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Eastern Strait Sub-Region 
 

Sub-Region Summary 
 

Geographic Location 
 
The Eastern Strait sub-region extends from Observatory Point on the west edge of 
Freshwater Bay to Gierin Creek (Graysmarsh) at the east end of a sediment divergence 
zone (Figure 1).     
 

 

Observatory Pt. 

Figure 1.  Habitat complexes and net shore-drift (WDOE 2002, based on Bubnick 
1986) in the Eastern Strait sub-region.  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). 
 
Geology and Shoreline Sediment Drift 
 
The coastal geology of the Eastern Strait sub-region consists primarily of various glacial 
deposits (outwash, drift, and till).  Relatively large alluvial deposits occur in association 
with the Elwha and Dungeness river mouths, and at Morse Creek, and very localized 
alluvium marks the smaller drainages such as at Port Angeles (Schasse 2003).  Older 
alluvium occupies the modern day stream valleys at Cassalery, Gierin (Graysmarsh), and 
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Bell creeks, which are considered paleo-channels of the Dungeness River (Collins 2005).  
Major sediment depositional features are expressed as spit formations at Ediz Hook and 
Dungeness Spit, which reflect an abundance of sediment historically derived from bluffs 
of glacial origin in the drift cells particularly to the west of these spits. 
 
Net sediment drift is west-to-east in Freshwater Bay, and continuing all the way to Ediz 
Hook (WDOE 2002, based on Bubnick 1986)(Figure 1).  Only a very short section of 
divergence and east-to-west net shore-drift occurs at the Elwha River delta.  In Port 
Angeles Harbor, extensive shoreline development has obstructed sediment drift 
characteristics (Bubnick 1986).  It is likely that prior to industrialization and filling of the 
shoreline at Port Angeles, littoral drift was east-to-west in most of the protected part of 
the harbor.  Once outside of the protection from westerlies provided by Ediz Hook (east 
of Lees Creek), drift proceeds in a west-to-east direction again all the way to Dungeness 
Spit.  Net shore-drift becomes more complex under the influence of Dungeness Spit.  
Near the tip and along the east shore of the spit, prevailing winds from the northeast tend 
to move sediment in a southwesterly direction, until more protected by Dungeness Bay 
where sediment drift is to the north, forming the Graveyard sub-spit.  Another spit (Cline 
Spit) forms on the mainland just west of the Dungeness River mouth due to the 
convergence of net shore drift from the west and the east.  A sediment divergence zone 
occurs at about Graysmarsh (Gierin Creek) with net shore-drift across the Dungeness 
delta tending to push the river mouths in a westerly direction (Bubnick 1986; and see 
Collins 2005; Johannessen and Chase 2001)(Figure 1). 
 
It warrants mention that kelp beds form an ecologically important nearshore habitat 
structure along much of the Strait, particularly west of the Dungeness Spit.  The early T 
sheets covering the Strait include symbology for kelp and though generally coarse in 
scale and of questionable mapping consistency, they might be useful to someone 
interested in knowing broad-scale patterns of kelp presence across the Strait during the 
later 1800s and early 1900s.  The Nearshore Habitat Program at the Washington 
Department of Natural Resources (WDNR) is investigating long-term trends in kelp 
distribution on the Strait. 
 
Information Sources (see Appendix A for details) 
 

• 1853 US Coast Survey Hydrography map (specific to Ediz Hook and Port 
Angeles Harbor) 

• 1855 (T-539), 1870 (T-1168, T-1169), 1892 (T-2109; including Descriptive 
Report), 1907-08 (T-2859; including Descriptive Report), 1908 (T-2858), and 
1926 (T-4187 and T-4193) T sheets 

• 1858, 1862, 1863, 1872, 1879 (Lees Creek) GLO survey notes and General 
Description 

• 1939 USGS air photo, 1942 US Army air photo, 2000 WDNR ortho-photos, 2003 
WDNR vertical air photos 

• USGS maps (various) 
• 1977, 1994, 2002 WDOE oblique air photos (WDOE on-line series) 
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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 
 
We identified 16 habitat complexes in the Eastern Strait sub-region (12 stream-delta and 
4 spit/marsh), the principal ones being the Elwha River, Ediz Hook, Port Angeles Harbor, 
Morse Creek, Dungeness Spit, Dungeness River, and Gierin Creek (Graysmarsh).  A 
significant amount of estuarine habitat is contained in these complexes, and important 
physical and ecological interactions occur among a number of these complexes.  
Examples include 1) the relationship between fluvial sediment supply from the Elwha 
River and longshore transport of this sediment to Ediz Hook, 2) the reputed nursery 
ground (at least in historical times) for salmon born in Morse Creek provided by Port 
Angeles Harbor which is protected by Ediz Hook, and 3) The ecological interactions 
between the Dungeness River and the protected embayment (Dungeness Bay) behind 
Dungeness Spit.  Another interaction occurs across time-scales, and that is the number of 
locations occupied by the lower Dungeness River since de-glaciation about 12,000 years 
ago (Collins 2005).  In sequence, the river once entered Washington Harbor where Bell 
Creek now occurs, at Gierin Creek (Graysmarsh), and at Cassalery Creek to the east of its 
more recent mouth.  Summary information for individual habitat complexes in the 
Eastern Strait sub-region can be found in Appendix A, Table 8. 
 
The historical scale of the 16 habitat complexes in the Eastern Strait sub-region ranges 
from less than one hectare (ha) (several small stream-delta complexes) to about 92 ha 
(Ediz Hook)(Figure 2). 
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Figure 2.  Historical scale of habitat complexes in the Eastern Strait sub-region, in 
ascending order.  Blue columns indicate stream-delta complexes and white columns, 
spit-tidal marsh complexes.  Scale for most complexes 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 sheets.  See below complex narratives for description 
of factors affecting area estimates of the individual complexes.     
 
Figure 3 displays historical habitat changes to habitat complexes in the Eastern Strait sub-
region.  We did not attempt a quantitative comparison of historical and current habitat 
conditions for several complexes in the Eastern Strait sub-region because the historical 
maps (particularly of the Elwha River and Morse Creek) are of a coarse scale, and the 
habitat features we are interested in estimating are quite limited in scale, even in 
historical times.  Instead, we draw attention to changes in physical processes, habitat 
complexity (e.g., number and location of channels), channel and spit configuration, and 
overall habitat connectivity during the past 100-150 years. 
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Figure 3.  Historical changes to tidal marsh, lagoon and associated channel habitat 
features of habitat complexes in the Eastern Strait sub-region.  The historical 
changes are based on a GIS comparison of habitat delineations between early T 
sheets and current day air photos.  The Morse Creek complex is shown in this 
graphic though we could not make historical estimates of marsh and lagoon habitat 
given the lack of detail for this complex in the T sheet (and therefore no historical 
estimates are shown in the figure).  Several very small stream-delta complexes are 
not included in this graphic because they historically and currently lack marsh and 
lagoon habitats. 
 
Notice from Figure 3 that we reported a gain in tidal wetland habitat at a number of the 
complexes in the sub-region, including the Elwha River, Morse Creek, Dungeness River, 
and Meadowbrook Creek.  Net gains estimated at the Elwha and Morse Creek in 
particular are likely the result of the fact that the historical habitat delineations were 
based on poorly detailed and coarse-scaled T sheets, and the historical estimations 
therefore likely under-represent the actual amount present in historical times.  Net gains 
in the Dungeness River and Meadowbrook Creek complexes are probably attributed to 
delta progradation with marsh and spit formations now growing seaward of their 
historical locations, though habitat connectivity has become fragmented in both of these 
complexes.  The relatively small decrease in tidal wetland habitat seen at Gierin Creek 
(Graysmarsh) does not take into account an important shift from what was primarily salt 
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marsh to what is now a predominantly fresh or brackish marsh system, and the related 
loss of tidal exchange at that spit/marsh complex. 
 

Stream-delta Complexes 
 
The Elwha River stream-delta supports limited estuarine habitat for a watershed of its 
size.  However, historically the delta can be characterized as complex and dynamic with 
numerous distributary channels and probably an intricate web of tidally-connected 
lagoons and wetlands.  The notable human-induced changes to the Elwha estuary began 
with the construction of two dams in the lower river in 1910 and 1927.  These dams and 
associated reservoirs have blocked anadromous fish passage to the vast majority of the 
watershed.  In addition, the dams have effectively blocked sediment and wood transport 
to the downstream un-dammed portion of the river, estuary, and adjacent nearshore.  
Over many decades, this has led to significant habitat changes, notably the coarsening 
and degradation of the channel bed, reduction of large wood, a decrease in fine sediments 
at the delta, and a loss of sediment supplied to Ediz Hook, located several miles to the 
east.  However, a number of other important changes have occurred in the Elwha estuary 
during the past 30-60 years that are the result of human modification.  At least two dikes 
have been constructed, one of which was built along the west bank at the mouth in the 
1960s that protects a few homes and now isolates a lagoon feature that was once the 
location of the mainstem river.  Another dike, built in about 1989-90 along the lower 
right bank, is currently set well back from the active mainstem, but is within the historical 
floodplain.  This US Army Corps dike was built to protect Lower Elwha Klallam 
Reservation homes and infrastructure.  Additional floodplain modifications associated 
mainly with roads and a fish hatchery on the reservation have probably restricted the 
surface interaction of riverine and off-channel habitat with estuarine habitat features.  
Still the Elwha River estuary contains some rather unique off-channel lagoon and wetland 
habitat features that are relicts of once-active river channels.  Their persistence is the 
result of some degree of surficial and/or sub-surface/hyporheic hydrologic connectivity.  
In sum, the Elwha estuary has lost much of its former complexity (e.g. multiple 
distributary channels) and the capacity for the river channel to move in the future is 
constrained by human infrastructure within the historical lower river floodplain. 
 
Historical changes in tidal marsh habitat associated with the Dungeness River complex 
involve interactions between fluvial and coastal sediment processes, as well as important 
human intervention into these processes during the past 150 years.  Since the last 
glaciation about 12,000 years ago, the Dungeness River has actually entered the Strait at 
several distinct locations: from the proximity of today’s Dungeness Bay to Bell Creek at 
Washington Harbor in northwest Sequim Bay (Collins 2005).  Since the earliest surveys 
of the Dungeness (1855), the mouth of the river has displayed a dynamic interplay with 
coastal processes with the building of westward spits, followed by the breaching of a spit 
that may occur with the switching in the position of the river channel, and then 
subsequent re-building of spits across older abandoned river mouth locations.  We refer 
the reader to Collins (2005) for a detailed description of the Holocene (post-glacial) 
geology and geomorphic changes associated with the Dungeness River and several of its 

 7



paleo-channels to the east [i.e., Cassalery Creek, Gierin Creek (Graysmarsh), and Bell 
Creek (Washington Harbor)] since the early settlement period in the 1850s.  
 
The Port Angeles Harbor habitat complex contains four small stream-deltas, Tumwater, 
Valley, Peabody, and Ennis creeks.  All stream mouths and lower reaches have been 
straightened and filled over, despite recent efforts to enhance habitat conditions at some 
of these stream mouths.  Virtually the entire shoreline of Port Angeles has been armored 
and filled seaward of the historical high water line. 
 
Morse Creek is a steep stream originating in the Olympic Mountains.  Historical maps 
and early reports indicate the small delta possessed an eastward-pointed spit, sometimes 
of considerable length.  Though not indicated on historical maps, a limited amount of 
tidal marsh was probably associated with the spit.  In recent decades (since at least the 
1970s), this spit appears to have reduced in length significantly, though it is also very 
dynamic.  Many of the impacts to the Morse Creek estuary might be considered indirect.  
The spit was probably formed primarily by littoral transport of sediment from the west.  
The shoreline to the west has been entirely modified by a railroad grade built on fill at the 
base of the former bluffs.  Significant habitat degradation has occurred to the lower river 
channel, particularly downstream of Highway 101.  The channel has been straightened, 
armored, diked, and floodplain and riparian areas have been encroached and degraded. 
 
A number of small stream-deltas occur in the Eastern Strait sub-region, including Coville, 
Dry, Lees, Bagley, Siebert and McDonald creeks.  These deltas may be particularly 
vulnerable to changes in fluvial sediment supply as well as alterations in littoral sediment 
drift patterns (WDNR 2001).  Unfortunately, historical information specific to these 
small streams is typically sparse and frankly not usually of great use to our assessment.  
Local knowledge of historical conditions and changes to these smaller systems may be 
significant and could have important management implications, especially when we 
consider them collectively.    
 

Spit/marsh Complexes 
 
Two of the longest spit formations in the Puget Sound region occur in the Eastern Strait 
sub-region, the Dungeness and Ediz Hook.  Historically, both spits protected productive 
estuarine habitats within the lee-side embayments.  While the Dungeness Spit complex 
remains in much the same condition as 150 years ago (not considering changes in 
eelgrass community and water quality conditions within Dungeness Bay), Ediz Hook has 
been heavily modified by at least a century of industrial development.  Both direct and 
indirect impacts have changed the character of Ediz Hook.  Built over several thousands 
of years by sediments transported from the Elwha River and derived from coastal bluffs 
that occur between the river and the base of the spit, both sources have been substantially 
reduced by dams on the Elwha and a buried pipeline and associated armoring along the 
base of the bluffs.  To contend with the loss of sediment supplied to the spit and 
consequent erosion, the spit has been heavily armored along the windward side and a 
road and other structures occupy the length of the spit.  The historical tidal lagoon and 
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marsh at the base of the Ediz Hook has been reduced from 27 to 11.4 hectares (Figure 3), 
and what remains is likely degraded by adjacent industrial activity. 
 
