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North Hood Canal Sub-Region 
 

Sub-Region Summary 
 

Geographic Location 
 
The North Hood Canal sub-region extends along both shores of Hood Canal from 
approximately the Hood Canal Bridge to a divergence zone located west of Oak Head at 
the southern end of the Toandos Peninsula (an arm of the Olympic Peninsula) and to a 
divergence zone located between Olympic View Creek and Johnson Creek on the Kitsap 
Peninsula (Figure 1). 
 
Geology and Shoreline Sediment Drift 
 
The coastal geology of the North Hood Canal sub-region consists of glacially-derived 
material, mainly till and outwash deposits, along both shorelines and coastal beach 
deposits, in particular along much of the eastern shore of the Toandos Peninsula.  
Alluvium occurs at the larger estuaries at Shine and Thorndyke creeks, and where smaller 
steep streams enter Hood Canal (Yount et al. 1993). 
 
Net shoreline sediment drift in the sub-region is dominated by south-to-north drift (Figure 
1).  The entire length of shoreline in the Kitsap Peninsula side of the sub-region occurs 
along one long drift cell, and most of the shoreline on the Olympic Peninsula consists of 
one drift cell (WDOE 2002, based on Taggart 1984).  A relatively short north-to-south 
cell contributes sediment to Hazel Point at the southeast tip of the Toandos Peninsula, 
and an east-to-west cell occurs along the north shore of Squamish Harbor (WDOE 2002, 
based on Johannessen 1992). 
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Figure 1.  North Hood Canal sub-region, including habitat complexes and net 
sediment drift (WDOE 2002, based on Taggart 1984 and Johannessen 1992).  The 
sub-region is dominated by south-to-north net sediment drift direction along both 
west (Olympic Peninsula) and east (Kitsap Peninsula) shorelines.  The sediment 
divergence zones located west of Oak Head and south of Olympic View Creek are 
not shown in entirety on this map.  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 GLO survey notes 
• 1878 (T1556), 1884 (T1558b), and 1927 T sheets (T4286 and T4287) 
• 1942 U.S. Army, 1957, 1972, 2000 WDNR, 2001 Kitsap County vertical air 

photos 
• 1977, 1992 (Kitsap County), 1994 (Jefferson County), 2001 WDOE oblique 

photos (WDOE on-line series) 
 
The below narrative for this sub-region often refers to specific figures embedded in the 
text that have been imported from the listed information sources.  Sometimes the 
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 
 
There are 24 habitat complexes in the North Hood Canal sub-region, including 8 stream-
delta and 16 spit/marsh complexes.  Just three of the complexes are greater than 28 ha in 
size, while eight complexes are less than one hectare in size (habitat complex scale is 
based on the historical delineation of combined tidal flat, spit, marsh, channel, and lagoon 
habitat)(Figure 2).  The amount of tidal wetland habitat (marsh, channel, and lagoon) has 
been reduced from 105 ha distributed across 19 of the 24 complexes to 66 ha (37% 
decrease) contributed by only 12 habitat complexes.  Therefore, seven habitat complexes 
in the sub-region that historically supported tidal wetland habitat (marsh or lagoon) no 
longer provide any of this habitat (Figures 3 and 4).  Three habitat complexes in the sub-
region (Shine Creek, South Point, and Thorndyke Creek) historically contributed 81% of 
the tidal wetland habitat for the entire sub-region, and the same three today contribute 
94% of tidal wetland habitat in the sub-region.  Summary information for individual 
habitat complexes in the North Hood Canal sub-region can also be found in Appendix A, 
Table 13. 
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Figure 2.  Scale, in ascending order, of habitat complexes in the North Hood Canal 
sub-region.  Blue columns represent stream-delta complexes.  Scale was determined 
by summing the area of tidal flat, spit, tidal marsh, channel, and lagoon habitat 
features associated with each complex, based on the early T sheet delineations (1878, 
1884).  We have no historical estimates of habitat associated with the Southeast 
Toandos Lagoon and Bangor Lagoon complexes, though a small amount of marsh 
and lagoon occur at these complexes today. 
 

Stream Delta Complexes 
 
Cumulatively, the amount of tidal wetland habitat associated with stream-delta 
complexes in the North Hood Canal sub-region has been reduced from 74 ha to 56 ha 
(24% decrease).  By far the two largest stream-deltas in the sub-region occur at Shine and 
Thorndyke creeks.  Both of these habitat complexes have spits that partially enclose 
diverse assemblages of estuarine habitats, including tidal marsh of varying salinity, 
scrub-shrub wetland, lagoon, channel, and beaver ponds.  The net changes to tidal 
wetland habitat at the Shine Creek complex, however, are marked compared with 
relatively few changes at the Thorndyke Creek stream-delta (Figure 3). 
 
The four other stream-delta complexes in the sub-region that historically supported tidal 
marsh or lagoon habitat (Kinman, Cattail, Devils Hole, and Olympic View creeks) have 
had nearly all their former tidal wetland habitat eliminated.  Just 0.36 hectare is currently 
available of the 7.48 ha that occurred at these complexes historically (Figure 3).  
Nordstrom Creek, though it supports a small spit feature at its mouth, and Jump Off Joe 
Creek have never supported measurable tidal marsh or lagoon habitat. 
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Figure 3.  Historical changes in area of tidal marsh and lagoon habitat associated 
with the stream-delta habitat complexes in the North Hood Canal sub-region. 
 

Spit/marsh Complexes 
 
Historically, thirteen of the 16 spit/marsh complexes in the sub-region contributed a total 
of about 31 ha of marsh and lagoon habitat.  This has been reduced to about 10 ha 
contributed by just nine complexes (68% loss).  We assume that the Southeast Toandos 
Lagoon and Bangor Lagoon complexes also historically contributed salt marsh and 
lagoon habitat, though we have no reliable estimates of their historical amounts. 
 
The degree of surface water connectivity between marsh and lagoon habitats associated 
with a spit/marsh complex and its adjacent open waters, and the presence of freshwater 
inputs to a habitat complex can have important implications for the potential use of these 
habitats by juvenile salmonids.  The degree of surface water connectivity influences 
whether or how often fish are able to access these relatively protective habitats; and the 
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.  The following 
discussion is framed around the distribution and historical and current status of spit/marsh 
complexes in the sub-region; it also accounts for the status of surface water connectivity 
and freshwater input.   
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The only spit/marsh complex of substantial scale (for the study area) in the sub-region 
occurs at South Point, which historically contributed about two-thirds of the tidal wetland 
habitat found in spit/marsh complexes in the sub-region (Figure 4).  Today it provides 
greater than 60% of this habitat from spit/marsh complexes.  The loss and alteration of 
former tidal marsh and lagoon habitat at the South Point complex has been severe, 70-
75%, and the southern part of the long spit has been entirely filled over.  A jetty has 
fragmented the spit, and is resulting in the erosion of the remaining undeveloped northern 
portion of the historical spit.  South Point is the only spit/marsh complex in the North 
Hood Canal sub-region with a surface water connection that has known freshwater inputs 
(Figure 5). 
 
Each of the remaining 15 spit/marsh complexes in the sub-region were historically 2 ha 
or less in size (Figure 2).  Many of these are cuspate spits that have formed along both the 
Toandos and Kitsap peninsulas at relatively small segments of sediment drift 
convergence within the larger context of a dominant south-to-north net shore drift sector.  
Just one of these complexes, Lofall Marsh, had surface water connectivity with the 
adjacent open waters according to the early T sheet.  This tidal connection, and 2.03 ha of 
tidal wetland habitat, has since been eliminated.  Though a surface water connection is 
evident today in the Southeast Toandos Lagoon and Bangor Lagoon complexes, we do 
not know whether a surface water connection occurred historically at these complexes 
because our historical information lacked detail.  Therefore, historically there were 23 ha 
of tidal marsh and lagoon habitat associated with spit/marsh complexes in the sub-region 
that were accessible via surface water connection, and today there are just less than 7 ha 
available (70% loss).   
 
