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Discovery Bay Sub-Region 
 

Sub-Region Summary 
 

Geographic Location 
 
The Discovery Bay sub-region is bounded to the west by Rocky Point and to the east 
approximately 1.5 miles west of McCurdy Point on the Quimper Peninsula (Figure 1).  
The eastern boundary occurs at the stretch of shoreline just west of McCurdy Point at a 
divergence zone from which net sediment transport occurs in opposite directions, 
supplying sediment to the west, terminating at Beckett Point in Discovery Bay, and to the 
east, contributing to the Point Wilson spit (WDOE 2002, based on Keuler 1988).  This 
sub-region includes all of Discovery Bay as well as Protection Island. 
 
Geology and Shoreline Sediment Drift 
 
The nearshore geology of Discovery Bay consists primarily of glacial outwash and till 
deposits.  Localized alluvium deposits occur where streams are present, particularly at the 
southern end of the bay where Salmon and Snow creeks are located.  Beach and peat 
deposits occur at the numerous spit and marsh features throughout the bay (Pessl et al. 
1989; Yount et al. 1993). 
 
Net longshore sediment drift varies depending on the location in Discovery Bay.  
Convergence zones occur at a number of cuspate spits, including Diamond Point, Beckett 
Point, and Contractors (Carr) Point (Figure 1).  The longest drift cell occurs in a northerly 
direction along the east shore, beginning in a divergence zone and terminating at Beckett 
Point.  Net sediment drift is southwesterly near the head of the bay, although the head of 
the bay itself has “undefined” net shore drift (WDOE 2002, based on Keuler 1988). 
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Figure 1.  Discovery Bay sub-region, including habitat complexes and net shore drift 
(WDOE 2002, based on Keuler 1988).  Legend items DZ = “divergence zone”, NAD 
= “no appreciable drift”, UN = “unknown”, LtoR = “left-to-right”, and RtoL = 
“right-to-left” (from the perspective of someone in a boat and facing the land). 
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Information Sources (see Appendix A for details) 
 

• 1858, 1862, 1872-73 GLO notes 
• 1868-69 (T 1124), 1869 (T 1125), 1869-70 (T 1126), 1926 T sheets (T 4189, T 

4190) 
• 1942, 1957 vertical air photos 
• 1977, 1994, 2001 oblique air photos (WDOE on-line series) 
• 2000 WDNR orthophotos and 2003 vertical color air photos 
• 2004 color air photos (of Salmon and Snow creek estuary, obtained from 

Jamestown S’Klallam Tribe) 
 
The following narrative for this sub-region often refers to specific figures embedded in 
the text that have been imported from the listed information sources above.  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 18 habitat complexes in the Discovery Bay sub-region, historically ranging 
in scale from less than one to about 72 hectares (Figure 2).  Just two of these complexes 
are stream deltas, and 16 are spit/marsh complexes.  The Salmon/Snow Creek habitat 
complex dominates the total area of tidal wetland habitat (tidal flat, marsh, channel, 
lagoon, and spit) in the Discovery Bay sub-region.  Only two other habitat complexes, 
Violet Point on Protection Island, and Diamond Point at the mouth of the bay, exceeded 
10 hectares in overall size historically, and just two additional complexes, Beckett Point 
and Gardiner Lagoon, were greater than 5 hectares.  Summary information for individual 
habitat complexes in the Discovery Bay sub-region can be found in Appendix A, Table 
10. 
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Figure 2.  Historical scale of habitat complexes in the Discovery Bay sub-region, in 
ascending order.  Blue columns indicate the stream-delta complexes (Eagle Creek 
and Snow/Salmon Creek).  Scale was determined by the area of tidal flat, spit, tidal 
marsh, channel, and lagoon habitat features in each complex, based on the 1868-69, 
1869, and 1869-70 T sheet delineations. 
 

Stream Delta Complexes 
 
Although small streams enter some of the other habitat complexes in the Discovery Bay 
sub-region (e.g., Contractors Point, Gardiner Lagoon), only two complexes were 
considered to have stream inputs large enough to be typed as “stream-delta” complexes – 
Salmon/Snow Creek and Eagle Creek. 
 
The estimates of habitat changes to the Salmon/Snow Creek complexes, as graphed in 
Figure 3, do not reflect the substantial losses to upper elevation tidal flat habitat, 
primarily the result of the filling of a broad former tidal slough.  Quantitative estimates of 
changes to tidal flats are not included because we do not have estimates of the current day 
areal extent of tidal flat, and the historic estimates of tidal flat (derived from T sheets) are 
not considered reliable.  The net change in tidal marsh and channel habitat in the 
Salmon/Snow Creek complex is negligible; however, a considerable amount of historical 
tidal marsh has been filled over for transportation and commercial development, and tidal 
channel alterations have been significant.  This loss of tidal marsh habitat has been offset 
by gains on the east part of the estuary associated with the diversion of Snow Creek out 
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of the Salmon Creek channel about 100 years ago, and the rapid progradation and 
seaward growth of salt marsh associated with the new channel mouth and diking and 
channelization actions.  This delta progradation (and associated localized gain in salt 
marsh) has come at a substantial cost to former tidal flat and slough habitat.   
 
In addition to the Snow Creek diversion, the other major man-made modifications of the 
Salmon/Snow Creek complex include the US 101 (Olympic Hwy.) and the Chicago, 
Milwaukee, and St. Paul railroad grade that cross the estuary and have resulted in the 
filling of substantial tidal marsh, channel, and tidal flat habitat, and have altered tidal 
exchange of the entire estuary.  The loss of lower creek valley wetlands through 
channelization and drainage of wetlands as well as stream “cleaning” actions has also 
likely had profound implications for habitat in the Salmon/Snow Creek estuary.  Tidal 
exchange has been reduced and the overall connectivity of channels and associated tidal 
marsh habitat compromised, in both the Salmon Creek and Snow Creek channels. 
 
Estimates of historical change indicate that the amount of tidal marsh and lagoon habitat 
in the Eagle Creek complex has increased significantly (Figure 3), though the reasons for 
this are not entirely clear.  There is some evidence that a historical forested wetland at the 
base of the creek and adjacent to the historical tidal marsh might have been cleared for 
pasture and has since reverted to a tidal marsh or low-lying grassland.  Though gains in 
tidal marsh and lagoon habitat are evident at Eagle Creek, the hydrology of the watershed 
has been highly modified by ditching, diverting, and impounding of stream flow, which 
places the small estuary at risk.  The creek mouth now tends to become bar-bound and 
further decreases in stream flow, particularly during a naturally low flow period, may 
exacerbate the drying of the channel at the mouth. 
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Figure 3.  Historical changes in area of tidal marsh and lagoon habitat associated 
with the two stream-delta complexes (Eagle Creek and Salmon/Snow) and the six 
spit/marsh complexes that showed historical evidence of a surface water connection 
with adjacent nearshore waters in the Discovery Bay sub-region.  The comparison is 
based on habitat delineations from the 1868-70 T sheets and current day air photos.    
  

Spit/marsh Complexes 
 
Surface water interactions between marsh and lagoon habitats (associated with a 
spit/marsh complex) and adjacent open waters, and freshwater inputs can influence the 
potential use of these habitats by juvenile salmonids.  The degree of surface water 
connectivity influences whether or how often fish are able to access these relatively 
protective habitats; and the presence and quantity of freshwater input to a spit/marsh 
complex influences the salinity, which can be critical in facilitating the osmoregulatory 
changes required of juvenile salmonids transitioning from a freshwater to saltwater 
environment.  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. 
 
The historical size of the spit/marsh habitat complexes in the Discovery Bay sub-region 
ranged from less than one hectare (several complexes) to about 20 hectares (Violet 
Point).  Of the 16 spit/marsh complexes, the historical record indicates that six of these 
(Contractors Point, Maynard Lagoon, Discovery Junction Marsh, Fairmont Marsh, Tukey 
Spit, and Beckett Point) supported a surface water connection with the adjacent nearshore 
waters (Figure 4).  Of these six complexes that showed historical channel connection, 
four have known freshwater inputs (Contractors Point, Maynard Lagoon, Discovery 
Junction Marsh, and Fairmont Marsh).  Only at Fairmont Marsh has the surface water 
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connection been greatly diminished, where the former channel opening has long been 
obliterated by the old railroad grade that crosses the spit and now allows for tidal 
connection through a narrow culvert.  During early 2006, a narrow section of the railroad 
grade was breached at Fairmont to alleviate water pressure behind the railroad because 
the culvert had become plugged.   
 
Contractors Creek enters at Contractors (Carrs) Point, and though the creek channel still 
exists, the former tidal marsh to which it was historically connected, has apparently been 
eliminated and is now colonized by upland vegetation on the spit.  The narrow channel 
opening associated with a small spit and tidal marsh at the Maynard Lagoon habitat 
complex still exists, though it has been constricted by the railroad grade and the 
development of homes near the base of the spit.  The most important change to the 
Maynard Lagoon complex is the filling of historical tidal flat habitat for the railroad 
grade and mill site, most of which had taken place by the early 1900s.  Highway 101 was 
moved in about 1950, resulting in additional filling of the former tide flat.  An artificial 
lagoon-like habitat (thus the name of the complex – Maynard “Lagoon”) has been 
developed behind the railroad grade, though it has been largely surrounded for decades 
by the highway and industrial development associated with the mill and railroad grade.  
The Discovery Junction Marsh complex, though it has been impacted by the railroad 
grade and in more recent decades by the construction and presence of a utility sub-
station, is probably the least impaired spit/marsh complex that historically supported a 
surface water connection and has a freshwater input. 
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Figure 4.  Spit/marsh habitat complexes of the Discovery Bay sub-region, including 
historical scale, the historical and current status of surface water connection with 
adjacent open waters, and freshwater inputs. 
 
The two spit/marsh complexes that historically showed evidence of a surface water 
connection, though lack documented freshwater stream inputs, are the Tukey Spit and 
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Beckett Point habitat complexes.  Neither of these complexes appear to have a regular 
channel connection today.  Beckett Point has been entirely developed along its spit with 
homes and a road.  At Tukey Spit, the historical surface connection was likely quite 
narrow, or possibly even intermittent.  Much of the former lagoon and fringing salt marsh 
that occurred at Tukey Spit is now covered by rafted drift logs, which were not indicated 
at the site historically according to the T sheet.  If one assumes that this drift material was 
not historically present in the quantities seen today, then the displacement of lagoon and 
marsh habitat with drift material may have reduced the tidal prism to the extent that a 
surface connection has become even less likely than historically at Tukey Spit.  However, 
our evidence of changes in the presence and quantities of drift material at these sites is 
limited to what we see in the T sheets. 
 