The Dungeness Spit represents the terminus of a west-to-east drift cell that begins near 
Morse Creek (Figure 1).  The drift cell is considered mostly intact and probably functions 
physically much as it has for centuries.  Historical changes to Dungeness Spit since the 
earliest mapping in 1855 include a lengthening of several hundred meters and slight 
eastward movement of the spit commensurate with erosion of the bluff that feeds 
sediment to the spit from the west.  Though Euro-American activity along the spit during 
the past 150 years has included the operation of a lighthouse and supporting structures 
near the tip, and various military-related structures from WWII era, there are few overall 
changes to the complex.  One modification that potentially affects salmon use in a direct 
way is the presence of diking or an old railroad grade, dating back perhaps at least 100 
years, that affects hydrology and connectivity at a small lagoon at the base of the spit 
where a small stream enters the lagoon through a narrow ravine. 
 
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 (i.e., opportunity to use available habitats) 
these relatively protective habitats.  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. 
 
All four of the spit/marsh complexes (including Ediz Hook and Dungeness Spit) in the 
sub-region historically showed surface water connectivity with adjacent open waters 
(Figure 4); however, this connectivity has been impacted since historical times.  Though 
all of these complexes retain a surface connection today, the degree of connectivity has 
been impaired certainly in at least 3 of the complexes.  The Cline Spit complex located 
just west of the Dungeness River mouth may have included only a very narrow tidal inlet 
according to the 1855 T sheet, and today an opening appears to exist, though altered 
somewhat since historical time.  Much of the shoreline immediately up-drift of Cline Spit 
toward the mouth of the Dungeness River has been filled over potentially affecting 
sediment processes at Cline Spit.  The most severely impaired surface connectivity 
occurs at the tidal inlet to Gierin Creek (Graysmarsh), among the largest of the 
complexes in the Strait.  Historically, the inlet to the marsh was a wide sinuous tidal 
channel that opened to a considerable network of secondary channels.  Today, though the 
main channel configurations are remarkably similar to that shown in the 1870 T sheet, the 
tidal connectivity is affected by a tide gate at the mouth that undoubtedly affects the tidal 
prism, vegetation (most of the marsh is considered freshwater today), and opportunity for 
salmonids to use habitat at Gierin Creek (Graysmarsh).  Gierin Creek historically 
provided freshwater inputs to Graysmarsh, though the creek has been channelized in the 
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lower end and diverted to the east of the marsh.  Freshwater inputs are unknown at Cline 
Spit and at the lagoon at the base of Ediz Hook.  Collectively, the amount of tidal marsh, 
channel, and lagoon habitat associated with the four spit/marsh complexes in the Eastern 
Strait sub-region has been reduced from 127 ha in the 1800s to 94 ha today (decrease of 
26%).  However, the connectivity of much of this habitat has been impaired significantly, 
most notably in Gierin Creek (Graysmarsh). 
 
Characterizations of the shoreline and beaches in the Eastern Strait sub-region are 
difficult to find prior to large-scale industrial development that began in earnest during 
the late 1800s in Port Angeles.  The beach from Port Angeles to the bluff at the origin of 
Dungeness spit was described early in the 1900s as a “narrow sand or pebble beach at 
low water” (Dibrell 1908).  Even without detailed descriptions of the pre-development 
shoreline, we are certain that shoreline conditions have been heavily modified in a large 
segment of the Eastern Strait sub-region.  This is the case from Dry Creek to Morse 
Creek (see Figure 1), which is nearly entirely armored, most resulting in fill well seaward 
of the historical high tide line.  This shoreline development is associated with industrial, 
commercial, and transportation activities that had taken shape by WWII.  Armoring that 
protects a buried water pipeline that runs from Dry Creek to the base of Ediz Hook, 
industrial development along the entire shoreline of Port Angeles, and a railroad grade 
that runs from near Morse Creek to Port Angeles are the major marine shoreline 
modifications in the sub-region.  In striking contrast, most of Freshwater Bay and the 
long stretch of shoreline extending from just east of Morse Creek to the Dungeness Spit 
are considered intact, or at least much less altered compared with the remainder of the 
Eastern Strait.  In many respects these shorelines probably function physically much as 
they did 150 years ago.  Indeed, some have suggested the stretch between Morse and 
Dungeness Spit as a reference shoreline when comparing it with the modified shoreline 
occurring just west of Ediz Hook. 
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Figure 4.  Spit/marsh habitat complexes of the Eastern Strait sub-region.  The four 
spit/marsh complexes all supported a surface water connection with adjacent open 
waters, and all still have some degree of surface water connectivity, though this 
connectivity has been impaired at the base of Ediz Hook, at Cline Spit, and 
particularly at the Gierin Creek (Graysmarsh) complex at the east end of the sub-
region. 
 
Habitat Changes and Impairment of Ecological Processes 
 
Habitat changes can be the result of both direct and indirect alterations in habitat-forming 
processes that disrupt or eliminate the function of habitat.  The filling of wetlands for 
land conversion, diking, and draining of wetland habitat are typical examples of direct 
“footprint” impacts affecting habitat function.  Insight into potential indirect causes of 
habitat change requires a fundamental understanding of watershed and drift cell processes 
and the interaction of human activities with these processes at watershed and drift cell 
scales.  Like direct impacts, these indirect (“off-site”) impacts can also affect processes 
that influence habitat function.  Upstream channelization, historical removal of riparian 
forests and large woody debris, removal of native vegetation through land clearing and 
grading, and stream diversions, affect hydrology, sediment, and coarse wood regimes in 
stream-delta complexes [and some spit/marshes that are influenced by upslope or 
upstream hydrology, such as Gierin Creek (Graysmarsh)].  Bulkheading, filling along the 
shoreline, and other forms of marine shoreline development can affect the sediment 
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sources, pathways, and fate of this sediment along drift cells, ultimately impacting the 
stability and characteristics of spit and other coastal accretion features. 
 
Direct causes of habitat change include diking and roads in the lower Elwha that have 
reduced floodplain and estuarine connectivity and the complexity of habitats associated 
with the estuary.  The Ediz Hook and Port Angeles Harbor (including four small stream-
deltas) complexes have been extensively modified by industrial and urban development, 
including filling and dredging, resulting in major loss and degradation of salt marsh, 
lagoon (at the base of Ediz Hook), and tidal flat habitat (along the Port Angeles 
waterfront).  Morse Creek has been channelized and its lower floodplain developed for 
residential land use and a golf course. 
 
Direct impacts to the Dungeness Spit complex include an old railroad grade/dike at its 
base that affects connectivity to tidal lagoon habitat, not to mention impacts on native 
vegetation along the spit itself.  The Cline Spit habitat complex has been filled along its 
west side with a road and building(s) and bank armoring, and the hydrology in the tidal 
marsh has been altered apparently to enhance duck hunting opportunities.  The 
Dungeness River has been heavily channelized and diked along its tidally-influenced 
reach.  The historical wetlands associated with Meadowbrook and Cassalery creeks have 
been drained and highly fragmented initially for agricultural purposes, and more recently 
with roads and residential development.  Gierin Creek (Graysmarsh) has seen intensive 
channelization, and tidal exchange at the inlet has been impaired by the presence of a tide 
gate, with important consequences to hydrology, vegetation, and salmonid accessibility in 
this extensive historical tidal marsh. 
 
Two drift cells in the Eastern Strait sub-region are relatively intact and bulkheading and 
other shoreline development are largely absent along the shorelines.  These drift cells 
occur along most of Freshwater Bay west of the Elwha River, and from just east of Morse 
Creek to the Dungeness Spit (Figure 1).  Other drift cells in the sub-region are heavily 
developed and nearly completely impaired, particularly along the stretch from about Dry 
Creek to Morse Creek where an industrial pipeline, urban and industrial development at 
Port Angeles, and a railroad grade fill disrupt sediment and hydrology pathways along the 
shoreline. 
 
Perhaps the least impacted habitat complex in the Eastern Strait sub-region, by either 
direct or indirect means, is the Dungeness Spit.  However, as noted below in the 
‘Management Recommendations’ section, the spit is extremely vulnerable to coastal land 
use development if sediment processes, particularly to the west, are disrupted through 
development activities.  In contrast, Ediz Hook provides a good illustration of indirect 
impacts on a spit from up-drift impairment of littoral sediment processes.  The spit has 
experienced chronic erosion along its west shore because much of the shoreline up-drift 
has had an industrial pipeline buried along the beach since about 1930 (with placement of 
bulkheading in the late 1950s to protect the pipeline) that largely prevents the recruitment 
of sediments that were once provided from the bluffs along this shoreline.  Another major 
source of sediments historically contributed to the Hook, from the Elwha River (also 
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located up-drift), has been eliminated by dams in place since the early 1900s that now 
trap much of the Elwha watershed sediments. 
 
Urban development and logging activity have historically affected hydrology, large wood 
and sediment regimes (not to mention water quality) in the streams entering Port Angeles 
Harbor.  Any restoration measures directed at the small estuaries associated with these 
streams needs to consider watershed-scale cumulative effects that could affect the long-
term success of restoration actions. 
 
Habitat changes in the Dungeness estuary reflect an interaction of fluvial and longshore 
processes, and human imposition on each of these processes (see Collins 2005).  A long 
history of agricultural land use and irrigation in the Dungeness valley, and river channel 
management through diking and channelization has no doubt affected the amount and 
distribution of sediments to the river mouth and greater estuary.  Coastal sediment 
processes that influence the forming of estuarine habitats have also been impacted by 
shoreline development to the west and east of the Dungeness River mouth, in the 
vicinities of Meadowbrook and Cassalery creeks. 
 
Relative Condition of Habitat Complexes 
 
Based on the percent historical tidal wetland habitat (i.e. tidal marsh, channel, lagoon, 
and spit) lost and the degree of impairment to overall connectivity within habitat 
complexes, we applied a Relative Condition rating (see description in Materials and 
Methods section of report’s main body) to each of the 16 complexes in the Eastern Strait 
sub-region (Table 1 and Figure 5). 
 
Table 1.  Relative condition of the Eastern Strait sub-region habitat complexes.  We 
did not consider any of the complexes in the sub-region to be “lost”. 
Functional Moderately Impaired Severely Impaired 
Coville Creek 
Bagley Creek 
Siebert Creek 
McDonald Creek 
Dungeness Spit 

Cline Spit 
Dungeness River 

Elwha River 
Dry Creek 
Ediz Hook 
Port Angeles Harbor 
Lees Creek 
Morse Creek 
Meadowbrook Creek 
Cassalery Creek 
Gierin Creek (Graysmarsh) 
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Figure 5.  Relative condition of habitat complexes in the Eastern Strait sub-region. 
 
Management Recommendations          
 
The North Olympic Peninsula Lead Entity (NOPLE) has developed a conservation 
strategy and project list for the Strait and north Washington coast regions (NOPLE; 
http://noplegroup.org/NOPLE/pages/nearshore.htm) to address implementation of salmon 
habitat recovery actions.  This strategy drew heavily on recommendations from a 
Limiting Factors Analysis (LFA) report completed for the eastern Strait (see Haring 
1999).  In addition, recovery plans have been drafted for ESA-listed Hood Canal/Eastern 
Strait summer chum (HCCC 2005), and Dungeness and Elwha 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 
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underlying processes responsible in the formation, maintenance, and natural evolution of 
these habitats – namely fluvial, littoral, and tidal processes. 
 
In considering habitat protection associated with spit/marsh complexes, or of stream-delta 
complexes that possess longshore depositional features such as spits, the implication is 
that not only should the spit and associated tidal wetland habitats receive protection, but 
the drift cell processes that contribute sediment to these spits need to be adequately 
preserved.  Similarly, protection of tidal wetland and other habitats associated with 
stream-delta complexes, requires that watershed and fluvial processes, including 
floodplain/riparian function, be a priority for protection.  The same logic applies to 
stream-delta and spit/marsh complexes that we have identified from this analysis as good 
candidates for restoration action.  For example, it would not be prudent to carry out 
restoration of salt marsh habitat through dike removal while simultaneously (or in the 
future) allowing for bulkhead construction or other shoreline development to occur up-
drift that potentially disrupts sediment supply to the spit that is associated with the salt 
marsh.  Nor would it be sensible to remove fill within an estuary but continue to permit 
floodplain development and encroachment on riparian corridors that potentially affects 
hydrology and sediment/organic transport processes, ultimately having negative effects 
on estuarine habitat formation. 
 
Based on our analysis of habitat changes and considering the importance of habitat 
connectivity and recovery of tidal wetlands, and the processes that allow for formation of 
these habitats, we make the following recommendations.   
 
A major conservation priority in the Eastern Strait sub-region should target the long-term 
protection of drift cell processes affecting the Dungeness Spit (primarily to the west), and 
Freshwater Bay (see Figure 1).  We strongly urge that these protections be addressed 
through the Clallam County Shoreline Master Program and Critical Areas Ordinance.  
Four small creek mouth estuaries that we identified as stream-delta complexes occur 
within the drift cells that contribute to Ediz Hook and the Dungeness Spit – Coville 
(located west of the Elwha River in Freshwater Bay), Bagley, Siebert, and McDonald 
creeks.  These are all considered “functional” complexes that warrant protection of their 
watersheds, including stormwater, riparian, and estuarine functions.  
 