Twelve (including SE Toandos Lagoon and Bangor Lagoon complexes, for which we 
lack reliable historical information regarding surface water connectivity) of the 16 
spit/marsh complexes in the sub-region did not have surface water connectivity according 
to historical sources.  Of these 12 complexes, nine historically contributed a total of 8.17 
ha of marsh and lagoon habitat (three complexes contributed little to no tidal wetland 
habitat).  Today, six of the nine complexes contribute only 3.42 ha of marsh and lagoon 
habitat (58% loss).  West Spring Marsh, North Devils Hole Spit, and Three Spits habitat 
complexes have had all of their historical marsh and lagoon habitat eliminated.   
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Figure 4.  Historical changes in area of salt marsh and lagoon habitat associated 
with spit/marsh complexes in the North Hood Canal sub-region.  We have no 
historical estimates of marsh and lagoon habitat associated with the SE Toandos 
Lagoon and the Bangor Lagoon complexes.  The Fisherman Spit habitat complex is 
not shown because it has never supported salt marsh or lagoon habitat, and lagoon 
habitat associated with several of the spit/marsh complexes shown in the graphic are 
not shown because neither historical or current day estimates exceeded 0.10 ha in 
surface area at those complexes. 
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Figure 5.  Surface water connectivity and freshwater inputs at spit/marsh habitat 
complexes of the North Hood Canal sub-region.  Only two spit/marsh habitat 
complexes (South Point and Lofall Marsh) showed evidence in historical sources of a 
surface water connection with the adjacent open waters (i.e. via a channel or tidal 
inlet).  This surface connectivity still exists at South Point, though it has been 
impaired, and the historical tidal wetland habitat has been eliminated at the Lofall 
Marsh complex.  Current day surface water connectivity is evident at the Southeast 
Toandos Lagoon and Bangor Lagoon complexes, though we do not know of their 
surface water connectivity status in historical times.  
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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 (predominant in stream-deltas, 
by definition), wave (predominant in spit/marsh complexes), and tidal (can occur in both 
stream-delta and spit/marsh complexes) processes.  Changes to habitat structure can often 
be attributed to direct or indirect alterations in one or more of these physical processes. 
 
The Shine Creek and Thorndyke Creek estuaries are comparable in the size of their 
estuaries and watersheds, and in the way they were formed.  Both complexes have 
developed spit structures at the mouths that partially enclose tidal marsh and lagoon 
habitat features.  Each of the watersheds was logged heavily historically, and wood and 
beaver dams were removed as part of “stream cleaning” efforts many decades ago (see 
Amato 1996), certainly affecting the sediment yield, and transport and deposition patterns 
in the stream and estuary.  However, tidal processes have been significantly impaired at 
Shine Creek, while it is thought they remain largely functional in the historical condition 
at Thorndyke Creek.  More than one-third of the tidal marsh and channel habitat at Shine 
Creek has been eliminated by filling for residential development behind the spit, and tidal 
exchange has been reduced to the upper west portion of its estuary by a restrictive road 
crossing and by past attempts to drain the marsh, probably for grazing purposes. 
 
Other stream-delta complexes in the North Hood Canal sub-region are considerably 
smaller in both watershed and estuary size than Thorndyke and Shine creeks.  The Cattail 
and Devil’s Hole Creek complexes have been directly impacted by the construction of 
dam structures across their creek mouths at historical spits.  These dams have formed 
reservoirs immediately upstream, effectively drowning the former tidal lagoon and marsh 
habitat that were once present behind the spits.  Kinman and Olympic View creeks are 
the only additional stream-delta complexes in the sub-region that historically supported a 
narrow spit, tidal marsh and lagoon habitat types.  Kinman Creek has been particularly 
impacted by fill for residential development at its mouth, and both creeks have been 
channelized within their tidal extents.  Only a remnant wetland occurs within the upper 
influence of tides at the Kinman Creek complex.  Nordstrom and Jump Off Joe Creeks 
are relatively steep systems, neither of which probably ever supported notable tidal marsh 
habitat, although a spit is evident in historical maps, and still occurs at the mouth of 
Nordstrom Creek .   
 
Most, if not all, of the stream-delta complexes in the sub-region have spits (or did 
historically) associated with their creek mouths.  Many of these spits have been either 
directly (i.e. by filling or armoring) or indirectly (i.e. by disruption of sediment source 
and transport pathways) impacted, which in turn can affect tidal processes in the lagoon 
and marsh habitats often closely associated with the spits.  Much of the spit at Shine 
Creek has been filled over and armored, and a number of bulkheads and boat ramps occur 
along the length of the drift cell to the east (up-drift) of the spit.  The spits that 
historically occurred at the mouths of Cattail and Devil’s Hole creeks have been 
completely filled over for roadbeds and dams, and Kinman Creek has had bulkheads built 
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near or along the historical spit.  The drift cells affecting the spits at Thorndyke Creek 
and Nordstrom Creek have relatively few bulkheads and other shoreline structures. 
 
In general, in the North Hood Canal sub-region, there are few shoreline modifications 
that potentially affect spit features along the Olympic Peninsula shoreline, south of South 
Point.  As mentioned, the South Point and Shine Creek complexes are important 
exceptions.  However, the drift cell impacts that affect the South Point spit are 
concentrated at the origin of the spit associated with an old ferry dock, and along most of 
the spit itself, which has been filled over and bulkheaded in front of homes.  A jetty that 
opens to a dredged canal and small marina disrupts sediment transport and has 
fragmented the spit feature about halfway up its historical length.  Up-drift of the spit 
itself, impairments to sediment processes affecting South Point are minimal.   
 
All of the spit/marsh complexes along the Kitsap Peninsula shoreline in the North Hood 
Canal sub-region occur along one extremely long south-to-north drift cell (Figure 1), of 
which bulkheads occur along 23% of the length (Hirschi et al. 2003).  A number of 
spit/marsh complexes along this shoreline have been altered considerably, some resulting 
in complete elimination of their historical marsh and lagoon habitats.  Roads and 
residential development has left only a remnant wetland at the West Spring Marsh, while 
the Lofall Marsh has been entirely filled for homes.  The Floral Spit, South Floral Spit, 
North Devil’s Hole Spit, and Three Spits habitat complexes have all become either highly 
fragmented remnant wetlands, or eliminated completely, and built over for military-
related uses as they all occur on the Bangor Naval Base.  Though it retains much of its 
historical marsh and grassland, Carlson Spit (also occurring on the Bangor Naval Base), 
is the site of a proposed pier and parking lot construction that would likely significantly 
fragment remaining habitat.  The Kings Spit complex, located just south of Bangor, 
remains relatively unimpaired.  
 
Relative Condition of Habitat Complexes 
 
A “relative condition” rating was applied to 21 of the 23 habitat complexes in the North 
Hood Canal sub-region, based on the percentage of historical tidal wetland habitat (i.e. 
tidal marsh, channel, and lagoon) lost and on the degree of overall impairment to 
connectivity within habitat complexes (Table 1; Figure 6 shows the spatial distribution of 
the habitat complexes and their relative condition; for a more complete description of the 
methodology for applying the relative condition rating, see the Materials and Methods 
section of the Main Report).  We had virtually no information regarding historical 
conditions in the Jump Off Joe Creek and Southeast Toandos Lagoon habitat complexes, 
and we therefore did not apply a rating to these complexes.  It should be noted that a 
relatively large-scale pier and parking lot construction project is currently proposed that 
would directly impact the Carlson Spit habitat complex, which we believe would change 
its current relative condition rating from “moderately impaired” to “severely impaired”. 
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Table 1.  Relative condition of habitat complexes in the North Hood Canal sub-
region.  
Functional Moderately 

Impaired 
Severely 
Impaired 

Lost Not Rated 

Nordstrom Creek 
Thorndyke Creek 
Green Point 
Puget Mill Spit 
Hazel Point 
Fisherman Spit 
Oak Head Marsh 
Bangor Lagoon 

Carlson Spit 
Kings Spit 

Shine Creek 
South Point 
Kinman Cr 
Floral Spit 
Oly. View Cr. 

W. Spring Marsh 
Lofall Marsh 
Cattail Creek 
S. Floral Spit 
N. Devils Hole 
Devils Hole Cr. 
Three Spits 

Jumpoff Joe 
S.E. Toandos 
Lagoon  
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Figure 6.  Relative condition of habitat complexes in the North Hood Canal sub-
region. 

 13



 
 
Management Recommendations 
 
The Hood Canal Coordinating Council (HCCC) has developed a conservation strategy 
and project list for the Hood Canal/west Admiralty Inlet (HCCC 2004) region to address 
implementation of salmon habitat recovery actions.  This strategy drew heavily on 
recommendations from the Limiting Factors Analysis (LFA) reports completed for Water 
Resource Inventory Areas (WRIA) 15 (see Kuttel 2003) and 17 (see Correa 2002).  In 
addition, recovery plans have been drafted for ESA-listed Hood Canal/Eastern Strait 
summer chum (HCCC 2005), and Dungeness, Elwha, Hood Canal Chinook salmon 
populations (Shared Strategy Development Committee 2005; 
http://www.sharedsalmonstrategy.org/plan/).  These recovery plans include specific 
actions, including habitat protection and restoration, intended to help recover the listed 
populations.  We encourage the reader to consult these documents.  Also, in Appendix A, 
Tables 18 - 31 of this report, we provide summary information describing individual 
habitat complexes according to several factors potentially used in consideration of habitat 
protection and restoration decisions. 
 
