach and removal of dikes or roadbeds in the 
estuary; 2) Duckabush and Hamma Hamma rivers - dike and revetment removal or 
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setback in the lower rivers, dike removal in the estuaries, broadening of the Highway 101 
causeways to allow for re-establishment of estuarine tidal exchange and distributary 
channel development; 3) Fulton Creek - removal of massive fill of former salt marsh and 
intertidal habitat immediately north of the creek mouth; 4) Big Beef Creek - removal or 
setback of dikes and roads, and broadening the opening of the Seabeck Highway 
causeway; 5) Big Anderson Creek - removal of the old railroad grade fill, and broadening 
of channel openings associated with road crossings; 6) Seabeck Spit - re-establishing tidal 
exchange to the historical lagoon; and 7) McDonald Creek - removal of fill at the creek 
mouth at Hwy. 101, and fill removal within McDaniel Cove, the embayment that receives 
McDonald Creek.  Additional potential restoration actions should be evaluated at Jorsted 
Creek, Schaerer Creek, Wacketickeh Creek, and Johnson Creek complexes. 
 
Several complexes would be excellent candidates for habitat protection (through 
acquisition, working with landowners, and/or protective land use regulations).  These 
would include Stavis Creek (including the bay), Boyce Creek (Guillemot Cove), Seabeck 
Creek, Little Anderson Creek, Little Beef Creek, Nick’s Lagoon, Misery Point, and Spear 
Fir Lagoon. 
 

Habitat Complex Narratives 
 
The following narratives provide detailed information on historical habitat changes to 
individual habitat complexes in the Central Hood Canal sub-region.  The sequence of 
narratives begins at the East Anderson Marsh complex on the Kitsap Peninsula and 
progresses south finishing along the Kitsap shoreline at the Chinom Point complex.  The 
narratives then proceed along the Olympic Peninsula beginning with the Dosewallips 
River and ending at the Jorsted Creek complex. 
 
Habitat Complex:  East Anderson Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
According to the 1884 T sheet (T1558b), this small salt marsh (0.17 ha) was fronted by a 
barrier spit (0.17 ha) that apparently did not have surface water connectivity with the 
adjacent open waters (Figure 7).  The T sheet shows a small stream entered the marsh. 
 
Description of Historical Habitat Changes 
 
The former marsh has been completely filled for a home and yard (Figures 7 and 8 
above).  At least as recently as 1977, it appears that part of the historical marsh might 
have still existed (based on 1977 oblique). 
 
Relative Condition 
 
This habitat complex is considered “Lost”. 
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Figure 7.  1884 T sheet (top) and 2001 Kitsap County air photo (bottom) showing 
changes to the Little Anderson Creek and East Anderson Marsh habitat complexes. 
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historical 
marsh now 

filled 

Figure 8.  2001 WDOE oblique photo showing the site of the East Anderson Marsh 
habitat complex, now filled over for a residence.  The tidal marsh associated with 
the Little Anderson Creek habitat complex is at far right. 
 
Habitat Complex:  Little Anderson Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Little Anderson Creek enters Hood Canal through a tidal marsh and a spit oriented to the 
west, encloses the marsh.  The August 1859 GLO survey notes indicate the stream width 
at 25 links (15 ft.) at its mouth (Trutch 1859).  The 1884 T sheet shows a road leading to 
the spit that partly enclosed the Little Anderson Creek salt marsh (see Figure 7 in the East 
Anderson Marsh habitat complex narrative above).  There appear to be a couple of 
structures on the spit, and to the immediate south of the tidal marsh some fencing is 
shown and grassland, presumably the pasture of F. Gilmore, whose name is drawn on the 
map.     
 
Description of Historical Habitat Changes 
 
The tidal wetlands and channels have apparently been altered and additionally, dredging 
has occurred in the past, according to Kunze (1983, unpublished field notes).  The east 
edge of the historical tidal marsh appears to have been filled for a driveway and house, at 
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least as recent as 1977 (1977 WDOE oblique photo; and see Figures 8 and 9).  The 
pasture shown in the 1884 T sheet (Figure 7) might still be evident from the 1977 oblique 
photos.  It is now growing over with scrub shrub or possibly reverting back to tidal marsh 
vegetation (Figure 9; Table 2 provides a summary of changes to the historical habitat). 
 
The configuration of the spit at the mouth of Little Anderson Creek may have changed 
over time.  The shape of the spit in the 1884 T sheet is re-curved and points toward the 
south, whereas more recent sources beginning in the 1970s indicate the spit points more 
directly west.  The cause of this shift is not known.  Bulkheading and other shoreline 
modifications make up most of the shoreline length up-drift of Little Anderson Creek.  
Just up-drift of the complex is a sediment divergence zone that is 72% bulkheaded, with 
17 docks reported along its short stretch (748 m)(Hirschi et al. 2003).   
 
Table 2.  Summary of habitat changes to the Little Anderson Creek habitat complex 
based on a comparison of the 1884 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) 800 ft 660 ft - 140 ft - 18 
Spit (area) 0.32 ha 0.24 ha - 0.08 ha - 25 
Tidal marsh (and channels) 1.21 ha 1.73 ha + 0.52 ha + 43 
Lagoon 0.35 ha 0.09 ha - 0.26 ha - 74 
Tidal flat 9.14 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 1.88 ha 2.06 ha + 0.18 + 10 

* 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. 
 
Relative Condition 
 
Though development has encroached on the Little Anderson Creek stream-delta complex 
and the configuration of the spit has changed, it apparently retains and even exceeds the 
extent of its historical tidal marsh, though there has been some loss of lagoon habitat.  For 
this reason, we consider the Relative Condition “Functional”. 
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Johnson 
Creek 

Figure 10.  2001 WDOE oblique photo of the Johnson Creek habitat complex.  Note 
the artificial impoundments where the small tidal marsh historically occurred, and 
the level of shoreline bulkheading adjacent to the creek mouth. 
 
An unstable high bluff occurs up-drift of the Johnson Creek estuary (between Little 
Anderson and Johnson Creek).  It appears that a landslide may have occurred here 
sometime between the early 1950s and the late 1960s (USGS, Seabeck quadrangle).  It 
has continued to fail as evidenced from 1990s and especially 2001 oblique photos.  
Homes occur near the rim of the failing bluff (Figure 11).  Drift cell impairments include 
bulkheading and clearing of native vegetation along bluff shorelines south of this location 
just east of Johnson Creek, and bulkheading below ordinary high water immediately 
down-drift (see 2001 obliques).  Most, if not all, of this bulkheading has occurred since 
the 1990s. 
 
Relative Condition 
 
Because of the loss of the historical tidal marsh, and the level of overall modification to 
the Johnson Creek estuary, we consider the Relative Condition “Severely Impaired”. 
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Figure 11.  2001 WDOE oblique photo showing failing bluff shoreline and homes 
occupying the rim of the bluff located between Little Anderson and Johnson creeks 
(neither shown in photo). 
 
Habitat Complex:  East Beef Marsh 
Complex Type:  Spit/marsh 

 
Physical Description 
 
This small fringing marsh (0.48 ha) had a path crossing its narrow berm in the 1884 T 
sheet (Figure 12).  No surface water connection is evident between adjacent open waters 
and the marsh in the old T sheet, and no freshwater inputs are known to occur at the site.  
 
Description of Historical Habitat Changes 
 
The East Beef Marsh has been filled for houses and yards, possibly by the 1950s or 
earlier (USGS, Seabeck quadrangle). 
 
Relative Condition 
 
This habitat complex is considered “Lost”. 
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East Beef 
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Figure 12.  1884 T sheet (at left) showing historical changes to the East Beef Marsh 
and Big Beef Creek (“Beef Harbor”) habitat complexes. 
 
Habitat Complex:  Big Beef Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
We consider the spit and protected salt marsh that historically existed near the origin of 
the spit and the inner embayment and deltaic sediments and marsh from Big Beef Creek 
as part of the same habitat complex, though these features were formed by different 
processes (i.e., longshore sediment deposition at the spit, and fluvial sediment deposition 
at the tidal marsh).  
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The 1884 T sheet shows a spit protecting Big Beef Harbor, and a long spanning bridge 
connecting the spit to the mainland (see Figure 12 in the East Beef Marsh habitat 
complex narrative above).  Salt marsh occurred near the origin of the spit and some at the 
mouth of the stream.  In August 1859, the creek where it entered the tide flat and marsh, 
was recorded as 30 links (20 ft.) wide by GLO surveyors (Trutch 1859).  A fenced 
pasture existed near the mouth of the creek, and some diking of salt marsh may have 
already been in place by 1884.         
 
Description of Historical Habitat Changes 
 
Significant modifications have been made to portions of the Big Beef estuary (Figure 12, 
and see WDFW and PNPTT 2000 and Kuttel 2003).  The salt marshes that were 
associated with the spit have been filled for construction of the Seabeck Highway 
causeway and homes along Hood Canal.  Beginning at least as early as the 1950s, the 
lower stream channel was channelized, and in the 1960s-70s, the University of 
Washington (UW) Research Station was located at the upper edge of tidal marsh where 
they constructed off-channel spawning channels and a weir structure to facilitate research 
on salmon (Amato 1996 and Kuttel 2003).  Some of the former tidal marsh at the stream 
mouth has been filled by access roads, artificial channels, and diking associated with the 
UW research station.  Based on our comparison of the 1884 T sheet with current day air 
photos, it appears that the Big Beef Creek delta is prograding, with tidal marsh moving in 
a seaward direction.  This is consistent with a history of logging (Amato 1996), lower 
river channelization activities (Cederholm 1972) that alter sediment transport and 
deposition, and a restriction of tidal exchange caused by the highway fill across the 
historical spit.  Areal habitat changes from historical times are described in Table 3.   
 
In addition to historical logging activity and current day clearing and road building, the 
contruction of a dam and reservoir at Lake Symington located upstream is likely a major 
impairment to hydrology in the watershed, though the implications for tidal wetland 
habitat in the estuary are unknown. 
 
Table 3.  Summary of habitat changes to the Big Beef Creek habitat complex based 
on a comparison of the 1884 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.55 ha 0 ha - 0.55 ha - 100 
Tidal marsh (and channels) 2.07 ha 2.89 ha + 0.82 ha + 40 
Lagoon 10.18 ha 8.74 ha - 1.44 ha - 14 
Tidal flat 14.83 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 12.80 ha 11.63 ha - 1.16 - 9 

* 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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Relative Condition             
 
Though the overall quantitative changes to tidal wetland habitat are not substantial, the 
connectivity of historical habitats has been impaired, particularly with the loss of marsh 
and tidal constriction at the spit, and channelization in the lower stream reach.  For these 
reasons, we consider the Relative Condition of the Big Beef Creek complex “Moderately 
Impaired”. 
 
Habitat Complex:  Little Beef Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Little Beef Creek enters a deep and naturally confined tidal lagoon.  A small patch of salt 
marsh was shown behind a short spit in the 1884 T sheet, and tidal marsh was shown 
associated with the creek mouth itself.  A “tidal slough” of 50 links (33 ft.) width was 
recorded by the GLO survey in August 1859 where it exited around the spit (Trutch 
1859).   
 
Description of Historical Habitat Changes 
 
The main impacts to this habitat complex are associated with the spit and to the 
immediate north along the Hood Canal shoreline (Table 4 summarizes historical habitat 
changes).  Similar to the spit at Big Beef Creek, the Seabeck Highway has filled the 
former salt marsh at the spit origin, and several large homes have recently been 
constructed along the Hood Canal shoreline.  Nearly the entire shoreline associated with 
these new homes is armored and native vegetation has been eliminated [based on WDOE 
1977, 1992, 2001 (Figure 13) oblique photos]. 
 
Table 4.  Summary of habitat changes to the Little Beef Creek habitat complex 
based on a comparison of the 1884 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Tidal marsh 0.21 ha 0.38 ha + 0.17 ha + 81 
Lagoon 1.30 ha 0.94 ha - 0.36 ha - 28 
Tidal flat 3.68 ha ? ha * ? ha ? 
Total (marsh, lagoon) 1.51 ha 1.32 ha - 0.19 - 13 

* 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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Relative Condition 
 
Based on few overall changes to tidal wetland habitat at the Little Beef Creek estuary, we 
consider its Relative Condition “Functional”. 
 