Candidate restoration projects in the sub-region include re-establishing tidal exchange to 
Gierin Creek (Graysmarsh), and removal or setback of dikes or other artificial confining 
structures in both the lower Dungeness and Elwha rivers, and in Morse Creek.  Also, 
removal or possible re-location of the pipeline and associated armoring that currently 
occurs to the west of Ediz Hook (along with Elwha dam removals scheduled to begin in 
2009) would help re-establish natural sediment recruitment to beaches east of the Elwha 
River and to Ediz Hook.   
 
A priority should also be given to protecting (through county shoreline/critical areas 
ordinance) the remaining unarmored bluffs between the Elwha River and Ediz Hook.  
Additionally, recovery of lost and degraded salt marsh and lagoon habitat at the base of 
Ediz Hook should be explored, as should the removal of fill along the Port Angeles 
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waterfront, particularly associated with the several creek mouths and that of Lee’s Creek, 
located just east of Port Angeles Harbor.  The latter action would be to recover shallow 
intertidal habitat, particularly in association with the several stream-deltas that enter the 
harbor.   
 
Finally, we recommend considering the removal of remnant dikes/railroad grades at the 
base of the Dungeness Spit, and examining possible reconnection of fragmented remnant 
wetlands associated with Meadowbrook and Cassalery creek complexes to the east of the 
Dungeness River mouth.  There may also be opportunities for removal of fill and/or bank 
armoring to increase tidal wetland habitat and surface water connectivity at Cline Spit. 
 

Habitat Complex Narratives 
 
The following narratives provide specific information on historical habitat changes to the 
habitat complexes in the Eastern Strait sub-region.  The sequence of narratives begins at 
Coville Creek in western Freshwater Bay and progresses east, concluding at the Gierin 
Creek (Graysmarsh) complex located just west of Sequim Bay (Figure 1). 
 
Collins (2005) recently completed a relatively detailed study of historical habitat changes 
from the Dungeness River mouth to Washington Harbor/Bell Creek (the geographic area 
of his study overlaps with the eastern portion of our Eastern Strait sub-region and the 
western portion of our Sequim Bay sub-region).  The Collins (2005) study discusses the 
progression of changes in geomorphology and specific habitat features, and the causes for 
changes observed.  In the below applicable narratives, we describe our estimates and 
assessments of the historical and current day habitats (that is, associated with the 
complexes from Dungeness River to Gierin Creek [Graysmarsh]).  We also provide 
where appropriate, brief summaries of conclusions offered by Collins (2005) but defer to 
that study for its details. 
 
Habitat Complex:  Coville Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Coville Creek is a steep stream that flows through a forested ravine before draining into 
Freshwater Bay.  Little historical information exists that is specific to Coville Creek.  It 
was described in September 1872 as 10 lks (~ 7 ft.) wide at its mouth (Jameson 1872).   
 
Description of Historical Habitat Changes 
 
Today, a very small spit occurs at the mouth of Coville Creek and few human-related 
impacts or changes to the delta are evident. 
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Relative Condition 
 
Based on little evidence of historical changes to this small stream-delta, we consider its 
relative condition “Functional”. 
 
Habitat Complex:  Elwha River 
Complex Type:  Stream-delta 
 
Physical Description 
 
The Elwha River estuary is a naturally dynamic system that has evolved over the course 
of hundreds to thousands of years.  Downing (1983) described the forming of the Elwha 
as a series of changes reflecting an interaction between post-glacial sea level changes, 
and fluvial and coastal processes, resulting in the building of a delta and the forming of 
Ediz Hook.  Following the retreat of the glaciers, a comparatively steep Elwha River cut 
through huge amounts of unconsolidated glacial deposits, and moved these sediments out 
into the Strait, building an extensive delta.  At about 9,000 years before present, the delta 
had achieved a size at least five times that of its present size.  With net shore drift from 
west-to-east, spit features began to develop in an easterly direction from the deltaic 
sediments.  With a rise in sea level and consequent erosion of coastal bluffs, these deltaic 
spits gradually migrated east, eventually forming the present day Ediz Hook to the east 
near Port Angeles.  The Elwha River gradient lessened as sea level rose, reducing stream 
energy and the discharge of sediments to the river mouth, which decreased the size of the 
delta.   
 
Freshwater Bay that extends west from the mouth of the river, may have acquired its 
name at least as early as 1790 when crew members aboard the Princess Real led by 
Spanish explorer Manuel Quimper went ashore to collect water from freshwater sources 
emptying into the bay (Johnson 1997).  Eldridge Morse (in Nesbit 1885) also described 
the “many springs (that) come through the bottom of the bay”.  These springs may be 
alluding to the many distributaries of the Elwha River that are evident in the historical 
record. 
 
At the time of the 1864 GLO surveys, there were just four settlers in the entire township.  
The soil in the lower Elwha River valley was described as first rate, and about half of the 
bottom land was heavily timbered (Treadway 1864).   
 
In 1872, the following was described in Township 31N, R7W: 
 

… it has few settlers in it and will be soon all occupied.  Fir timber is 
scarce and mostly dead.  It is timbered chiefly with alder, maple, cedar, 
and willow” (Jameson 1872). 
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There is evidence from the 1872 survey notes that fire may have played an important role 
in characterizing forest conditions in the lower Elwha River valley at the time. 
 
Description of Historical Habitat Changes 
 
Rather than present a comprehensive review of historical information on the Elwha River 
estuary, or additional information regarding effects of the Elwha River dams, our focus 
instead is on general changes in the locations and numbers of lower river channels and 
lagoon habitats, and the overall connectivity of these lower river habitats during the past 
100-150 years.  For a broader historical context of the Elwha River watershed and dams 
the reader is referred to Johnson (1997) and Haring (1999).    We bring four map-based 
sources to bear that date prior to construction of the two Elwha River dams: the GLO 
survey notes from 1864 and 1872 and the USCGS T sheets from 1908 and 1926.  We 
should note that Haring (1999) included at least one additional historical source (an 1891 
Army map) that we did not use in our assessment. 
 
The first observation we make from examining historical maps and air photos is that the 
number and location of major channel distributaries has changed considerably since our 
earliest historical survey sources in 1872.  Alterations in hydrology and sediment regimes 
in the watershed, and modifications to the lower river floodplain have reduced the 
number and complexity of channel and off-channel habitats, particularly evident since the 
late 1930s and early 1940s. 
 
The 1908 coast surveyors alluded to the extremely short-term dynamic experienced by 
boaters at the Elwha River mouth.   
 

Boats may be taken into the Elwha River at high tide, the (river) current at 
low tide being too strong for headway to be made against.  With a heavy 
swell running breakers and the continually shifting bars at the mouth make 
entrance dangerous (Dibrell 1908). 

 
The 1872 GLO survey notes (Jameson 1872) indicate several distributary channels 
entering the Strait, one at an extreme westerly location near the base of the bluff (Figure 
6).  Though subtle, the 1908 T sheet suggests a tidal inlet or relict channel at that time as 
well (Figure 6, at “B”).  An 1891 Army map shows three riverine channels entering the 
Strait (Haring 1999).  By 1908, two main channels were shown in the T sheet (Figure 6), 
one located near or somewhat east of the current day main channel and in the general 
vicinity of a secondary channel in 1872.  The second channel in 1908 is shown much 
further to the east and corresponds well with another 1872 channel (Figure 6). 
 
The 1926 T sheet shows just one channel entering the Strait with a spit pushing the mouth 
to the east.  Gravel bars and possibly vegetated islands appear to divide the channel just 
upstream of the mouth.  Isolated lagoon features similar to what we see today are also 
shown to the west of the mouth in 1926, near the location of the active mainstem in 1872, 
and in locations east of the mouth where we find lagoon features today. 
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Channel switches, including abandonment and re-activation, are common in the lower 
Elwha River as illustrated in Figure 6 that shows channel locations from 1872 (GLO 
survey), 1908 (T sheet), 1939 (air photo), and 2003 (air photo).  Complexity in channel 
configuration and the presence of multiple channels were still very much evident in air 
photos from 1939 and 1942.  However, an oblique air photo from 1977 indicates that 
previously active locations along the front of the alluvial fan had become disconnected.   
This change was affected in part by of the damming of the river (discussed below), but 
also was the result of diking along the west and east sides of the estuary that isolated 
previously well-connected and often active parts of the lower floodplain and estuarine 
channels (Figure 7).  The dike or road along the lower right bank of the mainstem shown 
in the 1977 image apparently was eroded away or removed by 1994; there is no longer 
any evidence of this road/dike.  Off-channel habitats along the lower right bank that were 
active during the 1939 photo and had become isolated by the time of the 1977 photo have 
now become re-activated again. 
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Figure 6.  Panel showing channel changes in the lower Elwha River estuary (see 
descriptions on following page).   
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(Top image), 1908 T sheet with letters A through F corresponding with locations of 
key features or descriptions found in the September 1872 GLO survey notes (see 
below).   
(Middle image), 1939 air photo with the same letters referencing the 1872 survey.  
Red arrows in the image point to the locations of the two primary distributary 
channels in 1939.   
(Bottom image), overlay of habitat features (color-coded) from the 1908 T sheet with 
the 2003 WDNR color air photo.   
 

A) Left bank “mouth of Elwha R., running S 70 W, very deep at mouth with 
constant surf rolling in”.  Width 5.5 chains (363 ft.).   

B) “intersect left bank of Elwha, about 3? Chains (200 ft.) west of the junction 
of several branches of river; river at this point runs S 80 W”.   

C) “mouth of one branch of Elwha, 220 links (145 ft.) wide, average 18 in. 
deep”.   

D) “mouth of slough 150 links (100 ft.) wide, average depth 18 in. at low water.  
Runs E and W, then turns and runs N”.   

E) “branch of Elwha 50 links (33 ft.), 3 ft. deep, current very slow”.   
F)    going east, “intersect branch of Elwha, 100 links (66 ft.) wide N 10 W, 2.5 ft.   

deep, very rapid”.  
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Figure 7.  1977 WDOE oblique air photos of the Elwha River mouth showing a road 
along the east (left of mouth in image) and west (right of mouth in image) banks, 
isolating off-channel estuarine habitat.  The road to the east of the mouth 
apparently eroded away by 1994 and has since allowed for some re-activation of 
tidal wetland and lagoon habitats; however the dike to the west of the mouth 
remains in place, isolating a lagoon and wetlands that were once an active river 
channel. 
 
The Elwha Dam was built in 1910 (just two years after the 1908 T sheet survey) at RM 
4.9, resulting in the blocking of anadromous fish passage to the vast majority of the 
Elwha watershed.  The Glines Canyon Dam was built in 1927 at RM 13.2.  In addition to 
impeding fish passage, the dams and reservoirs have imposed major changes on 
downstream salmon habitat, including the estuary and adjacent nearshore (see Ediz Hook 
habitat complex below), primarily through the interception of mainly sand and gravel 
sediment transported downstream and formerly available to help form habitat structure 
(Haring 1999).  An estimated 274,000 cubic yards of material is prevented from reaching 
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the estuary each year because of the dams (National Park Service 1995 cited in Haring 
1999).   
 
The loss of finer sediments has resulted in erosion of much of the delta front and 
evidently the coarsening and steepening of the beach face.  The eastern front of the Elwha 
River delta has eroded substantially, particularly since the early 1940s (USGS, Angeles 
Point quadrangle).  Much of this erosion is probably the result of a shift in fluvial 
discharge to the delta from east to west.  Actually, the part of the delta where the main 
channel mouth occurs today shows a seaward advance relative to 1908 (Figure 6) and 
1939 map and photo sources due to localized fluvial sediment deposition.  Today, the 
beach to the east of the main channel is steep and substrate is mainly larger cobble with 
some sand.  The berms that separate the beach from inland off-channel wetlands are 
narrow and there is evidence of considerable swash-over into the backshore marshes 
(Figure 8).  Historically, this beach was apparently quite different and characterized as 
gently sloped with gravel and sand, and clams could be collected by tribal members 
(Haring 1999). 
 

   
Figure 8.  Sediment swash-over (in foreground) into backshore wetland and lagoon 
habitats that occur to the east of the current day Elwha River mouth.  Photo taken 
June 30, 2005 by Steve Todd. 
 
In addition to sediment derived from shoreline bluffs to the west of the river mouth in 
Freshwater Bay, a high eroding bluff (Figure 9) located along the left bank of the Elwha 
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River about 1200 feet upstream (the approximate upstream extent of tidal influence) may 
be providing some finer-grained sediment to the delta and adjacent nearshore areas.  This 
bank has eroded rapidly, on the order of 100-150 meters since the early 1940s (based on a 
comparison of 1950 USGS map and 2003 air photo).   
 

 
Figure 9.  Eroding bluff at a bend along the left (west) bank of the Elwha River near 
the upper extent of tidal influence.  The toe of this bluff has eroded approximately 
100-150 meters since the early 1940s.  Photo taken June 30, 2005 by Steve Todd. 
 