Our recommendations focus on the protection and restoration of tidal wetland habitat, 
and the connectivity of these habitats, by addressing the protection and recovery of the 
underlying processes responsible in the formation, maintenance, and natural evolution of 
these habitats – namely fluvial, littoral, and tidal processes. 
 
In considering habitat protection associated with spit/marsh complexes, or of stream-delta 
complexes that possess longshore depositional features such as spits, the implication is 
that not only should the spit and associated tidal wetland habitats receive protection, but 
the drift cell processes that contribute sediment to these spits need to be adequately 
preserved.  Similarly, protection of tidal wetland and other habitats associated with 
stream-delta complexes, requires that watershed and fluvial processes, including 
floodplain/riparian function, be a priority for protection.  The same logic applies to 
stream-delta and spit/marsh complexes that we have identified from this analysis as good 
candidates for restoration action.  For example, it would not be prudent to carry out 
restoration of salt marsh habitat through dike removal while simultaneously (or in the 
future) allowing for bulkhead construction or other shoreline development to occur up-
drift that potentially disrupts sediment supply to the spit that is associated with the salt 
marsh.  Nor would it be sensible to remove fill within an estuary but continue to permit 
floodplain development and encroachment on riparian corridors that potentially affects 
hydrology and sediment/organic transport processes, ultimately having negative effects 
on estuarine habitat formation. 
 
The greatest gains, in terms of direct benefits to salmonids, would be through restoration 
actions in the following habitat complexes, in no particular order:   
 

• Shine Creek (i.e., removing a tide gate at the eastern edge of existing tidal lagoon)  
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• South Point (i.e., develop a strategy for allowing sediment transport down-drift of 
the Bridgehaven marina jetty to maintain the north part of the historical spit that 
has eroded in recent decades, and increase tidal exchange to the remnant tidal 
marsh located upstream of the first road crossing).  

• Cattail Creek and Devils’ Hole Creek (i.e. removal or opening of roadbed/dam 
structures at creek mouths to re-activate tidal processes within the historical 
lagoons).   

 
The protection of shoreline sediment processes and the spit/marsh complexes affected by 
these processes would be most effective in the Thorndyke Creek complex, and all of the 
spit/marsh complexes along the Toandos Peninsula.  Habitat recovery in many of the 
spit/marsh complexes along the Kitsap Peninsula shoreline may be particularly difficult 
because most of them have been directly altered or obliterated by either residential or 
military-related development.  
 

Habitat Complex Narratives 
 

The following narratives provide detailed information on habitat changes to individual 
habitat complexes in the North Hood Canal sub-region. The sequence of narratives 
progress in a counterclockwise direction beginning with the Shine Creek complex at the 
northwest end of the sub-region on the Olympic Peninsula shoreline, moving south to the 
end of the Toandos Peninsula at the West Oak Head Marsh complex.  The narratives then 
continue along the Kitsap Peninsula south of the Hood Canal Bridge at the West Spring 
Marsh complex and finish at the Olympic View Creek complex at the south end of the 
sub-region (Figure 1). 
 
Habitat Complex:  Shine Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Shine Creek estuary supports a complex assemblage of habitat types, including a 
spit, tide flat, salt, brackish, and fresh marshes, stream and tidal channels, scrub/shrub 
and wooded wetlands.  The spit represents the terminus of a drift cell originating from 
high erosive south-facing bluffs located to the east, near Termination Point (Figure 1; 
also see Termination Point habitat complex narrative in the Hood Canal Entrance sub-
region (Appendix B-7).  The creek mouth at the spit was described as 50 links (33 ft.) 
wide in July 1859 (Trutch 1859).  The 1859 GLO notes are generally in agreement with 
the 1878 T sheet in the location of key habitat features such as tidal channels and the 
edge of marsh and spit.    
 
Description of Historical Habitat Changes 
 
The Shine Creek habitat complex has been substantially altered in many respects since 
1878 (Figure 7).  A summary of quantitative habitat changes is provided in Table 2.  A 
1927 T sheet (T4286; Jones 1927) lacks detail in characterizing the Shine Creek complex, 
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though it does indicate a long pier structure extending roughly south from the tip of the 
spit, suggesting the spit was being utilized to some degree by the early 1900s.  Attempts 
to straighten upper estuarine tidal channels and drain the marsh are evident in air photos 
at least as far back as 1957 (Figure 8) and possibly at the time of the 1942 air photo.  The 
Shine Creek channel itself has a history of having wood cleared and channelized (Amato 
1996).  The 1957 air photo shows the lower estuary prior to any major filling, with the 
exception of the South Point Road crossing.  Probably beginning sometime in the 1960s, 
the spit and inner salt marsh was partially filled, particularly on the east side.  A tide gate 
now restricts tidal access beyond an old roadbed or dike on the east side of the marsh 
(Figures 7 and 9). 
 
Table 2.  Summary of habitat changes to the Shine Creek habitat complex based on 
a comparison of the 1878 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) 1750 ft 700 ft * - 1050 ft - 60 * 
Spit (area) 1.10 ha 0.50 ha * - 0.60 ha - 55 * 
Salt marsh (and channels) 31.21 ha 20.00 ha - 11.21 ha - 36 
Lagoon 2.13 ha 0.59 ha - 1.54 ha - 72 
Tidal flat 12.23 ha ? ha ** ? ha ? 
Total (spit, marsh, lagoon) 34.44 ha 21.09 ha - 13.35 ha - 39 

 
* Much of historical spit has been developed over. 
** 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. 
 

 16



 
Figure 7.  1878 T sheet (top) and 2000 WDNR orthophoto (bottom) showing habitat 
changes in the Shine Creek habitat complex.  This T sheet (T1556) was mapped at 
the 1:20,000 scale.  The red arrow points to the location of a 2005 project that 
replaced three culverts under South Point Road with a single bridge span, the intent 
being to restore tidal exchange to the western (upper) estuary where it was thought 
to have been previously impaired by the relatively narrow culvert crossings (see text 
below). 
 
South Point Road crosses Shine Creek in its estuarine reach just upstream of the tidal 
lagoon at a natural topographic constriction (see Figure 7 above).  It was generally 
believed that the roadbed and three culverts that conveyed Shine Creek under the road 
were impairing tidal exchange to the upper (predominantly brackish-freshwater) portion 
of the estuary.  During Fall 2005, the culverts were replaced with a bridge crossing with 
the intent to increase this tidal exchange. 
 
There are no shoreline modifications in the short (743 m) divergence zone located 
between Shine Creek and Termination Point (see Figure 1), but the east-to-west drift cell 
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that terminates at the spit is about 26% bulkheaded and includes several boat launches 
(Hirschi et al. 2003).  
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Figure 9.  Shine Creek tidal marsh looking west from a road/dike and tide gate that 
restricts tidal flow to the east section of the former marsh.  Photo by Steve Todd 
 
Relative Condition    
 
Tidal exchange to the upper estuary on the west side has likely been affected by the South 
Point Road crossing, and severely impaired on the east side by filling, diking, and a tide 
gate.  Due to this impairment of tidal exchange and substantial losses of tidal marsh and 
lagoon habitat, the Relative Condition is considered “Severely Impaired”.   
 
