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1. INTRODUCTION 

Wildlife Assessments (WAs) for Oregon Parks and Recreation Department (OPRD) owned or managed 
properties provide information on wildlife resources associated with the area. WAs are used by park 
staff in the development of a Master Plans, projects, grant writing, identifying restoration opportunities, 
and to assist partners. This WA focuses on Sitka Sedge State Natural Area, and includes: 

1) Review of published or archived biological data for the site 

2) Identification and mapping of significant habitat based on plant associations 

3) Identification and mapping of at-risk wildlife species 

4) General presence/absence wildlife surveys 

5) Assessment of habitat conditions and conservation ranking of habitat communities present 

6) Analysis of potential changes to the estuary and marsh based on hydrological changes 

7) Development of desired future condition for wildlife habitat, and management 
recommendations 

Sitka Sedge State Natural Area (Sitka Sedge) curls around the southern side of Sand Lake Estuary, and 
has long been valued for its natural resources (ODFW 1979, Fisher Environmental Services, LLC 2003, 
Sears 2005). Encompassing approximately 388 acres, Sitka Sedge is located in Tillamook County and 
spans T3SR10W Section 31, T4SR10W Section 6, and T4SR11 Section 1 (Figure 1).  

At one time, parts of the property were grazed, and an artificial levee with a tide-gate was constructed 
to cordon off a small part of the estuary.  Although the tide-gate is currently damaged, a thriving 
freshwater wetland has established behind the levee over the decades. At the same time, the artificial 
levee impedes natural tidal processes and reduces the estuary habitat that was historically present. 

The dike offers a travel way that provides views of a saltmarsh on one side and a freshwater wetland on 
the other, which is an uncommon visitor experience. While this is an artificial development, it offers 
wildlife a variety of habitats in close proximity, and is a unique situation among OPRD properties 

{ŀƴŘ [ŀƪŜ ƛǎ ǎŜŎƻƴŘ ǘƻ bŜǘŀǊǘΩǎ .ŀȅ ƛƴ having the smallest drainage basin (17 square miles) of hǊŜƎƻƴΩǎ 
21 estuaries. The Sand Lake Estuary contains extensive marshes and is one of only a few remaining 
examples of intact estuarine systems in Oregon, and presents a unique opportunity to conserve and 
restore an entire estuary system. In 1977, the Oregon Land Conservation and Development Commission 
(LCDC) classified Sand Lake as a Natural Estuary, with a management goal to preserve its natural 
resources and avoid constraint of dynamic processes in the ecosystem.  

Sand Lake receives a lot of conservation focus based on the estuary, primarily for salmonid 
improvements. Other species also benefit from the estuary and ocean beaches, including migrating 
shorebirds, waterfowl, songbirds, and resident wildlife like the threatened Western snowy plover 
(Charadrius nivosus nivosus). Over 409 species could be using habitats at Sitka Sedge based on habitat 
alone, and 205 have been documented on site.  
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1.1 EXISTING INFORMATION 

Historic and current wildlife data was retrieved from the ORBIC Natural Heritage Database (ORBIC 2015), 
Rare, Threatened and Endangered Species of Oregon (ORBIC 2010), eBird (eBird 2016), Oregon 
Department of Fish and Wildlife (ODFW) Oregon Conservation Strategy (ODWF 2005), All About Birds 
ό/ƻǊƴŜƭƭ [ŀō ƻŦ hǊƴƛǘƘƻƭƻƎȅύΣ ²ƛƭŘƭƛŦŜ Iŀōƛǘŀǘ wŜƭŀǘƛƻƴǎƘƛǇǎ όWƻƘƴǎƻƴ ŀƴŘ hΩbŜƛƭ ύΣ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ƻŦ 
Sand Lake Estuary (ODFW 1979), Pacific Gailes Site Habitat Characterization (Fisher Environmental 
Services, LLC 2003), Tales of Tierra Del Mar (Sears 2005), ODFW unpublished aquatic habitat assessment 
data (ODFW unpublished data 2003 and 2014), and personal communications with Michelle Long 
(ODFW), Matt Strickland (ODFW), Trevor Cornwell (ODFW), and Adriana Morales (USFS).  