 
Figure 13.  2001 WDOE oblique photo showing development near the mouth of 
Little Beef Creek, which is shown to the right. 
 
Habitat Complex:  Seabeck Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Seabeck Spit habitat complex is one of few complexes in the study area that was 
already significantly altered well before the earliest T sheet in 1884 (Figure 14).  Prior to 
construction of the sawmill at this site in 1857 (Amato 1996), a spit partially enclosed a 
tidally-connected lagoon (1.3 ha).  The T sheet shows at least three main buildings, 
including the sawmill built atop the spit and extending out over the water.  Five bridges 
connected the spit to the mainland, where the town of Seabeck existed at the time.  A 
tidal connection to the lagoon is still apparent in 1884.  The August 1859 GLO survey 
(Trutch 1859) documented two small streams entering the lagoon (both about 1 foot 
wide).  
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Figure 14.  1884 T sheet (top) and 2001 Kitsap County air photo (bottom) showing 
(right to left) the Seabeck Spit (occupied by the sawmill and docks), Seabeck Creek, 
and Nick’s Lagoon habitat complexes. 
 
Description of Historical Habitat Changes 
 
Side by side images from 1884 and a modern day air photo gives the reader an idea of 
habitat changes to several of the habitat complexes in the Seabeck area (Figure 14).  An 
air photo from 1939 looks similar in many respects to what we see today.  It shows most 
of the mill buildings or wharfs present at Seabeck Spit in 1884 had been removed, though 
one pier structure with building still exists along the spit; the Seabeck Highway had also 
been built.  Log rafts appear in the 1939 image, just north of Nick’s Lagoon and 
immediately east of the mouth of Seabeck Creek.  It is difficult to see whether a tidal 
connection existed with the lagoon behind the Seabeck Spit in 1939.  Today, a number of 
buildings occur on the spit and the Seabeck Marina extends into the bay.  The marina 
appears to have been built sometime between the early 1950s and the late 1960s (USGS, 
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Seabeck quadrangle).  The Seabeck Conference Center exists landward of the historical 
tidal lagoon.  A pipe under the Seabeck Highway, linking the lagoon with marine waters, 
is located near a footbridge that now crosses the lagoon.  It also appears there is a tide 
gate on the lagoon side of the pipe.  Salt marsh vegetation is not apparent around the 
lagoon, suggesting the tide gate is functioning to exclude tidal exchange. 
 
The Seabeck Spit occurs at the terminus of a relatively long north-to-south drift cell, 
originating north of Little Anderson Creek.  Bulkheading occurs along 46% of the length 
of this drift cell, and 15 rail launches are reported along the shoreline (Hirschi et al. 
2003). 
 
Relative Condition 
 
Because the historical spit has been completely filled over, and the connectivity to the 
lagoon has been severely altered, we consider the Relative Condition of this complex 
“Severely Impaired”. 
 
Habitat Complex:  Seabeck Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Seabeck Creek enters at the head of Seabeck Bay.  The 1884 T sheet indicates a 
footbridge crossing the mouth and a pasture and other signs of settlement flanking the 
mouth of the creek (see Figure 14 in the Seabeck Spit habitat complex narrative above).  
No tidal marsh is shown in the T sheet associated with the mouth of Seabeck Creek, 
where we find a considerable amount of marsh today (Figure 15).  The August 1859 GLO 
survey measured the width of Seabeck Creek where it met the bay at 20 links (~13 ft.), 
and 35 links (23 ft.) just upstream along a section line (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
Today several homes occur along the right bank of Seabeck Creek where it enters tidal 
marsh and flats, and bank armoring and removal of riparian vegetation has occurred in 
this area (Figure 15).  Roads and homes occur along the lower stream corridor and 
floodplain (see WDFW and PNPTT 2000 for description of Seabeck Creek).  The main 
difference we see in the Seabeck Creek complex is the existence of tidal marsh (0.82 ha) 
where un-vegetated tide flats apparently existed in 1884.  Like most Hood Canal 
watersheds, the Seabeck watershed has been logged extensively (Amato 1996), and it is 
possible that progradation of the small delta has been a result of increased sediment 
loading to streams from logging, road building, and other land use activity in the 
watershed (Kuttel 2003), as we see this in many other stream-deltas in the region. 
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Relative Condition 
 
Though the amount of tidal marsh has grown in the delta since historical times, it has 
come at the expense of tidal flat.  We consider the Relative Condition of the Seabeck 
Creek complex “Moderately Impaired” because of significant encroachment by 
development on the small estuary, and constrictions by roads in the lower, tidally-
influenced stream reach. 
 

Figure 15.  2001 WDOE oblique photo of the Seabeck Cre
marsh where it apparently did not exist at the time of th
loss of native riparian vegetation and armored shoreline al
delta. 
 
Habitat Complex:  Nick’s Lagoon 
Complex Type:  Spit/marsh 
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Description of Historical Habitat Changes 
 
Quantitative estimates of historical habitat changes are summarized in Table 5.  
Evidently, Nick’s Lagoon has a history of log storage, and old roadbeds occur in the 
upper salt marsh, affecting the hydrology of streams entering the lagoon and possibly 
tidal exchange.  The far north end of the tidal lagoon near the origin of the spit has been 
filled and is now a lawn (Figure 16).  Nick’s Lagoon lies at the terminus of a relatively 
short north-to-south drift cell with origins at Misery Point.  About 18% of this drift cell 
(including the divergence zone) is bulkheaded (Hirschi et al. 2003).  More recently, some 
restoration projects have removed some of the old roadbeds and structures that occurred 
along the shoreline of the lagoon (Kuttel 2003). 
 
Table 5.  Summary of habitat changes to the Nick’s Lagoon habitat complex based 
on a comparison of the 1884 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) 730 ft 560 ft - 170 - 23 
Spit (area) 0.29 ha 0.09 ha - 0.20 - 69 
Tidal marsh 0.61 ha 1.29 ha + 0.68 ha + 111 
Lagoon 1.27 ha 0.98 ha - 0.29 ha - 23 
Total (spit, marsh, lagoon) 2.17 ha 2.36 ha + 0.19 ha + 9 
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Figure 16.  2001 WDOE oblique photo of the Nick’s Lagoon habitat complex. 
 
Relative Condition 
 
Based on few overall changes to tidal wetland habitat, and relatively unimpaired overall 
connectivity, we consider the Relative Condition of the Nick’s Lagoon complex 
“Functional”. 
 
Habitat Complex:  Misery Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This tidally-connected lagoon is protected by a re-curved spit, and some fringing salt 
marsh occurs along the inner margin of the spit (Figure 17).  No freshwater sources are 
known to enter the lagoon. 
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Figure 17.  1884 T sheet (top) and 2001 air photo (bottom) showing changes to the 
Misery Point (at right) and Miami Beach Marsh (at left) habitat complexes. 
 
Description of Historical Habitat Changes 
 
Few changes are evident since the 1884 T sheet (Figures 17 and 18).  The lagoon 
supports eelgrass, possibly indicating that it usually holds water even during lower tides.  
The lagoon may have been used to store logs about 70 years ago or so, though this is 
unsubstantiated (Kunze 1983, unpublished field notes).  Our estimates indicate that salt 
marsh has displaced tidal flat lagoon habitat, particularly near the outlet of the lagoon 
(Table 6).  Misery Point occurs just down-drift of a divergence zone that has less than 5% 
bulkheading along its short length (Hirschi et al. 2003). 
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Table 6.  Summary of habitat changes to the Misery Point habitat complex based on 
a comparison of the 1884 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) 1130 ft 1200 ft + 70 ft + 6 
Spit (area) 0.61 ha 0.63 ha + 0.02 ha + 3 
Salt marsh 0.22 ha 0.59 ha + 0.37 ha + 168 
Lagoon 1.38 ha 0.91 ha - 0.47 ha - 34 
Total (spit, marsh, lagoon) 2.21 ha 2.13 ha - 0.08 ha - 4 

   

 
Figure 18.  1992 WDOE oblique photo of the Misery Point habitat complex.  The 
site of the Miami Beach Marsh complex is visible in the background around Misery 
Point. 
 
Relative Condition 
 
Based on few habitat changes evident at this complex, we consider the Relative 
Condition “Functional”. 
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Habitat Complex:  Miami Beach Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
In the 1884 T sheet, the Miami Beach Marsh appeared as a tidally-connected lagoon and 
salt marsh with a westward pointed spit partially enclosing the lagoon (see Figure 17 in 
the Misery Point habitat complex narrative above).  The August 1859 GLO survey 
recorded a “tide slough” of 50 links (33 ft.) wide at the opening to Hood Canal (Trutch 
1859).  Freshwater inputs to this complex are unknown though a modern day pond 
occupies the site of part of the historical lagoon. 
 
Description of Historical Habitat Changes 
 
This habitat complex has been developed over and historical habitat has been largely 
eliminated (Table 7).  A rather poor quality image of the site from 1939 is inconclusive.  
A logging or other road accessed the site, but other evidence of development is lacking, 
as the image is too poor.  By the early 1950s, evidently a few buildings or homes 
occupied the former marsh or spit, and by the late 1960s, several roads and many 
additional homes appear near the site (USGS, Seabeck quadrangle).  Certainly by 1977 
(oblique air photo) the tidal connection to the lagoon had been eliminated.  From current 
day imagery, it is not clear whether or not the remnant lagoon is connected to marine 
waters but it appears a pipe may exit to the beach (see below WDOE oblique photo of 
Figure 19).  Most of the area surrounding the lagoon is encroached by roads and homes, 
and bulkheading occurs along the shoreline associated with the waterfront homes (Figure 
19). 
 
Table 7.  Summary of habitat changes to the Miami Beach Marsh habitat complex 
based on a comparison of the 1884 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) 1100 ft 0 ft - 1100 ft - 100 
Spit (area) 0.51 ha 0 ha - 0.51 ha - 100 
Tidal marsh 1.84 ha 0 ha - 1.84 ha - 100 
Lagoon 1.07 ha 0 ha * - 1.07 ha - 100 * 
Total (spit, marsh, lagoon) 3.42 ha 0 ha - 3.42 ha - 100 

* Water body occurs where the historical lagoon occurred; we do not know whether or 
not there is a connection with tidal waters. 
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Figure 19.  2001 WDOE oblique photo of the Miami Beach Marsh habitat complex.  
The lagoon that remains is probably not connected with the tides. 
 
Relative Condition 
 
Because of the loss of historical tidal wetland habitat, severe impairment in the overall 
connectivity of the remaining wetlands and lagoon, and heavy development along the 
spit, we consider this complex “Lost”. 
 
Habitat Complex:  Spear Fir Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Spear Fir Lagoon consists of two tidally-connected lagoons partly separated by a spit and 
a “tide slough” that according to the GLO meander survey in August 1859, was 75 links 
(~50 ft.) wide at its opening to Hood Canal (Trutch 1859).  The 1859 description of the 
tide channel opening agrees well spatially with what is shown in the 1884 T sheet (Figure 
20).  In the 1884 T sheet a path is shown leading to the shore between the two lagoons, 
and a footbridge connects the mainland to the spit where the tidal channel is narrowest.  
The east lagoon is by far the larger and appears fairly deep, whereas the smaller west 
lagoon is much shallower, and may be filling in over time.  Streams enter the heads of 
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both lagoons, though the stream entering the west lagoon was described in August 1859 
as a “dry hollow” just upstream of its entrance to the small lagoon (Trutch 1859). 
 

 
Figure 20.  1884 T sheet (at left) and 2001 air photo (at right) showing Stavis Bay 
(and the Stavis Creek complex) and the Spear Fir Lagoon complex located to the 
northeast.  
 