Interestingly, at three spit/marsh complexes, a surface water connection now occurs 
where it may not have (or was weak) in the historical record.  However, two of these 
connections are the result of dredging for access to marinas (Violet Point and Cape 
George habitat complexes).  Therefore, any access gained for juvenile salmonids at these 
sites, is to artificial deepwater impoundments often occupied by boats (at least at Cape 
George).  No marsh or natural channel habitat is available, and freshwater inputs (via 
streams) to these habitat complexes are unknown.  At the Gardiner Marsh complex, 
however, a surface channel access between the lagoon and marsh and the bay is clear 
from air photos going back to 1942.  The nature of any surface water connection prior to 
that time, however, is less certain.  An 1841 map and the 1869 and 1926 T sheets suggest 
a connection through the east origin of the spit.  Additional clarification, possibly 
provided by the local community at Gardiner, would be valuable in describing any 
historical connection at the Gardiner Marsh.   
 
A comparison of the amount of tidal marsh, associated channel, and lagoon habitat 
available historically and currently at habitat complexes that historically supported a 
surface water connection shows that four of six of these complexes still provides surface 
connection, and the available habitat associated with these six complexes has been 
reduced from about 9 hectares to about 2.8 ha, a 69% reduction in habitat accessible to 
juvenile salmonids associated with these six spit/marsh complexes.  Perhaps a better 
assessment is to include the tidal marsh, channel, and lagoon habitat now accessible in 
the Gardiner Lagoon complex that was questionably available in historical time.  When 
including this habitat with that of the aforementioned six complexes, we gain an 
additional 5.7 ha, giving a current total of 8.5 ha.  This represents a 6% decrease in tidal 
wetland habitat available now (as compared to historically) associated with the eight 
spit/marsh complexes that either historically or currently show a surface water connection 
with adjacent nearshore waters. 
 
Historically, the cumulative changes to habitat associated with the ten spit/marsh 
complexes that historically did not support a surface water connection, indicate a 
reduction in salt marsh and lagoon habitat from 19.7 hectares to 14.3 ha (27% 
decrease)(Figure 5).  This calculation does not include deepwater marina bays at the Cape 
George and Violet Point complexes, which were artificially created.  It also does not 
include any marsh or lagoon habitat that potentially occurred at the Woodman Marsh 
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complex (see below Woodman Marsh habitat complex narrative) where it appears some 
salt marsh occurs today.  Therefore, this may be a conservative estimate of the salt marsh 
and lagoon habitat lost associated with these ten habitat complexes.  
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Figure 5.  Historical changes in surface area of tidal marsh and lagoon habitat 
associated with spit/marsh complexes that historically did not show a convincing 
surface water connection with the adjacent nearshore waters.  The current day 
“lagoon” estimates for the Violet Point and Cape George complexes are artificially 
dredged boat basins/marinas.  Note also that we have no reliable estimate of salt 
marsh at the Woodman Marsh complex.   
 
Habitat Changes and Impairment of Ecological Processes 
 
The causes for the habitat changes observed in the Salmon/Snow Creek habitat complex 
are both direct (i.e., “footprint”) and indirect (i.e., result of off-site impairment of 
processes), with fluvial and tidal processes being most affected.  The diversion of Snow 
Creek out of Salmon Creek and directly into bay has greatly altered the distribution of 
fluvial-derived sediment deposition in the estuary.  This stream diversion, coupled with 
the filling of the robust tidal slough that historically occupied the current day Snow Creek 
mouth, essentially eliminated tidal exchange in most of the east part of the estuary.  Other 
channelization and wetland drainage activities of both Snow and Salmon creeks, 
upstream of tidal influence, have likely contributed excessive fluvial sediment to the 
estuary, and altered the hydrology of the lower watersheds.  Lower Salmon Creek, within 
tidal influence, has also been partially filled due to transportation (Hwy. 101 and 
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railroad), commercial, and industrial (i.e., mill) development.  As a result, the function of 
historical tidal channels associated with Salmon Creek has been altered in this tidal reach. 
 
The causes for habitat changes in the spit/marsh complexes are attributed mainly to direct 
(“footprint”) impacts, such as filling and diking that mainly affect tidal processes that 
maintain lagoon and marsh habitats.  Diamond Point and Beckett Point spits have been 
heavily developed for residential use, with the former spits and much of the former marsh 
and lagoon directly impacted by houses and access roads.  The railroad causeway, 
Highway 101 fill, and a mill site most directly impact the Maynard Lagoon complex, 
resulting in a substantial loss of historical tidal flat habitat.  The Discovery Junction 
Marsh and Fairmont Marsh complexes have also long been impacted by the railroad 
grade, more severely at the Fairmont site.  The railroad grade may also impact the 
Woodman Marsh complex, as the grade occurs immediately upslope and may be at least 
partially responsible for the filling in of the historical marsh, though there is considerable 
uncertainty surrounding the changes at Woodman Marsh.  The Tukey Spit habitat 
complex has been affected by rafted drift logs or wood material that now occupy the 
former lagoon but appears to have been largely absent historically.  We have observed 
this in a number of lagoons and marshes throughout the study area.  The Tukey Lagoon, 
Thompson Lagoon, and Kanem Spit habitat complexes appear to be the least directly 
impacted spit/marsh complexes in the Discovery Bay sub-region.   
 
The Gardiner Lagoon complex has been impacted by roads and the encroachment of 
houses.  The former tidal marsh at Contractor’s Point has been largely eliminated, though 
the causes are not quite as obvious as at other habitat complexes.  Contractor’s Creek, 
which historically entered the tidal marsh, was long ago diverted out of the marsh, and 
the former marsh is being colonized by mainly upland scrub/shrub (including invasive 
exotic plants), and grasses.  In addition, a major flood event in winter 1996 impacted the 
stream channel immediately upstream of the mouth (see below Contractors Point habitat 
complex narrative).  At the time of the earliest surveys (~ 1860s-70), Mill Point was 
completely occupied by a sawmill and a number of additional supporting buildings that 
probably housed the mill workers, were located immediately south of the spit.  Nearly all 
of this infrastructure has since disappeared from the Mill Point spit.  
 
Marinas have been constructed at Violet Point and Cape George, including jetties that 
protect artificially dredged channels. 
 
The drift cells that contribute to the Kanem Point spit on the west side of Protection 
Island, Thompson Lagoon and Cape George along the Strait, Kalset Spit, and Mill Point 
complexes are intact with little or no evidence of shoreline modification.  Drift cells 
affecting the Diamond Point, Beckett Point, and Contractor Point spits are also relatively 
unimpaired, though the spits themselves are heavily armored and filled below high water 
in places.  There are few, if any, shoreline modifications evident in the divergence zone 
directly affecting the barrier spit at the Eagle Creek estuary. 
 
Sediment transport is potentially disrupted by a pier and the marina jetty along the 
southern shore of Protection Island, leading to the Violet Point spit.  A marina jetty also 
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occurs at the Cape George complex, and the jetty and armoring associated with the 
marina, probably impacts the beach down-drift of the complex by obstructing sediment 
transport.  Similarly, some shoreline modification immediately up-drift to the west of the 
Gardiner Lagoon complex, may affect the stability of the spit by obstructing the transport 
of sediment.  Otherwise, drift cell impairment affecting Gardiner Lagoon is minimal.  
Approximately 20% of the shoreline up-drift of the Maynard Lagoon spit is bulkheaded, 
most of it occurring immediately up-drift of the base of the spit and in front of the ‘Trend 
West’ Resort.  The narrow spit at the Discovery Junction Marsh and at the Fairmont 
Marsh complexes may be affected by the 25-30% bulkheading occurring up-drift, much 
of it associated with the old railroad grade.  Less than 20% bulkheading occurs up-drift 
(including the divergence zone) of the Tukey Spit and Tukey Lagoon habitat complexes. 
 
Relative Condition of Habitat Complexes 
 
The relative condition of the habitat complexes in the Discovery Bay sub-region is 
summarized in Table 1 and displayed spatially in Figure 6 (see Methodology section in 
main body of report for an explanation of how the Relative Condition Rating is applied). 
 
Table 1.  Relative condition of the Discovery Bay sub-region habitat complexes. 

Functional Moderately 
Impaired 

Severely Impaired Lost Not 
Rated 

Kanem Point 
Thompson 
Lagoon 
Tukey Lagoon 

Gardiner Lagoon 
Kalset Point 
Eagle Creek 
Disco. Jct. Marsh 
Tukey Spit 

Violet Point 
Diamond Point 
Maynard Lagoon 
Salmon/Snow Ck. 
Fairmont Marsh 
Beckett Point 
Contractors Point 

Cape George Mill Point 
Woodman 
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Figure 6.  Relative condition of the habitat complexes in the Discovery Bay sub-
region. 
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Management Recommendations 
 
The Hood Canal Coordinating Council (HCCC) has developed a conservation strategy 
and project list for the Hood Canal/west Admiralty Inlet (HCCC 2004) region (including 
Discovery Bay) to address implementation of salmon habitat recovery actions.  This 
strategy drew heavily on recommendations from the Limiting Factors Analysis (LFA) 
report completed for Water Resource Inventory Area (WRIA) 17 (see Correa 2002).  In 
addition, recovery plans have been drafted for ESA-listed Hood Canal/Eastern Strait 
summer chum (HCCC 2005), and Dungeness, Elwha, Hood Canal Chinook salmon 
populations (Shared Strategy Development Committee 2005; 
http://www.sharedsalmonstrategy.org/plan/).  These recovery plans include specific 
actions, including habitat protection and restoration, intended to help recover the listed 
populations.  We encourage the reader to consult these documents.  Also, in Appendix A, 
Tables 18 - 31 of this report, we provide summary information describing individual 
habitat complexes according to several factors potentially used in consideration of habitat 
protection and restoration decisions. 
 
Our recommendations focus on the protection and restoration of tidal wetland habitat, 
and the connectivity of these habitats, by addressing the protection and recovery of the 
underlying processes responsible in the formation, maintenance, and natural evolution of 
these habitats – namely fluvial, littoral, and tidal processes. 
 