Habitat Complex:  South Point (Bridgehaven) 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The long narrow South Point spit was formed by sediment transport from an extensive 
drift cell from the south.  The habitat complex historically supported fringing tidal marsh 
habitat protected behind the spit.  The 1859 GLO survey provides very little information 
to supplement or cross reference with the 1878 T sheet (Figure 10).  It merely mentions 
that a tide flat was crossed to reach a sand-spit (Trutch 1859).  A number of small streams 
are shown in the early T sheet entering the lagoon behind the spit. 
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Description of Historical Habitat Changes 
 
The spit and tidal marsh have been heavily modified by a ferry dock and residential 
development during the past 50 years (see Table 3 for quantitative summary of habitat 
changes).  The 1927 T sheet (T4286; Jones 1927) and 1942 air photo provide little detail 
of tidal wetland habitat at South Point, but indicate a spit configuration similar to that 
found in the 1878 T sheet (see Figure 10) and no obvious signs of alteration along the 
shoreline at the time.  By 1957, however, a road leads to the ferry dock that was in 
operation by that time, and a second road exists to the north, crossing the inner tidal 
marsh and lagoon (Figure 11).  The spit itself does not show evidence of development or 
dredging in 1957.  The narrowest part of the spit occurs about half way up the spit where 
it appears a bite is taken out of the spit.  This coincides well with the narrow section in 
1878 and 1927 as well, and it also occurs where the spit would later be severed to dredge 
a channel, construct a jetty, and fill for housing on the spit, which began sometime in the 
1960s (see case study in Hirschi et al. 2003).  By the time of the 1977 oblique air photos, 
the southern half of the spit was well developed for houses, and the northern half had 
been left isolated.  Examining oblique air photos from 1977 (Figure 12), 1994, and 2001 
(Figure 13) indicates that the northern spit has been eroding over time.  Overall 
connectivity has been severely impaired at South Point Spit.  A remnant tidal marsh 
occurs upstream of a road crossing and fill (Figure 14). 
 
Table 3.  Summary of habitat changes to the South Point (Bridgehaven) habitat 
complex based on a comparison of the 1878 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) 6720 ft 0 ft * - 6720 ft - 100 * 
Spit (area) 7.78 ha 0 ha * - 7.78 ha - 100 * 
Salt marsh (and channels) 7.85 ha 1.82 ha - 6.03 ha - 77 
Lagoon 13.14 ha 3.88 ha - 9.26 ha - 70 
Total (spit, marsh, lagoon) 28.77 ha 5.70 ha - 23.07 ha - 80 

 
* Southern part of historical spit is completely developed over and fragmented into two 
parts.  The remaining northern part of the spit has been eroding in recent years. 
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Figure 10.  1878 T sheet (at left) and 2000 WDNR orthophoto (at right) showing 
habitat changes at the South Point habitat complex. 
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Figure 12.  1977 WDOE oblique photo showing the northern part of the South Point 
spit, fragmented by the jetty entrance to the Bridgehaven marina. 
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Figure 13.  2001 WDOE oblique photo showing the entrance to the Bridgehaven 
marina and the jetty.  The historical spit has become severed at this point and the 
northern part of the spit (to the right of the image) has been eroding away in recent 
decades. 
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Figure 14.  2001 WDOE oblique photo showing a remnant tidal marsh at South 
Point that is restricted by roads and shoreline fill. 
 
Relative Condition 
 
Based on the loss of between 70-80% of historical tidal wetland habitat, and impairment 
in the connectivity of remaining habitat, this complex is considered “Severely Impaired”. 
 
Habitat Complex:  Nordstrom Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Nordstrom Creek is a small steep stream entering Hood Canal through a narrow ravine.  
A small spit (0.19 ha) was identified at the mouth of the stream in the 1878 T sheet 
(Figure 15). 
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Figure 15.  1878 T sheet showing the small eastwar
Nordstrom Creek, located southwest of the origin of
the map). 
 
Description of Historical Habitat Changes 
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Figure 16.  1977 WDOE oblique photo of the Nordstrom Creek stream-delta 
complex (lower right of photo).  Note the apparent clearing in the lower watershed. 
 
Relative Condition 
 
Though we have no quantitative estimates from which to base an assessment of Relative 
Condition, because we see little evidence of changes to the spit feature at the mouth, we 
consider the complex “Functional”. 
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Habitat Complex:  Thorndyke Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Thorndyke Creek estuary includes a shallow protected lagoon and tidal marsh that is 
partially enclosed by two spits, the dominant spit originating near the foot of bluffs to the 
east.  General Land Office (GLO) survey notes from 1859 and the 1878 T sheet are in 
agreement in terms of the position and description of key features such as main tidal 
channels, the spits, and tidal marsh.  The September 1859 GLO survey found the mouth 
of Thorndyke Creek to be just 5 links (3.3 ft.) wide (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
At the time of the 1878 T sheet, a road is shown arriving from the uplands to the west 
side of the marsh, near the location of a small stream that enters the Thorndyke estuary 
near the western spit.  The name “D.B. Jackson” is shown on the map.  The uplands 
above this southwest side of the estuary supported the early “logging town” of 
Thorndyke, which has long since been abandoned.  The forested uplands surrounding the 
estuary have been logged at least once, and apparently the lagoon itself was used to store 
and transport logs.  Fencing occurs in parts of the estuary, suggesting the area was once 
used for pasture.  Several plant species, including Spartina alternaflora, were reportedly 
introduced to the tidal marsh to enhance waterfowl hunting opportunities, probably in the 
1930s.  Although Kunze (1984) documented Spartina in the Thorndyke estuary in the 
early 1980s, it is not present in the estuary today (Ron Hirschi, personal communication).  
Also, a “large” eelgrass bed once present along the western margins of the tidal lagoon 
within the estuary has disappeared, for unknown reasons, apparently sometime in the 
1980s-1990s (Ron Hirschi, personal communication).  Tidal lagoons supporting eelgrass 
beds in the Hood Canal area are thought to be somewhat rare, occurring within Hadlock 
Lagoon (WDNR 2001), and now behind the naturally breached dikes on Nalley Island in 
the Skokomish estuary (Ron Hirschi, personal communication).     
   
Table 4 provides a summary of historical habitat changes.  Most of the major features 
(i.e., spit, tidal marsh, and lagoon) are very similar in their current day configurations to 
those seen in the 1878 T sheet.  There are some discrepancies, mainly along the margins 
of the habitat complex, and some of these differences may be attributed to T sheet map 
error (T1556 was mapped at 1:20,000 scale unlike other early T sheets in Hood Canal 
which are 1:10,000 scale).  For example, the T sheet shows a small portion of the channel 
and salt marsh along the far west end near the opening to Thorndyke Bay in a location 
that is topographically impossible.  Beaver ponds today occur near the upper tidal 
extreme, helping form hydrologic complexity and a diversity of habitat types 
concentrated in a relatively small area (Figure 17).  The salinity of the estuary ranges 
from freshwater to 26 parts per thousand (ppt)(Kunze 1984). 
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Table 4.  Summary of habitat changes to the Thorndyke Creek habitat complex 
based on a comparison of the 1878 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) 2470 ft 2425 ft - 45 ft - 2 
Spit (area) 1.05 ha 0.91 ha - 0.14 ha - 13 
Tidal marsh (and channels) 17.13 ha 20.00 ha + 2.87 ha + 17 
Lagoon 13.59 ha 14.86 ha + 1.27 ha + 9 
Tidal flat 8.83 ha ? ha * ? ha ? 
Total (spit, marsh, lagoon) 31.77 ha 35.77 ha + 4.00 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. 
 
The Thorndyke Creek habitat complex occurs near the end of a very long drift cell that 
starts near Hazel Point at the south, and terminates at South Point.  A small sub-segment 
within this south-to-north drift cell may be moving sediment in a net southwest direction.  
Shoreline modifications that potentially affect the spit at Thorndyke Creek include 
probably less than 10% bulkheading (Hirschi et al. 2003). 
 
Thorndyke Creek is considered a candidate estuarine “sanctuary” under the WDNR 
Natural Heritage Program (Kunze 1984).  A number of studies have included the 
Thorndyke estuary, including Frenkel et al. (1978), Northwest Environmental 
Consultants (1975), Hirschi et al. (1978), and Kunze (1984).  
 
Relative Condition 
 
Despite a history of logging activity in the watershed (see 1942 air photo, particularly the 
uplands east of the estuary) and apparent log storage activity in the estuary, the general 
extent and configuration of major habitat types are similar to historical character, and 
overall connectivity of the Thorndyke Creek estuary appears relatively unimpaired.  For 
these reasons, we consider the Relative Condition “Functional”. 
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Figure 17.  2001 WDOE oblique photo of the Thorndyke Creek habitat complex.  A 
mosaic of salt, brackish, and freshwater marsh and lagoon habitats make this one of 
the most intact estuaries in the Hood Canal region. 
 
Habitat Complex:  Green Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Green Point is a small cuspate spit supporting salt marsh and small lagoon habitat, with 
no defined surface water connection with the adjacent open waters.  A small stream 
enters near the north part of the spit, but may never have entered the marsh itself.  In 
August 1859, the GLO surveyors recorded the width of this stream at 5 links (3.3 ft.) at 
its mouth (Trutch 1859).  The 1878 T sheet indicates that the Puget Mill Co. may have 
located a logging camp at this spit, as they did on the spit to the south (Figure 18).  It is 
possible the mill was located here in part because it afforded a source of freshwater from 
the stream. 
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Figure 18.  1878 T sheet showing the Green Point and Puget Mill Point habitat 
complexes. 
 