Reduced sediment recruitment to the lower river and estuary, along with dikes and roads 
in the lower floodplain (discussed in the following paragraph), restrict movement of 
lower river channels and development of off-channel riverine and estuarine habitats 
(Haring 1999).  Associated with this effect and somewhat unique to the Elwha estuarine 
system is a significant and complex network of backshore lagoon and wetland habitats to 
the west and east of the current active river channel (Figure 10).  The configurations of 
many of these features appear quite stable, owing to their relative isolation from fluvial 
sediment processes.  These features were likely initially formed as active riverine 
channels that became abandoned, and now their connectivity with the current day river 
channel, side channels, tidal water, and groundwater varies depending on location. 
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Figure 10.  2002 WDOE oblique air photo showing some of the relict channel 
features that now function as partially connected or isolated lagoons, channels, and 
wetlands to the east and west of the current day channel. 
 
Several dikes and roads have been constructed within the floodplain of the tidally-
influenced reach of the river, and constrict the development of channel habitat features.  
An east-west road that accesses the east (right) bank of the river was in place by the time 
of the 1926 T sheet, and likely affects floodplain connectivity to the east of current 
mainstem.  A “push up” dike located upstream of tidal influence along the right bank 
prevents the river from moving east and affecting the Lower Elwha Klallam hatchery and 
the reservation (M. McHenry, personal communication).  The presence of a 500 foot long 
flood control dike along the lower left bank constructed in the 1960s has now isolated 
relict channel and lagoon features, including the 1872 mainstem.  A US Army Corps dike 
built in the early 1980s is approximately 1000 feet east of the current active channel, but 
has also likely reduced the connectivity of relict channel features, and may restrict the 
development of future off-channel habitat features.  This dike protects houses and other 
infrastructure on the Lower Elwha Klallam Reservation. 
 
In sum, the Elwha River near its mouth retains limited dynamic activity, with channels 
forming, closing off, and stabilizing enough for vegetation to grow.  In time, a given 
location might become an active channel again.  However, the former dynamic and 
complex pattern of lower river channels has been reduced substantially since the 1872 
period, even since the period of the 1939 and 1942 images.  The number of river 
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distributaries entering the Strait has been reduced from two or more to just one.  Dams 
put in place in the early 1900s have certainly impacted lower river and estuarine habitat 
complexity by significantly reducing finer-grained sediment supply; however, dikes on 
both sides of the river and human infrastructure within the historical floodplain have 
effectively reduced the connectivity of formerly well-connected habitat features. 
 
Relative Condition 
 
Based on the upstream effects of dams in impeding the transport of finer-grained 
sediment to the lower river and estuary, and a reduction in overall habitat connectivity 
resulting from lower river floodplain diking and roads, we consider the relative condition 
“Severely Impaired”.  With the removal of the dams in the next few years, it is expected 
that sediment will begin to replenish the delta and estuary, and with this there may be 
opportunities to re-establish connectivity to habitats in the tidal portion of the lower river. 
 
Habitat Complex:  Dry Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Dry Creek is a small steep stream that flows across a glacial outwash plain that 
historically grew large cedar trees before it emptied to the Strait between steep bluffs 
(Haring 1999).  Mainly because of the limited scale of its stream-delta, our historical 
information lacks detail.  However, the August 1862 GLO notes describe at the foot of a 
75 foot high bluff somewhere very near the mouth of Dry Creek, a 33 foot wide “lagoon” 
oriented east-west, separated from the Strait by a “spit or bar” (Henry 1862).  No stream 
mouth was described in association with this lagoon, and being during the low flow 
period of August, it is possible the creek mouth was bar-bound at the time.  The relatively 
coarse-scale 1908 T sheet (T2858) simply indicates a narrow drainage entering the Strait 
between steep bluffs at this location. 
 
Description of Historical Habitat Changes 
 
Recent air photos (1977, 1994, 2002 WDOE oblique photos) show no apparent evidence 
of a lagoon or spit feature near the mouth of Dry Creek, as was described in 1862 (Figure 
11).  Sediment from the Elwha River watershed would have contributed sediments along 
the beach between the Elwha and Dry Creek, and down-drift to Ediz Hook.  With the 
Elwha Dam in place by 1910, the sediment from the Elwha was reduced and may have 
disrupted sediment processes enough to eliminate depositional features such as small spit 
or lagoon features that may have previously formed at the mouth of Dry Creek.  In about 
1930, the Port Angeles Industrial Water Pipeline was buried along the upper beach 
running from east of the mouth of Dry Creek to the base of Ediz Hook.   
 
Much of middle and lower watershed of Dry Creek has been developed and now includes 
an airport, log storage areas, gravel pits, and agricultural and rural residential 
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development.  These land uses are contributing to storm water and sediment problems in 
the lower watershed, including channel incision and sediment accretion (Haring 1999).   
 
Relative Condition        
 
Based primarily on the upstream effects of watershed land use impacts on hydrology and 
sediment processes in the lower reach and potentially at the mouth, and the apparent loss 
of a small spit and lagoon feature associated with the stream mouth (possibly because of 
the disruption of up-drift sediment supply from the Elwha River), we consider the relative 
condition of the Dry Creek stream-delta “Severely Impaired”. 
 

 
Figure 11.  2002 WDOE oblique air photo shows the mouth and much of the 
watershed of Dry Creek, which enters the Strait through a forested ravine and 
notch along the shoreline.  
 
Habitat Complex:  Ediz Hook 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Ediz Hook represents the terminus of a drift cell that begins near the mouth of the Elwha 
River to the west (Figure 1), though it might also receive sediments derived from the west 
of the river along Freshwater Bay.  Ediz Hook is a spit formed by the erosion and 
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transport of bluff sediments and the transport of fluvial sediments from the Elwha River 
located to the west, processes which have occurred over the course of thousands of years 
since the last continental glaciation.  The Ediz Hook habitat complex comprises the spit 
itself, as well as a tidally-connected lagoon and marsh at its base.  The spit partly 
envelops, and indeed is responsible for the presence of Port Angeles Harbor, a natural 
deepwater bay that collects drainage from several small streams along its shoreline (see 
the Port Angeles Harbor complex below).   
 
In August 1862, Ediz Hook was described as “barren, the only growth is a species of Salt 
grass” (Henry 1862).  Gilbert (1900) provided this description of Ediz Hook based on his 
recollection of the 1892 coast survey:  “Ediz Hook is a remarkable spit – of gravel and 
sand and only two or three feet above the highest tides…”   
 
Gilbert described the entire spit as a “Light House reserve”.  A lighthouse was built near 
the point of Ediz Hook around 1863-1865 [Sloan 1863, Morse in Nesbit (1885), Johnson 
1997].  Gilbert (1900) wrote, that without the reserve, “it is probable that considerable of 
the business, wharves, etc. might have gone to the base of the spit where the wharves 
would be shortest and the water the quietest.  The best anchorage is up the middle of the 
Harbor in 12 to 16 fathoms of water”.  
 
The tidally accessible lagoon and fringing salt marsh at the base of the spit was shown in 
the earliest maps of Port Angeles Harbor, including an 1853 U.S. Coast Survey 
hydrographic map (Alden 1853).  The August 1862 GLO survey described the mouth of 
the sinuous tidal channel connecting to the lagoon as 60 links (40 ft.) wide (Henry 1862).  
The following year, surveyors described the “soundings” (in the lagoon) as “… 
sufficiently deep for the accommodation of vessels to anchor in safety.”  
 
Description of Historical Habitat Changes 
 
Changes to the Ediz Hook spit complex are the result of both direct and indirect impacts 
of human activity during the past 100-150 years.  A reduction of fine sediment 
recruitment to the spit contributed by the Elwha River began with construction of the 
Elwha dams in 1910 and 1927.  In 1929-30, an industrial water pipeline was buried 
beneath fill along 3.3 miles of shoreline beginning near Dry Creek and extending to the 
base of Ediz Hook.  A bulkhead built in the late 1950s (Shaffer et al. 2006) that protects 
the buried pipeline directly impacts the upper intertidal zone and disrupts natural 
sediment delivery from high steep bluffs.  In combination, the Elwha dams and shoreline 
armoring have decreased considerably the sediment supply to the nearshore and 
deposition to the spit (Shaffer et al. 2006), resulting in beach profile steepening and 
substrate coarsening of the west side of the spit and corresponding growth at the tip of the 
spit.  Erosion of the west side of the spit has necessitated repeated bank armoring to 
protect a Coast Guard station (see Haring 1999 who cites Galster 1978 and US Army 
Corps of Engineers 1971).  In addition to the massive bank armoring, a road, powerlines, 
and numerous structures extend the length of the spit, reaching the end where a Coast 
Guard station resides.  The leeward side of the spit and inner harbor has historically been 
used extensively for log storage in preparation for processing at Port Angeles mills (see 
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1942 air photo).  In recent years, the beach along the south shoreline of Ediz Hook, near a 
documented sand lance spawning beach, has been impacted by oil spills, un-permitted 
wood removal, and extensive recreational off-road vehicle use (Shaffer 2003).  A 
restoration project took place in September-October 2003 in an attempt to remedy some 
of these impacts along 1500 feet of shoreline.  Measures included the removal of 50 
creosote piles and railroad debris, a derelict boat ramp, and excavation of 2200 cubic 
yards of material.  The restoration site was then re-graded, hydro-seeded with native 
grass, and large wood was placed along the shore (Shaffer 2003). 
 
Massive modifications to the connected lagoon and associated tidal marsh at the base of 
the spit have resulted from a long history of industrial development.  The lagoon and 
associated tidal marsh have been reduced in size considerably from the historical period 
(Table 2). 
 
Table 2.  Summary of habitat changes to the Ediz Hook spit/marsh complex based 
on the 1892 T sheet and the habitat delineation from the 2000 and 2003 WDNR air 
photos. 
 

Habitat Type Area-Length Change 
 Historical Today Area-Length Percent  
Spit 18500 ft 18900 ft + 400 ft + 2 
Tidal marsh 11.4 ha 2.3 ha - 9.1 ha - 80 
Tidal lagoon and channel 15.6 ha 9.1 ha - 6.5 ha - 42 
Total 27.0 ha 11.4 ha - 15.6 ha - 58 

    
The 1892 T sheet shows no obvious signs of direct alteration to the lagoon or tidal marsh 
(Figures 12), although Gilbert (1900) described the presence of a shingle mill and 
cannery near the head of the harbor at the time of the survey.  By 1926 (T sheet 4188) 
and the time of the earliest air photos (~ 1942), the lagoon feature had been directly 
impacted by a pulp mill complex, and most of the habitat losses that we see today had 
probably already occurred.  The fringing tidal marsh and much of the lagoon itself has 
long been encroached by industrial-related development, and the once-impressive tidal 
channel described from the 1800s is now straightened, dredged and armored along both 
banks.  The lagoon and channel have likely been used for various industrial purposes 
over the decades, including possibly waste discharge. 
 
Relative Condition 
 
Due to the considerable loss of lagoon and associated marsh at the base of Ediz Hook, 
and the diminishment in sediment supply to the spit itself that was historically 
contributed from both fluvial and bluff sources to the west, we consider the relative 
condition of Ediz Hook “Severely Impaired”. 
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Figure 12.  (At top) 1892 HT sheet (hydrography and topography)(T-2109) prior to 
industrial encroachment and considerable habitat loss, and 2003 WDNR air photo 
(bottom) showing the tidal lagoon and marsh at the base of Ediz Hook.  Near the 
lower right side of the 1892 image is indicated some of the plans for the early street 
grid that would require filling of tidal flats (note how hydrographic soundings are 
superimposed with rectangular grid for city blocks). 
 
Habitat Complex:  Port Angeles Harbor 
 
Physical Description 
 
The Port Angeles Harbor habitat complex includes a number of relatively small stream-
deltas occurring along a short stretch of shoreline within the semi-protected harbor 
(Figure 13).  A US Coast Survey Hydrography map from 1853 indicates several stream 
channels traversing the tidal flats in the (“False Dungeness”) harbor (Alden 1853). 
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The main streams entering Port Angeles Harbor, from west to east, are Tumwater, 
Valley, Peabody, and Ennis creeks (Figure 13).  Tumwater Creek (then apparently named 
“Frazer’s Creek”) and what was likely Peabody Creek (then named “Taylor and 
O’Brien’s Creek”) were both described as 10 links (6.6 ft.) wide at their mouths on Aug. 
25, 1862 (Henry 1862).  Valley Creek was not mentioned in the earliest survey notes 
leading us to speculate that perhaps it was a bar-bound stream mouth especially during 
base flow conditions, as would likely be the case late in August.  Ennis Creek (named 
“Whites Creek” in 1862 notes) was indicated at its mouth, though no width information 
was provided, possibly indicative of a bar-bound condition.  The width of Ennis Creek 
was described as 40 links (25 ft.) some distance upstream.  Though the early GLO and T 
sheet surveys do not indicate salt marsh associated with any of these creek mouths, an 
1885 photograph showing the mouth of Ennis Creek suggests that a tidal marsh system 
may have existed at that creek (Shaffer and Johnson 2002; R. Johnson, personal 
communication; see Figure 14). 
 