In considering habitat protection associated with spit/marsh complexes, or of stream-delta 
complexes that possess longshore depositional features such as spits, the implication is 
that not only should the spit and associated tidal wetland habitats receive protection, but 
the drift cell processes that contribute sediment to these spits need to be adequately 
preserved.  Similarly, protection of tidal wetland and other habitats associated with 
stream-delta complexes, requires that watershed and fluvial processes, including 
floodplain/riparian function, be a priority for protection.  The same logic applies to 
stream-delta and spit/marsh complexes that we have identified from this analysis as good 
candidates for restoration action.  For example, it would not be prudent to carry out 
restoration of salt marsh habitat through dike removal while simultaneously (or in the 
future) allowing for bulkhead construction or other shoreline development to occur up-
drift that potentially disrupts sediment supply to the spit that is associated with the salt 
marsh.  Nor would it be sensible to remove fill within an estuary but continue to permit 
floodplain development and encroachment on riparian corridors that potentially affects 
hydrology and sediment/organic transport processes, ultimately having negative effects 
on estuarine habitat formation. 
 
Based on our assessment, we think that considerable gains in tidal wetland habitat (i.e., 
tidal marsh, channel, lagoon, and/or tide flat) and connectivity of these habitats could be 
made through restoration actions in the following habitat complexes in the Discovery Bay 
sub-region: 
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• Salmon/Snow Creek 
• Maynard Lagoon 
• Fairmont Marsh  
• Beckett Point  
• Contractors Point 
• Gardiner Lagoon 
 

The removal or opening up of the old railroad grade would potentially provide substantial 
habitat benefits to the Salmon/Snow, Maynard Lagoon, and Fairmont Marsh complexes.  
Despite significant development at Beckett Point, the potential exists to re-establish 
surface water connectivity to the marsh and lagoon.  Restoration of tidal marsh at 
Contractors Point could be accompanied by re-connecting the stream channel (i.e., 
Contractors Creek) with the newly restored marsh.  Opportunities to improve 
connectivity of tidal marsh and lagoon habitats, by removal of fill and/or broadening road 
crossings, should be evaluated at the Gardiner Lagoon complex.  Restoration of tidal 
wetland habitats associated with the Eagle Creek complex might best be approached 
through watershed-scale measures directed at recovery of hydrology and sediment 
processes, as considerable alterations in hydrology have occurred in the Eagle Creek 
drainage. 

 
The Kanem Point, Thompson Lagoon, Tukey Lagoon, Tukey Spit, and Discovery 
Junction Marsh complexes are favorable candidates for protection simply because these 
complexes retain historical tidal wetland habitat and their configurations, and the 
processes that formed these habitats appear mostly intact. 
 

Habitat Complex Narratives 
 
The following “narratives” describe in detail the changes to individual habitat complexes 
in the Discovery Bay sub-region.  The sequence of narratives begins with two spit/marsh 
complexes on Protection Island (Kanem Point and Violet Point), then proceeds to 
Thompson Lagoon located just west of the mouth of Discovery Bay.  In Discovery Bay, 
the narratives progress in a counterclockwise direction beginning along the northwest 
shoreline at Diamond Point and finishing at the northeast section near the mouth of 
Discovery Bay at Cape George. 
 
Habitat Complex:  Kanem Point 
Complex Type:  Spit/marsh 
 
Protection Island has very high and steep-sloped eroding bluffs, especially along the 
north shoreline.  Alterations to the uplands on the island were evident by the 1868-69 T 
sheet, with cultivation and fence lines cut between what appear to be natural grasslands 
and pockets of forest.  Two spit/marsh habitat complexes occur on the west (Kanem 
Point) and the east (Violet Point) sides of the island (Figure 7). 
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Figure 7.  1868-69 T sheet showing early settlement patterns on Protection Island 
and two spit/marsh complexes.  Kanem Point is the narrow spit off the west coast, 
and Violet Point occurs off the east coast. 
  
Physical Description 
 
Kanem Point is a relatively long narrow spit formed by erosion of steep unvegetated 
bluffs along the north and south shorelines of Protection Island.  The 1868-69 T sheet 
indicates no salt marsh vegetation, though today high marsh vegetation may exist at the 
site (Figure 8).  A field reconnaissance of this complex is needed.  No regular surface 
water connection is evident through the spit and surrounding open waters, and no 
freshwater stream inputs occur at Kanem Spit. 
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Figure 8.  2001 WDOE oblique photo of Kanem Spit on the west side of Protection 
Island.  Note the presence of grassland or upper elevation salt marsh vegetation on 
the spit. 
 
Description of Historical Habitat Changes 
 
Our estimates indicate a slight decrease in the length and surface area of Kanem Spit 
(Table 2).  The causes for these apparent changes are unknown.  There are no known 
human shoreline modifications that might disrupt sediment dynamics affecting the spit 
(based on review of 2001 WDOE oblique photos).  There are few indications of human-
caused changes at this site.  A path or crude road from the uplands to the south part of the 
spit is indicated in the 1926 T sheet (T 4189). 
 
Table 2.  Summary of habitat changes to the Kanem Spit habitat complex based on 
a comparison of the 1868-69 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1525 ft 1375 ft - 150 ft - 10 
Spit (area) 2.93 ha 1.86 ha - 1.07 ha - 36 
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Relative Condition 
 
Though a modest loss in area of spit was detected, the Kanem Spit complex is considered 
as “Functional” when compared with the historical condition.    
 
Habitat Complex:  Violet Point 
Complex Type:  Spit/marsh  
 
Physical Description 
 
Formed by sediment deposition derived from steep bluffs along the north and south 
shores of Protection Island, Violet Point is considerably more broad than Kanem Point.  
This complex historically included a small salt marsh and lagoon with no obvious regular 
tidal channel connection at the time of the first Euro-American settlement.   
 
Description of Historical Habitat Changes 
 
Today, there are two jetties at the entrance of a dredged channel to allow boat access to 
the former lagoon, which has been greatly modified and enlarged to accommodate boats.  
This dredged marina is not evident in a 1957 air photo (Figure 9), but by 1977, the 
marina and jetties were present (Figure 10). 
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Figure 9.  1957 air photo of Protection Island, including Kanem Point extending 
from the west and Violet Point from the east of the island.  Note the absence of the 
dredged marina and dock that became apparent by 1977 (Figure 10). 
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Figure 10.  1977 WDOE oblique photo of Violet Point, Protection Island, showing 
the jetties and dredged channel leading to a small marina at the location of a 
historical salt marsh and lagoon. 
 
The historical salt marsh has apparently been eliminated and the former lagoon has been 
converted to a deepwater marina (Table 3).  Though surface water connectivity now 
exists where it did not historically, it is debatable whether this newly-created habitat 
feature is supportive of juvenile salmonids.  The jetties that now protect the channel 
entrance potentially obstruct the transport of sediments from the bluff shoreline located to 
the west.  The only additional known shoreline modification is a pier that occurs just west 
of the jetties (See Figure 10 above).  Considerable disturbance of natural vegetation is 
evident along much of the Violet Point spit.  
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Table 3.  Summary of habitat changes to the Violet Point habitat complex based on 
a comparison of the 1868-69 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 3000 ft 3000 ft 0 ft 0 
Spit (area) 16.57 ha 16.45 ha - 0.12 ha - < 1% 
Salt marsh 2.73 ha 0 ha - 2.73 ha - 100% 
Lagoon 0.89 ha 1.91 ha* + 1.02 ha* + 115%*
Total (spit, salt marsh, lagoon) 20.19 ha 18.36 ha - 1.83 ha - 9% 

* The amount of lagoon is larger today because an artificially dredged marina has 
replaced the historical natural lagoon that was not tidally accessible according to the early 
T sheet. 
 
Relative Condition 
 
It is difficult to evaluate the relative condition of Violet Point because historically 
inaccessible salt marsh and lagoon habitat has been replaced with what is now an 
artificially deepened marina bay that is connected with adjacent open waters.  Because of 
the extensive modifications at the site, this complex is considered “Severely Impaired”. 
  
Habitat Complex:  Thompson Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Thompson Lagoon is a blunt cuspate feature that supports a sizeable lagoon and fringing 
salt marsh (Figure 11).  An abundant supply of sediment is provided from both west and 
east directions from some of the most intact bluff shorelines in the area.  Historical 
sources do not indicate a regular surface water connection through the narrow grassland 
spit.  An intermittent stream apparently enters the lagoon (WDNR 2005). 
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Figure 11.  The 1868-69 T sheet of Thompson Lagoon indicated prominent 
grassland spit and lagoon features.  Note the steep erosive bluffs to the west and east 
of this spit/marsh complex. 
 
Description of Historical Habitat Changes 
 
Although some changes in habitat features are evident when comparing the 1868-69 T 
sheet with current day air photos, major human-caused changes to Thompson Lagoon 
appear minimal (Table 4).  An older structure occurs along the spit to the east of the 
lagoon and there are some indications that upland forest or scrub/shrub vegetation may be 
displacing grasslands or former salt marsh in this vicinity.  Shoreline modifications in the 
drift cells to the west and east, including two divergence zones, are nearly non-existent.  
Indeed, the bluff shoreline and nearshore vegetation is among the most intact and 
functional in the eastern Strait and Admiralty Inlet area.  
 
Table 4.  Summary of habitat changes to the Thompson Lagoon habitat complex 
based on a comparison of the 1868-69 T sheet with current day air photo delineation 
of habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent 
Spit 2.18 ha 2.79 ha + 0.61 ha + 28% 
Salt marsh 0.52 ha 0.10 ha - 0.42 ha - 81% 
Lagoon 1.96 ha 2.32 ha + 0.36 ha + 18% 
Total (spit, salt marsh, lagoon) 4.66 ha 5.21 ha + 0.55 ha + 12% 
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Relative Condition 
 
Based on few overall habitat changes, we rated the Thompson Lagoon habitat complex as 
“Functional”.  It is worth noting that not only are few direct “footprint” impacts present at 
this site, but adjacent up-slope development is minimal and updrift shoreline 
modifications are virtually absent. 
 
Habitat Complex:  Diamond Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Diamond Point (sometimes called Clallam Point on early maps) is a cuspate spit that 
historically (based on 1868-69 T sheet) supported a lagoon and surrounding salt marsh 
vegetation (Figure 12).  The lagoon was placed well back from the beach and probably 
only rarely had a surface connection with the open salt water.  No known freshwater 
stream inputs drain to the lagoon or marsh.  The spit occurs at a convergence zone with 
sediments derived from the west and the south (Figure 1). 
 