Description of Historical Habitat Changes 
 
The main changes evident at this complex are in the connectivity between the two 
lagoons, and in the location of the tidal channel connection with adjacent open waters 
(see Figure 20 above).  Our historical sources (1859 and 1884) indicate a connection 
between the two lagoons, immediately landward of the spit.  A 1939 air photo is 
inconclusive because of its poor quality.  At some time, likely between the early 1950s 
and the late 1960s, the channel connection between the two lagoons was interrupted on 
its west side, perhaps the result of filling and construction of a house on the east side of 
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the west lagoon.  It is possible the channel closed under natural conditions and the house 
was constructed subsequently.  However, the presence of the house and its fill today 
eliminates any future possibility of the channel occupying the location shown in our 
1800s sources (compare 1884 T sheet and 1977 oblique images, Figures 20 and 21).  A 
tidal connection that was not apparent in the 1884 T sheet is now evident between the 
west lagoon and Stavis Bay (see Figure 20 above).  Estimates of the overall quantitative 
changes to tidal wetland habitat are summarized in Table 8. 
 
The Spear Fir Lagoon occurs at the terminus of the drift cell that begins near Misery 
Point.  About 18% of its length is bulkheaded (Hirschi et al. 2003). 
 
Table 8.  Summary of habitat changes to the Spear Fir Lagoon habitat complex 
based on a comparison of the 1884 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) 1120 ft 320 ft - 800 ft - 71 
Spit (area) 0.66 ha 0.21 ha - 0.45 ha - 68 
Salt marsh 0.07 ha 0.03 ha - 0.04 ha - 57 
Lagoon 3.72 ha 2.27 ha - 1.45 ha - 39 
Total (spit, marsh, lagoon) 4.45 ha 2.51 ha - 1.94 ha - 44 
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Habitat Complex:  Stavis Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Stavis Bay is a relatively large protected tidal lagoon with spits that partially enclose the 
bay to the north, and Stavis Creek enters at the south end (see Figure 20 in the Spear Fir 
Lagoon habitat complex narrative above).  We consider the Stavis Creek stream delta, 
along with the tide flats, the spit and the salt marsh features near the mouth of Stavis Bay, 
to be one habitat complex.  Stavis Bay flushes entirely at every tidal cycle, exposing clay, 
silt, and sand tide flats during low tide.  Salt marsh occurs in association with the spits 
near the mouth of the bay, and at the delta in the southern part of the bay.  Eelgrass also 
occurs within the bay (Kunze 1984).   
 
The 1859 GLO notes and 1884 T sheet survey are in agreement in terms of location and 
general shape of key geomorphic features.  The width of Stavis Creek where it entered 
the bay was 50 links (33 ft.) in August 1859 (Trutch 1859). 
 
Description of Historical Habitat Changes 
 
Estimates of historical habitat changes are summarized in Table 9.  Probably the most 
notable habitat change in the Stavis Creek habitat complex is that salt marsh appears to 
be advancing well north near the mouth of Stavis Creek relative to its position in 1859 
and 1884 (according to the 1977, 1992, 2001 WDOE oblique photos).  This may be the 
result of progradation and gradual filling of the bay, possibly associated with logging 
activity during the past 100-150 years (see Amato 1996).  In addition, the pile-supported 
bridge crossing near the mouth has created somewhat of a restriction in the upper tidal 
range where salt marsh was shown in 1884.  Another change that is apparent between the 
late 1800s and today is that a tidal connection now occurs between the east Stavis Bay 
spit and the west lagoon of Spear Fir Lagoon (see Figures 20 and 21 in the Spear Fir 
Lagoon complex narrative above). 
 
The two main spits at the mouth of Stavis Bay were formed primarily by wave and tidal 
action deposition of sand.  The short drift cell (including a divergence zone) terminating 
at the west spit is about 15% bulkheaded (Hirschi et al. 2003).  Drift logs occupy the 
Hood Canal side of both spits, and dune vegetation occurs along the leeward side.  The 
vegetation along the west spit, with its base at the west shore of Stavis Bay, has been 
disturbed, apparently due to a powerline and access road that runs the length of the spit.  
The powerline crosses the mouth of Stavis Bay.  A long road (apparently a driveway 
leading to a house in the early-mid 1980s) occurs immediately adjacent to the shoreline 
along the west side of the bay (Kunze 1984). 
 
Stavis Bay was recognized as a candidate estuarine “sanctuary” by the WDNR Natural 
Heritage Program (Kunze 1984). 
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Table 9.  Summary of habitat changes to the Stavis Creek habitat complex based on 
a comparison of the 1884 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) 1900 ft * 2400 ft * + 500 ft + 26 
Spit (area) 1.60 ha * 1.02 ha * - 0.58 ha - 36 
Tidal marsh 1.88 ha 3.57 ha + 1.64 ha + 90 
Lagoon 14.15 ha 13.95 ha - 0.20 ha - 1 
Tidal flat 6.90 ha ? ha ** ? ha ? 
Total (spit, marsh, lagoon) 17.63 ha 18.54 ha - 0.91 ha + 5 

* Historical and current day estimates of spit length and area include both west and east 
spits.  The east spit has lengthened by more than 500 ft since 1884, mainly because its 
origin has shifted to the east near Spear Fir Lagoon. 
** 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. 
 
Relative Condition 
 
Considering relatively few changes to the spits, tidal marsh, and tide flat habitat at Stavis 
Bay, we rated the complex “Functional”. 
 
Habitat Complex:  Hood’s Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Hood’s Point is a cuspate spit occurring at the convergence of drift cells.  Historically, a 
salt marsh and tidal lagoon occurred immediately behind the berm.  The 1883 T sheet 
suggests two locations where narrow tidal channel connections occurred (Figure 22).  
The August 1859 GLO surveys describe a “shallow lake” behind the sand spit but 
recorded no tidal connections (Trutch 1859).  A small stream is shown entering the 
lagoon in the 1883 T sheet.   

 41



Figure 22.  1883 T sheet (top) and 2001 air photo (bottom) showing changes to the 
Hood’s Point habitat complex.  Notice two narrow channel connections through the 
north berm of the spit in the 1883 T sheet. 
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Description of Historical Habitat Changes 
 
Today, the site is nearly entirely occupied by homes and yards (Figures 22 and 23).  
Estimates of overall habitat changes at the complex are summarized in Table 10.  
However, as recent as 1977 (oblique photo), it appears that a remnant salt marsh may 
have been present at the apex of the spit.  Sometime between 1977 and 1992, some 
drainage and/or filling of the former marsh apparently occurred, possibly associated with 
construction of an adjacent house.  A lawn occurs at the former lagoon and marsh site 
that may receive infrequent storm surges that overtop the narrow berm.  A dock built 
sometime between 1992 and 2001 protrudes from along the north side of the spit, and 
appears to be disrupting sediment transport and deposition along the north side of the 
spit. 
 
Shoreline modifications in the drift cells to the east and south of Hood’s Point include 
about 15% and 18% bulkheading, respectively (Hirschi et al. 2003). 
 

 
Figure 23.  2001 WDOE oblique photo of the Hood’s Point habitat complex. 
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Table 10.  Summary of habitat changes to the Hood’s Point habitat complex based 
on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 1.11 ha 0.15 ha * - 0.96 ha - 86 
Salt marsh 1.54 ha 0 ha - 1.54 ha - 100 
Lagoon 1.14 ha 0 ha - 1.14 ha - 100 
Total (spit, marsh, lagoon) 3.79 ha 0.15 ha - 3.64 ha - 96 

 
Relative Condition 
 
Based on the elimination of former tidal wetland habitat, this complex is considered 
“Lost”. 
 
Habitat Complex:  Boyce Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Boyce Creek joins a tidal marsh protected behind a narrow berm before emptying into 
Frenchman’s Cove (sometimes called Guillemot Cove).  The August 1859 GLO survey 
measured the width of the stream channel at the mouth at 10 links (6.6 ft.) (Trutch 1859).  
The 1883 T sheet (Figure 24) shows a road accessing the north part of the salt marsh at 
the approximate same location of a road, depicted in the early 1950s, that has been 
extended to ring the salt marsh on its north and south sides (USGS, Holly quadrangle). 
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Figure 24.  1883 T sheet showing the Boyce Creek habitat complex. 
 
Description of Historical Habitat Changes 
 
Quantitative estimates of historical habitat changes are summarized in Table 11.  A house 
was built sometime between the 1950s and 1970s adjacent to the north side of the marsh, 
and a road accessing the house along the north side of the marsh may have impacted this 
part of the marsh (Figure 25).  Apparently the marsh was used to store logs many decades 
ago (Kuttel 2003) and there is evidence of log “cribbings” in the channels today (Figure 
26).  Public access to the marsh and lower riparian and uplands is provided by Kitsap 
County.  It appears that the lower stream riparian area has been used for crop, orchard 
and/or pasture, and this resulted in clearing and degradation of the riparian corridor in the 
lower reach (see Kuttel 2003).  An abandoned house and bulkhead occurs in the 
southwest part of the marsh near the base of the spit, and has resulted in minimal loss of 
tidal marsh.  Littoral drift is predominantly south-to-north at Guillemot Cove, resulting in 
the dominant northward pointed spit at its mouth.  The drift cell is bulkheaded along 
18.5% of its length (Hirschi et al. 2003).  
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Table 11.  Summary of habitat changes to the Boyce Creek habitat complex based 
on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.13 ha 0.29 ha + 0.16 ha + 123 
Tidal marsh (+ channels) 1.30 ha 1.32 ha + 0.02 ha + 2 
Tidal flat 2.01 ha ? ha * ? ha ? 
Total (spit, marsh) 1.43 ha 1.61 ha + 0.18 ha + 13 

* 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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Cribbings

Figure 26.  Vertical wooden “cribbings”, near center of the photo, indicate possible 
past use of the tidal marsh at Boyce Creek for log storage.  Photo by Steve Todd. 
 
Relative Condition 
 
Though there is evidence of habitat alterations to this complex, we estimate little net 
change in the amount of tidal marsh and channel habitat, and few apparent impairments 
in overall connectivity, and therefore consider the Relative Condition “Functional”. 
 
Habitat Complex:  Nellita Creek 
Complex Type:  Stream-delta      
 
Physical Description 
 
Nellita Creek is a steep stream that enters Hood Canal directly out of a confined ravine.  
An estuary does not really exist at the mouth and no salt marsh has been documented here 
historically or today.  A log chute from the steep uplands to the canal was evident in the 
1883 T sheet (T1559a) about 300 feet south of the mouth of the creek.   
 
Description of Historical Habitat Changes 
 
Today shoreline riprap armoring, a house built over high water, and a dock appear 
immediately north of the stream mouth.  It also appears that a large landslide occurred 

 47



just south of the stream mouth sometime between 1992 and 2001 (Figure 27).  Upstream 
land use activities may impact the stream mouth.  It appears that some houses occur 
immediately upstream of the stream mouth, but forest cover obscures any indication of 
potential impacts on the stream from the presence of these structures or other possible 
development. 
 

Figure 27.  2001 WDOE oblique photo sh
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(Jameson 1876).  A road access is shown in the uplands to the south of the creek mouth 
in the 1883 T sheet (T1559a).   
 
Description of Historical Habitat Changes 
 
An apparently abandoned house along the right bank at the mouth of Harding Creek was 
evident in the early 1950s (USGS, Holly quadrangle)(Figure 28).  Direct impacts, either 
historical or current day, to the stream mouth are unknown. 
 

 
Figure 28.  2001 WDOE oblique photo showing the Harding Creek habitat complex. 
 
Relative Condition 
 
Without adequate historical or current day information on habitat changes to this small 
stream-delta, we chose not to rate the Relative Condition. 
 
Habitat Complex:  Tekiu Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Tekiu Marsh is a narrow cuspate foreland supporting salt marsh at the convergence of 
drift cells from the south and the east.  The T sheet does not indicate a surface channel 
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connection between the marsh and adjacent open waters, and no freshwater sources are 
known to occur at Tekiu Point.   
 
Description of Historical Habitat Changes 
 
By the early 1950s (USGS, Holly quadrangle), a road accessed the southern part of the 
spit near its base and a house was present.  By 1977 (WDOE oblique), the south part of 
the spit had been filled for development of a house and yard and bulkheading occurred 
along much of the south part of the spit (Figure 29).  An estimated 40% of the historical 
marsh has been lost to fill, and driftwood occurs along the north edge of the remaining 
salt marsh (Table 12). 
 