1.2 DATA COLLECTION 

Data and analyses for this document were conducted by using remote sensing, existing databases, 
interviews with park staff, information from other agencies, and field assessments. After potential 
wildlife species, habitat types, and surrounding landscape data were collected, the site was evaluated 
for desired habitat (see Section 2.1). This was determined based on rarity of present wildlife species, 
rarity of wildlife habitat types in the landscape, likelihood of attracting at-risk species, feasibility of 
restoring habitats, existing site conditions, and locally important management goals. Desired habitat 
conditions were then used to develop wildlife value ratings (see Section 2.1) for use in the natural 
resource comprehensive map that directly feeds into the Master Plan for Sitka Sedge State Natural Area.  

A list of potential species occurrence was generated based on habitats present as well as species 
documented on site. Species habitat associations wŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ hw.L/ ŀƴŘ WƻƘƴǎƻƴ ŀƴŘ hΩbŜƛƭ 
datasets. In addition, OPRD biologists collected vegetation data, described in the Vegetation Inventory 
and Botanical Resource Assessment for the Sitka Sedge State Natural Area (Bacheller 2016). Species 
were noted as one of the following: 

¶ Present ς observed on site 

¶ Vicinity ς habitat on site and observed within two miles of the site 

¶ Potential ς habitat on site and within the range of the species, but no known observations 
within two miles 

¶ Unlikely ς some habitat on site but low quality for species needs or at range limits of the 
species 

Data collection consisted of walking the existing trails and meandering transects through the site, as well 
as detection surveys for Western snowy plover following methods outlined in Appendix J of the Western 
Snowy Plover Recovery Plan (USFWS 2007). Wildlife observations and sign were noted. Vanessa 
Blackstone (OPRD Wildlife Biologist) conducted site visits on: June 11, 2015; October 13, 2015; January 
27, 2016; February 2, 2016; April 7, 2016; April 8, 2016; April 15, 2016; April 26, 2016; and May 2, 2016. 
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2. FISH AND WILDLIFE HABITAT 

2.1 EXISTING HABITAT TYPES 

The place where an animal lives is defined as a habitat type, and includes the physical and biotic 
conditions of the environment. Habitat types are usually defined by the dominant vegetation or a 
physical feature. ¦ǎƛƴƎ Ǉƭŀƴǘ ŎƻƳƳǳƴƛǘƛŜǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ htw5Ωǎ ōƻǘŀƴƛǎǘ ό.ŀŎƘŜƭƭŜǊ2016), habitat types 
for the study area were categorized into broad-level habitat groups (Figure 2) following the Wildlife 
Habitat Relationships of Oregon and Washington (WƻƘƴǎƻƴ ŀƴŘ hΩbŜƛƭ нллмύ ŀƴŘ ƳƻǊŜ ǎǇŜŎƛŦƛŎ Ƙŀōƛǘŀǘ 
types adapted from ORBIC (Oregon Biodiversity Information Center). In depth assessments of species 
associatŜŘ ǿƛǘƘ ǘƘŜǎŜ Ƙŀōƛǘŀǘǎ ƘŀǾŜ ōŜŜƴ ǇŜǊŦƻǊƳŜŘ όWƻƘƴǎƻƴ ŀƴŘ hΩbŜƛƭ нллмΣ hw.L/ 2016), which 
allows for wildlife occurrence predictions of Sitka Sedge based on habitat types present. Table 1 lists 
wildlife habitats and the plant communities found at Sitka Sedge. Additional vegetation information is 
available in the vegetation assessment (Bacheller 2016). The Oregon Department of Fish and WildlifeΩǎ 
(ODFW) Oregon Conservation Strategy (2005) describes what habitats have experienced the most loss in 
the Coast Range compared to historic levels, and then selected habitats based on their historic 
importance, ecological similarity, remaining habitat managed for conservation, limiting factors, and 
importance to declining wildlife species. Preserving and enhancing Oregon Conservation Strategy 
habitats is a way to conserve a large number of species and maintain wildlife diversity and healthy 
wildlife communities (ODFW 2005). Conservation Strategy habitats are noted in Table 1.  