Description of Historical Habitat Changes 
 
The 1926 T sheet (T 4189) shows little development of the spit, the exception being a 
number of buildings and a large dock facility along the south part of the spit, evidently 
supporting the “U.S. Quarantine” shown indicated on the map at this site.  Today, the 
lagoon may have enlarged slightly, but salt marsh has been greatly reduced in size due to 
nearly complete development of homes in recent decades along the spit (Table 5 and 
Figure 12).  The upland areas above the spit have been densely developed with homes as 
well.  It appears that most of the homes on Diamond Point and in the uplands were 
developed sometime after the 1950s (Figure 13).  Virtually the entire shoreline of the spit 
is now bulkheaded, though modifications of the remainder of the drift cells to the west 
and south appear absent (Hirschi et al. 2003 and review of 2002 WDOE oblique 
photos)(Figure 14). 
 
Table 5.  Summary of habitat changes to the Diamond Point habitat complex based 
on a comparison of the 1868-69 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent 
Spit 8.93 ha 0 ha * - 8.93 ha * - 100 %
Salt marsh 3.23 ha 0.46 ha - 2.77 ha - 86 % 
Lagoon 2.30 ha 2.94 ha + 0.64 ha + 28 % 
Total (spit, salt marsh, lagoon) 14.46 ha 3.40 ha - 11.06 ha - 76 % 

* Spit still exists though it has been virtually completely developed over its entire length. 
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Figure 12.  1868-69 T sheet and 2000 WDNR orthophoto showing changes to the 
Diamond Point habitat complex. 
  

 
Figure 13.  1957 photo of the Diamond Point habitat complex and vicinity.  Notice a 
crude road circling the inner lagoon and salt marsh, but few, if any, houses occupied 
the spit at the time and very little modification of the shoreline is evident. 
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Relative Condition 
 
Because of substantial losses of salt marsh and complete development of the perimeter of 
the spit, including a heavily bulkheaded shoreline, the Diamond Point complex is 
considered to be “Severely Impaired”.  These direct “footprint” changes to the spit 
complex predominate, though the uplands above the spit have been heavily developed 
with homes as well.  Beyond the spit itself, drift cell function is thought to be unimpaired 
(Figure 14). 
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Figure 14.  2002 WDOE oblique photo showing near complete development of the 
Diamond Point spit.  Thompson Lagoon is in the far background. 
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Habitat Complex:  Eagle Creek 
Complex Type:  stream-delta 
 
Physical Description 
 
Eagle Creek is a relatively small stream that enters a tidal marsh protected behind a 
narrow barrier spit.  According to the 1869 T sheet, a wooded marsh appears to have 
occupied part of what is now tidal marsh or grassland (Figure 15).  The June 1858 GLO 
notes describe a slough channel of 25 links (16.5 ft.) wide about 400 feet upstream of the 
mouth within the estuary (Trutch 1858).  Interestingly, the meander notes at the same 
time do not indicate a channel at the mouth.  This might be consistent with modern-day 
descriptions of the Eagle Creek mouth as being “bar-bound”, at least seasonally (Correa 
2002).  A June-July 1926 T sheet (T 4189) lacks detail, though it does indicate a broader 
slough-like channel in the same location as that described in the 1858 GLO notes, the 
1869 T sheet, and in modern day air photos.  The 1926 T sheet also indicates a stream 
channel reaching the shoreline. 
   

 
Figure 15.  1869 T sheet (at left) and 2000 WDNR orthophoto (at right) of the Eagle 
Creek estuary (at right).  Note in the T sheet the presence of what appears to be a 
forested wetland just upstream of a broad (“slough”) section of creek channel.  
Today much of this forest wetland is upper tidal marsh and grassland. 
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Description of Historical Habitat Changes 
 
The estimates of changes in surface area of tidal marsh and lagoon habitat features in the 
Eagle Creek habitat complex (Table 5) require explanation as there is certainly evidence 
of habitat alteration to the tidal marsh, including possible grazing and/or attempts at 
cultivation within the estuary.  The 1869 T sheet and presence of stumps today indicate a 
wooded marsh along the southern part of what is today considered tidal marsh, and this 
might partially explain the substantial gain in tidal marsh indicated in our assessment.  
Historically wooded wetland may have been deforested and replaced with tidal marsh and 
grassland.  A small amount of filling associated with a cabin and access road has 
occurred along the spit to the north of the creek mouth, and possibly along the northern 
margin of the tidal marsh. 
 
Table 5.  Summary of habitat changes to the Eagle Creek habitat complex based on 
a comparison of the 1869 T sheet with current day air photo delineation of habitat 
features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit 0.17 ha 0.08 ha - 0.09 ha * - 53 %* 
Tidal marsh 0.32 ha 1.02 ha + 0.70 ha + 219 %
Lagoon 0.04 ha 0.09 ha + 0.05 ha + 125% 
Total (spit, salt marsh, lagoon) 0.53 ha 1.19 ha + 0.66 ha + 125 %

* A portion of the former spit has been filled over 
 
Watershed impacts include water diversions, artificial impoundments, and channelization 
that certainly affect the hydrology of the system (Correa 2002), and potentially the nature 
of surface connectivity at the mouth of Eagle Creek.  The habitat complex is located at 
the southern end of a divergence zone that has no evidence of current shoreline impacts 
that might impair sediment processes and affect the stability of the spit (Hirschi et al. 
2003). 
 
Relative Condition 
 
Although a considerable gain in tidal marsh habitat is evident at this site, there is 
evidence of direct habitat alteration, including fill, that might impair estuary function at 
Eagle Creek.  In addition, watershed impacts (i.e., water diversions and impoundments) 
potentially have severe consequences on the hydrology of the estuary.  For these reasons, 
the Eagle Creek habitat complex is rated as “Moderately Impaired”. 
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Habitat Complex:  Gardiner Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Gardiner Lagoon occurs in a small glacial depression with a narrow barrier spit enclosing 
tidal marsh and lagoon habitat.  A small stream enters the west end of the marsh.  Surface 
water connectivity between the backshore marsh and lagoon and adjacent open waters is 
questionable in the historical sources reviewed.  The earliest map of this area found is the 
“Port Discovery” map from the 1841 Wilkes Expedition, and though it is crude in its 
accuracy of features in comparison to the early T sheets, it does indicate a lagoon and 
channel connection at this site, including the words “Watering Place” at the mouth.  This 
suggests a connection at least at the time of the 1841 survey.  The 1858 GLO survey 
notes (Trutch 1858) do not indicate a channel connection at the mouth.  The 1869 T sheet 
shows a deltaic form on the beach, suggestive of a tidal outlet at the east end of the marsh 
(Figure 16).  A very narrow channel is possibly seen at this location in this early T sheet.    
A 1926 T sheet shows a fairly similar lagoon and tidal marsh pattern and deltaic 
protrusion as that shown in the 1869 T sheet.  Air photos from 1942 and 1957 indicate a 
channel connection, as does the 1977 oblique photo and more recent air photos, although 
at a location to the west of where the 1869 and 1926 T sheets suggest a possible surface 
connection.  It may be that this lagoon has historically been only weakly connected with 
open waters and subject to becoming completely bar-bound at times.   
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Deltaic fan and possible 
tidal connection  

Figure 16.  1869 T sheet (at left) and 2000 WDNR orthophoto (at right) showing the 
Gardiner Lagoon habitat complex.  Note in the T sheet, the deltaic fan on the beach 
suggesting a possible channel opening through the spit at the east end of the lagoon.  
A road from the uplands accessed the beach at this location.  A similar delta feature 
was shown in the 1926 T sheet. 
 
Description of Historical Habitat Changes 
 
Historical alterations are certainly evident at this site, despite minimal changes in the area 
of tidal marsh and lagoon habitat (Table 6).  The 1926 T sheet shows agriculture and the 
Chicago, Milwaukee, and St. Paul railroad grade in the surrounding community known as 
Gardiner.  The “Gardiner Wharf” was located just west of the complex (approximately 
where a boat ramp occurs today), and a crude road extended from the wharf and across 
the entire length of the spit fronting the lagoon.  The upland area surrounding the 
complex still appeared thickly wooded in 1926.  By the time of the 1942 and much 
clearer 1957 air photos, the lagoon had been encroached by roads and ditching of the 
marsh is evident (Figure 17).  Further encroachment, mainly by construction of homes, 
and additional clearing of native vegetation, has occurred in recent decades.  The overall 
connectivity of this habitat complex has been reduced by the presence of a road crossing 
the west part of the marsh.  Some filling of historical marsh since 1977 has also occurred 
on the east side, associated with a homesite (1977 WDOE oblique photo).  Shoreline 
modifications up-drift to the west of the complex are minimal (< 10% bulkheading); 
however all of the bulkheading appears along the west end of the spit itself and 
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immediately west of the complex (Hirschi et al. 2003 and review of 2002 WDOE oblique 
photos). 
 

 
Figure 17.  1957 air photo of the Gardiner Lagoon habitat complex.  Clearly at this 
time (and probably at the time of the 1942 air photo), a convincing surface water 
connection existed between the lagoon and the adjacent open water, though further 
west than connections suggested in the 1869 and 1926 T sheets.  It may be that any 
connection at the east end would have been eliminated by this time.  Also by 1957, a 
north-south road cut off the west part of the tidal marsh where a stream enters the 
lagoon, and there is evidence of attempts to drain the fringing tidal marsh, 
particularly along the southeast margin.  
 
Table 6.  Summary of habitat changes to the Gardiner Lagoon habitat complex 
based on a comparison of the 1869 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 1.41 ha 0.82 ha - 0.59 ha * - 42 % 
Tidal marsh 2.70 ha 2.64 ha - 0.06 ha - 2 % 
Lagoon 3.01 ha 3.04 ha + 0.03 ha + < 1 % 
Total (spit, tidal marsh, lagoon) 7.12 ha 6.50 ha - 0.62 ha - 9 % 

* A portion of the historical spit has been filled over 
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Relative Condition 
 
Despite apparently no significant loss in surface area of tidal marsh and lagoon habitat, 
much of this habitat appears to have been altered and connectivity potentially impaired.  
In addition, the area surrounding the complex is being encroached upon by homes and 
roads.  For these reasons, the Gardiner Lagoon complex received a “Moderately 
Impaired” relative condition rating. 
       