Bulkheading in the drift cell to the east of Tekiu Point is 12%, and in the drift cell to the 
south, about 24% (Hirschi et al. 2003). 
 
Table 12.  Summary of habitat changes to the Tekiu Point habitat complex based on 
a comparison of the 1883 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.48 ha 0.21 ha - 0.27 ha - 56 
Salt marsh 0.39 ha 0.24 ha - 0.15 ha - 38 
Total (spit, marsh) 0.87 ha 0.45 ha - 0.42 ha - 48 

 
 

 50



 
Figure 29.  2001 WDOE oblique photo of the Tekiu Point habitat complex.  A small 
stream appears at the base of the spit (far right of the photo). 
 
Relative Condition 
 
Because just under half the historical salt marsh and spit habitat has been lost, we 
consider the Relative Condition “Moderately Impaired”; it is, however, close to the 
“Severely Impaired” borderline. 
 
Habitat Complex:  Big Anderson Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Big Anderson Creek enters a semi-protected cove (Anderson Cove) that historically had a 
small spit partly enclosing the mouth of the stream (Figure 30).  The width at the mouth 
of the creek in November/December 1876 was 25 links (16.5 ft.) (Jameson 1876).  The 
same GLO survey for this area (Township 24 North, Range 2 West) included the 
following description of forest conditions in the watersheds and the shoreline of Hood 
Canal. 
 
“About one third of the Township is timbered with small growth of fir timber along the 
shore of Hood Canal.  The remaining portion of the township is all burned off and 
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worthless.  There are numerous small brooks running through the township (includes 
Holly area too); water excellent quality.  There are ten settlers on the township; one 
having settled on section 17 (on February 19, 1860).  There is an abundance of game, 
(including) bear, deer, and panther” (Jameson 1876). 
 

Figure 30.  1883 T sheet (top) and 2001 air photo (bottom) showing habitat changes 
to the Big Anderson Creek habitat complex.  Note the presence of the Wm. 
Anderson settlement along the south shore of “Anderson’s Cove” in the 1883 T 
sheet.  In the contemporary image, the large area at the head of the bay is now 
occupied by tidal marsh, invasive exotic plants, and dikes where historically was 
mainly an open tidal flat. 
 
Description of Historical Habitat Changes 
 
At the time of the 1876 GLO and 1883 T sheet surveys, the Big Anderson Creek estuary 
had been settled by William Anderson (Anderson was probably the settler mentioned 
above in the GLO survey notes who had arrived in February 1860), who had cleared the 
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south side (and probably the north side) surrounding the stream mouth (see Figure 30 
above).  Fence lines are shown in these areas in the 1883 T sheet, and old fence posts are 
still evident in the south part of the estuary today (Steve Todd, personal observation).  
Anderson’s Barn and pasture occupied an area that today is salt marsh and tidal channels 
and Seabeck-Holly Road along the south part of the estuary.  A pier-like structure is 
shown in the 1883 T sheet along the south shore of Anderson Cove to the west of the 
Anderson settlement.     
 
A (rail?) road grade is evident in the 1939 air photo, conveniently built along the north 
spit and extending across the tide flat, resulting in filling particularly along the south part 
of the estuary.  A salt marsh has developed immediately upstream and downstream of the 
road causeway where tide flat existed historically (Figure 30).  Secondary tidal channels 
occur behind the historical spit and road fill.  Sometime since the 1950s, a road was also 
constructed along the north part of the estuary (USGS, Holly quadrangle).  This road and 
Seabeck-Holly Road impact the estuary by impounding water on the upstream side.  A 
beaver pond complex also occurs immediately upstream of Seabeck-Holly Road.  
Invasive knotweed (Polygonum spp.) patches occupy portions of the estuary immediately 
adjacent to the main channel and just upstream of Seabeck-Holly Road (Steve Todd, 
personal observation).  The advance of salt marsh where tide flat occurred historically 
may be the combined result of restricting tidal exchange with the road causeway across 
the tide flat and Seabeck-Holly Road, and an increase (beyond a baseline range) in 
sediment delivery to streams in the watershed, due primarily to logging and road-building 
activities over a period of decades (see WDFW and PNPTT 2000 and Kuttel 2003).  
Estimates of overall changes to tidal wetland habitat are summarized in Table 13. 
 
Table 13.  Summary of habitat changes to the Big Anderson Creek habitat complex 
based on a comparison of the 1883 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) 330 ft 0 ft * - 330 ft - 100 
Spit (area) 0.11 ha 0 ha - 0.11 ha - 100 
Salt marsh 0.41 ha 3.06 ha + 2.65 ha + 646 
Tidal flat 13.98 ha ? ha ** ? ha  ? 
Total (spit, marsh) 0.52 ha 3.06 ha + 2.54 ha + 488 

*  Spit was developed over for a road or railroad bed. 
** 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. 
 
Relative Condition 
 
Although a considerable gain in tidal marsh is estimated since historical time at Big 
Anderson Creek, it has resulted in a loss of tidal flats.  Based on substantial habitat 
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modifications at this complex that disrupt tidal exchange, we consider the Relative 
Condition “Moderately Impaired”. 
 
Habitat Complex:  Thomas Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Thomas Creek habitat complex has a very limited estuary and salt marsh in a semi-
protected cove near Holly.   
 
Description of Historical Habitat Changes 
 
Some modifications are evident in the lower reach of Thomas Creek.  It appears that 
sometime perhaps between the early 1950s and 1970s (based on comparison of USGS 
1953 map and 1977 oblique photo) the lower few hundred feet may have been diverted 
north.  Between 1977 and 1992, a forest patch was cleared at the mouth and a house was 
built to the south of the creek, possibly leading to further modifications of the lower 
stream reach.  The riparian corridor in the lower reach of the creek is very narrow and 
encroached by homes, yards, and Holly Road.  A small patch of salt marsh exists today at 
the mouth of Thomas Creek (Figure 31).  A more thorough investigation is needed to 
better understand the modifications and their effects in the lower reach of Thomas Creek. 
 

 
Figure 31.  2001 WDOE oblique photo showing the Thomas Creek stream-delta 
complex in the community of Holly. 
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Relative Condition 
 
Because we lack an adequate understanding of the habitat changes at the Thomas Creek 
complex, we did not assign a Relative Condition rating. 
   
Habitat Complex:  Holly Marshes 
Complex Type:  Spit/marsh 
 
Physical Description 
 
We combined three independent salt marshes (West, Central, and East) that occur in the 
present-day Holly community into one habitat complex because they all occur along a 
low-lying accretion beach.  At the time of the 1883 T sheet, a couple of roads from the 
uplands access the shoreline in the vicinity of these marshes, and one of these roads even 
crossed one of the salt marshes (Figure 32).  The 1883 T sheet shows a stream entering 
the West Marsh.  No tidal channel connections to these historical marshes are evident in 
our T sheet or from GLO sources of the 1800s.   
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Figure 32.  1883 T sheet (top) and 2001 air photo (bottom) showing the Holly 
Marshes habitat complex, a series of backshore marshes that historically occurred 
along much of the shoreline at the present day community of Holly.  The stream 
channel shown near the top of both images is Thomas Creek (see Thomas Creek 
habitat complex narrative above). 
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Description of Historical Habitat Changes 
 
All three marshes (West, Central, and East) have since been entirely filled and developed 
for homes, yards, and driveways (Table 14 provides a summary of estimated changes to 
habitat).  Today, a small ditched stream channel flows between homes and forms a delta 
on the beach.  A tidegate probably regulates or prevents tidal flooding of the homes and 
yards (Figure 33).  The Holly community was developed quite early and it is likely that 
much, if not all, of the historical salt marsh habitat had been lost even as early as 1939.  
Certainly as evidenced by a very coarse 1939 air photo and by a 1953 USGS map 
(USGS, Holly quadrangle), a number of homes occupied the shoreline and a road ran 
adjacent to the shore along the south part of the cove.  A relatively long pier or dock is 
shown in the 1939 photo.  Figure 33 is a 2001 oblique photo that shows the entire 
roadbed fronting the shoreline is bulkheaded (also evident in 1977 oblique).     
 
Table 14.  Summary of habitat changes to the Holly Marshes habitat complex based 
on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.58 ha * 0 ha ** - 0.58 ha - 100 ** 
Salt marsh 1.12 ha 0 ha - 1.12 ha - 100 
Lagoon 0.08 ha 0 ha - 0.08 ha - 100 
Total (spit, marsh, lagoon) 1.78 ha 0 ha - 1.78 ha - 100 

*  Combined spit/berm areas in front of all three historical marshes. 
**  Spits have been developed over. 
 
Relative Condition 
 
None of the historical marshes present at the time of the 1883 T sheet exists today; 
therefore, we consider the Holly Marshes complex “Lost”. 
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ditched stream 
channel 

Figure 33.  2001 WDOE oblique photo of the Holly community, historically 
characterized by a near contiguous band of salt marsh separated from the open 
waters by narrow spit/berms. 
 
Habitat Complex:  Chinom Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Chinom Point is a cuspate spit at the convergence of two drift cells, with salt marsh, a 
tiny lagoon, and a small stream entering the east end of the spit.  Based on the 1875 GLO 
survey and 1883 T sheet, it appears that a surface water connection probably occurred 
between the marsh and adjacent open waters (Figure 34).  A channel was documented 
along the shoreline at 2 links (~ 1 ft.) wide in November-December 1875 (Jameson 
1875).  The same 1875 GLO survey described ‘timber all hauled off’ along the north-
south section line that intersects the far east part of the spit.   
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Figure 34.  1883 T sheet showing the Chinom Point habitat complex.  Note the 
stream entering Hood Canal at the northeast base of the spit. 
 
Description of Historical Habitat Changes 
 
Estimates of quantitative changes to habitat are summarized in Table 15.  A crude 1939 
air photo indicates that the lagoon was still present at that time.  However, no lagoon is 
evident from 1977, 1992, and 2001 oblique air photos.  Modifications to this marsh are 
evident today, as a few homes encroach on the site, and it appears the former marsh has 
been somewhat fragmented.  Also, the former channel connectivity may now be impaired 
(Figure 35).  However, a more thorough examination of this site is needed.  Very few 
shoreline modifications occur in the drift cells affecting Chinom Point (Hirschi et al. 
2003). 
 
Table 15.  Summary of habitat changes to the Chinom Point habitat complex based 
on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.25 ha  0.25 ha 0 ha 0  
Salt marsh 0.31 ha 0.29 ha - 0.02 ha - 6 
Lagoon 0.05 ha 0 ha - 0.05 ha - 100 
Total (spit, marsh, lagoon) 0.61 ha 0.54 ha - 0.07 ha - 11 
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Relative Condition 
 
Though the changes to tidal wetland habitat are minimal, there are indications of 
fragmentation to marsh and channel habitat at this site.  Therefore, we consider the 
Relative Condition “Moderately Impaired”. 
 

 
Figure 35.  2001 WDOE oblique photo of the Chinom Point spit/marsh complex. 
 
Habitat Complex:  Dosewallips River 
Complex Type:  Stream-delta 
 
Physical Description 
 
Among the larger estuaries in the study area, the Dosewallips includes a deltaic fan with 
fluvial sediment deposits and a well-developed tidal marsh system.  Spit features mark 
the outer edge of salt marsh in the north part of the delta.  The forming of the 
Dosewallips estuary likely occurred with the fluvial transport of large volumes of 
sediment down the glacial valley following the retreat of glaciers.  The major modern day 
processes at work in the estuary are flood events capable of carrying relatively coarse 
sediment to the delta, and a macrotidal range (Barnard 2004).  The current day tidal 
influence in the mainstem river extends approximately to the Highway 101 bridge 
crossing. 
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At the time of our earliest GLO survey (1859), no settlers were reported in Township 25 
North, Range 2 West (Trutch 1859).  The 1859 and 1871 survey descriptions of 
Township 25 North, Range 2 West (includes south part of Dosewallips estuary and lower 
watershed, and lower Duckabush and Fulton Creek watersheds) and of Township 26 
North, Range 2 West (includes north part of Dosewallips estuary and lower watershed, 
and Jackson Cove) contain references to fire and early logging in the Dosewallips. 
 