Description of Historical Habitat Changes 
 
It is difficult to make quantitative estimates of historical vs. current day habitat extent 
here because the 1878 T sheet was quite coarse (Table 5).  Upon examining oblique air 
photos from 1977, 1994, and 2001 (Figure 19), we see some rafts of drift logs in the 
small north lagoon.  Other than perhaps an unnatural increase in drift material, the only 
additional change in habitat is that the northern part of the spit has possibly been filled, 
and a small house or cabin appears as early as 1977 at this site.  There are few shoreline 
modifications located up-drift (to the south) of Green Point (Hirschi et al. 2003). 
 
Table 5.  Summary of habitat changes to the Green Point habitat complex based on 
a comparison of the 1878 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (area) 0 ha 0.24 ha + 0.24 ha + 100 
Salt marsh 0.61 ha 0.47 ha - 0.14 ha - 23 
Lagoon 0 ha 0.03 ha + 0.03 ha + 100 
Total (spit, marsh, lagoon) 0.61 ha 0.74 ha + 0.13 ha + 21 
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Relative Condition 
 
Based on few overall changes to tidal wetland habitat at Green Point, we consider it 
“Functional”. 
 

 
Figure 19.  2001 WDOE oblique photo of the Green Point habitat complex.  Note the 
drift material in the northern section (right side) of the marsh and a road access to a 
cleared area to the immediate north of the marsh. 
  
Habitat Complex:  Puget Mill Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
We take this name from the 1878 T sheet (see Figure 18 above) that shows “Puget Mill 
Co.” and indicates a structure just north of the spit, probably a small mill or logging 
camp, possibly located here because of the proximity of a stream.  Similar to Green Point, 
the Puget Mill Point is another small cuspate spit with a small salt marsh and no evidence 
of regular tidal channel access.  The small stream enters at the north end of the spit, and 
was documented at 5 links (3.3 ft.) wide in August 1859 (Trutch 1859).  A path or road 
accesses the spit from the upland at the time of the 1878 T sheet.     
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Description of Historical Habitat Changes 
 
Today this spit lies within a Naval Reservation.  The tiny salt marsh at this spit has been 
reduced slightly from 1.31 to 1.07 ha (18% decrease).  There are no major habitat 
changes noted at this complex except the presence of driftwood within the small marsh or 
lagoon behind the spit, which may be at unnatural levels.  We could not readily locate 
any early air photos of sufficient quality for this site, but looking at the 1977 oblique air 
photo certainly indicates a considerable amount of drift material in the marsh.  More 
recent photos [1994 and 2001(Figure 20)] also show drift material, though perhaps taking 
up less area than in the 1970s, or it is possible that plants may be rapidly colonizing and 
obscuring some of the drift.  Few shoreline modifications occur in the drift cell affecting 
sediment supply to this spit (Hirschi et al. 2003). 
 
Relative Condition 
 
Based on relatively few changes to this complex, we consider it “Functional”. 
 

 
Figure 20.  2001 WDOE oblique photo of the Puget Mill Point habitat complex.  
Note the considerable amount of drift material near the center of the marsh, and the 
stream(s) entering Hood Canal to the north near the origin of the spit. 
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Habitat Complex:  Southeast Toandos Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
It appears that neither the 1878 (T1556) nor the 1884 (T1558b) T sheets adequately 
represented this complex, as it occurred on the boundary of the two maps.  The 1878 T 
sheet did show a settlers’ name, an apparently fenced area, and very faint symbology 
possibly suggesting a marsh in a small concave area along the southeast shoreline of the 
Toandos Peninsula (see Figure 1).  The 1859 GLO survey notes of this shoreline did not 
indicate the presence of a marsh, lagoon, or tidal channel at this site, though they did 
describe a small stream entering Hood Canal just south of the current day lagoon where 
we also find a stream today (Figure 21). 
 
Description of Historical Habitat Changes 
 
Our current day estimates of habitat associated with this complex include 0.13 ha spit, 
0.39 ha of salt marsh and 0.40 ha of lagoon.  A surface channel connection is evident 
between the lagoon and adjacent nearshore waters in oblique air photos from 1977, 1994, 
and 2001 (Figure 21), and it appears that the lagoon receives freshwater inputs from a 
ditch draining a large lawn area located immediately upslope and possibly through a 
narrow forested ravine to the northwest.  The native vegetation surrounding the complex 
to the south has apparently been removed but native conifers occur to the west and north. 
 
This complex occurs approximately halfway along a north-to-south drift cell that 
terminates at Hazel Point (see Figure 1, and the Hazel Point habitat complex narrative 
below).  Less than 5% of the shoreline length up-drift of this complex (including the 
divergence zone to the north) is currently bulkheaded (Hirschi et al. 2003).   
 
Relative Condition 
 
Because we lacked adequate historical information to characterize this complex, we 
chose not to give a relative condition rating. 
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whether it existed at the time of the 1977 air photo.  Shoreline modifications to the drift 
cell to the north (including the divergence zone) include less than 5% bulkheading, and 
no bulkheads occur to the west extending to Fishermans Harbor (Hirschi et al. 2003). 
 
Relative Condition 
 
Because of few historical habitat changes, we consider the Hazel Point complex 
“Functional”. 
 

 
Figure 22.  1884 T sheet shows Hazel Point at the southeast tip of the Toandos 
Peninsula. 
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Figure 23.  2001 WDOE oblique photo of the Haze
presence of driftwood in the north section of marsh
 
Habitat Complex:  Fisherman’s Harbor Spit 
Complex Type:  Spit/marsh 
 
Physical Description  
 
The 1884 T sheet indicates a grassland spit extending
to Fisherman’s Harbor, a narrow deepwater embaym
Peninsula (Figure 24).     
 
Description of Historical Habitat Changes 
 
After 1884, our next view of this spit feature occurs 
approximately the same configuration.  A lower elev
be developing in recent decades protruding from the
into the harbor itself (Figure 25).  It is difficult to ma
photos from the 1977-2001 period because of differe
of the photos.  We do not know if the spit on the we
shore has grown and eroded repeatedly over the deca
in sediment supply from bluffs to the west and east o

 

driftwood
 
l Point habitat complex.  Note the 
. 

 from the west shore of the entrance 
ent at the south end of the Toandos 

in 1977, and we still find the spit in 
ation submerged spit, however, may 
 east shore in a northwest direction 
ke comparisons between the oblique 
nces in tidal elevations at the times 
st shore or the shoaling on the east 
des possibly in response to changes 
f Fisherman’s Harbor.  There are no 

37



bulkheads or other significant shoreline modifications in the drift cell between Hazel 
Point and Fisherman’s Harbor (Hirschi et al. 2003). 
 
Relative Condition 
 
The spit occurs in a similar configuration as historically, and we see no obvious signs of 
impairment.  Therefore, we rated this complex as “Functional”. 
 

 

W. Oak Head 
Marsh complex 

Figure 24.  1884 T sheet showing the narrow grassland spit at the entrance to 
Fisherman’s Harbor and the small backshore marsh (West Oak Head Marsh 
habitat complex) to the west of Oak Head (the prominent southern-most headland 
in the map). 
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Figure 25.  2001 WDOE oblique photo of the Fishermans Harbor Spit complex. 
 
Habitat Complex:  West Oak Head Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This marsh and lagoon lies at the base of a draw and is separated from Hood Canal by a 
grassland berm that appears to overtop during highest tides.  The 1884 T sheet described 
this location as a salt marsh separated from the adjacent open waters by a narrow band of 
trees (see Figure 24 in the Fishermans Harbor Spit habitat complex narrative above).  
Based on observations by Jeff Davis (WDFW) in August 2005 of coarse cobble substrate 
in the stream channel draining to the marsh, the lagoon and marsh today appears to 
receive at least seasonal freshwater inputs.   
 
Description of Historical Habitat Changes 
 
A lagoon occurs at this site today where it apparently did not occur in historical times, 
suggesting the marsh may have dredged at some time in the past (Table 6 and Figure 26).  
In recent decades (since 1977) it appears that the lagoon may be filling in with emergent 
vegetation and perhaps drift material.  A boathouse is present near the shoreline along the 
east edge of the lagoon and marsh and a crude road accesses the building.  A couple of 
additional homes have encroached near the marsh from the east since the early 1990s.  
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According to the landowner, the backshore marsh was artificially blocked off from tidal 
access years ago (email correspondence from Greg Ballard, Associate Planner, Jefferson 
County Dept. Community Development, Jan. 25, 2006). 
 