Habitat Complex:  Contractors Creek Spit (Carr’s Point) 
Complex Type:  spit/marsh 
 
Physical Description 
 
Contractors Creek historically entered a small tidal marsh located at a cuspate spit, 
sometimes referred to as Carr’s Point or Contractors Point (Figure 18).  Both the 1858 
GLO survey notes (Trutch 1858) and 1869 T sheet indicate the historical channel mouth 
just north of the apex of the spit.  The GLO survey measured the width of the channel at 
10 links (~7 ft.) in July 1858.  Vancouver and his men apparently camped at this site the 
evening of May 1, 1792.  Archibald Menzies, the expedition naturalist, described a “low 
sandy point on which we found a run of fresh water sufficient to answer all our purposes” 
(taken from Gorsline 1992). 
 

Figure 18.  1869 T sheet of Contractors Creek Spit (Carr’s Poin
is somewhat difficult to interpret, but the creek channel exited 
near the apex of the cuspate spit. 

 

tidal inlet
   
t).  Map symbology 
a small tidal marsh 
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Description of Historical Habitat Changes 
 
The stream mouth has been diverted from its historical location where it exited near the 
apex of the spit to a location south, under a pier.  By 1926, the T sheet (T4189) appears to 
show Contractors Creek entering the shoreline near the base of a long pier and a road 
apparently had cut off the former marsh.  The former salt marsh (0.75 hectares) 
associated with this stream has now been isolated from the creek mouth and is 
transitioning into an upland scrub-shrub plant community (Figures 19 and 20).  The 
beaches surrounding the spit are used for commercial shellfish, and a service road has for 
decades occupied the perimeter of the spit.   
 

 
Figure 19.  1957 air photo showing long pier and Contractors Creek entering at the 
base of the pier.  By this time (and apparently at least as early as 1926 as shown in T 
sheet 4189) a road had apparently disconnected the creek from its historical tidal 
marsh.  The former marsh has subsequently either been directly filled or is 
converting to an upland grassland or scrub/shrub plant community, including exotic 
species such as Scotch broom, Cytisus scoparius. 
 
A dramatic flood event unfolded in recent history that has had severe consequences for 
the lower reach of Contractors Creek.  In late December 1996, a culvert below 70 feet of 
road fill at Old Gardiner Road became blocked and washed out the road fill.  A large 
amount of sediment and debris was washed downstream, and significantly aggraded the 
channel bed.  A bridge crossing has since been built at Old Gardiner Road, but a steep 
waterfall has developed just downstream of the failure because of rapid head-cutting, 
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creating a complete fish passage barrier not far upstream of the stream mouth.  Nearly the 
entire riparian plant community was destroyed during the single flood event, and many of 
the plants that have now colonized the site include exotic species such as Scotch broom, 
Cytisus scoparius (Correa 2002)(Figure 20). 
 

    
Figure 20.  2001 WDOE oblique photo showing Contractors Point and the lower 
reach of Contractors Creek since the December 1996 flood event that denuded the 
riparian corridor and aggraded the channel bed.  Notice the new Old Gardiner 
Road bridge crossing in the upper section of the photo and prevalence of Scots 
broom with yellow blossom. 
 
Contractors Creek Spit occurs at a convergent zone.  The building of the cuspate spit is 
the result of wave transported from both north and south directions, and likely the 
addition of sediments carried by Contractors Creek.  Shoreline modifications of drift cells 
influencing the spit are fairly minimal with the most intensively bulkheaded area along 
the spit itself.  Bulkheading makes up less than 2% of the shoreline to the south of 
Contractors Point, and about 10% to the north of the spit (Hirschi et al. 2003).     
 
Relative Condition 
 
Due to the substantial, if not complete, loss of the small historical tidal marsh associated 
with the Contractors Point spit and Contractors Creek, and disconnection of the existing 
stream channel from its former marsh, this habitat complex is considered “Severely 
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Impaired”.  The fact that the historical habitat has not been entirely developed over and 
the stream channel (Contractors Creek) still exists saves the complex from being 
considered “lost”.  Habitat changes are primarily the result of direct impacts, though 
stream channel diversion from its historical channel and upstream fluvial sediment 
processes have also profoundly impacted this habitat complex.  
  
Habitat Complex:  Kalset Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Kalset Point is a small cuspate spit that historically supported salt marsh and possibly a 
tiny lagoon according to the 1869 T sheet.  No regular surface water connection with 
adjacent open water was observed from the historical record and freshwater stream inputs 
to the marsh and lagoon are unknown (Figure 21).  A 1926 T sheet (T 4190) indicates 
only grassland symbols on the spit. 
 

 
Figure 21.  1869 T sheet of the Kalset Point (Gibb’s Point) spit complex.  Notice the 
width of the grassland spit and relatively small backshore marsh. 
 
Description of Historical Habitat Changes 
 
Overall changes to this spit complex are modest (Table 7).  A crude road and dock appear 
today, but the road does not appear to be elevated and likely has minimal impact on any 
tidal access.  Scotch broom, Cytisus scoparius, is seen growing on the spit today (Figure 
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22).  The current day imagery used to delineate habitat features was of particularly poor 
quality at Kalset Point.  As a result, the current day estimate of salt marsh is likely too 
high, actually reflecting a combination of salt marsh, lagoon, the road, and spit features. 
 
Table 7.  Summary of habitat changes to the Kalset Point habitat complex based on 
a comparison of the 1869 T sheet with current day air photo delineation of habitat 
features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 0.96 ha 0 ha * - 0.96 ha * - 100 % 
Salt marsh 0.57 ha 1.14 ha + .57 ha + 100 % 
Lagoon 0.04 ha 0 ha - 0.04 ha - 100 % 
Total (spit, salt marsh, lagoon) 1.57 ha 1.14 ha - 0.43 ha - 27 % 

* Current day grassland spit was mapped entirely as salt marsh  
 

 
Figure 22.  2001 WDOE oblique photo of the Kalset Point (Gibb’s Point) spit 
showing perimeter road, dock, and exotic Scotch broom, Cytisus scoparius, as 
obvious changes to the complex since historical time. 
 
Though a cuspate spit, Kalset Point occurs along a south-to-north drift cell with 
bulkheading in this drift cell and the associated divergence zone occupying less than 2% 
of the shoreline (Hirschi et al. 2003). 

 37



 
Relative Condition 
 
Based on modest total losses of habitat mainly the result of the crude road that occupies 
the perimeter of the entire spit, we rated the Kalset Point habitat complex “Moderately 
Impaired”.  
 
Habitat Complex:  Mill Point (Point Nill) 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Mill Point (Point Nill) is a small (~ 1 hectare) narrow spit projecting perpendicular to the 
shoreline.  A sawmill was started at this site in 1859 (Morse in Nesbit 1885), and by the 
time of the 1862 GLO (Treadway 1862) and 1869-70 T sheet surveys, the spit was 
heavily developed as a “large sawmill”, including a number of associated buildings 
(Figure 23).  The mill was owned by Mastick and Company at the time of the 1862 
survey (Treadway 1862), but by 1884, the Port Discovery Mill Company owned the mill, 
and had cut some 300,000,000 feet of lumber by 1884 (Morse in Nesbit 1885).   
 
Unfortunately, there is no detailed map of this small spit prior to its development as an 
industrialized mill and some assumptions were made as to what habitat(s) characterized 
the site before the mill.  Though there is some evidence from the 1869-70 T sheet that a 
small channel and lagoon may have occupied the spit, it is possible this was constructed 
to serve the mill.  For the present study, the assumption has been made that this spit 
potentially would have supported a small salt marsh and probably limited if any tidal 
channel connection as many of these features do in the region. 
 
Not far south of Mill Point (perhaps near the current day “Trend West Resort”), 
“Newton’s Saloon” was identified at the time of the October 1862 GLO survey 
(Treadway 1862).  One might guess that the saloon served the men working at the mill at 
that time. 
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Figure 23.  1869-70 T sheet of Mill Point (“Pt. Nill”) and the site of the saw mill.  
Note the extent of this mill site, including a number of buildings and wharfs along 
the shore to the south of the tiny spit, and apparent fill of the spit itself. 
  
Description of Historical Habitat Changes 
 
Amazingly little evidence remains of the mill.  At the time of the 1926 T sheet (T 4190), 
no structures are shown at the site, except for a set of “broken piles” immediately 
offshore to the south of the spit.  A rather poor quality 1957 air photo also indicates little 
to no evidence of the former mill complex, though the uplands directly above the spit 
were occupied by a building or development of some kind.  Today there is crude road 
access to a couple of aging buildings or boat houses and a pier, and driftwood material 
occupies part of the spit (Figure 24); otherwise much of the spit vegetation is likely 
reverting back to a pre-development (pre 1850s) condition. 
 
Mill Point occurs within a drift cell showing south-to-north net shore drift, and 
bulkheading and other shoreline modifications up-drift are almost non-existent (Hirschi et 
al. 2003 and review of 2001 WDOE oblique photos).  The long pier, two old buildings, 
and the road at the origin of the spit are the only significant shoreline modifications 
visible today.  The old Chicago, Milwaukee and St. Paul railroad grade occurs up-slope 
of the shoreline.  The fact that Mill Point projects directly from shore suggests that 
sediments from the south also contribute to the spit.  Bulkheading in this drift cell south 
of the spit is probably close to 25% of its length, the most significant occurring in front of 
the “Trend West” resort, which is entirely armored, mostly below high water, and a 
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number of piers occur at this site.  The effect of this shoreline development on sediment 
supply at Mill Point, however, is uncertain.    
 

   
Figure 24.  2001 WDOE oblique photo of the Mill Point (Point Nill) spit/marsh 
complex. 
 
Relative Condition 
 
Because development at the time of our earliest detailed surveys of this site (1869-70) so 
obscured the historical character of this habitat complex, the relative condition of the 
complex could not be adequately determined.   
 
Habitat Complex:  Maynard Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
This site has been modified to a substantial degree since the earliest historical maps.  
Much of what is today called the “lagoon” was an open tidal flat located just north of the 
Salmon Creek estuary.  Contemporary hydrography maps show at least two streams 
entering the nearshore at this site (WDNR 2005).  Historically, a small spit and associated 
salt marsh occurred near the east end of this lagoon (Figure 25). 
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Figure 25.  1869-70 T sheet (top) and the 2000 WDNR orthophoto (bottom) showing 
changes and the extent of filling of the historical tidal flat associated with the 
Maynard Lagoon habitat complex. 
 