2.1 CRITICAL HABITAT 

The Endangered Species Act (ESA) requires the United States Fish and Wildlife Service (USFWS) to 
designate Critical Habitat for listed species. Critical Habitat includes biologically suitable habitat essential 
to the conservation of the species, regardless of species presence. Portions of Sitka Sedge were 
designated as critical habitat for Western snowy plover (Charadrius nivosus nivosus) in 2012 (USFWS 
2012), and the ocean-fronting beach is designated as a Snowy Plover Management Area (SPMA) in 
htw5Ωǎ Iŀōƛǘŀǘ /ƻƴǎŜǊǾŀǘƛƻƴ tƭŀƴ όI/tΣ ǎŜŜ {ŜŎǘƛƻƴ 3.1.9). Designated Critical Habitat for marbled 
murrelet (Brachyramphus marmoratus) and Northern spotted owl (Strix occidentalis) is adjacent to Sitka 
Sedge on the south and east. Portions of Sitka Sedge are also critical habitat for the Oregon Cost ESU 
(Onchorhynchus kisutch). Designated in 2008, critical habitat includes both Reneke Creek and Sand Lake 
Estuary (USFWS 2008). Due to a lack of spatial extents provided from the National Marine Fisheries 
Service (NMFS), Coho critical habitat is not mapped spatially the way plover, murrelet, and owl critical 
habitat. The Federal Register defines the estuary boundaries to the high water extent rather than a 
specific dataset. OPRD has engaged with NMFS to get clarification on what portions of Sitka Sedge are 
considered critical habitat.   

Critical habitat designation impacts OPRD management at Sitka Sedge for any activities that are 
federally funded or require federal permits. Any action that could directly or indirectly affect critical 
habitat will require an evaluation of impacts and consultation with USFWS. For example, OPRD has an 
Incidental Take Permit (ITP) and Habitat Conservation Plan (HCP) for Western snowy plover; the ITP is a 
federal permit for Ocean Shore management. Actions that impact Western snowy plover critical habitat 
will therefore require consultation with USFWS. 
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Table 1. Wildlife Habitat and Plant Communities 

Wildlife Habitat Type Conservation 
Strategy 

Dominant Plant Associations  
([ŀōŜƭŜŘ άMIDSCALE_Nέ ƛƴ ±ŜƎŜǘŀǘƛƻƴ !ǎǎŜssment Database) 

Coastal Dunes and Beaches Yes BIGHEADED SEDGE/SAND 

EUROPEAN BEACHGRASS GRASSLAND AND DUNES 

SEMI-NATIVE DUNE 

SPARSELY VEGETATED SAND AND DUNES 

Conifer Kinnikinnik Woodland  CONIFER/KINNIKINNIK WOODLAND 

SHORE PINE/KINNIKINNIK WOODLAND 

SHORE PINE-SITKA SPRUCE FOREST AND WOODLAND 

SHORE PINE-SITKA SPRUCE/KINNIKINNIK WOODLAND 

Coniferous Forest Wetland  
Mature Growth 

Yes RED ALDER-SHORE PINE-SITKA SPRUCE DITCH BANK 

RED ALDER-SITKA SPRUCE FORESTED WETLAND 

SHORE PINE FORESTED WETLAND 

SHORE PINE-SITKA SPRUCE FORESTED WETLAND 

SITKA SPRUCE FORESTED WETLAND 

SITKA SPRUCE-SHORE PINE FORESTED WETLAND 

SPRUCE-RED ALDER FORESTED WETLAND 

Coniferous Forest Wetland  
Late-seral 

Yes SITKA SPRUCE FORESTED WETLAND 

SITKA SPRUCE-SHORE PINE FORESTED WETLAND 

SPRUCE-RED ALDER FORESTED WETLAND 

Coniferous Forest Wetland  
Young Growth 

Yes SHORE PINE FORESTED WETLAND 

SHORE PINE-SITKA SPRUCE FORESTED WETLAND 

SITKA SPRUCE FORESTED WETLAND 

SITKA SPRUCE-RED ALDER FORESTED WETLAND 

SITKA SPRUCE-SHORE PINE FORESTED WETLAND 

SPRUCE-RED ALDER FORESTED WETLAND 

Developed  BASALT OUTCROPPING 



Sitka Sedge State Natural Area Wildlife Assessment 

6 | P a g e 
 

Wildlife Habitat Type Conservation 
Strategy 

Dominant Plant Associations  
([ŀōŜƭŜŘ άMIDSCALE_Nέ ƛƴ ±ŜƎŜǘŀǘƛƻƴ !ǎǎŜssment Database) 