The timber consists of “… fir, cedar, and hemlock, deadened by fire…” (Trutch 1859). 
 

(The) surface of the ground has the appearance of having been burnt over 
many times, part of the timber having been destroyed and the rocks also 
showing the effects of fire.  The best of the timber in sections 1, 12, 13, 
23, 26, 34 and 35 within ¾ mile of tide water has been cut (Morgan 1871). 

 
Description of Historical Habitat Changes 
 
Logging in the Dosewallips watershed can be traced back to 1859 when oxen were used.  
Decades later, an extensive railroad logging system was put in place, with the longest rail 
line running along the south side (right bank) of the river from near the mouth to river 
kilometer 16.4.  Truck logging replaced the railroad after 1920.  Particularly relevant to 
the lower river channel, a splash dam was operated by the Sims Logging Company 
between 1917 and about 1926 at the head of the canyon (RK 6.3).  Logs were collected in 
the water impounded behind the dam until all at once the dam would be opened and a 
torrent of logs and water would be sent downriver.  It is likely this would have had a 
devastating effect on any fish in the river at the time, and certainly on channel habitat 
conditions downstream for quite a distance (Labbe et al. 2005).  It is unknown what 
effect the splash dam operation would have had on estuarine habitat, though it possibly 
resulted in considerable bed scouring and sediment transport pulses to the lower reaches 
of the river. 
 
By the time of the earliest T sheet survey in 1883 the lower Dosewallips River and 
estuary were already being changed by Euro-American settlement and land use activities 
(Figure 36).  The 1883 T sheet shows at least four settlers in the lower Dosewallips River.  
Orchards and fields had been established by this time presumably by cutting the forest to 
the upper edge of the salt marsh in many places. At least two distributary channels are 
shown parting from the mainstem channel in 1883.  A bridge crosses the mainstem 
channel in 1883 at approximately the same location of the Highway 101 crossing today, 
though more perpendicular with orientation of the channel than the skewed orientation of 
the modern bridge.  The 1883 bridge is found just upstream of the upper extent of 
divergence of a possible distributary channel.  A number of bridges would subsequently 
be built and re-built across the river, apparently following flood washouts.  The Olympic 
Highway Bridge, built in 1923, was not replaced until 2000 (Labbe et al. 2005).   
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Figure 36.  1883 T sheet showing the Dosewallips River estuary. 
 
Quantitative estimates of historical habitat changes show a significant increase in tidal 
marsh and associated channel habitat since the 1883 T sheet (Table 16).  Most of this 
gain in tidal marsh is the result of delta progradation of as much as 250 meters or more 
since 1883 (Figure 37).  There are also a few locations where the T sheet surveyors either 
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mapped the landward boundary of salt marsh conservatively (i.e., they mapped the 
boundary seaward of its actual location), or these locations have become predominantly 
salt marsh due to localized subsidence once a former forest or scrub-shrub plant 
community was removed or degraded.  It is also important to note that our current day 
salt marsh estimates include marsh that has been impacted by diking, though salt marsh 
vegetation is still supported behind the diked (or semi-diked) area.   
 
Table 16.  Summary of habitat changes to the Dosewallips River habitat complex 
based on a comparison of the 1883 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) 1.73 ha  0 ha  - 1.73 ha - 100  
Tidal marsh and channels 28.64 ha 46.40 ha + 17.76 ha + 62 
Lagoon 1.80 ha 0.60 ha - 1.20 ha  - 67 
Tidal flat 64.68 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 32.17 ha 47.00 ha + 14.83 ha + 46 

* 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. 
 
The Dosewallips estuary today in many ways resembles the estuary at the time of the 
1883 T sheet, particularly in the general configuration of the delta and major distributary 
channels (Figure 37).  However, land use and specific river management actions, 
particularly in the lower watershed, floodplain river reaches, and estuary, have important 
consequences on the hydrologic connectivity and function of lower river and estuarine 
habitat in the Dosewallips. 
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distance across 6.82 chains” (450 ft.).  B) “Right bank of North outlet of river, 
distance across 3.47 chains” (229 ft.).  C) On right bank of old bed of river, 150 links 
(100 ft.) wide”.  D) (located upstream of the present day Highway 101) “Last half 
mile (east) is through level bottom land not subject to overflow…”  The large tidal 
channel (Wolcott Slough) shown at the north end of the delta was simply described 
in the 1871 GLO notes as the “mouth of slough”. 
 
Aside from adjacent land use, early manipulations to the lower river reach and estuary 
included wood removal.  Logjams along the lower Dosewallips River often posed a threat 
to the early settlers with bank erosion and bridge blowouts, and some early efforts were 
made to remove these jams (Labbe et al. 2005).  The removal of wood and effects of the 
splash dam in the early 1900s already had impacted channel conditions, and possibly 
connectivity of the lower mainstem river channel with side channels and distributaries in 
the estuary.  Wood removal from gravel bars is still occurring in the Brinnon Flat reach, 
and recent surveys indicate that the low amounts of wood occurring in this reach and in 
the immediately downstream estuarine reach of the mainstem are responsible for the low 
number of pool habitats and lack of complexity found in these reaches (Labbe et al. 
2005). 
 
The construction of the Highway 101 causeway in the 1920s and 1930s probably 
impacted channel pattern and lateral connectivity with distributary channels downstream 
of the highway by 1939, the earliest air photo we could find of the estuary.  The channel 
configuration (and sinuosity) in the lower river evident from the 1939 air photo differs 
markedly from the 1883 T sheet (Figure 38), with the 1939 air photo indicating the 
relatively straight pattern also found in 1962 and in more recent air photos.   
 
Channel scars are visible in the 1939 air photo (Figure 38) in the farm fields south of the 
river just upstream of the highway bridge, an area that would later become campsites for 
Dosewallips State Park.  In 1955, a state biologist responding to a landowner complaint 
about bank erosion along the lower right bank river, mapped specific “high water 
overflow channels” in this area.  The same year (1955), the Washington Department of 
Fisheries permitted the landowner to build a dike along the right bank of the river in this 
section to prevent additional erosion.  In response to this dike and the resulting erosion 
problems at the highway, just two years later in 1957, the Washington State Department 
of Highways built a 175 meter long dike on the opposite bank just upstream of the 
highway crossing.  In 1995, Jefferson County re-built this 1957 dike.  To contend with 
yet more erosion problems, the right bank was armored, logjams were removed, and the 
channel re-alligned in 1959, 1961, and in 1964 (Labbe et al. 2005).  The State Parks 
Department armored the right bank downstream of the highway in 1968, and rip-rapped 
its banks in 1978.  It has also dredged the mainstem river channel downstream of the 
highway going back at least as early as the mid-1960s (Barnard 2004).  All of these 
activities have likely contributed to a reduction in the connectivity between the main river 
channel and historical distributary channels that fed other parts of the estuarine delta. 
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Figure 38.  1939 air photo of the Dosewallips Estuary.  Letters A – D correspond to 
the same GLO features as indicated in Figure 37.  Diking of tidal marsh north of the 
mainstem river channel was evident at the time.  Much of this diking was removed 
in Fall 2004 as part of an estuary restoration project.  Though difficult to see in this 
photo, a comparison with the 1883 T sheet (see Figures 36 and 37 above) suggests 
substantial progradation of the active delta between 1883 and 1939, indicated by a 
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seaward advance in salt marsh.  Note also the relatively straight channel pattern 
compared with the 1883 T sheet (see Figures 36 and 37 above) in the lower 
mainstem.    
 
Accounts from old-time residents recall flooding in the 1950s on the Brinnon Flat north 
of the river between Highway 101 and where the Half-way House restaurant is today 
(Labbe et al. 2005).  A comparison of air photos taken every 7-15 years between the 
period of 1939 and 2002 indicates the mainstem thalweg through the Brinnon Flat reach, 
just upstream of the estuary, has shifted repeatedly during this period (Labbe et al. 2005).  
Labbe et al. (2005) suggests this dynamic behavior is likely related to the history of 
channel manipulation and constriction (i.e. bank armoring, bridges, wood removal) in the 
reach and to the legacy of the upstream splash dam.   
 
The banks of the lower river reach were armored or diked at least as early as the 1950s-
60s to provide flood protection along the left bank upstream of Highway 101 at Brinnon, 
and along the right bank at the State Park both upstream and downstream of Highway 
101 (Barnard 2004 and Labbe et al. 2005).  The Highway 101 bridge and causeway 
transects the low-lying portion of floodplain and upper estuary of the Dosewallips, 
affecting mainstem river connectivity and the potential to form new distributaries, and the 
hydrology in the upper reaches of blind tidal channels.  The armoring and diking along 
the left bank of the mainstem upstream of the Highway 101 bridge, has not only 
contributed to bank erosion problems along the opposite bank at the State Park and at the 
bridge (Labbe et al. 2005), but probably has virtually eliminated surface water 
connectivity between the mainstem and distributaries in the central and northern part of 
the estuarine-delta.  Though sub-surface hydraulic continuity between the main river 
channel and estuarine distributaries is evidently strong (Aspect Consulting 2004 cited in 
Labbe et al. 2005), the present day surface water connectivity between the river and 
distributary channels is infrequent, possibly in part a result of the history of dredging the 
lower mainstem river downstream of the highway (Labbe et al. 2005). 
 
In addition to the lower river channel and floodplain modifications, several parts of the 
estuary itself have been diked, further diminishing connectivity with the tidally-
influenced portion of the river.  Sea-dikes in parts of the Dosewallips estuary have 
eliminated salt marsh and tidal channel habitat, or greatly altered tidal exchange to these 
habitats. 
 
The stability of geomorphic features in the north side of the estuarine-delta is striking 
when we compare the seaward edge of salt marsh, location and configuration of major 
tidal channels and spit features shown in the 1883 T sheet (Figures 36 and 37) with that 
found in 1939 (Figure 38), 1962, and in current-day air photos (Figure 37).  The reason 
for this relative stability, compared with the more dynamic southern part of the estuary, is 
that the north part of the estuary has not been activated by fluvial processes for a long 
time (probably at least 135 years).  Wave deposition of sediment has formed spit-like 
features along the outer edge of salt marsh and tidal erosion processes are now 
maintaining channel features in this section.  With the regional subsidence documented in 
estuaries just south of the Dosewallips (at the Duckabush and Hamma Hamma)(Soils, 

 67



undated, cited in Barnard 2004), and the lack of new riverine sediments, the north part of 
the estuary is expected to sink relative to sea level (Barnard 2004).  
 
Wolcott Slough is the most dominant feature located in the north section of the estuary, 
and is fed by a network of small freshwater streams west of Highway 101 in the Brinnon 
Flat.  The highway causeway would certainly have affected the hydrology of Wolcott 
Slough channels in the north part of the estuary, and additional modifications are evident 
in a 1939 air photo with the presence of an east-west road crossing one of the main 
channels of the slough.  However, it appears that this road access and crossing may have 
been destroyed or removed by 1962, and it appears the upper channel itself is wider in 
1962 and in more recent air photos than in the 1939 photo. 
 
The more dynamic and recently active southern part of the estuary has prograded since 
1883 (Barnard 2004).  However, a comparison of air photos from 1939, 1962, and in 
more recent years suggests that much of the progradation may have occurred between 
1883 and 1939 (Figure 38).  The difference in position of the outer edge of salt marsh 
between 1939, 1962, and 2002 in this part of the estuary does not appear significant.  The 
progradation, and associated seaward advance of emergent marsh, accounts in large part 
for the overall gain that our estimates suggest in tidal marsh since 1883 in the 
Dosewallips estuary.     
 
The causes for the progradation are probably the result of increased channelization 
activities in the lower river corridor, and the loss of connectivity of distributaries that 
historically would more likely have transported and deposited sediments somewhat more 
uniformly across the delta during flood events.  Barnard (2004) found that the mainstem 
channel downstream of the highway currently occupies the center of the delta cone, and 
that if the primary constraints (i.e. the bridge and causeway, diking) were removed, the 
channel would seek a more efficient route to the north or south, abandoning its current 
location.  
 