Description of Historical Habitat Changes 
 
Major alterations have occurred to this site since our earliest historical sources in 1869-70 
(T sheet) and 1872-73 (Morgan 1873).  An old mill, railroad grade, and highway 101 
have resulted in substantial filling of tidal flats and alteration of the spit and associated 
salt marsh (Table 8 and Figures 25 - 27).  The results presented in Table 8 are misleading 
in that they provide no estimation of the amount of tidal flat habitat lost to filling.  In 
addition, the apparent gain in salt marsh from the historical period is because salt marsh 
is now growing in places where tidal flat occurred in the 1869-70 T sheet. 
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Table 8.  Summary of habitat changes to the Maynard Lagoon habitat complex 
based on a comparison of the 1869-70 T sheet with current day air photo delineation 
of habitat features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 0.07 ha 0 ha * - 0.07 ha * - 100 % 
Salt marsh 0.30 ha 0.57 ha + 0.27 ha + 90 % 
Total (spit, salt marsh) 0.37 ha 0.57 ha + 0.20 ha + 54 % 

* Current day spit is likely mapped as salt marsh 
Note:  Not reflected in this table is the observation that the historical tidal flats associated 
with this habitat complex have been substantially altered by development. 
 
The Chicago, Milwaukee, and St. Paul railroad grade has had a profound impact on tidal 
wetlands at the southern end of Discovery Bay.  The 1926 T sheet (T 4190) indicates the 
presence of the railroad grade and the mill site and approximately the degree of 
modification that we see at the site today.  About 60 piling are mapped in the bay in the 
1926 T sheet, used for corralling logs for the mill (Figure 30 in the Salmon/Snow Creek 
habitat complex below).  A 1957 air photo shows extensive log storage in the bay (Figure 
26).  Additional filling of tide flat habitat occurred sometime between 1926 and 1957 
(one local source puts this action at about 1950) associated with straightening of the 
Olympic Highway (today US 101). 
 

 

Scour 
pools 

log rafts 

Discovery 
Jct. Marsh

Figure 26.  1957 air photo of Maynard Lagoon.  Note the extent of log storage in the 
bay and scour pools associated with the railroad grade causeway opening.  The 
Discovery Junction Marsh complex (see narrative below) is shown in the southeast 
(lower right) corner of this image. 
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Figure 27.  2001 WDOE oblique photo showing the spit feature at Maynard Lagoon 
and direct impact of the railroad causeway and homesites near the base of the spit. 
 
With tidal constriction in effect for many decades as a result of the railroad causeway, the 
larger “lagoon” or tidal flat is likely filling in with sediment due to a reduction in tidal 
exchange.  It appears that a narrow tidal channel opening allows for tidal exchange into 
the small lagoon directly behind the spit and constricted by the railroad causeway, though 
houses have encroached on the salt marsh at the base of this spit (see Figure 27 above). 
 
Shoreline modifications up-drift of the Maynard Lagoon spit to the northeast include 
20.5% bulkheading and 3 docks (Hirschi et al. 2003).  Most of this bulkheading occurs 
relatively near the spit associated with houses and further north at the ‘Trend West’ resort 
(WDOE 2001 oblique photos).     
 
Relative Condition 
 
Primarily because of substantial loss of tidal flat habitat due to filling associated with the 
railroad grade and the Olympic Highway (US 101), we rated the relative condition of the 
Maynard Lagoon habitat complex “Severely Impaired”. 
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Habitat Complex:  Salmon/Snow Creeks 
Complex Type:  stream-delta 
 
Physical Description 
 
The Salmon and Snow creek estuary includes extensive tidal flat and tidal marsh habitat 
at the head of Discovery Bay.  Until about 1900 Snow Creek was considered a tributary 
of Salmon Creek, entering Salmon Creek along its right bank not far upstream of tidal 
influence.  At the time of the 1869-70 T sheet and the 1872-73 GLO notes, parts of the 
lower Snow Creek valley were under cultivation (Figures 28 and 29).  A county road also 
existed in the same location where US 101 crosses the estuary today (Figure 29).  A 
“trainway” ran along the east valley wall.  The entire lower creek valley is described in 
the early T sheet as a wetland upstream of the county road, with areas of scrub/shrub or 
wooded wetlands.  Indeed, the 1872 GLO notes describe the lowest end upstream of the 
tidelands and salt marsh as a “dense growth of salmonberry briers” (Morgan 1872-73) 
(see letter E in Figure 28). 
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Figure 28.  2000 WDNR ortho-photo with letters A through G indicating key 
descriptions from the December 1872/January 1873 GLO survey notes.  A) Right 
bank of stream (~ 26 ft.) wide flows north.  Enter swampy ground”.  B) “Brook (13 
ft.) wide flows west from southeast”.  C) “North margin of E. Collins field and 
trainway of Port Discovery Mill”.  D) “Deep brook (~ 17 ft.) wide flows northwest”.  
E) East of here (~2000 ft.) “bottom to Discovery Bay covered with dense growth of 
salmonberry briers.  Brook (13 ft.) wide flows north”.  F) “County road.  Enter tide 
prairie at head of bay”.  G) “Margin of bay (salt marsh)”.  
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The GLO notes from the head of Discovery Bay from January 1873 might suggest the 
extent of tidal overflow and marsh development at the time. 
 

…  On the southwest and west end of the bay, the land is low, subject to 
overflow, though well adapted to a high (state?) of cultivation.  A stream 
flowing (into) the bay in section 23 affording enough fresh water to keep 
the salt water from affecting the soil (Morgan 1872-73). 

 
Morse (1884 in Nesbit 1885) described the head of Discovery Bay as supporting “several 
small farms” and containing “some unimproved tide marsh”.  At this time, a near-
continuous agricultural community extended from the head of Discovery Bay to the head 
of Quilcene Bay. 
 

 
Figure 29.  1869-70 T sheet (at left) and 2004 air photo (at right) showing changes to 
the Salmon/Snow Creek habitat complex.  Note the extensive filling of upstream 
tidal marsh with transportation infrastructure, and the loss of a massive tidal slough 
on the east side of the estuary (the current day location of the Snow Creek channel).  
In the modern day image, the areas outlined in black mark historical tidal flat that 
has since been converted to primarily tidal marsh, upland vegetation, and fill.  
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Description of Historical Habitat Changes   
 
Although habitat alterations of this estuary were likely already underway at the time of 
the 1869-70 T sheet, with the county road crossing the estuary and some farming 
beginning in the valley, the first major modification might be identified as the diversion 
of Snow Creek out of Salmon Creek, and directing of its flow straight into the bay.  
However, at approximately the same time (about 1900) the Chicago, Milwaukee, and St. 
Paul railroad grade was built across the estuary just downstream of the county road.  The 
combination of these two actions had profound impacts on the character of the estuary.  
They resulted in the truncation of tidal exchange in channels and across marsh, 
abandonment of a highly sinuous channel bend in Salmon Creek, and a shifting and re-
distribution of significant fluvial sediments to a new delta on the east side of the bay.  In 
addition, the railroad grade and the county road (later US 101) represented significant 
channel constraints to both the Salmon and Snow Creek channels.  With re-direction of 
the Snow Creek channel came the filling of substantial former tidal flat habitat with 
highway and railroad infrastructure, and eventually development of tidal marsh that 
displaced historical tide flat. 
 
The exact location(s) of the diversion of Snow Creek from Salmon Creek has been of 
some debate in recent years as it may carry some importance to those interested in 
possible re-location of the channel associated with habitat restoration.  The exact 
location(s) of the old (pre-diversion) Snow Creek channel is not discussed here. 
 
Following the diversion and channelization of lower Snow Creek upstream of the current 
day Highway 101, the channel has become further channelized and diked downstream of 
the highway and the railroad grade.  An important consequence of this channelization is 
that the Snow Creek delta has prograded at a rapid rate and it has lost lateral connectivity 
with tidal marsh and channel habitat.  Examination of the 1926 T sheet (Figure 30), and 
1957 (Figure 31), 1977 (Figure 32), and more recent air photos reveals considerable 
growth of tidal marsh northward, associated with increased sedimentation and diking 
seaward of the railroad grade.  The progradation appears particularly rapid between the 
1957 and 1977 time steps.  
 
Our estimates of habitat change indicate a modest reduction in the overall amount of tidal 
marsh and associated channel habitat (13.29 ha historically compared with 11.27 ha 
today).  However, the spatial distribution of this tidal marsh has changed markedly.  The 
west side of the estuary has seen a significant net loss of tidal marsh, primarily associated 
with filling for highway and railroad grades; whereas the east side of the estuary has seen 
a dramatic gain in tidal marsh because of the introduction of a fluvial system to the east 
side (Snow Creek) and a rapidly prograding delta.  Of substantial importance, however, is 
the displacement of tide flat habitat with tidal marsh (4.62 ha), which is a direct 
consequence of channelization and delta progradation.  An estimated additional 2.5 
hectares of historical tide flat habitat on the east side of the estuary has been filled or 
otherwise converted to an upland plant community. 
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A startling contrast becomes evident when one overlays the 1869-70 T sheet habitat 
features on a current day air photo (see Figure 29 above).  The general outline of major 
tidal marsh “cells” and channels in the west side of the estuary (directly associated with 
Salmon Creek) are remarkably similar in configuration in the historical and contemporary 
views, despite major alterations from the highway, railroad, and fill along the west 
shoreline.  However, the east side of the estuary has changed almost beyond recognition 
in the time between 1870 and today, mainly because of the diversion and channelization 
of the Snow Creek channel into a broad historical tidal flat channel. 
 
Watershed land use practices, the drainage of wetlands, and lower stream valley 
channelization activities have likely resulted in increased sedimentation of both Salmon 
and Snow creek channels, which has until recently triggered additional channelization 
and stream “cleaning” activities in an attempt to convey floodwaters and quickly drain 
areas that are in cultivation (see Correa 2002).   
 
In the past few years, a concerted effort has been put forth to consider habitat restoration 
of the lower Salmon Creek channel and the estuary, and a habitat conservation and 
restoration plan has been drafted by the “Chumsortium”, a collective of State, tribal, 
Jefferson County, and land trust interests. 
 
Relative Condition 
 
Based primarily on the substantial loss of historical tidal flat habitat, and major alteration 
and filling of tidal marsh, and severely impaired overall connectivity of channel and tidal 
marsh habitat, we consider the Salmon/Snow Creek habitat complex “Severely 
Impaired”.  Most of the habitat modifications are due to direct “footprint” impacts, 
though watershed and upstream channel modifications have also had important 
consequences in terms of sediment delivery, loss of large wood, and alteration in the 
hydrology of the estuary. 
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Figure 30.  1926 T sheet (T 4190) of the Salmon/Snow creek stream-delta complex. 
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Figure 31.  1957 air photo of the Salmon/Snow Creek habitat complex.  Between 
1926 and 1957, the area just left of Salmon Creek at tideland was filled for 
additional mill buildings. 
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Figure 32.  1977 WDOE oblique photo of the Salmon (right channel) and Snow (left 
channel) estuary.  Progradation of the Snow Creek delta (indicated by the seaward 
growth of tidal marsh) has been pronounced particularly in the period between 1957 
and 1977, which was marked by channelization and stream “cleaning” activities.  
The bright cleared area on the right side of the image, near the Salmon Creek 
channel at tideland, is a sawdust pile on top of tidal marsh. 
 