 
Figure 13.  Washington Department of Natural Resources (WDNR) 2000 
orthophoto showing the Port Angeles Harbor habitat complex (including four 
stream mouths) and the base of Ediz Hook (see previous habitat complex narrative). 
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Figure 14.  1885 photograph taken of the mouth of Ennis Creek, looking east.  The 
buildings in the image were part of the Puget Sound Cooperative Colony that 
existed at the site.  Photo received from Randy Johnson, WDFW, who obtained it 
courtesy of the North Olympic Library System, Bert Kellogg Photograph Collection.  
 
Gilberts’ (1900) description of the shoreline from the base of Ediz Hook to about a mile 
east of Ennis Creek is based on his recollection of the 1892 T sheet survey and the chart.  
Though the shoreline of Port Angeles Harbor was already being developed by the late 
1800s, his description may provide some insights into the pre-development 
characteristics of the beaches.   
 

The high ridge (bluff) extends the whole length … – broken here and there 
by ravines through which flow streams, and off the mouths or at the 
mouths of these streams are broad gravel spits or plateaus.  One of these is 
at Ennis Creek, another along the whole waterfront of the city and the 
third forms the base of Ediz Hook.  The beach throughout is of gravel 
mixed with sand around the head of the harbor it is somewhat muddy – the 
beach is quite broad at low tide, until you reach Ediz Hook, where it 
becomes narrow.  The water along the main shore deepens gradually 
beyond low water mark but along Ediz Hook it is very bold. 

 
The flat area along the base of the historical bluff was described by the GLO surveyors in 
August 1862.   

 
There is a flat extending along the front from the eastern boundary (of the 
reservation) to the spit from one to 7 chains (66 – 462 feet) wide, a few 
feet above high water; back of this there is a bluff almost perpendicular 
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from 50 – 80 feet in height, extending the entire length of the claim… 
(Henry 1862).  

 
This flat apparently supported no timber, and was vegetated with occasional crabapples, 
salal, willow, and rose (Henry 1862). 
 
Early survey notes from 1862-63, and 1879 contain references to the effects of fire on 
forest conditions in the Port Angeles area:   
 
“Timber mostly destroyed on bluff” (Henry 1862). 
 

Fires have raged through nearly all the township (T30N, R6W) and 
destroyed the major portion of the timber but that remaining in the 
northern half of the Town is of a good size for mercantile use.  Nearly the 
entire Town is covered with a dense growth of young firs, cedars and 
hemlock making it very difficult to travel through the country (Shoecraft 
1879). 

 
What follows is a quick history of early Euro-American development of the Port Angeles 
Harbor area. 
 
An initial pulse of Euro-American settlement appears to have been prompted by the 
establishment of a U.S. government “townsite” reservation at Port Angeles in 1862.  As 
well, the Custom House for the Puget Sound District was moved from Port Townsend to 
Port Angeles in that year and within 18 months, the human population of Port Angeles 
had grown to about 200 people (presumably non-native)(Eldridge Morse 1884 in Nesbit 
1885).  At about this time there were “some 12 or 15 claims” in the township, though “it 
will soon be thickly settled owing to the removal of the Port of Entry to the adjoining 
Township (reference is to movement of Custom House from Port Townsend to Port 
Angeles)… Good roads may be constructed to communicate with the excellent harbor of 
Port Angeles… whence an important trade will probably arise with the various lumbering 
mills and coal mines situated upon the Straits and Puget Sound” (Henry 1862). 
 
Similar optimism is echoed in the August 1863 General Description of the (Government) 
Reservation of Port Angeles provided by the General Land Office alluding to the 
potential value of Port Angeles to early settlers for farming, timber, water supply, and as 
a deep-water port. 
 

… There is a good proportion of rich bottom land chiefly situated on the 
several streams which pass through (the government reservation) and 
empty into the Harbor.  White Creek (Ennis Creek) runs through the 
Northeastern portion of the Reservation and affords facilities for excellent 
water power.  The uplands are generally level – good second rate land – 
and well adapted for cultivation within the Northern boundary of the 
Reservation there is a body of prairie land affording excellent pasturage.  
Timber chiefly fir, cedar, alder, maple, spruce, crabapple, willow and 
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cottonwood, some portions of the Reservation are very heavily timbered 
affording good material for spars for ship-building – House building and 
particularly adapted in respect to the cedar timber for the manufacture of 
shingles…  The harbor itself is unsurpassed (unsure of next word) on the 
Pacific Coast for the depth of its soundings, the boldness of its shorelines, 
especially on the border of the spit it is appropriately named “Puerta de los 
Angelos (sic)” – Harbor of the Angels (Sloan 1863).   

 
Gilbert (1900) described a dramatic event that occurred in Port Angeles around Christmas 
1863 that carried consequences for the future of the young townsite.   
 

… A freshet (occurred).  It seems that somewhere up the ravine, at the 
mouth of which the few buildings were located, a natural dam had grown 
with drift and landslides until a large lake had been formed, and one quiet 
night without any warning to the sleeping inhabitants, the dam gave way 
and a torrent came down the ravine, sweeping the houses out into the 
harbor.  The little settlement was annihilated (including the Custom 
House), most of the furniture and other property lost, but I believe no lives 
were lost. 

 
Eldridge Morse (in Nesbit 1885) also recollected this event, mentioning that it had taken 
place near the head of the harbor, suggesting it may have been Tumwater Creek that had 
produced the torrent. 
 
When the Custom House was moved back to Port Townsend in 1866 (Johnson 1997), 
most of the people in Port Angeles left the town because they were attached to the 
Customs Service in some way (Gilbert 1900).  The townsite was virtually abandoned and 
lay dormant for about another 20 years until settlers began arriving again in the 1880s 
(Johnson 1997).  Even by the mid-1880s, Eldridge Morse described “not more than a 
half-dozen families” at Port Angeles (this likely did not account for indigenous people), 
and a farm occupied the original town site (Nesbit 1885). 
 
The 1879 General Description of the township might be indicative of the near ghost-town 
atmosphere of Port Angeles at the time, though considerable interest in settling the area is 
apparent.   
 

The Government Town site of Port Angeles (or the greater portion 
thereof) which was laid off in 1862… contains a large amount of arable 
land which would be eagerly sought after by settlers if the same were 
thrown open for settlement under our preemption and homestead law, or 
even if the prices per acre for the lots was placed at a reasonable figure.  
The town of Port Angelos (sic) is nearly deserted there being but two 
residents at the present time (Shoecraft 1879). 

 
Notes from surveyors in June 1879 suggest the potential for farming the area around Port 
Angeles Harbor.   
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… Sections 7, 12 – 16, 19 – 25 contain each considerable good marsh land 
easily drained and suitable farming.  At present there are settlers upon 
sections 10, 12, 24 and 25 but the township is being cruised by parties 
seeking farms (Shoecraft 1879). 

 
Gilbert (1900) described some of the resurgence in Port Angeles that was occurring by 
the 1890s.   
 

As the Territory grew and prosperous times came, the Sons of Victor 
Smith (the Collector of Customs) who when the town site was set apart 
and surveyed by the government, had taken a homestead claim adjoining 
it, laid out an addition to the city of Port Angeles, and put the lots on the 
market.  Hundreds of squatters located on the lots laid out by the 
government and during the ‘boom’ of 1890-92, land was cleared, streets 
opened and graded, wharves built and quite high prices obtained for lots 
and blocks. 

 
There is little business besides merchandising.  At the time of this survey 
(1892) the shingle mill at the head of the harbor was doing a large 
business.  It had a trainway to the top of the hill at the base of the spit, 
which brought the shingle bolts from the forest and sent daily a large 
shipment of shingles to Seattle.  A cannery on the flats west of the city 
was in active operation, and a sawmill was running just north of Ennis 
Creek, operated by members of the Puget Sound Cooperative Colony that 
had settled near.  At present (1899-1900) I hear a good deal about a 
railroad from Port Angeles to connect with eastern roads via Olympia.  
Much surveying and some grading has been done…  The residences are 
mostly on the hill – extending from Race Street to Cedar Street, while the 
business houses are on the low land, on Front, Second, and First Streets 
from Chase St. to Valley St. (Gilbert 1900). 

 
Description of Historical Habitat Changes 
 
Each of the Port Angeles stream mouths has been heavily impacted (see Figures 15 and 
16), directly by industrial development along the shoreline, and indirectly by urban 
development, particularly in the lower reaches (see Haring 1999; and see Shaffer and 
Johnson 2002 for specific description of Ennis Creek impacts).    
 
The entire waterfront of Port Angeles has been developed and much of it filled well 
beyond the historical shoreline.  Based on a comparison of the shoreline indicated in the 
1892 T sheet with the shoreline today, the estimated fill below high water is on the order 
of 400-600 ft. extending from near the lagoon at the base of Ediz Hook to the area near 
the mouth of Peabody Creek (Figure 15).  A 1926 T sheet (T4188) indicates significant 
industrialization and filling along the waterfront, particularly near the head of the harbor 
surrounding the outlet of the lagoon, and all of the stream mouths had by this time been 
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essentially developed over.  By 1942, the shoreline had been modified to the degree we 
find it today, the exception being the marina which was at least partially constructed by 
1961 (USGS, Port Angeles quadrangle) and had been expanded by 1977 (WDOE 
oblique). 
 
Though habitat changes are not easily quantified, in sum, the Port Angeles shoreline and 
its stream-deltas have been dramatically altered from their historical condition, severely 
impairing the current day function of stream-delta and intertidal habitat. 
 
Relative Condition 
 
Due to the near complete loss of upper intertidal habitat, filling of the creek mouths, and 
urbanization of the lower ends of the watersheds in Port Angeles, we consider the relative 
condition of the Port Angeles Harbor complex “Severely Impaired”. 
 

   
Figure 15.  1892 HT sheet (at top) of Port Angeles Harbor showing the approximate 
intertidal zone (in brown).  Bottom image is of the same area in 2000 (WDNR 
orthophoto). 
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Figure 16.  1892 HT sheet (at top) and 2003 WDNR air photo, showing dramatic 
changes at the mouth of Ennis Creek.  See Figure 14 for 1885 photograph of this 
site.  See Shaffer and Johnson 2002 for a description of impacts to Ennis Creek and 
restoration alternatives.   
 
Habitat Complex:  Lees Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Lees Creek is a steep stream that flows through a forested ravine and enters the Strait just 
east of Port Angeles (Figure 17).  No specific information exists on the historical 
conditions of the small Lees Creek stream-delta.  The beach between Lees Creek and 
Morse Creek, located further to the east was described in the 1907-08 T sheet Descriptive 
Report as consisting of “gravel and small boulder” (Dibrell 1908). 
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Description of Historical Habitat Changes 
 
The mouth of Lees Creek typically becomes bar-bound by spit development during low 
flow conditions, thought to be a natural phenomena in many of the creeks in this area 
(Haring 1999).  A railroad grade built on fill in the early 1900s extends from just east of 
Ennis Creek to Morse Creek and crosses the mouth of Lees Creek (Haring 1999).  Past 
and current industrial and residential development, and agricultural land use activities 
occur above the ravine throughout the lower and middle watershed.  A sawmill built in 
the late 1940s apparently used to dump wood waste directly into the stream channel, and 
stormwater and potential contaminants from Highway 101 and a landfill in the watershed 
are major concerns (Haring 1999).  
 
Relative Condition 
 
Due to the railroad grade at the creek mouth, and upstream land use impacts on 
hydrology, sediment, and water quality, the relative condition of this complex is 
considered “Severely Impaired”. 
 

 
Figure 17.  2002 WDOE oblique air photo of the Lees Creek stream-delta.  A 
railroad grade (now a public trail) has crossed the mouth of the creek for nearly 100 
years. 
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Habitat Complex:  Morse Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Excepting the Elwha and Dungeness rivers, Morse Creek is perhaps historically the most 
significant salmon stream in the Eastern Strait sub-region.  Its hydrology is characterized 
as bi-modal, with peak flows in winter associated with rainfall and in late spring 
associated with snow melt (Haring 1999).  
 
From the 1862 GLO survey General Description (Henry and House 1862): 
 

(The) general surface (of land in the township is) an alluvial deposit of 
sand and gravel interspersed here and there with swails and bottoms of 
deep black soil well adapted to the products of agriculture… numerous 
rivulets and streams afford an abundant supply of pure soft water, and 
Chambers Creek (Morse Creek) is of sufficient volume and fall to afford 
power for a great number of mills. 

 
Description of Historical Habitat Changes 
 
The 1908 Descriptive Notes that accompany the T sheet for Morse Creek mention that 
“boats may be taken into Morse Creek at not less than half tide, and with a swell running 
this creek offers a good harbor for small boats” (Dibrell 1908).  The protection provided 
to boats suggested in this early description probably refers to the spit at the mouth of the 
creek, which was more pronounced in historical times than it is today (Figure 18).  “Sand 
and gravel” and “sand and shingle” beaches were described from the mouth of Morse 
Creek to the Dungeness Spit.   
 