In sum, the cumulative impacts of the Brinnon Flat armoring and floodplain 
modifications, the State Park campground infrastructure and bank armoring (upstream 
and downstream of the highway), the Highway 101 bridge and causeway, and a long 
history of wood removal, have impaired the connectivity between the mainstem river 
channel and the development of new distributaries; also affected are the function of other 
estuarine channels and associated tidal marsh habitats.  Sea-dikes have eliminated or 
altered the hydrology of tidal marsh habitat, mainly to the north of the current day active 
channel. 
 
The Dosewallips estuary and its lower river corridor has recently become a focus of 
significant habitat restoration planning and implementation.  A major portion of sea dike, 
visible at least as early as 1939, located near the center of the estuary within the State 
Park was removed during Fall 2004.  Additional habitat restoration projects that affect the 
Dosewallips estuary are currently in the planning and design phases. 
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Relative Condition 
 
Though the above estimates suggest a substantial gain (62%) in tidal marsh and channel 
habitat since the 1883 T sheet, much of this “new” marsh is associated with progradation 
of the more recently (i.e., last 135 years) active south part of the delta.  This progradation 
has displaced tidal flat habitat as a result.  The connectivity of historical marsh habitat has 
been degraded by diking in tidal marshes affecting channels, particularly in the central 
and north parts of the estuary, and channelization, bank hardening, and diking along the 
mainstem river channel.  Though there have been significant effects on connectivity, 
when considered overall, we consider the Relative Condition “Moderately Impaired”. 
 
Habitat Complex:  Pleasant Harbor Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
A short spit occurs at the opening to Pleasant Harbor, which is a deepwater embayment 
similar in some respects to Fishermans Harbor at the southern end of the Toandos 
Peninsula. 
 
Already by 1883, the spit was modified to some degree by Euro-Americans.  The T sheet 
from that year indicates a “logging camp” at the base of the narrow spit and no salt marsh 
is shown associated with the spit (Figure 39).  Opposite the logging camp was an “Indian 
house”, and a second Indian house was shown inside the harbor on the north shore.  
Three docks are also indicated in the harbor, with roads leading to the uplands from two 
of the docks.  The 1871 GLO survey noted simply a “sandy spit” at the mouth of the 
harbor (Morgan 1871). 
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Figure 39.  1883 T sheet of Pleasant Harbor, showing the spit at the m
Black Point Marsh and Black Point Lagoon habitat complexes ar
south. 
 
Description of Historical Habitat Changes 
 
Table 17 provides a summary of historical habitat changes associated w
1939, a pier is evident on the inside of the spit and log rafts are tied to
deep within the harbor.  A 1957 air photo indicates log rafting, and possi
the shoreline associated with the rafts.  This is at the approximate locat
marina that has occupied this site at least since the 1970s (1977 oblique
pier is gone, but a new one appears again by 1994 and is still present in 2
photo, Figure 40).  A small amount of fringing marsh occurs in the in
today, which may have been present in 1883 as well, but was not mappe
occur in the harbor, one smaller marina just inside the spit, and a larger m
north shore.  A launch ramp and parking area also occurs at the head o
footprint impact of the old logging camp on the spit may not be current
spit feature.  The existing dock or pier on the spit is the only visible hab
though it is believed to be minimal (Figure 40).  The spit occurs at th
north-to-south drift cell that begins at the Dosewallips estuary.  Shorelin
to this drift cell include about 21% bulkheading and a number of dock
along the shoreline (Hirschi et al. 2003). 
 

 

Black Pt. Marsh
     

Black Pt. Lagoon

outh.  The tiny 
e shown to the 

ith the spit.  By 
 the north shore 
ble filling along 
ion of the large 
).  In 1977, the 
001 (oblique air 
side of the spit 

d.  Two marinas 
arina along the 
f the bay.  The 

ly impacting the 
itat impairment, 
e terminus of a 
e modifications 
s and stairways 

70



Table 17.  Summary of habitat changes to the Pleasant Harbor Spit habitat complex 
based on a comparison of the 1883 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) 420 ft 350 ft - 70 ft - 17 
Spit (area) 0.19 ha  0.24 ha + 0.05 ha + 26 
Salt marsh 0 ha 0.03 ha + 0.03 ha + 100 
Total (spit, marsh) 0.19 ha 0.27 ha + 0.08 ha + 42 

 

 
Figure 40.  2001 WDOE oblique photo showing Pleasant Harbor Spit on the right.  
Note the pier on the inside of the spit. 
 
Relative Condition 
 
The quantitative estimates of habitat change provide little information to make a Relative 
Condition rating.  Based on past use of the spit as a logging camp, and the existence of a 
pier on the inside of the spit today, this complex is considered “Moderately Impaired”. 
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Habitat Complex:  Black Point Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Black Point Marsh was described in the 1871 GLO notes as a “small salt marsh” (Morgan 
1871), and the 1883 T sheet indicates a rather broad berm separating a salt marsh and 
lagoon from the open waters of Hood Canal (Figure 41).  No surface connection with 
adjacent open waters is evident from the historical sources available, and freshwater 
stream inputs at this site are not known.  The 1871 GLO survey also describes a “logging 
works” in the immediate vicinity of the marsh (Morgan 1871). 
 
Description of Historical Habitat Changes 
 
It is difficult to tell from the 1939 air photo whether the site had already been developed.  
By 1977, the marsh had been developed, and the historical salt marsh is no longer present 
(Table 18 and Figure 42). 
 
Table 18.  Summary of habitat changes to the Black Point Marsh habitat complex 
based on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.20 ha  0 ha  - 0.20 ha - 100 
Salt marsh 0.09 ha 0 ha - 0.09 ha - 100 
Lagoon 0.12 ha 0 ha - 0.12 ha - 100 
Total (spit, marsh, lagoon) 0.41 ha 0 ha - 0.41 ha - 100 

 
Relative Condition 
 
With none of the historical wetland habitat remaining at this site, the Black Point Marsh 
complex is considered “Lost”. 
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Figure 41.  1883 T sheet showing the Blac
habitat complexes.   

 

Black Point Marsh
 

Black 
Point 

Lagoon

k Point Marsh and Black Point Lagoon 

73



 

 

former Black Pt. Marsh complexroad crossing

Figure 42.  2001 WDOE oblique photo of the site of the former Black Point Marsh 
complex (near the center of the image).  The Black Point Lagoon habitat complex is 
shown at the far left of the image, with a road crossing the head of a channel that 
drains from a small kettle lake (see narrative below). 
 
Habitat Complex:  Black Point Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description         
 
One of the more unusual habitat complexes in this study area, this site is characterized by 
a deep water “lake” that was connected to the open salt water via a channel or “ditch”, as 
described by the 1871 GLO survey (Morgan 1871).  These surveyors called the water 
body “Fulton Lake” at the time.  An unusual feature with connection to Hood Canal, this 
kettle lake was likely formed by an ice chunk during the last glaciation.  Narrow bands of 
salt marsh occurred on both sides of the ditch or channel, and a smaller lagoon and salt 
marsh was near the opening to Hood Canal.  Two to three docks were present in the small 
lake with roads leading to them.  It is not clear if the docks were in fact docks as we 
know them today, or if they were used to tie up logs along the shore.  It appears from 
both the GLO notes and the T sheet that this site was being logged and modified very 
early on.  Though a channel connecting the lake/pond and Hood Canal may have formed 
under natural conditions, the “ditch” referred to in 1871 and shown in the 1883 T sheet 
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may have been dredged out of an existing channel to facilitate the transfer of logs out of 
the lake, and possibly allow smaller boats to access the docks in the lake.  Given that 
modifications had already taken place by 1871 and 1883 historical surveys, we do not 
know if the pond was tidally accessible prior to these modifications.   
 
Description of Historical Habitat Changes   
 
Historical habitat changes are summarized in Table 19.  By 1939, a road was present 
crossing the exit of the lake, and by 1977, it appears that some filling of former salt 
marsh near the mouth of the channel may have occurred to construct a house.  In recent 
years, a southward pointed spit occurs at the mouth of the channel at its entrance to Hood 
Canal.  Today, a connection between the deepwater lagoon and the salt water is 
maintained via a 6-7 ft. diameter concrete pipe, and salt tolerant organisms including 
mussels, sea stars, and sticklebacks are found in the lake/pond (Steve Todd and Hans 
Daubenberger, personal observations).   
 
Table 19.  Summary of habitat changes to the Black Point Lagoon habitat complex 
based on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Salt marsh 0.61 ha 0.17 ha - 0.44 ha - 72 
Lagoon 1.55 ha 0.11 ha - 1.44 ha - 93 
Total (marsh, lagoon) 2.16 ha 0.28 ha - 1.88 ha - 87 

 
Relative Condition 
 
Based on the considerable loss of salt marsh and associated lagoon located downstream 
of the lake, this complex is considered “Severely Impaired”. 
 
Habitat Complex:  Quatsap Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Quatsap Point is a cuspate spit located at the convergence of drift cells.  A narrow berm 
protects a salt marsh, and although infrequent breaches of the spit occur, we see no signs 
historically or today of a regular tidal connection.  Freshwater inputs to the marsh are 
unknown.  
 
Description of Historical Habitat Changes 
 
The Quatsap Point habitat complex has changed very little since the 1883 T sheet (see 
Table 20 and Figure 43).  The 1977 oblique air photo shows some evidence of a path or 

 75



access across the marsh, though it appears that by 1994, marsh vegetation had re-
established. 
 
Table 20.  Summary of habitat changes to the Quatsap Point habitat complex based 
on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 0.91 ha 0 ha * - 0.91 ha - 100 * 
Salt marsh 0.60 ha 1.15 ha * + 0.55 ha + 92 * 
Total (spit, marsh) 1.51 ha 1.15 ha - 0.36 ha - 24 

*  Current day estimate of spit and salt marsh were lumped and called “salt marsh” 
 
A low-lying grassland area shown in the T sheet to the north of Quatsap Point has long 
been developed for homes (at least by the early 1950s according to a USGS map from 
1953), and some bulkheading and fill below high water has occurred in association with 
the homes.  Bulkheading occurs along about 14% of the shoreline length to the north of 
Quatsap Point, including along the base of the spit itself, and along just 6% of the 
shoreline to the southwest (Hirschi et al. 2003).   
 

 
Figure 43.   2001 WDOE oblique photo showing the Quatsap Point habitat complex. 
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Relative Condition 
 
Based on few changes at Quatsap Point, the relative condition is considered “Functional”. 
 
Habitat Complex:  Duckabush River 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Duckabush River estuary is among the larger stream-delta complexes in the study 
area.  Similar to the Dosewallips and Hamma Hamma estuaries, its formation came about 
following the most recent glaciation when large volumes of sediment were carried 
downstream through a glacially carved valley, to form the delta fan at Hood Canal. 
 
The earliest historical survey of the Duckabush estuary is from an 1859 meander survey; 
however, the only description worthy of note from this survey is of crossing the “South 
branch of river” and crossing of “right bank” and “left bank” of a channel in the delta, the 
width of the channel being about 200 feet at the time (Trutch 1859).   
 
Two main river channels were evident at the time of the 1871 GLO and 1883 T sheet 
surveys.  The 1871 GLO survey refers to a “South fork” (as did the 1859 meander 
survey) and a “Middle Branch” (Morgan 1871).  Curiously, there is no mention of a north 
branch or fork.  Euro-American settlement was already beginning to shape the lower 
riverine and estuarine landscape by the time of the 1871 GLO survey.  Thomas Pierce 
apparently had cleared and fenced an area on the south side of the river by 1871 
(according to Morgan 1871), which is upstream of the salt marsh. By 1883, the T sheet 
shows that William Pierce (who may have been a relative of Thomas) had a pasture and 
orchard to the north of the river (Figure 44). 
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Figure 44.  1883 T sheet showing the Duckabush estuary complex.  Note the 
connectivity of tidal marsh and associated channels, including river distributaries at 
the time. 
  