Habitat Complex:  Discovery Junction Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Discovery Junction Marsh complex includes a spit that partially enclosed a tidal 
marsh.  A stream entered the habitat complex though it appears it may not have entered 
the marsh itself.  In the 1869-70 T sheet, a road accessed the site from the uplands and a 
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building or two occupied the spit at the base of the creek.  It appears that part of the upper 
marsh or grassland near the base of the spit was fenced at the time (Figure 33). 
 

    
Figure 33.  1869-70 T sheet of the Discovery Junction Marsh habitat complex. 
 
Description of Historical Habitat Changes 
 
Little overall change has occurred in the extent and configuration of this habitat complex 
(Table 9).  However, the complex has not escaped alterations.  The base of the spit, in 
particular, has been developed in the past and the tidal marsh has certainly been 
encroached upon.  The 1926 T sheet indicates the presence of a major railroad junction at 
this site with the splitting off of numerous tracks immediately adjacent to the complex.  A 
number of buildings are evident at the base of the spit in the 1926 T sheet (see Figure 30 
in Salmon/Snow habitat complex above).  The 1957 air photo reveals the uplands were 
cleared at the time and the railroad grade possibly had at least indirect impacts on the 
marsh, and by the 1970s it appears that development of the electric utility sub-station 
may have directly impacted the upper tidal marsh with the placement of a road (Figure 
34).  In more recent years it looks as if marsh vegetation may be re-establishing at this 
location (observation based on 2001 oblique air photo; Figure 35).   
 
The small creek that enters the complex appears impacted by very recent (and possibly 
illegal) and past (1970s) upstream riparian forest harvest activity.  Shoreline 
modifications in the three drift cells that potentially contribute to the Discovery Junction 
Marsh complex include 25-30% bulkheading and a number of docks (Hirschi et al. 2003).  
The railroad grade occurs along much of the shoreline to the north of the complex, and 
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marine shoreline native vegetation has been removed along most of the stretch between 
Discovery Junction Marsh and the Fairmont (Tukey) Marsh habitat complexes. 
 
Table 9.  Summary of habitat changes to the Discovery Junction Marsh habitat 
complex based on a comparison of the 1869-70 T sheet with current day air photo 
delineation of habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit (length) 1230 ft. 1280 ft. + 50 ft. + 4 % 
Spit (area) 0.15 ha 0 ha * - 0.15 ha - 100 % 
Tidal marsh 0.79 ha 0.79 ha 0 ha 0 % 
Tidal lagoon 0 ha 0.16 ha + 0.16 ha + 100 %
Total (spit, tidal marsh, lagoon) 0.94 ha 0.95 ha + 0.01 ha + 1 % 

 * Grassland spit is so narrow that it was not mapped in current day delineation 
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railroad 
grade utility 

substation 

Figure 34.  1977 WDOE oblique photo of the Discovery Junction habitat complex.  
This photo shows the level of encroachment from the railroad grade and direct 
impact of development related to the utility sub-station. 
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Figure 35.  2001 WDOE oblique photo of the Discovery Junction Marsh complex.  
Notice the old railroad grade directly behind the marsh and utility sub-station.  It 
appears that tidal marsh or grass is re-establishing behind an old road that occupied 
the central part of the marsh in the 1977 air photo. 
 
Relative Condition 
 
Although overall changes to tidal wetland habitat appear minimal, based on this analysis, 
this habitat complex has been altered by past activities (railroad grade) and current 
infrastructure (utility sub-station).  Even so, overall connectivity appears relatively 
unimpaired.  For this reason, the relative condition of this complex is considered 
“Moderately Impaired”. 
 
Habitat Complex:  Fairmont Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Historically, this tidal marsh was connected with adjacent open waters through a tidal 
inlet through a berm (Figure 36).  Though not evident from historical mapping, a field 
visit to the site has recently confirmed the presence of freshwater inputs via either 
streams or valley wall seeps.  The presence of cattail (Typha spp.) also suggests a 
significant freshwater influence in this marsh.  
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Figure 36.  1869-70 T sheet (at top) and 2000 WDNR orthophoto of the Fairmont 
Marsh habitat complex.  Though difficult to see in this image, the T sheet indicates 
the presence of a homestead at the base of the spit, along with a fence along the 
southern perimeter of the marsh.  A log chute is shown to the east of the complex. 
 
Description of Historical Habitat Changes   
 
The changes to habitat surface area associated with this complex, as shown in Table 10, 
do not adequately capture the degree to which habitat alteration has occurred at this 
complex.  Surface channel connectivity and tidal exchange has likely been impaired for 
many decades in this marsh by the presence of the railroad grade, which forms a dike 
along the historical spit.  An air photo from 1957 shows that most of the current day 
impacts were in place at the time, and some connection under the railroad grade is 
indicated between the marsh and the bay.  A house to the immediate east of the marsh is 
built out on fill by the mid-1950s.  Based on limited field reconnaissance, it appears that 
much of the vegetation in the marsh today indicates a brackish to freshwater association, 
including cattail (Typha spp.; Figure 37).  Some salt marsh vegetation is also present in 
the marsh; however, it is likely that a shift has occurred from salt marsh dominated to a 
mixture of fresh and salt marsh.  A limited saltwater connection occurs today through a 
pipe and a small delta is present on the beach.  During February 2005, this pipe became 
plugged and water backed up in the marsh and lagoon behind the railroad grade.  To 
alleviate potential flooding of a county road, the railroad grade was breached at the 
location of the pipe (Al Latham, written communication).   
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Table 10.  Summary of habitat changes to the Fairmont Marsh habitat complex 
based on a comparison of the 1869-70 T sheet with current day air photo delineation 
of habitat features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent 
Spit (length) 820 ft. 0 ft. * - 820 ft. - 100 %
Spit (area) 0.24 ha 0 ha * - 0.24 ha * - 100 %
Tidal marsh 1.15 ha 1.27 ha ** + 0.12 ha + 10 % 
Lagoon 0.33 ha 0 ha - 0.33 ha - 100 %
Total (spit, tidal marsh, lagoon) 1.72 ha 1.27 ha - 0.45 ha - 26 % 

* The historical spit has been developed over with the old railroad grade 
** Current day tidal marsh includes 0.40 ha of fresh marsh and 0.87 ha of salt marsh  
 

 
Figure 37.  2001 WDOE oblique photo of the Fairmont (Tukey) Marsh complex.  
Note the railroad grade and limited tidal connection through the grade at the far 
right of the photo.  Also worthy of mention is the shoreline development below high 
water near the base of the historical spit and the extent of upland clearing and roads 
surrounding the marsh that potentially impair hydrology of the habitat complex. 
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Shoreline development in the “undefined” drift cell where the Fairmont Marsh occurs, 
and in the drift cell and divergence zone to the north, includes about 25-30% bulkheading 
(Hirschi et al. 2003).  The railroad grade occurs along most of the shoreline along this 
stretch and likely disrupts sediment inputs to beaches along this shore. 
 
Relative Condition 
 
Based on a substantial loss of tidal wetland habitat (i.e., marsh and lagoon) and filling of 
the spit, and impairment to the overall connectivity of the habitat complex, particularly in 
the surface connection at the former mouth of the tidal marsh, this complex is considered 
“Severely Impaired”. 
 
Habitat Complex:  Woodman Marsh 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The historical mapping of this habitat complex is difficult to interpret (Figure 38).  The 
1869-70 T sheet indicates a low-lying area with some evidence of either a lagoon or 
marsh, though no symbols were used.  It is unclear from the T sheet whether a surface 
channel connection would have existed between the marsh and bay at the north end of the 
complex.  A depositional area with grassland symbols and a cultivated fenced area 
occurred just north of the Woodman Marsh complex, and may even be considered a part 
of the same complex.  No freshwater inputs are known at the Woodman Marsh, though a 
small stream draining a larger inland wetland appears to enter the bay just north of the 
site, and may affect hydrology and salinity (see Figure 38).  
 
Modern day topographic maps are generally not in agreement with the old T sheet in 
terms of the extent of low-lying area, though a digital elevation model (DEM) does show 
a fairly narrow backshore depositional area.  The 1:100,000 geology map of this location 
indicates a landslide and beach deposits (Pessl et al. 1989), and the Washington State 
Coastal Atlas characterizes the site as a brackish marsh (WDOE 1978). 
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Figure 39.  1977 WDOE oblique photo showing marsh and/or grassland at the 
location of the Woodman Marsh habitat complex.  Contrast this view with the more 
recent 2001 photo (Figure 40) that appears to show considerable encroachment into 
the marsh or grassland by upland woody plants, including trees. 
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Figure 40.  2001 WDOE oblique photo of the Woodman Marsh habitat complex.  
Note the outline of the old railroad grade in yellow (i.e., Scotch broom, Cytisus 
scoparius, in bloom) located upslope of the complex and what appears to be 
encroachment into the marsh or grassland by woody upland vegetation.  Compare 
with the above 1977 image. 
 
Relative Condition 
 
Because critical information regarding the history and current status of this habitat 
complex is lacking, a relative condition rating was not issued. 
 
Habitat Complex:  Tukey Spit 
Complex Type:  Spit/marsh 
 
Physical Description 
 
The Tukey Spit habitat complex is a blunt cuspate spit with a minimal surface channel 
connection evident from the 1869-70 (Figure 41) and 1926 T sheets.  No freshwater 
inputs to the complex are evident.   
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Figure 41.  1869 T sheet of the Tukey Spit (south) and Tukey Lagoon (north) habitat 
complexes.  Note the steep erosive bluffs indicated by darkened areas along the 
shoreline to the north and south of the two cuspate spits. 
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Description of Historical Habitat Changes 
 
Overall habitat changes are minimal (gain of just 4% in surface area)(Table 11).  
However, the historical lagoon has been either converted to marsh or is now covered with 
drift logs (Figure 42).  No regular tidal connection is evident today, though tidal overflow 
probably occurs over a narrow spit along the south part of the complex where the 
historical channel is evident in the early T sheet.  A 1957 air photo is not clear enough to 
indicate the presence of drift material, but a 1977 air photo shows drift, though perhaps 
not as extensive as we see in more recent air photos.  None of the historical T sheets in 
our study area indicate the presence of drift material, as far as we can tell; however, a 
number of tidal marshes and lagoons in Hood Canal and Admiralty Inlet also show 
possibly unnaturally high levels of drift logs.  It is unknown if the current day presence of 
drift material has impacted the surface channel connectivity with the marsh and former 
lagoon.  The configuration of the spit appears generally similar to its historical 
configuration. 
 