According to the 1862 GLO survey notes, the mouth of Morse Creek may have entered 
the Strait in a similar location or slightly west of where it occurs today (Figure 18).  A 
secondary tidal creek outlet is identified to the west of the main channel in the 1907-08 T 
sheet, apparently entering the Strait near the base of the historical spit.  A robust spit 
feature originating from the bluff to the west of Morse Creek wrapped itself around the 
creek mouth, similar to that indicated by Haring (1999) interpreted from 1939 air photos.  
Similarly, a 1926 T sheet (T4193) indicates the spit at the mouth paralleling the shoreline 
to the east, and extending all the way to the base of the bluff, a distance of perhaps 1500 
feet.  A 1961 USGS map (USGS, Morse Creek quadrangle) also shows a fairly lengthy 
spit, though about half the length seen in the 1926 air photo.  In more recent decades the 
spit has diminished in length considerably, presumably reflecting a loss in sediment 
volume.  Still, the spit evidently is capable of growing.  Air photos from 1977, a USGS 
map from 1985 (USGS, Morse Creek quadrangle), and air photos from 2000, 2002, and 
2003 show the stream channel entering almost directly to the Strait with little to no spit.  
However, a WDOE oblique air photo from 1994 indicates an eastward pointed spit at the 
mouth similar to that shown in 1907-08 and 1939.  The causes of the net erosion of the 
spit feature are not entirely understood, though historical sediment supply for the spit has 
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likely been severely reduced by construction of a railroad grade sometime in the early 
1900s (between 1908 and 1926) at the base of bluffs to the west of Morse Creek (Haring 
1999).  Other possible explanations might be lower stream reach channelization activities 
and the loss of channel complexity. 
 
Major modifications have occurred to the lower river corridor and estuary. By 1926, both 
the Olympic Highway and the railroad grade just downstream had been constructed over 
Morse Creek about 0.8-1.0 mile upstream of the estuary (Cotton 1926).  In-channel large 
wood was periodically removed beginning in the 1940s.  The riparian corridor and 
floodplain were encroached by development, and the lower river was straightened, diked 
and armored by the late 1950s when a housing development was begun (Haring 1999).  
The secondary channel outlet shown in the 1907-08 T sheet is no longer evident in photos 
from recent decades.  The 1926 T sheet shows a left bank tributary stream or side channel 
joining the mainstem of Morse Creek about one quarter mile upstream from the mouth.  
There is little to no evidence of such a channel in more recent air photos.  It is likely that 
both of these channels were diverted or buried for the housing development or golf 
course built in the vicinity during the 1960s. 
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The Morse Creek estuary still retains some complex features, such as lagoons and 
secondary channels, similar to that seen associated with the Elwha River estuary (see 
Elwha River complex above).  Our historical sources lack reference to tidal marsh 
associated with the Morse Creek delta, though with a substantially larger spit feature 
evident historically than what we find today, it is likely that limited tidal marsh occurred 
in association with the spit and small delta. Today we find only about 1.7 hectares of 
fringing tidal marsh, mostly associated with the small lagoon and off-channel features at 
the mouth.  However, similar to the situation in the Elwha, the potential for increased 
habitat complexity, at a level suggested by historical conditions, is constrained by present 
day lower channel confinement and channelization, and owing to erosion of much of the 
former spit feature. 
 
Relative Condition 
 
Given evidence of a significant reduction in the length of the spit at the mouth of Morse 
Creek, and considerable lower stream reach and floodplain modifications, we rated the 
complex, “Severely Impaired”.    
 
Habitat Complex:  Bagley Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Bagley Creek enters the Strait through a narrow break in the steep eroding bluff shoreline 
that extends from Morse Creek to the Dungeness River.  Historical information specific 
to the Bagley Creek stream-delta is sparse.  The width of Bagley Creek at its mouth in 
November 1862 was 15 links (10 ft.), and the width was recorded at 10 links (6.6 ft.) at 
three different locations upstream of the mouth (Henry and House 1862). 
 
Description of Historical Habitat Changes 
 
There are no obvious direct impacts to the small creek mouth, which can become bar-
bound during low flow periods with the forming of a small sand or gravel spit at the 
mouth (Haring 1999).  The lower stream reach flows through a steep forested ravine 
(Figure 19); however, there are potential watershed impacts sourced upstream, including 
an inherent sensitivity to high flows due to shallow soils on top of glacial till, which can 
carry high peak flows for the size of the watershed, high levels of fine sediments, and 
streambank instability.  The watershed is at-risk of conversion of forested to residential 
development (Haring 1999).   
 
The shoreline beginning with the bluffs to the east of the Morse Creek estuary and 
extending all the way to the Dungeness Spit may be among the most functional in the 
eastern Strait.  Steep erosive bluffs and finer-grained beaches remain intact along this 
stretch of shoreline (Figure 19). 
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Relative Condition 
 
Based on the lack of historical changes evident at the Bagley Creek stream-delta, we 
consider its relative condition “Functional”. 
 

 
Figure 19.  2002 WDOE oblique air photo of the mouth of Bagley Creek.  The steep 
eroding glacial sediments that characterize this shoreline from about Morse Creek 
to the Dungeness Spit provide much of the material for the spit.  Note the large 
cleared area apparently used for gravel mining just above the left bank of the lower 
stream reach. 
 
Habitat Complex:  Siebert Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Siebert Creek enters the Strait through a steep and narrow forested ravine where very 
limited estuarine habitat exists.  Specific historical information is sparse regarding the 
Siebert Creek delta.  In November 1862, the width of Siebert Creek at its mouth was 30 
links (20 ft.) wide (Henry and House 1862).   
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Description of Historical Habitat Changes 
 
The creek historically may have entered the Strait more to the east than where it is 
located today (according to a 2003 WDNR air photo), possibly indicating the influence of 
a spit pushing the mouth in that direction.  This more eastern location of the creek mouth 
is shown in the 1926 T sheet (T4193)(Cotton 1926).  Siebert Creek today has a bar-bound 
mouth (Hilton Turnbull, personal communication) and, as is evident from current day 
imagery, small vegetated or semi-vegetated depositional features that flank the mouth.  
Also, a fair amount of accumulated driftwood occurs adjacent to the mouth and a small 
off-channel lagoon feature appears just upstream of the mouth west of the mainstem 
(1977, 1994, 2002 WDOE oblique photos)(Figure 20).  Overall, no direct human 
modifications are clearly evident at the mouth of Siebert Creek. 
 
In recent years a large forested area to the immediate west of the lower creek has been 
cleared for residential development (Figure 21).  Both the high erosive coastal bluffs and 
the narrow stream corridor ravine are at considerable risk of future residential 
development, raising concerns about impacts to stormwater, erosion, water quality, and 
pressures to armor the bluffs that supply sediments to Dungeness Spit (Hilton Turnbull, 
personal communication). 
 
Relative Condition 
 
Little historical change is evident in the Siebert Creek stream-delta, and we therefore 
consider the relative condition of this small complex to be “Functional”. 
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Figure 20.  2002 WDOE oblique air photo of the Siebert Creek stream-delta. 
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Habitat Complex:  McDonald Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
McDonald Creek drains to the Strait through a very steep and narrow forested ravine.   A 
tidal lagoon appears somewhat protected within a tiny embayment framed by the steep 
shoreline bluffs (Figure 22).   
 
Description of Historical Habitat Changes 
 
Very little historical information exists specific to the McDonald Creek stream-delta, and 
direct human impacts are not apparent today.  The 1907-08 T sheet (T-2859) does show a 
road approaching near the mouth of the creek from the west, and possibly broad-leaved 
vegetation near the mouth of the creek immediately below the bluffs to the east.  Timber 
harvest and residential development in recent decades have contributed excessive fine 
sediments to the creek, and contributed to bank instability and a loss of large wood in the 
lower watershed (Haring 1999).  Current day and future residential development along 
the bluffs adjacent to the lower creek and along the coastline potentially impacts 
stormwater, water quality, erosion, and salmonid habitat in the lower stream system. 
 
Relative Condition 
 
We consider the relative condition of this complex “Functional” because historical 
changes are not evident.  However, see above section about risk to habitat.  
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Figure 22.  2002 WDOE oblique air photo of the McDonald Creek stream-delta 
complex.  Note the development of homes on the steep eroding bluffs above the 
creek and coastline.  As the narrow headland to the immediate east (left in the 
image) erodes away, the mouth of the creek may become more exposed to the Strait.   
 
Habitat Complex:  Dungeness Spit (including Graveyard Spit) 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Dungeness Spit has formed over the course of thousands of years by the erosion and 
transport of fine-grained sediment (i.e. sand and gravel) from bluffs to the west.  As 
mentioned previously, this stretch of shoreline is one of the more intact feeder bluffs in 
the Strait (Figure 23).  The Dungeness Spit habitat complex involves spit features 
(including Graveyard Spit), tidal lagoons and associated marsh at the base of both 
Dungeness and Graveyard spits (Figures 24 and 25).  A substantial tide flat or lagoon is 
also enclosed by these spit features.  The Dungeness Spit and bay is broadly recognized 
for its ecological value to fish, waterfowl, shorebirds, and marine mammals.  Kunze 
(1984) provides a good description of vegetation patterns and some land use history of 
the Dungeness Spit, and some information that follows is taken from her report. 
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Figure 23.  1994 WDOE oblique air photo displaying bluff characteristics of the 
shoreline to the west of the Dungeness Spit.  These bluffs consist of primarily 
glacially-derived sediments that have provided the material to the spit over 
thousands of years. 
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Figure 24.  1855 T sheet showing the Dungeness Spit, Cline Spit, Dungeness River, 
and Meadowbrook Creek habitat complexes.  

Graveyard 
Spit 
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 Figure 25.  2000 WDNR orthophoto showing the same area as in 1855 above 
(Figure 24). 

lighthouse

 
Description of Historical Habitat Changes 
 
Though the Dungeness Spit has a long history of human presence and activity, including 
that of Euro-Americans, the modifications have left few or relatively subtle permanent 
signs, a sharp distinction from the extensive industrial alterations seen at Ediz Hook near 
Port Angeles.  These two significant depositional features (Ediz Hook and Dungeness 
Spit) are often contrasted with one another in terms of the degree of human modification.  
The first lighthouse was built at the end of Dungeness Spit in 1857.  In 1914, by 
presidential proclamation, the Dungeness Spit area was reserved as a wildlife sanctuary, 
and beginning in 1946, it was managed by the US Fish and Wildlife Service as a National 
Wildlife Refuge (Kunze 1984).   
 
The Dungeness Spit was described early in the 1900s in the T sheet General Description 
(Dibrell 1908): 
 

(as a) “narrow reach of sand rising a few feet above high water with 
occasional grassy areas in the widest parts and practically covered with 
drift wood… (From the spit origin, the bluff) recedes inland to the 
eastward and slopes down into a low flat upon which is built the village of 
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Dungeness.  Considerable marshy land is found along the shore line here, 
the village being built on ground about 5 feet above high water…  A pier 
for wagon traffic (was located at Dungeness) about ¾ mile long leading to 
the wharf, at which steamers may lie. 

 
There was evidence at the time of the 1907-08 coast survey that the base of the 
Dungeness Spit was receding, based on the observation that the old signal “Bluff” 
(established in 1870?) was no longer there in 1908 (Dibrell 1908).  The spit is known to 
be dynamic and shows signs of erosion and accretion in various locations along its length 
(Kunze 1984).  An examination of the 1855 T sheet in comparison with current day air 
photos suggests the base and much of the length of the spit has shifted slightly east, 
probably commensurate with erosion of the bluffs immediately west of the spit.  Other 
slight changes in the configuration of the spit are evident as one moves further from the 
base and at Graveyard Spit.  The length of the Dungeness Spit is known to have grown 
considerably since records were first kept (see Table 3 for a quantitative summary of 
habitat changes to the Dungeness Spit complex).  The estimated current annual rate of 
growth is 25-40 feet (Vern Wray, cited in Kunze 1984).  The distance from the lighthouse 
to the tip of the bulb of the spit in the 1907-08 T sheet was about 455 meters.  In 2000, 
this distance was approximately 738 meters (Figure 26).  The spit is known to breach 
(earliest known occurrence in 1871 according to Kunze 1984) particularly in narrow low-
lying sections, during winter storms, but these breaches evidently heal over in short time.  
It is not known whether the amount of stable drift material along the ridge of the spit has 
been changed since large-scale logging began to dramatically change the character of 
local forests and thus the source of potential driftwood material to the spit in the late 
1800s.  Fires have also occurred on the spit, affecting vegetation patterns (Kunze 1984). 
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Figure 26.  Color-coded features from the 1855 T sheet on top of the 2000 WDNR 
orthophoto showing the growth and eastward shift of the Dungeness Spit. 

lighthouse

 
A tidal lagoon and marsh located at the base of Dungeness Spit was evident in the earlier 
T sheet of 1855 (Figure 27) and in the 1907-08 T sheet, though the channel openings 
were shown in different locations in the 50 years that separated the two maps.  A narrow 
ravine and small stream enters at this location, and at the time of the 1907-08 T sheet, a 
railroad grade ran down the ravine leading to a “wharf” that crossed the lagoon and 
extended about 500 meters (more than ¼ mile), paralleling the inside of the spit.  Today, 
two dikes or old roadbeds, possible remnants of the old railroad grade or wharf, alter the 
hydrology of this tidal lagoon (Figure 28). 
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Figure 27.  1855 T sheet showing the tidal lagoon feature at the base of the 
Dungeness Spit.  It is unclear what the long narrow feature extending across the spit 
and the shorter structure across the inlet to the lagoon are, but may have been foot 
bridges or boardwalk structures. 
 