DEVELOPED 

Dike  DIKE BANKS: DISTURBED WETLAND TO UPLAND VEGETATION GRADIENT 

DISTURBED 

Emergent Marsh Yes BALTIC RUSH DOMINATED MARSH 

CATTAIL MARSH 

COMMON RUSH DOMINATED MARSH 

MARSH PENNYWORT AQUATIC VEGETATION 

REED CANARYGRASS DEGRADED MARSH 

SITKA SEDGE MARSH 

SLOUGH SEDGE DOMINATED MARSH 

SLOUGH SEDGE-SMALL FRUITED BULRUSH MARSH 

THREE RIBBED ARROWGRASS DOMINATED MARSH 

THREE SQUARE BULRUSH DOMINATED MARSH 

TULE MARSH 

TWINBERRY SHRUBLAND 

WATER PARSELY DOMINATED MARSH 

WATER/MUD 

Estuary and Mudflats Yes NOT VEGETATED 

WATER/MUD 

Inland Dunes  AMERICAN DUNEGRASS GRASSLAND 

AMERICAN DUNEGRASS-EUROPEAN BEACHGRASS GRASSLAND 

EUROPEAN BEACHGRASS GRASSLAND AND DUNES 

SEATHRIFT HERBLAND 

SEMI-NATIVE DUNE 

TUFTED HAIRGRASS-SEATHRIFT HERBLAND 

Marine Nearshore  NOT VEGETATED 

Mixed Conifer Forest   SHORE PINE FOREST AND WOODLAND 
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Wildlife Habitat Type Conservation 
Strategy 

Dominant Plant Associations  
([ŀōŜƭŜŘ άMIDSCALE_Nέ ƛƴ ±ŜƎŜǘŀǘƛƻƴ !ǎǎŜssment Database) 

Mature Growth SITKA SPRUCE-SHORE PINE FOREST 

Mixed Conifer Forest  
Late seral 

Yes SHORE PINE-SITKA SPRUCE FOREST AND WOODLAND 

SITKA SPRUCE-SHORE PINE FOREST 

Mixed Conifer Forest  
Young Growth 

 SHORE PINE FOREST AND WOODLAND 

SHORE PINE-RED ALDER DISTURBED FOREST 

SHORE PINE-SITKA SPRUCE FOREST AND WOODLAND 

SITKA SPRUCE-SHORE PINE FOREST 

Mixed Conifer-Deciduous Forest  
Mature Growth 

 DOUGLAS-FIR FOREST 

MIXED BROADLEAF FOREST 

RED ALDER-SITKA SPRUCE FOREST 

Mixed Conifer-Deciduous Forest  
Late Seral 

Yes RED ALDER-SITKA SPRUCE FOREST 

SPRUCE-RED ALDER FOREST 

Mixed Conifer-Deciduous Forest  
Young Growth 

 RED ALDER-SITKA SPRUCE FOREST 

SPRUCE-RED ALDER FOREST 

Non-native Grassland  NON-NATIVE GRASSLAND 

Red Alder Forest  RED ALDER FOREST 

Saltmarsh Yes BALTIC RUSH DOMINATED MARSH 

BENTGRASS MARSH 

CATTAIL MARSH 

COMMON RUSH DOMINATED MARSH 

LYNGBYE SEDGE DOMINATED MARSH 

PICKLEWEED MARSH 

SALTGRASS MARSH 

SALTGRASS MARSH/MUD 

SEACOAST BULRUSH MARSH 

SILVERWEED DOMINATED MARSH 

SPIKERUSH-BALTIC RUSH MARSH 
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Wildlife Habitat Type Conservation 
Strategy 