Shoreline modifications that potentially affect the Tukey Spit and Tukey Lagoon (see 
below) habitat complexes include just 6.4% bulkheading of the divergence zone to the 
south, and about 20% bulkheading up-drift of the complexes within the south-to-north 
drift cell.  Nineteen stairways are documented along this stretch of shoreline (Hirschi et 
al. 2003). 
 
Table 11.  Summary of habitat changes to the Tukey Spit habitat complex based on 
a comparison of the 1869 T sheet with current day air photo delineation of habitat 
features. 
 

Habitat Type Area-Length (ha/ft) Change 
 Historical Today Area-Length Percent  
Spit 0.92 ha 0.81 ha - 0.11 ha - 12 % 
Tidal marsh 0.38 ha 1.00 ha + 0.62 ha + 163 %
Tidal lagoon 0.44 ha 0 ha - 0.44 ha - 100 % 
Total (spit, tidal marsh, lagoon) 1.74 ha 1.81 ha + 0.07 ha + 4 % 

 

 63



 
Figure 42.  2001 WDOE oblique photo of the Tukey Spit habitat complex.  A 
substantial amount of driftwood material now covers what was historically 
indicated as a lagoon and tidal marsh. 
 
Relative Condition 
 
Although surface area changes in total habitat (spit, marsh, lagoon) have changed 
minimally, the presence of driftwood that now smothers historical lagoon and tidal marsh 
habitat and a presumed diminishing of the surface water connection to the backshore 
lagoon and marsh.  For these reasons, this complex is considered to be “Moderately 
Impaired”. 
 
Habitat Complex:  Tukey Lagoon 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Like its twin to the south (Tukey Spit), the Tukey Lagoon habitat complex is a blunt 
cuspate spit that supported a lagoon and fringing salt marsh in the 1869 (see Figure 41 
above) and 1926 T sheets.  No surface water connectivity through the spit or freshwater 
stream inputs are evident in the historical record. 
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Description of Historical Habitat Changes 
 
Few if any meaningful changes to this habitat complex are evident since 1869 (Table 12).  
A lagoon does not appear to have regular surface channel connectivity with the bay, and 
minimal drift material exists in this lagoon today (see Figures 43 and 44), unlike at the 
Tukey Spit complex located immediately south.  It is likely that the difference in the 
amount of drift material between these two habitat complexes is, in part, a function of the 
degree of surface water connectivity between the backshore lagoon and the bay in the two 
complexes.  In recent years a significant clearing has been created and logging road 
immediately up-slope of the habitat complex (Figure 44). 
 
Table 12.  Summary of habitat changes to the Tukey Lagoon habitat complex based 
on a comparison of the 1869 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 0.61 ha 0.45 ha - 0.16 ha - 26 % 
Tidal marsh 0.16 ha 0.43 ha + 0.27 ha + 169 % 
Tidal lagoon 0.76 ha 0.52 ha - 0.24 ha - 32 % 
Total (spit, tidal marsh, lagoon) 1.53 ha 1.40 ha - 0.13 ha - 8 % 

 

 
Figure 43.  1957 air photo of the Tukey Lagoon habitat complex.  More recent air 
photos also indicate a relatively small amount of driftwood material in the lagoon, 
particularly when compared with the amount of driftwood found in the Tukey Spit 
complex immediately south. 
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Figure 44.  2001 WDOE oblique photo showing the Tukey Lagoon habitat complex. 
 
Relative Condition 
 
Based on few overall changes in habitat surface area (spit, tidal marsh, lagoon), the 
Tukey Lagoon complex was rated as “Functional”. 
 
Habitat Complex:  Beckett Point 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Beckett Point is a cuspate spit occurring at the convergence of two drift cells.  The 1868-
69 and 1869 T sheets indicate a backshore lagoon and fringing marsh connected to the 
open water via a surface channel along the south shore of the spit (Figure 45).  However, 
neither the GLO survey notes from about the same period (Trutch 1858) nor the 1926 T 
sheet (T 4189) indicate such a surface connection.  No freshwater inputs are known to 
enter the Beckett Point complex. 
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Description of Historical Habitat Changes 
 
The spit has been entirely developed, though a remnant of the historical lagoon and 
fringing salt marsh remains (Table 13).  The tidal channel connection that apparently 
once occurred, or has occurred at times in the historical record, has been eliminated 
(Figures 45 and 46). 
 
Table 13.  Summary of habitat changes to the Beckett Point habitat complex based 
on a comparison of the 1869 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 3.93 ha 0 ha * - 3.93 ha - 100 % * 
Tidal marsh 2.20 ha 3.19 ha + 0.99 ha + 45 % 
Tidal lagoon 2.97 ha 0.93 ha - 2.04 ha - 69 % 
Total (spit, tidal marsh, lagoon) 9.10 ha 4.12 ha - 4.98 ha - 55 % 

* Historical grassland spit has been entirely developed for homes 
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Figure 45.  1869 T sheet (top) and the 2000 WDNR orthophoto (bottom) showing 
habitat changes at the Beckett Point habitat complex.  A tidal channel connection 
that apparently existed in 1869 is no longer present and the entire spit has now been 
developed for houses.  A large portion of the historical lagoon and marsh remains. 
 
The 1926 T sheet does not show any indication of Euro-American settlement or 
manipulation and so it is somewhat curious that a channel connection is not shown in this 
map.  It is possible that this connection has been intermittent through time, even prior to 
development of the site.  By 1957, a road had been constructed along the entire length of 
the spit and many of the houses had been constructed (Figure 46).  The size of the lagoon 
had been greatly diminished in size since the 1926 and 1869 T sheets and driftwood 
occupied the margins of the lagoon.  
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Figure 46.  1957 air photo of the Beckett Point habitat complex showing a road and 
number of houses built along much of the spit.  The tidal channel connection shown 
in the 1869 T sheet is not evident by 1957, nor was it indicated in the 1926 T sheet. 
 
Drift cell impacts that influence the Beckett Point spit include about 10% bulkheading in 
the divergence zone and south-to-north littoral cell to the south of Beckett Point.  The 
south part of the spit itself is about 43% bulkheaded.  The divergence zone and drift cell 
affecting Beckett Point from the northeast is about 8% bulkheaded (Hirschi et al. 2003).  
Virtually all of this 8% occurs along the north shore of the spit itself (Figure 47), and a 
jetty that disrupts the down-drift movement of sediment occurs up-drift at the Cape 
George marina (see Cape George habitat complex below). 
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Figure 47.  2001 WDOE oblique photo of the Beckett Point habitat complex showing 
extensive shoreline armoring and overwater structures along the north shore and 
base of the spit. 
 
Relative Condition 
 
Based on total development of the former spit, considerable loss of lagoon habitat, and 
elimination of the historical tidal connection, the relative condition of the Beckett Point 
habitat complex is “Severely Impaired”. 
 
Habitat Complex:  Cape George 
Complex Type:  Spit/marsh 
 
Physical Description 
 
Historically, Cape George was a blunt-shaped depositional feature with a salt marsh and 
small lagoon behind a spit (Figure 48).  No surface water connection was evident from 
historical sources and freshwater inputs to the habitat complex are unknown. 
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Figure 48.  1868-69 T sheet (at left) and the 2000 WDNR orthophoto (at right) 
showing changes at the Cape George habitat complex.  Note the extensive filling of 
former lagoon, salt marsh, and upper intertidal zone associated with a marina. 
 
Description of Historical Habitat Changes 
 
This site has been radically modified by a marina, jetty and associated fill (Table 14)(see 
Correa 2002).  A 1957 air photo shows many of the same habitat features as seen in the 
1869 T sheet (Figure 49).  However, by 1977, the marina had been constructed, involving 
a parking facility and a jetty protecting the inlet to the marina (Figure 50).  This jetty 
obstructs north-to-south transport of sediments along the beach (Correa 2002) and 
periodic dredging around the mouth of the jetty is required to maintain a safe opening for 
boats to the marina.  Some of the drift cell impairment caused by the jetty is likely 
mitigated by passing dredged sediments down-drift (to the south) so that these sediments 
can help supply the down-drift beach.  
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Table 14.  Summary of habitat changes to the Cape George habitat complex based 
on a comparison of the 1868-69 T sheet with current day air photo delineation of 
habitat features. 
 

Habitat Type Area Change 
 Historical Today Area Percent  
Spit 1.58 ha 0 ha * - 1.58 ha - 100 % * 
Salt marsh 0.62 ha 0 ha - 0.62 ha - 100 % 
Lagoon 0.24 ha 0.96 ha ** + 0.72 ha + 300 % **
Total (spit, tidal marsh, lagoon) 2.44 ha 0.96 ha - 1.48 ha - 61 % 

* Historical grassland spit has been entirely developed 
** Lagoon and salt marsh has been converted to an artificial deepwater marina, which we 
consider a “lagoon” today. 
 

 
Figure 49.  1957 air photo of the Cape George habitat complex shows many of the 
same characteristics found in the 1869 T sheet, including perhaps a larger lagoon 
feature than seen in the early T sheet (see Figure 48 above).  A bridge appears to 
have crossed the lagoon allowing access to a house or structure located on the 
grassland spit, and the uplands above the complex have certainly been cleared for 
mainly agricultural purposes by this time. 
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Figure 50.  2001 WDOE oblique photo of the Cape George habitat complex showing 
virtually complete loss of historical habitat features. 
 
Very few shoreline modifications are evident up-drift of the Cape George habitat 
complex, with probably less than 5% bulkheading (Hirschi et al. 2003).  Indeed, the 
shoreline to the northeast of Cape George is one of the more intact in the Discovery Bay 
sub-region, despite encroachment from homes along the steep bluffs. 
 
Relative Condition 
 
Based on essentially the complete loss of historical salt marsh and lagoon habitat, and the 
filling of upper intertidal habitat, the Cape George complex is considered “Lost”. 
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