Description of Historical Habitat Changes   
 
Quantitative estimates of historical habitat changes to the Duckabush estuary are 
summarized in Table 21.  Perhaps the most immediately evident difference in comparing 
the 1883 T sheet with current day imagery is that just one river channel occurs today 
when historically there were at least two channels (Figure 45).  The northern-most branch 
shown in the 1883 T sheet is now a blind channel that has been disconnected from the 
current day main channel, probably since the Highway 101 causeway was built in the 
1930s.  Certainly by 1957 (air photo), this channel connection had been eliminated, 
though the old channel scar was still evident at the time (Figure 46). 
 
Table 21.  Summary of habitat changes to the Duckabush River habitat complex 
based on a comparison of the 1883 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 0.97 ha 0 ha - 0.97 ha - 100 
Tidal marsh (+ channels) 25.35 ha 39.82 ha + 14.47 ha + 57 
Lagoon 0 ha 0.11 ha + 0.11 ha + 100 
Tidal flat 72.74 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 26.32 ha 39.93 ha + 13.61 ha + 52 

* 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 45.  2000 WDNR ortho-photo overlaid with habitat features from the 1883 T 
sheet (color-coded) of the Duckabush estuary complex.  Dark lines (marked by 
arrows) outline the extent of historical tide flat that is now mostly tidal marsh and 
channel habitat, indicating progradation.  Letters A and B mark the locations of key 
features described in the October 1871 General Land Office survey, which appear 
to correspond well with the 1883 map.  A)  “South fork of Duckabush River, 50 
links (33 ft.) wide … enter low flat, subject to overflow at high tides”.  B)  “Middle 
branch of river”. 
 
Though our estimates indicate a substantial gain in overall tidal marsh and channel 
habitat in the Duckabush estuary since 1883, much of this increase in tidal marsh is the 
result of progradation of the delta, and the displacement of historical tidal flat habitat 
with new salt marsh (Figure 45 above).  In addition, much of the historically connected 
tidal marsh and channel habitat has been functionally disconnected from riverine and 
tidal processes by dikes and the Highway 101 causeway that crosses the estuary. 
 
The Highway 101 causeway, built in the 1930s, has effectively “locked in” the current 
day channel locations, preventing future avulsions and restricting the lateral connectivity 
of the current day river channel with adjacent historical tidal marsh and channel habitat.  
Probably related to the loss of tidal prism upstream of the highway causeway, historical 
salt marsh, in places upstream of Highway 101, has become inhabited with scrub-shrub 
wetland and upland vegetation, including exotic species.   
 
In addition to the impacts of the highway causeway, the mainstem river immediately 
upstream and downstream of the highway has been armored, diked, dredged, and has had 
wood removed from its channel, contributing to further isolation of the main channel 
from adjacent tidal marsh and distributary channels.  These channel constrictions have 
probably led to the progradation observed in the Duckabush estuary.  The entire delta has 
prograded since 1883, and it is possible that much of this progradation may have already 
taken place by 1939, given evidence from a rather poor-quality air photo from that year.  
The progradation appears the most pronounced in the vicinity of the current day river 
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channel which probably reflects the fact that the other major distributary and secondary 
estuarine channels have been cutoff or much reduced from riverine influence, particularly 
since the highway causeway was constructed. 
 
Though not connected with the main river channels, diking had certainly taken place by 
1957 in the far northeast portion of salt marsh that occurs behind a spit (see air photo, 
Figure 46).  By 1977 (WDOE oblique), it appears they were freshly filling near the base 
of the historical spit and salt marsh for the construction of homes.  The salt marsh that 
remains is degraded and converting in part to scrub-shrub or upland vegetation. 
 

e

Figure 46.  1957 air photo of the Duckabush estuary complex
historical tidal marsh in the northeast corner of the estuary, b
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Habitat Complex:  McDonald Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
McDonald Creek is a steep, confined stream that enters a semi-protected embayment 
called McDaniel Cove.  The 1883 T sheet indicates a small patch of salt marsh (0.29 ha) 
at the creek mouth.   
 
Description of Historical Habitat Changes 
 
Highway 101 was likely built by the 1920s across the stream at the mouth, which resulted 
in filling of some of the former salt marsh and tide flat.  There has been no net change in 
the amount of salt marsh (about 0.29 ha), though at least some of the former marsh has 
been filled by the highway or adjacent development, and new marsh now occupies former 
tidal flat habitat located downstream of the highway crossing.  An air photo from 1957 
indicates a fairly large building located near the mouth of the stream and fill along the 
south shore of the embayment, and some other unidentifiable structure, possibly a boat 
launch.  The building evidently was removed some time between 1977 and 1994 based 
on examination of WDOE oblique photos.  Remnants of the aforementioned possible 
boat launch are still evident today (Figure 47).  Sometime between 1957 and 1977, it 
appears that an approach was constructed for a possible causeway across McDaniel Cove 
that would have eliminated the hairpin turn at the mouth of the creek.  The partially built 
causeway currently results in the filling of shallow tide flat habitat and the disruption of 
sediment transport in the cove. 
 
Relative Condition 
 
Though no net change in tidal marsh is observed associated with McDonald Creek, the 
creek mouth has been filled and other habitat impairments, as described above, are 
evident in McDaniel Cove.  For these reasons, the relative condition of the complex is 
considered to be “Moderately Impaired”. 
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Figure 47.  2001 WDOE oblique phot
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Habitat Complex:  Fulton Creek 
Complex Type:  Stream-delta 
 
Physical Description 
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Figure 48.  1883-84 T sheet (at left) and 2000 WDNR orthophoto (at right) showing 
changes to the Fulton Creek habitat complex.  Log chutes are evident just west of 
Fulton Creek in the T sheet (only one is shown in this image), including a log chute 
placed in a stream channel.  These log chutes or flumes, used to quickly transport 
cut logs from the uplands to the accessible marine shoreline, are evident in the 1880s 
T sheets along many parts of the Hood Canal shoreline.  
 
Description of Historical Habitat Changes 
 
The 1883-84 T sheet shows a patch of tidal marsh just upstream of the current-day 
Highway 101 crossing.  The highway crossing of the mouth was built on partial fill that 
eliminated some of the former salt marsh and tidal flat habitat, and created a restriction to 
tidal exchange (Figure 49).  It also appears that upland vegetation, including exotic 
vegetation, is now displacing former salt marsh upstream of the highway crossing.  It is 
uncertain what is causing this displacement, but possibly tidal restriction, and also 
armoring of the main channel along the left bank has isolated the channel from what 
remains of the historical salt marsh.  It also appears at least as early as 1939 (also seen in 
1957 and 1962 air photos) that a dike or crude road access was made across the former 
salt marsh.  A 1977 oblique photo suggests that the massive amount of intertidal fill that 
occurs seaward of Highway 101 along the north bank may have been recently placed 
(Figure 50).  In the same image we see that the former remnant salt marsh upstream of 
the highway appears to have been dredged and an access road and vehicles or small 
structures appear along the access road (see 1977 oblique, Figure 50, or 2001 WDOE 
oblique).  It is unconfirmed, but possible that the salt marsh was dredged to help fill the 
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intertidal area on the opposite side of the highway.  The dredged area now serves as a 
lagoon habitat supporting chum salmon spawning (Ron Hirschi, personal communication 
by email, March 6, 2006).  A minimal amount of low elevation salt marsh now appears 
seaward of the highway crossing.  Today, just 35% of the historical salt marsh exists in 
terms of total surface area (1.60 ha compared to 0.56 ha today), and what remains is 
largely fragmented.  A large area of the historical tide flat has now been filled as well. 
 

e

Figure 49.  1957 air photo of the
filling of the intertidal as seen in 
highway bridge. 
 

 

dik
 
 Fulton Creek stream-delta prior to dredging and 
Figure 50 below.  A dike is evident upstream of the 
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Figure 50. 1977 WDOE oblique photo showing the Fulton Creek stream-delta 
complex.  Note the filling of tide flat and marsh to the immediate right of the creek 
mouth. 
 
Though not identified in this study as a habitat complex, a steep unnamed stream with a 
limited delta occurs south of Fulton Creek.  The 1883-84 T sheet shows a log chute down 
the draw of the stream and extending over the shoreline.  No salt marsh is indicated in the 
T sheet.  The width of this stream was 10 links (6.6 ft.) in November 1871 (Morgan 
1871).  The mouth of the stream is directly impacted by the Highway 101 crossing and 
bulkheaded fill to the immediate south of the creek mouth.  This site has been filled for 
several decades, beginning sometime between 1962 and 1977 (based on an air photo 
comparison). 
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Relative Condition 
 
Based on a significant decrease in historical tidal marsh and tidal flat habitat, and 
impairment of the remaining marsh habitat, the Fulton Creek complex is considered 
“Severely Impaired”. 
 
Habitat Complex:  Triton Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
In the 1883-84 T sheet, Triton Marsh was shown, just west of Triton Head, as a salt 
marsh with a tiny lagoon behind a relatively broad berm with no apparent tidal channel 
connection (Figure 51).  Freshwater stream inputs are unknown at this site. 
 

   

Triton 
Marsh 

Schaerer 
Creek 

log chute

Figure 51.  1883-84 T sheet showing the Triton Marsh and the Schaerer Creek 
habitat complexes. 
 
Description of Historical Habitat Changes 
 
This marsh has been altered since the late 1800s, and overall quantitative changes to 
habitat are summarized in Table 22.  It appears that possibly between 1942 and the early 
1950s (USGS, Holly quadrangle, and 1962 air photo), the marsh was dredged out to 
create a deep-water lagoon or pond, and a channel connection between the lagoon and 
open salt water is evident from both the 1953 USGS map, and 1962 and 1977 air photos.  
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It is not known whether this tidal opening is maintained by dredging or a tide gate or pipe 
structure.  Possibly associated with dredging of the lagoon/pond, the former spit seems to 
have been broadened into an artificial berm or dam-like structure (Figure 52).  Homes are 
evident around the lagoon at least as early as 1962 (based on air photo). 
 
Table 22.  Summary of habitat changes to the Triton Marsh habitat complex based 
on a comparison of the 1883-84 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.14 ha 0.16 ha * + 0.02 ha + 14 * 
Salt marsh 0.38 ha 0 ha - 0.38 ha - 100 
Lagoon 0.03 ha 0.41 ha ** + 0.38 ha + 1266 ** 
Total (spit, marsh, lagoon) 0.55 ha 0.57 ha + 0.02 ha + 4 

*  Historical spit appears modified for use as a dam structure for the lagoon/pond. 
**  The current day lagoon-like feature appears to have been artificially dredged around 
the mid 1900s, eliminating the historical salt marsh. 
 
Relative Condition 
 
Because modifications (which include conversion of salt marsh to a dredged lagoon) to 
this small complex are obvious from the historical record, the relative condition is 
considered to be “Moderately Impaired”. 
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rail launches at this site (Figure 53).  A small patch of salt marsh occurs today along the 
north side of the delta. 
 
Table 23.  Summary of habitat changes to the Schaerer Creek habitat complex 
based on a comparison of the 1883-84 T sheet with current day air photo delineation 
of habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.04 ha 0 ha - 0.04 ha - 100 
Salt marsh 0.43 ha 0.33 ha - 0.11 ha - 23 
Total (spit, marsh) 0.47 ha 0.33 ha - 0.30 ha - 30 

 

 
Figure 53.  1993 WDOE oblique photo showing the Schaerer Creek complex. 
 
Relative Condition 
 
Based on the filling over of former salt marsh and spit associated with this small stream-
delta, the relative condition is considered “Severely Impaired”. 
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Habitat Complex:  Wacketickeh Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Wacketickeh Creek is a steep stream with limited estuarine development.  The December 
1875 GLO survey recorded its width at 30 links (20 ft.) at the mouth (Jameson 1875).  
The 1883-84 T sheet indicates the stream channel entering Hood Canal adjacent to a 
small spit and salt marsh to the immediate north that we consider a part of the complex.  
There is reason to believe that the creek channel could have avulsed into the marsh and 
indeed helped build the marsh over time  (Figure 54). 
 

Figure 54.  1883-84 T sheet of the Wacketickeh Creek 
the creek mouth apparently entered Hood Canal on th
grassland spit and enclosed marsh. 
 