Table 6.  Summary of habitat changes to the West Oak Head 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  
Salt marsh 0.67 ha 0.15 ha - 0.52 ha - 78 
Lagoon 0 ha 0.42 ha + 0.42 ha + 100 
Total (marsh, lagoon) 0.67 ha 0.57 ha - 0.10 ha - 15 

 
There are no bulkheads or major shoreline modifications to drift cells that potentially 
affect sediment deposition at the West Oak Head Marsh (Hirschi et al. 2003). 
 
Relative Condition 
 
Though changes are evident at this complex, we still find few overall changes to tidal 
wetland habitat, and thus consider the Relative Condition “Functional”. 
 

 
Figure 26.  2001 WDOE oblique photo of the West Oak Head Marsh complex.  It 
appears that a narrow tidal channel accesses the backshore marsh during higher 
tides and/or during heavy rainfall and runoff. 
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Habitat Complex:  West Spring Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This narrow fringing salt marsh occurs at an accretion beach where the convex shape of 
the shoreline changes from west to north-facing.  According to the 1878 T sheet, the 
marsh probably did not have a surface water connection with adjacent open waters, and 
though two small streams enter Hood Canal just north and south of the marsh, there are 
no known freshwater inputs directly to the marsh.  A 1927 T sheet (T4287; Jones 1927b) 
indicates grassland symbols at this location and at the north end there is an area of 
cropland. 
 
Description of Historical Habitat Changes 
 
It is difficult to determine the nature of this location using contemporary air photo 
sources.  It appears the former marsh (1.0 ha in surface area) has been fragmented and 
filled by a number of roads or driveways that access the shoreline.  Several homes have 
been built in the vicinity of the old marsh, and what remains of the marsh is fragmented 
and varies from scrub-shrub to possibly remnant salt marsh that may be simply collecting 
ground water and surface runoff from yards and roads (Figure 27).  A 1965 air photo 
seems to indicate that roads and possibly driveways had already obliterated large parts of 
the former marsh by this time.  Bulkheading in front of homes along the west side of the 
historical marsh protrude below high water.  Bulkheads occur along 23% of the length of 
the shoreline in this drift cell (Hirschi et al. 2003). 
 
Relative Condition 
 
Because only small remnants of this marsh possibly exist, we consider its Relative 
Condition “Lost”.  
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Figure 27.  2001 WDOE oblique photo of the remnant West Spring Marsh. 
 
Habitat Complex:  Kinman Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Though details are lacking from the relatively coarse-scaled 1878 T sheet in this area, 
Kinman Creek is shown entering along the north end of a broad salt marsh (probably 
brackish with dilution from the creek itself). A narrow northward pointed spit probably 
pushed the creek mouth to the north somewhat.  The July 4, 1859 GLO survey 
documented the width of Kinman Creek at 8 links (~5.3 ft.) about 300 feet from its mouth 
(Trutch 1859).  Located just south of the historical salt marsh, the 1859 GLO surveyors 
entered a potato field, indicating that farming was taking place at a very early date at this 
location.  The 1927 T sheet (T4287; Jones 1927b) provides little information about the 
site except that apparently a large area just north of the creek was in grassland at the time, 
and a house or building occurred along the shoreline north of the creek mouth.     
 
Description of Historical Habitat Changes 
 
Nearly all of the former tidal marsh (0.91 ha) has been filled.  The small Kinman Creek 
estuary has been severely altered by construction of a home and landscaping near the 
mouth of the stream (Figure 28).  The home that currently occupies the historical marsh 
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was built in the 1990s, and the current residents replaced an existing bulkhead with softer 
shoreline armoring materials, incorporating driftwood.  Heavy bulkheading below high 
water occurs to the north and south of the Kinman Creek mouth (Figure 28).  The tidally-
influenced portion of the stream channel has been straightened and lacks sufficient 
habitat complexity and riparian cover.  A remnant marsh and tidal lagoon is dominated 
by Cattail (Typha spp.) and wetland shrubs.  A restoration project implemented by an 
upstream resident in 2002 occurred in the mainstem reach and tributary immediately 
upstream of tidal influence.  This project included large woody debris placement, 
tributary channel re-configuration and excavation of “beaver ponds”, and restoration of 
native riparian vegetation. 
 
Relative Condition 
 
Because the remnant marsh is still connected with Kinman Creek, we consider the 
complex “Severely Impaired”. 
 

 

remnant 
wetland

Figure 28.  2001 WDOE oblique photo of the Kinman Creek stream-delta complex.  
Note the bulkheading to the north and south of the creek mouth and the remnant 
marsh located behind the home at the mouth of the creek. 
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Habitat Complex:  Lofall Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Similar to the situation at the West Spring Creek Marsh, the Lofall Marsh occurs where 
the shoreline fairly abruptly changes from west to north-facing (Figure 29).  The 1878 T 
sheet indicates a fringing salt marsh (2.03 ha in surface area) at this location and possibly 
a surface channel connection at the east end of the marsh where one might expect a 
connection with net sediment drift moving west-to-east and south-to-north along this 
shoreline.  The name “Thos. Watson” is shown on the old map, and it appears that Mr. 
Watson was farming adjacent to the marsh, and a road led to the uplands.  A stream is 
suggested entering near the east end of the marsh, and the presence of Watson’s farm in 
1878 suggests freshwater may be present nearby. 
 

   
Figure 29.  1878 T sheet showing the Lofall Marsh habitat complex. 
 
Description of Historical Habitat Changes 
 
Nothing remains of this historical salt marsh except perhaps some very small patches of 
fringing marsh vegetation at the shoreline and adjacent to lawns (Figure 30).  Homes, 
driveways, and lawns now occupy the former salt marsh.  These changes were evident by 
1977, but may have occurred decades earlier by the age of homes in the area. 
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Relative Condition 
 
The Lofall Marsh complex is “Lost”. 
 

 
Figure 30.  2001 WDOE oblique photo showing the location of the former Lofall 
Marsh habitat complex. 
 
Habitat Complex:  Jump-off Joe Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1878 T sheet shows no tidal marsh associated with this small creek mouth, although 
a fairly large deltaic fan is evident today (Figure 31).   
 
Description of Historical Habitat Changes 
 
Today tidal influence is limited because Jump-off Joe Creek is a relatively steep system 
that probably never supported much of an estuary.  The stream is channelized behind a 
house, and riparian cover in the lower reach is largely lacking.  An oblique photo from 
1977 indicates that the lower floodplain had been cleared and largely filled by that time.  
A crumbling bulkhead extends from the mouth of the creek to the south (Figure 31). 
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Relative Condition 
 
Because we lack adequate historical characterization of this complex, we did not rate the 
Relative Condition. 
 

 

Jumpoff 
Joe Creek 

Figure 31.  2001 WDOE oblique photo of the Jumpoff Joe Creek habitat complex.  
Note the bulkhead at the mouth of the creek and extending to the south (to the right 
in the photo). 
 
Habitat Complex:  Cattail Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1878 T sheet shows Cattail Creek entering a tidal lagoon and marsh semi-enclosed 
by a westward pointed spit (Figure 32).  The GLO survey recorded a “sand spit” and 
Cattail Creek was 10 links (6.6 ft.) wide at its mouth in May 1859 (Trutch 1859).  The 
survey described the lower marsh as a “swampy bottom”, and just upstream of the marsh 
the stream was 12 links (8 ft.) wide.   
 
 
 

 46



Description of Historical Habitat Changes 
 
The Cattail Creek watershed now occurs within the Bangor Naval Base.  Sometime 
evidently between 1953 and 1968 (USGS, Lofall quadrangle), the spit was filled by a 
roadbed, and a dam was built which now retains the creek in a reservoir (Figure 33).  
This eliminated the historical tidal marsh and spit (Table 7).  No fish passage is provided 
for at the dam, and therefore anadromous fish are prevented from using the upstream 
artificial lake and stream system (Kuttel 2003). 
 

 
Figure 32.  1878 T sheet showing the Cattail Creek (to the east) and Floral Spit 
(cuspate spit) habitat complexes. 
 