 
Figure 28.  2002 WDOE oblique air photo showing the base of the Dungeness Spit, 
including old railroad grades or dikes that affect tidal exchange. 
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A more significant lagoon and fringing tidal marsh occurs in association with the 
southward pointed Graveyard Spit enclosed within what is referred to as Dungeness Bay 
(Figures 29 and 30).  It is unclear what is shown in the more coarsely defined 1907-08 T 
sheet, though it is possible that fencing was located near the back of this lagoon (Figure 
30); and fence posts were noticed in this general area by Kunze (1984).  Gun 
emplacements were set on portions of Graveyard Spit during World War II, and evidence 
exists today of manipulation of the terrain and vegetation in the area.  In general, these 
lagoon and marsh features appear remarkably similar today to the way they were depicted 
in 1855 (Figure 29), and there are few obvious signs of changes.  Driftwood has 
accumulated in the northeast part of the Graveyard Spit lagoon (Kunze 1984).  A lagoon 
feature has apparently developed to the northeast of the split-off of Graveyard Spit since 
the 1855 T sheet and possibly since 1907-08.  Overall, probably the most persistent direct 
human modification of the Dungeness Spit is an access road that extends to the 
lighthouse.  This road disrupts vegetation and is probably a vector for the introduction of 
exotic plant species (Kunze 1984). 
 

 
Figure 29.  1855 T sheet showing the tidal marsh and lagoon associated with the 
Dungeness and Graveyard spits.  Compare with Figure 30 below. 
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Figure 30.  The 1907-08 T sheet showing the same general area as shown in Figure 
29 above.  The tidal marsh near the top of the image appears to be fenced or 
modified in some way in this map.  The scales of the two T sheets differ (that from 
1855 being 1:10,000 and the 1907-08 being 1:20,000. 
 
Table 3.  Summary of habitat changes to the Dungeness Spit habitat complex based 
on the 1855 T sheet and the habitat delineation from the 2000 and 2003 WDNR air 
photos. 
 

Habitat Type Area-Length Change 
 Historical Today Area-Length Percent 
Spit (length) 25250 ft * 26625 ft * + 1375 ft + 5 
Spit (area) 58.72 ha 75.50 ha +16.78 ha + 29 
Tidal marsh and channels 14.06 ha ** 14.33 ha + 0.27 ha + 2 
Tidal lagoon 2.89 ha 3.99 ha + 1.10 ha + 38 
Total (spit, marsh, lagoon) 75.67 ha 93.82 ha + 18.15 ha + 24 

*  The estimate of spit length is only of Dungeness Spit proper.  A separate estimate 
indicates that the length of Graveyard Spit has not changed from 7600 feet, as measured 
from the 1855 T sheet. 
**  Historical and current day estimates of tidal marsh and channel habitat includes that 
from Graveyard Spit and Dungeness Spit proper. 
 
Relative Condition 
 
Considering the relatively few alterations to this significant habitat complex, we rated the 
relative condition “Functional”.  We should remind the reader that we did not assess 
intertidal and sub-tidal habitat conditions within Dungeness Bay, such as changes to 
eelgrass beds over time, the accretion of sediments in the bay, and concerns about water 
quality and shellfish closures (Byron Rot, personal communication), subjects that 
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elsewhere have received considerable attention in recent years, and have important 
implications for salmon use in Dungeness Bay. 
 
Habitat Complex:  Cline Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Cline Spit is a narrow cuspate form located just west of the mouth of the Dungeness 
River at the entrance to Dungeness Bay (Figure 31).  The 1855 T sheet shows a broader 
grassland berm on the east side of the spit, probably indicating its relative exposure to the 
east and sediment deposition from that direction, including at least historical 
contributions from the Dungeness River.  The backshore marsh and lagoon was evidently 
connected with adjacent open waters through a narrow channel opening in the berm at the 
time of the 1855 T sheet. 
 

 
Figure 31.  1855 T sheet (at left) and 2000 WDNR orthophoto (at right) showing the 
Cline Spit habitat complex. 
 
Description of Historical Habitat Changes 
 
Historical habitat changes to the Cline Spit habitat complex are summarized in Table 4.  
The general configuration of the spit has changed very little since 1855.  A road evident 
at least as far back as 1956 (USGS, Dungeness quadrangle) extends from the uplands 
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above the spit along the west shore and to the tip of the spit where a few buildings are 
located (Figure 32).    Bulkheading and a boat ramp occur along this west shore of the 
spit.  Most, if not all, of the spit is owned by a hunting club that may have artificially 
enlarged the historical lagoon feature behind the berm, possibly to promote hunting 
opportunities at the site (Byron Rot, personal communication).  A narrow surface water 
connection may exist with the adjacent open waters near the base of east side of the spit, 
though it is unclear how strongly connected the lagoon and salt marsh is with open 
waters. 
 
Though no bulkheads or other shoreline modifications are evident to the west of Cline 
Spit, a road occupies the top of the bluff almost the entire distance to the base of the 
Dungeness Spit.  The Dungeness River mouth was located just east of Cline Spit in 1855.  
Salt marsh and tidal flats that occurred there in 1855 eroded away as the mouth of the 
Dungeness shifted to the east sometime between 1855 and 1870; the area is now filled for 
a parking lot and boat launch at Cline Spit State Park. 
 
Table 4.  Summary of habitat changes to the Cline Spit habitat complex based on 
the 1855 T sheet and the habitat delineation from the 2000 and 2003 WDNR air 
photos. 
 

Habitat Type Area-Length Change 
 Historical Today Area-Length Percent  
Spit 2.21 ha 1.84 ha - 0.37 ha - 17 
Tidal marsh 3.37 ha 1.95 ha - 1.42 ha - 42 
Lagoon 0.75 ha 1.69 ha * + 0.94 ha + 125 
Total (spit, marsh, lagoon) 6.33 ha 5.48 ha - 0.85 ha - 13 
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Figure 32.  2002 WDOE oblique air photo of Cline Spit, located just west of the 
Dungeness River mouth at the entrance to Dungeness Bay.  A road, bulkhead, and 
launch ramp occurs along the west shore of the spit, and fill and another boat 
launch occurs just east of the spit (in the upper left corner of the photo). 
  
Relative Condition    
 
Based on measurable loss of salt marsh and impairment of hydrology in the backshore 
marsh and lagoon, and bulkheading and filling along the spit and to the east of the spit, 
we rated the relative condition of Cline Spit as “Moderately Impaired”. 
 
Habitat Complex:  Dungeness River 
Complex Type:  Stream-delta 
 
Special Note:  The Point No Point Treaty Council staff delineated historical T sheet 
information into a GIS for the Dungeness River to Washington Harbor/Bell Creek area 
(see Figure 1 in this sub-region summary and Figure 1 in the Sequim Bay sub-region 
summary), including the Dungeness River, Meadowbrook Creek, Cassalery Creek, Gierin 
Creek (Graysmarsh), and Washington Harbor/Bell Creek habitat complexes.  These T 
sheet delineations were provided to Brian Collins and colleagues at the University of 
Washington for a separate in-depth analysis of historical habitat conditions of that area 
(described as the greater Dungeness River area), performed under contract with the 
Jamestown S’Klallam Tribe (see Collins 2005).  We independently delineated current day 
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habitats using air photos that provide the basis for comparisons of historical (based on the 
1855 and 1870 T sheets) and current day tidal wetland habitats included in this report.  
The reader is referred to Collins (2005) for the details of his study on the recent 
geological past and on historical changes since the earliest surveys in the 1850s. 
 
Physical Description 
 
The Dungeness River has occupied several distinct channels and entrances to the Strait 
since de-glaciation about 12,000 years ago, ranging from approximately its current 
position just east of Cline Spit to probably its earliest location at Bell Creek in 
Washington Harbor (Collins 2005).  The asymmetrical shape of the Dungeness River fan 
to the southeast, and other evidence suggests that the current day Dungeness River delta 
has been building outward onto a broad coastal plain for perhaps only several hundred 
years.  Prior to this, the Dungeness may have entered the coastal plain near the modern 
day (~1850–present) Meadowbrook Creek (Collins 2005).  The 1855 T sheet and 
hydrographic sheets represent the earliest detailed descriptions of the Dungeness River 
delta and show the river mouth located west of its current location.  However, the 1870 T 
sheet shows the river mouth had shifted from its far westerly position in 1855 to the east 
at a location similar to where it occurs today (see Figure 33 in the Meadowbrook Creek 
complex narrative below).  Without the contribution of riverine sediments to the area 
occupied by the channel mouth in 1855, the delta and salt marsh associated with the 1855 
river mouth location has since eroded away significantly.      
 
Description of Historical Habitat Changes 
 
Changes to the Dungeness River delta and estuary reflect the interaction of riverine and 
coastal processes, as well as human intervention into both of these processes during the 
past 150 years.  Natural river avulsion, fluvial sediment deposition and coastal sediment 
processes, and river and coastal diking, collectively are responsible for significant 
changes at the Dungeness River delta since early Euro-American settlement began in the 
1850s (Collins 2005).   
 
Euro-American settlement began quite early in the Dungeness and Sequim area compared 
with other parts of the Strait.  By 1858, there were 16 to 18 settlers reported in Township 
30 North, Range 3 West, and twelve of these settlers occupied the Sequim Prairie area in 
sections 7, 8, 17, 18, 20 and 21 (Trutch 1858).  When Eldridge Morse (1884 in Nesbit 
1885) inventoried tide marshes throughout the Puget Sound region, he reported that the 
Dungeness River had the “only considerable tract of diked marsh on the (S)trait”, and he 
described “several hundred acres of tide marsh” near the mouth of the Dungeness.  His 
reference probably included the areas to the east as well, possibly including Gierin Creek 
(Graysmarsh).   
 
Table 5 provides a quantitative estimate of historical changes to tidal wetland habitat 
associated with the Dungeness River complex, based on our comparison of historical T 
sheets and current day air photos.  During the ~ 1900-1925 period, the surface area of the 
river delta showed the greatest rate of net increase; and during the last quarter of the 
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century, no net change in this area has occurred (Collins 2005), though the area appears 
to be extremely dynamic in its ability to erode and accrete sediment.  Johannessen and 
Chase (2001) concluded that a natural process developing over a long-term period 
included the fluvial deposition of sediments from the Dungeness River to the delta has 
extended a “jetty” of sediments that acts as a trap for longshore transported sediment 
from east of the river mouth and serves to further accrete sediment material.  This 
material took the form of broad beaches and spits that developed across lagoons and 
wetlands (such as in the vicinity of Cassalery and Cooper creeks?).  Since the time of 
Euro-American settlement and particularly in recent decades, these riverine and coastal 
processes have become disrupted and many of these wetlands have now become 
fragmented and developed over by agricultural, transportation, and in recent decades, 
residential development (see Cassalery Creek habitat complex narrative below). 
 
Table 5.  Summary of habitat changes to the Dungeness River habitat complex 
based on the 1855 T sheet and the habitat delineation from the 2000 and 2003 
WDNR air photos. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (Grassland) 11.64 ha 1.64 ha - 10.00 ha - 86 
Tidal marsh (and channels) 20.99 ha 38.23 ha + 17.24 ha + 82 
Lagoon 0.08 ha 0 ha - 0.08 ha - 100 
Tidal flat 46.51 ha NA * NA NA 
Total (spit, marsh, lagoon) 32.71 ha 39.87 ha + 7.16 ha + 22 

* 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 we estimate a near doubling in the amount of tidal marsh since the 1855 T sheet, 
we weighed the overall connectivity of lower riverine habitats and function of coastal 
processes heavily in our rating of the relative condition.  The increase of salt marsh is 
largely the result of deltaic progradation (a seaward advance of deltaic deposits) 
associated with artificial constrictions of the lower river channel, and an associated 
development of spit features at the delta, in part the result of the river mouth pushing 
additional coastal sediments outward.  Diking along the lower Dungeness River and 
shoreline development to the west and east of the present day river mouth restricts a 
naturally dynamic process that historically involved river avulsion, coastal spit 
development and spit breaching by river discharge.  Because of these significant 
impairments to riverine connectivity and coastal processes, we consider the relative 
condition of the Dungeness River complex “Moderately Impaired”. 
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Habitat Complex:  Meadowbrook Creek 
Complex Type:  Stream-delta 
 
Physical Description 
 
Meadowbrook Creek is thought to be the path of the Dungeness River channel perhaps as 
recently as several hundred years ago (Collins 2005).  The morphology of Meadowbrook 
Creek was actually similar to that of the Dungeness, according to the 1855 T sheet, 
suggesting it was influenced by large stream fluvial processes.  The 1855 T sheet shows a 
robust tidal channel or lagoon feature and associated salt marsh and channel network, 
with a coastal spit partially enveloping the creek outlet.  The 1870 T sheet also 
characterizes the area around Meadowbrook Creek, although considerable land use 
changes had taken place during the 15 years separating the two maps and some areas 
mapped as upland or cleared for crop or pasture in the 1855 map had possibly reverted to 
salt marsh in 1870.      
 