Description of Historical Habitat Changes 
 
Table 24 provides a summary of overall changes to habi
Highway 101 crosses the mouth and inevitably has resul
around the delta.  By the time of the 1977 oblique photo, 
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built out on the historical spit feature. By 1993, there is at least one large building, a 
number of roads, and the salt marsh appears mostly filled.  By 2001, several old cars 
appear discarded out on the former spit (Figure 55).  A much larger area of salt marsh has 
now occurs along the south portion of the delta where historically it apparently was not 
present. 
 
Table 24.  Summary of habitat changes to the Wacketickeh Creek habitat complex 
based on a comparison of the 1883-84 T sheet with current day air photo delineation 
of habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.15 ha 0 ha - 0.15 ha - 100 
Salt marsh 0.28 ha 1.09 ha + 0.81 ha + 289 
Lagoon 0.04 ha 0 ha - 0.04 ha - 100 
Tidal flat 8.56 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 0.47 ha 1.09 ha + 0.62 ha + 132 

* 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. 
 
Relative Condition 
 
Due to direct impacts from the Highway 101 crossing and the filling of much of the tidal 
flat and historical marsh associated with this small stream-delta, the relative condition is 
considered “Severely Impaired”. 
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Figure 55.  2001 WDOE oblique photo showing the Wacketickeh Creek habitat 
complex. 
 
Habitat Complex:  Hamma Hamma River 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Hamma Hamma River estuary is one of the larger habitat complexes in the study 
area, similar in scale to the Duckabush and Dosewallips.  Historically, the estuary was 
comprised of multiple distributary branches, a tidal marsh and associated channel 
network, and deltaic flats (Figure 56).  A northward pointed spit feature extended across 
the southern part of the estuary, marking the outer edge of salt marsh, similar to the 
features in the north part of the Dosewallips estuary.  Tidal influence extends upriver 
(from just downstream of Hwy. 101) to about river mile 0.6 (Williams et al. 1975). 
 
The General Description from the GLO survey of 1875 for Township 24 North, Range 3 
West (Jameson 1875) relates the early interest in timber removal from the Hamma 
Hamma watershed and potential (or lack of) for transport of logs down the river. 
 

There is a stream of considerable size (Hamma Hamma), but it is not 
suitable to drive logs on, because about two miles from the mouth of the 
stream is the commencement of a canyon which is impossible to do 
anything with… and there is no timber above the canyon… The township 
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has had about 2000 acres of timberland stripped of the timber.  It has yet a 
small body of very fine timber, about 2500 acres… 8 settlers (occupy) the 
Township … 

 

 
Figure 56.  1883-84 T sheet showing the Hamma Hamma estuary.  Note the 
prominent spit feature enclosing the largest contiguous patch of tidal marsh along 
the south part of the estuary.  Also, the mainstem river channel at the time is today 
a major blind tidal slough, no longer connected surficially with the current day 
mainstem, which occupies what was the southern-most distributary channel on 
1883-84 T sheets. 
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Description of Historical Habitat Changes 
 
Several settlers already occupied the lower Hamma Hamma River Valley at the time of 
the 1875 GLO survey and the 1883-84 T sheet.  Charles Henry had cleared forest along 
the right bank for pasture and fencing, and other settlers occupied the north side of the 
valley above the estuary.  Log chutes are apparent in the 1883-84 T sheet leading down to 
the north side of the delta, as well as south of the estuary.  The current day mainstem was 
a distributary channel in 1883-84, and the main river channel at the time of the 1875 and 
1883-84 surveys is now a blind tidal slough that is connected with the mainstem channel 
only during higher tides (WDFW and PNPTT 2000).  In general, the 1875 GLO notes 
appear to agree well with the T sheet survey of 1883-84, and even add some additional 
information to the picture during early settlement time. 
 
Table 25 provides a summary of quantitative historical habitat changes to the Hamma 
Hamma estuary.  Though a considerable increase in tidal marsh and associated channel 
habitat has been estimated since 1883-84, the overall hydrologic connectivity of the 
estuary has been severely impaired since historical times.  The Hamma Hamma estuary 
was a complex of numerous active distributary and tidal channels at the time of the 1875 
and 1883-84 surveys (Figure 56).  Major alterations have occurred that affect the 
connectivity of the riverine and tidal channels with salt marsh, and the tidal exchange of 
the estuary (ESA 2003 and Correa 2002).  Kunze (1984) and ESA (2003) provide 
descriptions of vegetation communities in the Hamma Hamma estuary. 
 
Table 25.  Summary of habitat changes to the Hamma Hamma River estuary 
habitat complex based on a comparison of the 1883-84 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) 1850 ft 0 ft - 1850 ft - 100 
Spit (area) 0.47 ha 0 ha - 0.47 ha - 100 
Tidal marsh (+ channels) 21.50 ha 35.22 ha + 13.72 ha + 64 
Tidal flat 130.98 ha ? ha * ? ha ? 
Total (spit, marsh, channels) 21.97 ha 35.22 ha + 13.25 ha + 60 

* 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. 
 
A large area of tidal marsh has grown where tidal flats occurred historically in the 
northern part of the estuary (Figure 57).  The Highway 101 causeway, constructed in 
1932, was placed within the upper section of tidal marsh, and fixed the position of the 
mainstem river channel and a major distributary channel in their present-day locations 
with bridge crossings.  Aside from a footprint impact on tidal marsh and channel habitat 
from the causeway fill, the surficial connectivity of the distributary channel with the 
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mainstem became lost over time in the estuary, and tidal exchange in former distributary 
and blind channels has been reduced by the presence of the causeway.  Apparently, 
sediment has become trapped on the upstream end of the causeway, where it is allowed to 
pass under bridges, and this has accreted sediments near the causeway, resulting in the 
conversion of tidal wetland to upland plant communities (ESA 2003). 
 
Another substantive impact to the overall estuarine connectivity is past dredging of the 
lower Hamma Hamma mainstem.  It has also been diked from the highway downstream, 
further isolating the mainstem from tidal marsh and channel habitat to the north.  A 1939 
air photo shows the distributary channel as indicated in the 1883-84 T sheet was still 
apparently active and capable of transporting a lot of water (Figure 58).  Apparently a log 
jam was removed in the 1950s that enabled the entire river flow to be directed into its 
current path (ESA 2003), and today the old distributary channel (mainstem in 1883-84) is 
connected with the mainstem channel only during high tides (WDFW and PNPTT 2000).  
In 1958, the Hamma Hamma Oyster Company was permitted to build a dike, armor the 
banks, and dredge the lower mainstem downstream of the highway to contain the river 
flow and prevent the destruction of their shellfish beds throughout most of the delta flats 
(WDFW and PNPTT 2000).   
 
There are more similarities in channel plan form and vegetation patterns between the 
1883-84 T sheet and 1939 air photo than between the 1939 and more recent air photos 
(Figure 58).  For example, the boundary of forest and salt marsh just upstream of the 
Highway 101 causeway is very similar in the 1883-84 and 1939 views.  Since 1939 the 
forest appears to be retreating landward and is becoming displaced with salt marsh.  A lot 
of dead standing conifers are found in this area today.  This may be consistent with 
subsidence due to tectonic processes and sea level rise (Soils, undated, cited in Barnard 
2004).  The reduction and eventual loss of river-derived sediments in this location since 
at least the 1930s might also exacerbate the subsidence.  Salt water has intruded, and over 
time has killed off sections of forest where salt marsh is now developing.  An oblique 
photo from 1977 seems to indicate that by that time salt marsh was becoming established 
where forest was growing just a few decades before in 1939. 
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Figure 57.  2000 WDNR ortho-photo overlaid with habitat features from the 1883-
84 T sheet (color-coded) of the Hamma Hamma River estuary.  The dark line 
(shown with arrows) indicates the extent of historical tidal flat that is in the present 
day mostly tidal marsh and associated channel habitat.  Letters A through E mark 
the locations of features described in the December 1875 GLO survey.  A) “Mouth 
of creek from southwest, 40 links (26 ft.) wide”.  B) “Mouth of slough”.  C) “Outlet 
of slough”.  D)  “Intersect slough, no trees to mark”.  E) “Intersect mouth of 
Hamma Hamma River, set post, no trees to mark”.   
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Some salt marsh and tidal flat habitat present in 1883-84 at the south edge of the estuary 
has been filled over, and is now occupied by the Hamma Hamma Oyster Company 
shellfish facility.  A dike or railroad grade was built along the spit long ago, and though 
the dike is eroding away, the piling is still evident today (Figure 57).  This spit marks the 
terminus of a south-to-north drift cell that is about 25% bulkheaded along its length 
(Hirschi et al. 2003). 
 
Relative Condition 
 
Despite a substantial gain in tidal marsh habitat, the overall connectivity of the Hamma 
Hamma estuary has been severely impaired, primarily by the Highway 101 causeway and 
dredging and diking of the mainstem river channel, both upstream and downstream of the 
highway.  Because of the significant loss of connectivity, the relative condition of this 
complex is considered to be “Severely Impaired”. 
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Figure 58.  1939 air photo showing the Hamma Hamma estuary.  Letters A – E 
indicate the locations of features described in the early GLO survey (see Figure 57 
above).  Notice the similarities in location of channels and boundary between tidal 
marsh and forest in the 1883-84 T sheet (Figures 56 and 57) and 1939 air photo. 
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Habitat Complex:  Jorsted Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
On the 1884 T sheet, Jorsted Creek entered Hood Canal along the north margin of a salt 
marsh, partially enclosed by a northward pointed spit (Figure 59).  The width of the 
stream at its mouth was 12 links (8 ft.) in December 1875, and section 34 in the lower 
Jorsted watershed was described as “Nearly all logged off” at the time (Jameson 1875; 
see also Amato 1996).  On the 1884 T sheet, there is evidence of an orchard and clearing 
to the south of the stream. 
 
Description of Historical Habitat Changes 
 
Quantitative estimates of historical habitat changes are summarized in Table 26.  Air 
photos from 1939 and 1977 show log rafting at the mouth of Jorsted Creek.  Vertical 
piling left over from those days litters the delta area.  Highway 101 and adjacent fill 
probably eliminated most of the former salt marsh, and residential development in the 
lower floodplain and additional roads upstream of Highway 101 are evident from a 1947 
USGS map (USGS, The Brothers quadrangle).  Additional houses were built and stream 
channel modifications took place between 1977 and the present (based on comparison of 
1977, 1993, and 2001 WDOE oblique photos).  Stream-side residential housing has 
resulted in channelization of the lower stream reach and isolation from its former 
floodplain and estuary (Figures 59 and 60).  The historical tidal marsh has been 
completely eliminated, and now a limited amount of salt marsh has developed out in the 
present day delta.  Bulkheading occurs along about 25% of the shoreline in the drift cell 
affecting the historical spit at the mouth of Jorsted Creek (Hirschi et al. 2003). 
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Figure 59.  1884 T sheet (top) and 2000 WDNR orthophoto (bottom) showing 
changes to the Jorsted Creek habitat complex.  Even in 1884, much of the lower 
stream reach had been cleared for agriculture, though a significant spit and tidal 
marsh appear closely linked with the stream mouth.  No spit or salt marsh exists 
today, and the lower stream reach has been channelized and moved to the north of 
its historical location.  
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Table 26.  Summary of habitat changes to the Jorsted Creek habitat complex based 
on a comparison of the 1884 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) 950 ft 0 ft - 950 ft - 100 
Spit (area) 0.32 ha 0 ha - 0.32 ha - 100 
Tidal marsh (+ channels) 2.20 ha 0.29 ha - 1.91 ha - 87 
Tidal flat 17.10 ha ? ha * ? ha ? 
Total (spit, marsh, channels) 2.52 ha 0.29 ha - 2.23 ha - 88 

* 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. 
 
Relative Condition 
 
Due to substantial loss of historical tidal marsh and severe impairment of former 
connectivity, the relative condition of this complex is considered “Severely Impaired”. 
 

 
Figure 60.  1993 WDOE oblique photo showing the Jorsted Creek habitat complex. 
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