Table 7.  Summary of habitat changes to the Cattail Creek habitat complex based 
on a comparison of the 1878 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Tidal marsh 1.21 ha 0 ha - 1.21 ha - 100 
Lagoon 0.33 ha 0 ha - 0.33 ha - 100 
Total (marsh, lagoon) 1.54 ha 0 ha - 1.54 ha - 100 
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Figure 33.  1992 WDOE oblique photo of the Cattail Creek habitat complex. 
 
Relative Condition 
 
Because the historical spit, tidal marsh, and lagoon habitats have been converted to a road 
crossing and freshwater pond that excludes tidal exchange, we consider this complex 
“Lost”.  The potential exists, however, to re-establish tidal processes through removal or 
retrofit of the dam and road structure at the mouth. 
 
Habitat Complex:  Floral Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Floral Spit is the first (moving north-to-south) in a series of small cuspate forms that 
occur along the north Hood Canal eastern shoreline.  The 1878 T sheet shows salt marsh 
apparently behind a narrow berm (see Figure 32 in the Cattail Creek habitat complex 
narrative above).  There is no evidence from historical sources that the marsh had a 
surface connection with the adjacent open waters or whether it receives freshwater inputs.   
 
Description of Historical Habitat Changes 
 
After the 1878 T sheet, our next view of this complex is from the 1970s (1972 vertical 
photo and 1977 WDOE oblique photo).  By this time Floral Spit had become part of the 
Bangor Naval Base and human disturbance at the spit is evident.  A freshly built road 
appears that accesses the spit and marsh, and scrub-shrub vegetation or young trees are 
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beginning to colonize the former marsh.  Today, a road circles most of the spit, and 
accesses a boat launch along the north shore (Figure 34).  Inside of this road a young 
grove of trees is growing in the same location as the scrub-shrub patch in 1977.  
Remnants of the former salt marsh occur to the north and south extremes of the former 
marsh, but no channel connection exists.  Table 8 provides a summary of habitat changes 
at this complex. 
 
Table 8.  Summary of habitat changes to the Floral Spit habitat complex based on a 
comparison of the 1878 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Salt marsh 2.14 ha 0.42 ha - 1.72 ha - 80 
Lagoon 0 ha 0.06 ha + 0.06 ha + 100 
Total (marsh, lagoon) 2.14 ha 0.48 ha - 1.66 ha - 78 

 
 

 
Figure 34.  2001 WDOE oblique photo of the Floral Spit habitat complex. 
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Relative Condition 
 
Based on substantial losses of historical salt marsh and fragmentation of remaining 
habitat, we consider this complex “Severely Impaired”. 
 
Habitat Complex:  South Floral Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This tiny narrow spit (historical surface area of 0.19 ha, length 340 ft.) may have been 
associated with a stream that occurred just south of the spit, according to the 1878 T 
sheet.  The spit ran parallel with the shoreline and was so small it probably supported 
little or no tidal marsh.  In May 1859, GLO surveyors measured the width of the stream 
at 2 links (~ 1.2 ft.) about 2000 feet upstream of the mouth (Trutch 1859).   
 
Description of Historical Habitat Changes 
 
Today, this site is occupied by a massive dock facility, including a submarine hangar, 
built sometime between 1972 and 1977.  The stream is still evident today and a small 
open body of water and wetland occurs immediately upstream of the road fill (Figure 35). 
 
Relative Condition 
 
Based on the loss of the historical spit, and complete alteration of this site, we consider 
the complex “Lost”. 
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Figure 35.  2001 WDOE oblique photo of the South Floral Spit complex.  Note the 
small stream entering the beach under the roadway and the small body of water 
immediately upstream of the road fill. 
 
Habitat Complex:  North Devil’s Hole Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This small cuspate spit likely did not have a regular surface water connection with 
adjacent waters (Figure 36).  A small stream that enters at the north end of the spit was 
described in May 1859 as 4 links wide (~2.6 ft.) at the mouth (Trutch 1859). 
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North Devil’s 
Hole Spit 

Devil’s Hole 
Creek 

Figure 36.  1878 T sheet showing the North Devil’s Hole Spit, Devil’s Hole Creek, 
and Three Spits habitat complexes. 
 
Description of Historical Habitat Changes 
 
A 1972 air photo of this area indicates that this habitat complex had been entirely lost to 
development of a concrete parking lot and docking facilities associated with the Naval 
Submarine Base by that time (see Table 9 for summary of quantitative habitat changes).  
Most of the shoreline in this area and to the south has been armored, filled, and a road lies 
adjacent to the shoreline (Figure 37). 
 
Table 9.  Summary of habitat changes to the North Devil’s Hole Spit habitat 
complex based on a comparison of the 1878 T sheet with current day air photo 
delineation of habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Salt marsh 0.77 ha 0 ha - 0.77 ha - 100 
Lagoon 0.08 ha 0 ha - 0.08 ha - 100 
Total (marsh, lagoon) 0.85 ha 0 ha - 0.85 ha - 100 

 
Relative Condition 
 
Based on elimination of historical habitat features, we consider this complex “Lost”. 
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Figure 37.  2001 WDOE oblique photo of the North Devils Hole Spit complex.  Note 
the small stream entering the north end of the spit (left side of image), also evident 
in the 1878 T sheet and noted in the 1859 GLO survey (Trutch 1859). 
 
Habitat Complex:  Devil’s Hole Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1878 T sheet shows two spits partially enclosing a protected tidal lagoon at the 
mouth of this small estuary (see Figure 36 in the North Devil’s Hole Spit habitat complex 
narrative above).  GLO surveys from 1859 (Trutch 1859) are in close agreement with the 
outline of the tidal lagoon and spits shown in the 1878 T sheet.  Devil’s Hole Creek was 
measured in May 1859 at 15 links (10 ft.) wide at its mouth before entering the lagoon, 
and another stream entered the lagoon on its east arm at 4 links (~ 2.4 ft.) wide.   
 
Description of Historical Habitat Changes 
 
By the early 1970s (based on a 1972 air photo), the spit was filled over, a dam 
constructed, and the former tidal lagoon was converted to a freshwater reservoir (Figure 
38; Table 10 provides a summary of quantitative habitat changes).  A fishladder is 
present at the dam and allows for the passage of anadromous fish into the upstream 
artificial lake and stream system (Kuttel 2003). 
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Table 10.  Summary of habitat changes to the Devil’s Hole Creek habitat complex 
based on a comparison of the 1878 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) 1000 ft * 0 ft - 1000 ft - 100 
Spit (area) 1.49 ha 0 ha - 1.49 ha - 100 
Lagoon 3.56 ha 0 ha - 3.56 ha - 100 
Total (spit, lagoon) 5.05 ha 0 ha - 5.05 ha - 100 

* Combined lengths of the two historical spits.  West spit length was 400 ft., and east spit 
length was 600 ft. 
 
Relative Condition 
 
Because the historical spits and tidal lagoon habitat has been eliminated, we consider this 
complex “Lost”.  However, the potential exists to recover some of this former habitat by 
removing the dam/road and possibly retrofitting a bridge for the road. 
 

 
Figure 38.  2001 WDOE oblique photo of the Devil’s Hole Creek habitat complex.  A 
roadway and dam occur at the mouth of the stream, creating a deepwater reservoir 
where the historical tidal lagoon occurred. 
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Habitat Complex:  Three Spits 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Three Spits is a cuspate foreland that historically supported salt marsh and possibly a 
small lagoon (see Figure 36 in the North Devil’s Hole Spit habitat complex narrative 
above).  Surface water connectivity and freshwater inputs are not known.   
 
Description of Historical Habitat Changes 
 
By the early 1970s, the historical marsh at Three Spits had been converted to a parking 
lot and docking facility for the Navy (based on 1972 air photo, Table 11 provides a 
quantitative summary of historical habitat changes).  The vegetation that remains at the 
spit appears to be scrub-shrub wetland or an upland plant community (Figure 39). 
 
Table 11.  Summary of habitat changes to the Three Spits habitat complex based on 
a comparison of the 1878 T sheet with current day air photo delineation of habitat 
features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.17 ha 0 ha - 0.17 ha - 100 
Salt marsh 0.67 ha 0 ha - 0.67 ha - 100 
Total (spit, marsh) 0.84 ha 0 ha - 0.84 ha - 100 

 
Relative Condition 
 
We consider this complex “Lost”. 
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Figure 39.  2001 WDOE oblique photo of the Three Spits habitat complex. 
 