Description of Historical Habitat Changes 
 
Quantitative estimates of historical habitat changes are summarized for Meadowbrook 
Creek in Table 6.  Collins (2005) examined a series a significant geomorphic changes 
associated with the Meadowbrook Creek delta.  The 1870 T sheet indicates notable 
changes from just 15 years before (shown in the 1855 T sheet), with the barrier spit at the 
inlet of the creek showing signs of closing off the tidal lagoon; and a process of filling in 
of the upper tidal marsh associated with the creek may have been underway, possibly 
caused by a reduction in tidal exchange at least in part associated with early wetland 
drainage or channelization activities (Figure 33).  By 1907, the Meadowbrook inlet had 
been closed off apparently by further accretion of coastal sediments at the spit.  Collins 
(2005) speculated that the Meadowbrook lagoon might have closed off because flows to 
the creek channel were no longer being fed as frequently by the Dungeness River as 
apparently occurred historically, or possibly owing to human-related disruption of marine 
shoreline sediment processes, including the presence of an extensive pier by the late 
1800s that protruded into the bay.  Additional changes are evident to Meadowbrook 
Creek since 1907, and in more recent years: one significant change being that a large 
lagoon feature had developed and become closed off to the tides with the formation of a 
coastal spit (Collins 2005). 
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A

Figure 33.  1855 (at top) and 1870 (bottom) T sheets showing changes and early land 
use alterations at the Meadowbrook Creek complex.  The lower Dungeness River is 
shown on the left side of both images.  Note the shift in the Dungeness channel from 
west to north between 1855 and 1870, and the near complete closure of the 
Meadowbrook Creek inlet with the growth of the spit from the east and possible 
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reduction in stream flow.  The letter A in the 1870 image marks an area of 
Meadowbrook Creek that may have been subject to channelization and artificial 
drainage at the time of the 1870 T sheet.  
 
The Meadowbrook Creek estuary has been severely impaired by the drainage and 
fragmentation of historical wetlands through channelization and the building of roads 
around the old town of Dungeness (Figures 34 and 35).  The delta itself has prograded in 
a seaward direction by several hundred meters since the earliest maps, probably the result 
of longshore sediment accretion in combination with human impacts such as the long pier 
constructed near the mouth in the late 1800s (Collins 2005). 
 
Table 6.  Summary of habitat changes to the Meadowbrook Creek habitat complex 
based on the 1855 T sheet and the habitat delineation from the 2000 and 2003 
WDNR air photos. 
 

Habitat Type Area-Length Change 
 Historical Today Area-Length Percent  
Spit 22.03 ha 3.38 ha - 18.65 ha - 85 
Tidal marsh (and channels) 10.03 ha 10.81 ha + 0.78 ha + 8 
Lagoon 3.22 ha 4.88 ha + 1.66 ha + 52 
Total (spit, marsh, lagoon) 35.28 ha 19.07 ha - 16.21 ha - 46 

 
Relative Condition 
 
Based on the severe impairment of surface water connectivity at the creek outlet, and the 
disruption of coastal sediment processes, both associated with a road, and a long history 
of alterations to the hydrology of the Meadowbrook Creek salt marsh and lower channel, 
the relative condition of this complex is considered “Severely Impaired”. 
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Meadowbrook 
“Slough” 

Meadowbrook 
Creek 

Figure 34.  2002 WDOE oblique photo showing the mouth of Meadowbrook Creek 
and Meadowbrook “Slough”.  The Dungeness River is seen in the background 
(upper right). 
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Meadowbrook 
Creek 

Figure 35.  2002 WDOE oblique photo showing pockets of fragmented remnant 
wetlands associated with what was historically the Meadowbrook Creek estuary.  
The former connectivity of salt marsh, channel, and lagoon habitats has been 
severely impaired by numerous roads, ditching, and landfill.  The previous image 
(Figure 34 above) is located just to the right (west) of this image. 
  
Habitat Complex:  Cassalery Creek (including Cooper Creek) 
Complex Type:  Stream-delta 
 
Physical Description 
 
Cassalery and nearby Cooper creeks drain small watersheds and are discussed together as 
one habitat complex because of their common association at least in historic times with 
an extensive wetland that was separated from the Strait waters by a spit/berm (Figure 36).  
Cassalery Creek is considered one of three paleo-channels of the Dungeness River, and 
was probably the most recently active of these channels (Collins 2005).  Because of the 
ambiguity and inconsistency in the symbology describing wetlands in the historical 1870 
T sheet and 1914 County Assessor maps, Collins (2005) considered the area to be 
brackish marsh, and labeled it simply as “emergent wetland” (Figure 36).  We do not 
know how accessible this wetland habitat would have been to salmonids in historical 
times or whether the Cassalery Creek inlet (or that of Cooper Creek) was typically bar-
bound or open to the tides. 
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Figure 36.  1870 T sheet (T-1168) showing near the center of the image the wetland 
area of Cassalery and Cooper creeks. 
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Description of Historical Habitat Changes 
 
At the time of the 1870 T sheet, the wetland area around Cassalery Creek and Cooper 
creeks may have been partially converted to fenced pasture and/or crop cultivation (see 
Figure 36 above), and it is possible that emergent marsh had already been affected by 
agriculture by this time.  According to Collins’ (2005) interpretation of a 1914 Clallam 
County Assessor map and our own examination of the 1926 T sheet (T-4194), the 
wetlands around Cassalery Creek had been largely drained and used for cultivation by the 
time.  Since then, the coastline and wetlands have become further developed and 
fragmented by roads and residential development.  Cassalery Creek is piped under the 
beach berm at its mouth, and the outlet of Cooper Creek has a tide gate associated with a 
concrete bulkhead (Figures 37 through 39).  The 100-ft. long culvert at the mouth of 
Cassalery Creek apparently plugs with sediment particularly during winter storms 
(Haring 1999).  The culvert and fill around the mouth affects natural estuarine function 
and tidal exchange into the lower creek channel.  The outlet structure at the mouth of 
Cooper Creek was repaired in 1995 to allow for partial tidal exchange into lower Cooper 
Creek, and fish passage into its small watershed.  For some time prior to 1995, both tidal 
exchange and fish passage were largely prevented by a tide gate.  Still another flow 
control structure currently impairs tidal exchange and fish access to about 1.6 ha (4 acres) 
of salt marsh associated with Cooper Creek (Haring 1999).   
 
Based on the 1870 T sheet (that may have already represented a reduced amount of marsh 
from pre-settlement times), we estimate that 7.01 ha of brackish marsh associated with 
Cassalery and Cooper creeks existed at the time; today 5.61 ha of marsh occurs (20% 
decrease from historical amount), though it is highly fragmented.  A network of artificial 
canals and drainage ditches exist in the area around Cassalery and Cooper creeks today 
with only fragmented remnants of wetland.  In all, about 4 ha (10 acres) of “salt marsh” 
currently exists in association with Cooper Creek, though fish and tidal access to this 
marsh is currently impaired by the outfall structure at the creek mouth (Haring 1999).   
 
A detailed study by Johannessen and Chase (2001) completed for Clallam County 
examined trends in shoreline changes (erosion and accretion) in the area between the 
mouth of the Dungeness River to Jamestown, including the shorelines and creek mouths 
of Cassalery and Cooper creeks. 
 
Relative Condition 
 
Based on the drainage (initially for agricultural purposes) and continued fragmentation of 
the historical Cassalery and Cooper creek wetlands, we consider the relative condition of 
this complex “Severely Impaired”. 
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Figure 37.  2002 WDOE oblique air photo looking southeast (up-drift) along the 
coastline and fragmented coastal wetlands from near Meadowbrook Creek, past 
Cooper and Cassalery creeks, and to Gierin Creek (Graysmarsh).  See details of 
Casselary and Cooper creeks in immediately following two figures.  Sequim Bay is 
seen in the far background.  Residential development along the shoreline has 
increased rapidly in recent decades affecting the hydrology of wetlands and coastal 
sediment processes. 
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Cassalery 
Creek 

Figure 38.  2002 WDOE oblique photo showing the outfall of Cassalery Creek.  
Notice the drainage ditches and dredged canals that have replaced an area that was 
formerly wetland.  The pipe at the mouth of the creek was replaced in recent years 
with a broader span that apparently allows for fish passage, though the “new” 
culvert still apparently becomes plugged with sediment (Haring 1999). 
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Cooper 
Creek 

Figure 39.  WDOE oblique photo showing the outfall of Cooper Creek, evident in 
air photos by 1965 (Johannessen and Chase 2001).  Drainage canals and ditches 
characterize much of the wetland in this area today. 
 
Habitat Complex:  Gierin Creek (Graysmarsh) 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Gierin Creek (Graysmarsh) is another paleo-channel of the Dungeness River, occupied by 
the Dungeness probably several thousand years ago (Collins 2005).  The 1870 T sheet 
shows an extensive salt marsh protected behind a spit feature, and a tidal inlet leading to 
a robust sinuous tidal channel and network of secondary channels (Figure 40).  Gierin 
Creek is a small stream that enters the south edge of the marsh.  Though the drift cell map 
for this area (WDOE 2002, based on Bubnick 1986) indicates a sediment divergence zone 
along the shoreline at Graysmarsh, the presence of sand deposits pushing the tidal inlet to 
the west shown in the 1870 T sheet (Figure 40) suggests a net shore-drift from east-to-
west.  Sediment is likely supplied along the shoreline in front of Graysmarsh mainly from 
bluffs located to the southeast of Graysmarsh, the same bluffs that provide sediment to 
Gibson Spit at Washington Harbor (see the Sequim Bay sub-region, Appendix B4).   
 
It was particularly difficult in deciding whether Gierin Creek (Graysmarsh) should be 
considered a stream-delta or spit/marsh complex.  Though the Dungeness River once 
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flowed into Graysmarsh (likely several thousands years ago) and is responsible for, along 
with tidal energy, the development of tidal marsh and associated channels, a 
comparatively small stream drains to the marsh today, and it does not likely contribute 
significant sediments.   Longshore sediment processes, and prior to human modification 
about 100 years ago, tidal processes, now play an important role in forming an 
embayment where the marsh and channels occur.  It was this understanding that provided 
the primary basis for our decision to consider the complex a spit/marsh.  
 

 
Figure 40.  1870 T sheet showing the Gierin Creek (Graysmarsh) habitat complex.    
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Description of Historical Habitat Changes 
 
Table 7 is a summary of quantitative estimates of historical habitat changes to the Gierin 
Creek (Graysmarsh) complex.  In comparison with the Dungeness River and 
Meadowbrook Creek, Gierin Creek (Graysmarsh) is relatively stable geomorphically.  It 
is very likely that Gierin Creek (Graysmarsh) maintained a form similar to that in Figure 
40 for the past several thousand years (Collins 2005).  The stability was caused by the 
maintenance of a large tidal prism within a protective marine embayment, and it’s 
position near a sediment divergence zone.  This contrasts with the area near the mouth of 
the Dungeness River, which is associated with active fluvial deposition and greater 
coastal energy near the terminus of an east-to-west drift cell.     
 
The earliest evidence of modifications to the hydrology of the Gierin Creek (Graysmarsh) 
complex was in the early 1900s (Collins 2005).  A tide gate or other structure, evident in 
a 1914 County Assessor map, has eliminated the historical tidal inlet that once existed 
near the west end of the spit (Collins 2005).  The 1926 T sheet shows extensive “drainage 
ditches” and agricultural activity in the marsh.  Gierin Creek had apparently been 
diverted to the east of the marsh where a note on the map reads:  “Fresh water stream 
originally dredged now filled at mouth”.  Additional alterations would be made to the 
wetland in the decades that followed, changing what was historically predominantly a salt 
marsh into a fresh/brackish marsh system (Figure 41).  Today the marsh is managed 
privately for wildlife purposes (i.e., duck hunting), and is not subject to agricultural 
activity (Haring 1999).  A tide gate at the downstream inlet of the marsh has not 
functioned properly for many years, and apparently allows for some tidal influx and 
accessibility for salmonids (Byron Rot, personal communication).  However, tidal 
exchange has been severely reduced from what occurred historically, necessitating 
periodic dredging of the marsh channels because sediment and vegetation accumulate 
without adequate tidal flushing (Haring 1999).   
 
Table 7.  Summary of habitat changes to the Gierin Creek (Graysmarsh) habitat 
complex based on the 1870 T sheet and the habitat delineation from the 2000 and 
2003 WDNR air photos. 
 

Habitat Type Area Change 
 Historical Today Area Percent 
Spit 6.79 ha 7.55 ha + 0.76 ha + 11 
Tidal marsh (and channels) 77.87 ha * 61.00 ha ** - 16.87 ha - 22 
Lagoon 0.67 ha 0 ha - 0.67 ha - 100 
Total (spit, marsh, lagoon) 85.33 ha 68.55 ha - 16.78 ha - 20 

*  Historical tidal marsh considered mainly “salt marsh” 
**  Current day marsh is considered mainly “fresh marsh”, though it contains elements of 
salt marsh (approx. 12 ha according to Haring 1999).  This current day estimate does not 
include scrub-shrub wetlands that are present at the site. 
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Figure 41.  2002 WDOE oblique air photo showing the eastern portion of 
Graysmarsh and the mouth of Gierin Creek.  The historical mouth of the creek and 
marsh was to the west (off the right side of photo), and the present day channel 
location has probably been in place since at least 1914.  A tide gate now controls the 
tidal flux into the marsh. 
 
Relative Condition 
 
Because of significant alterations to hydrology and an artificial reduction in surface water 
connectivity with adjacent open waters, we consider the relative condition of the Gierin 
Creek (Graysmarsh) complex “Severely Impaired”. 
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