Habitat Complex:  Carlson Spit 
Complex Type:  Spit/marsh           
 
Physical Description 
 
Carlson Spit is another small cuspate spit.  The 1878 T sheet does not indicate any 
symbology for vegetation or substrate on the spit, except for a small patch either showing 
salt marsh or a lagoon (Figure 40).  There is no evidence of a regular surface water 
connection or freshwater inputs to this spit. 
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Figure 40.  1878 T sheet showing the tiny cuspate spits (Carlson Spit to the north, 
and Kings Spit to the south).  The “Note” to the right of the map mentions the 
“preponderance of round leaf in the bottom of ravines”. 
 
Description of Historical Habitat Changes 
 
Much of the former habitat features appear to exist today, with berm and salt marsh 
vegetation (Table 12).  Channel connectivity does not occur today, though the berm is 
probably breached during the highest tides.  The main direct impact to this habitat 
complex is a road, small parking area, and what appears to be a boat launch area on the 
spit (Figure 41).  The US Navy is currently proposing to build an extensive pier facility 
off the south shore of the Carlson Spit and convert a portion of the spit to a parking lot 
(Dept. of the Navy 2005). 
 
Table 12.  Summary of habitat changes to the Carlson Spit habitat complex based 
on a comparison of the 1878 T sheet with current day air photo delineation of 
habitat features. 
  

Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.71 ha 0.34 ha - 0.37 ha - 52 
Salt marsh 0 ha 0.23 ha + 0.23 ha + 100 
Lagoon 0.06 ha 0 ha - 0.06 ha - 100 
Total (spit, marsh) 0.77 ha 0.57 ha - 0.20 ha - 26 
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Figure 41.  2001 WDOE oblique photo of the Carlson Spit habitat complex.  The 
U.S. Navy proposes to build an extensive pier facility off of the south shore (right 
side in the photo) of the spit, and convert more of the spit to a parking lot. 
 
Relative Condition 
 
Based on the overall losses of historical spit, marsh, and lagoon habitat at Carlson Spit, 
we consider the Relative Condition “Moderately Impaired”.  However, with the proposed 
project to include a pier facility and convert part of the spit to a parking lot, the complex 
would be considered “Severely Impaired”. 
  
Habitat Complex:  Kings Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Kings Spit is a cuspate spit with a backshore salt marsh and small lagoon (see Figure 40 
in the Carlson Spit habitat complex narrative above).  At the time of the T sheet survey, a 
“J. McComber” is mentioned on the map, and orchard symbols are indicated immediately 
adjacent to the salt marsh.  There is no evidence of a surface water connection with the 
marsh or freshwater sources to the spit.   
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Description of Historical Habitat Changes 
 
The most noted direct changes are that a fair amount of drift material occupies the inner 
marsh area today (we are unsure of this condition historically).  In addition, a bulkhead 
and fill is evident along the north shore of the spit and some filling has taken place as 
recently as 1992 at the northeast corner of the marsh (Figure 42).  Surface water 
connectivity between the marsh and adjacent open waters is probably rare.  Table 13 
provides a summary of habitat changes at the Kings Spit complex. 
 
Table 13.  Summary of habitat changes to the Kings Spit habitat complex based on a 
comparison of the 1878 T sheet with current day air photo delineation of habitat 
features. 
  

 Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.21 ha 0.38 ha + 0.17 ha + 81 
Salt marsh 0.85 ha 0.55 ha - 0.30 ha - 35 
Lagoon 0 ha 0.04 ha + 0.04 ha + 100 
Total (spit, marsh) 1.06 ha 0.97 ha - 0.09 ha - 8 

 
Relative Condition 
 
Based on filling and the presence of driftwood in the marsh/lagoon, we consider this 
complex “Moderately Impaired”. 
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Figure 42.  2001 WDOE oblique photo of the Kings Spit habitat complex.  Note the 
fill along the north base of the spit and presence of driftwood in the backshore 
marsh and lagoon. 
 
Habitat Complex:  Bangor Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
We named this complex due to the proximity of the Bangor community, shown on USGS 
maps of the area.  A different local name may be used though we are unaware of one at 
this time.  The 1878 T sheet (T1556) provided no indication of a tidal wetland at this site, 
only contour lines suggesting a draw and possible stream inlet.  The 1859 GLO survey 
notes also fail to indicate the presence of a tidal inlet, spit or lagoon of any kind at the 
site.  They did mention upstream the crossing of a stream (1 link wide, i.e., < 1 ft.) that 
drains to the lagoon.  Otherwise we have no reliable historical characterization or 
quantification of tidal wetland habitat associated with this complex.  However, modern 
day air photos (Figure 43) show a lagoon that is probably tidally accessible at least during 
higher tides and possibly associated with high rainfall and runoff from the stream 
draining to the lagoon.  A barrier spit that encloses the lagoon conforms with the adjacent 
shoreline, a form similar to that seen at Cattail and Devil’s Hole creeks (see respective 
habitat complex narratives above). 
 

 60



   

Bangor 
Lagoon

Figure 43.  1994 WDOE oblique photo showing the Bangor Lagoon habitat complex, 
not indicated in the 1878 T sheet.  A small stream drains to the upper part of the 
lagoon.  Notice the apparent lack of development, aside from logging, in the area 
upstream of the lagoon. 
 
Description of Historical Habitat Changes 
 
The amount of habitat available at this complex according to our current day estimates is 
0.12 ha of salt marsh and 0.32 ha of lagoon.  We see no evidence in air photos from 1977, 
1994 (Figure 43 above), and 2001 of direct human alteration of this complex.  The small 
watershed draining to the lagoon appears to be relatively free of development at this time, 
a somewhat unusual occurrence along this part of the Kitsap Peninsula shoreline.   
 
The Bangor Lagoon habitat complex lies near the updrift section of the longest drift cell 
in the study area (27,885 meters – extending north past the Hood Canal Bridge and 
continuing to Teekalet Spit in the Hood Canal Entrance sub-region; see Figure 1).  The 
divergence zone of this drift cell is 72% bulkheaded (Hirschi et al. 2003) and occurs 
about two miles to the south of Bangor Lagoon, and the length of shoreline between the 
divergence zone and Bangor Lagoon is probably less than 20% bulkheaded (based on our 
examination of unpublished data from Hirschi et al. 2003). 
 
Relative Condition 
 
Though we lack historical information to describe conditions at this site, we find no 
direct evidence of habitat alteration at this complex, and consider the Relative Condition 
“Functional”. 
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Habitat Complex:  Olympic View Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
The 1878 and 1884 T sheets show Olympic View Creek entering a backshore salt marsh 
behind a narrow spit/berm.  The earlier T sheet seems to depict a branching of the creek 
at a point upstream of the marsh, and two channels entering Hood Canal, whereas the 
1884 map shows the channel running through the marsh before entering the canal (Figure 
44).  The 1859 GLO survey mentions a “sand spit” and stream at 6 links wide where it 
entered Hood Canal (Trutch 1859).  We think that the 1884 T sheet probably over-
estimated the actual amount of historical salt marsh based on an examination of modern 
topography derived from LIDAR technology indicating salt marsh (according to the 1884 
T sheet) in places where it is topographically impossible (Figure 44).  For this reason, we 
chose to use the 1878 T sheet as a more accurate representation of salt marsh historically 
available at this site. 
 

 
Figure 44.  1884 T sheet showing the Olympic View Creek habitat complex.  The 
general area marked around the letter A indicates an elevated area that we believe 
was probably erroneously shown as salt marsh in this map. 
 
Description of Historical Habitat Changes 
 
Most of the historical tidal marsh appears to have been either filled over or altered 
considerably.  The lower stream channel has been straightened and its connectivity with 
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the remnant marsh is likely impaired (Figure 45, and Table 14 provides a summary of 
quantitative habitat changes). 
 
Table 14.  Summary of habitat changes to the Olympic View Creek habitat complex 
based on a comparison of the 1878 and 1884* T sheets with current day air photo 
delineation of habitat features. 
  

 Habitat Type Area Change 
 Historical Today Area Percent  
Spit (area) 0.21 ha * 0 ha - 0.21 ha - 100 
Salt marsh 1.48 ha 0.36 ha - 1.12 ha - 76 
Total (spit, marsh) 1.69 ha 0.36 ha - 1.33 ha - 79 

  * We used the 1884 T sheet to estimate the historical area of spit, but the 1878 T sheet 
to estimate the amount of salt marsh. 
 

 
Figure 45.  2001 WDOE oblique photo of the Olympic View Creek habitat complex. 
 
Relative Condition 
 
Based on the substantial loss of historical tidal marsh, stream channelization, and 
alteration of remaining wetland habitat, we consider the Olympic View complex 
“Severely Impaired”. 
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