Dominant Plant Associations  
([ŀōŜƭŜŘ άMIDSCALE_Nέ ƛƴ ±ŜƎŜǘŀǘƛƻƴ !ǎǎŜssment Database) 

THREE RIBBED ARROWGRASS DOMINATED MARSH 

THREE SQUARE BULRUSH DOMINATED MARSH 

TUFTED HAIRGRASS MARSH 

TULE MARSH 

Scrub-shrub Wetland Yes RED ALDER-WILLOW SHRUB-SWAMP 

SHRUB SWAMP 

SPIRAEA SHRUB-SWAMP 

Scrub-shrubland  DISTURBED SHRUBLAND 

ELDERBERRY-SALMONBERRY SHRUBLAND 

EVERGREEN HUCKLEBERRY-SALAL SHRUBLAND 

MIXED SHRUB/EXOTIC GRASSES 

MIXED SHRUBLAND 

Sitka Spruce Forest  
Mature Growth 

 SITKA SPRUCE FOREST 

Sitka Spruce Forest  
Late seral 

Yes SITKA SPRUCE FOREST 

Westside Riparian  
Mature Growth 

Yes DISTURBED STREAMBANKS 

RED ALDER FORESTED WETLAND 

RED ALDER/WILLOW SWAMP 

Westside Riparian  
Late seral 

Yes RED ALDER FORESTED WETLAND 

Westside Riparian  
Young Growth 

Yes RED ALDER FORESTED WETLAND 

1
 Oregon Conservation Strategy Habitat 

2
 Plant Community is derived from Bacheller 2016 
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2.1 WILDLIFE RESOURCE VALUES 

To determine areas of the park for prioritizing restoration, preservation, or to inform facility 
development in appropriate areas, mapped habitat types were assigned wildlife value ratings (WVRs). 
Determining WVR is a multi-step process. First, habitats are ranked into desired habitats. Second, a 
wildlife habitat condition is determined. Third, a potential disturbance index is developed. Finally, 
wildlife habitat condition and potential disturbance index are used to assign WRVs.   

2.1.1 DESIRED HABITAT 

Determining desired habitat (DH) is a necessary step in developing a management plan. DH establishes 
goals for natural resource management, from which land management prescriptions are derived. After 
potential wildlife species, habitat types, and surrounding landscape data were collected, the site was 
evaluated for desired habitat. Habitat types were ranked based on rarity of present wildlife species, 
rarity of wildlife habitat types in the landscape, likelihood of attracting at-risk species, feasibility of 
restoring habitats, existing site conditions, and locally important management goals. Habitats that are 
desireable (D) include those that provide habitat for at-risk species, are uncommon in the local 
landscape, or are rare regionally. Neutral (N) habitats benefit wildlife, but are common locally or 
regionally. Disadvantageous (P) habitats are those that provide little to no benefit to wildlife. Table 2 
lists wildlife habitats and their ratings. Note that forested habitats with potential to reach late-seral 
stages are desireable in this table. Differences in seral stage are incorporated into the Wildlife Resource 
Values (see Section 2.1). In addition, grasslands are not locally common; however they are not designted 
as a Conservation Strategy habitat for the Coast Range, and Sitka Sedge offers such small amounts that 
this habitat is considered neutral for the purposes of this assessment. 

Table 2. Sitka Sedge Rated Habitats 

Johnson and O'Neil Category ORBIC Habitat Category DH 

Agriculture, Pasture, and Mixed 
Environs 
 

Annual/Biannual Farmland P 

High Structure Agriculture P 

Pasture P 

Coastal Dunes and Beaches 
 

Coastal Dunes and Beaches D 

Estuary and Mudflats D 

Inland Dunes N 

Coastal Headlands and Islets Rocky Coast N 

Early Successional Habitats Scrub-Shrublands N 

Herbaceous Wetlands 
 

Emergent Marsh D 

Saltmarsh D 

Wet Meadow D 

Marine Nearshore Marine Nearshore N 

Open Water Open Water N 

Urban and Mixed Environs 
 

Developed P 

Dike P 

Parks/Open Space N 

Rural Residential P 

Suburban P 
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Johnson and O'Neil Category ORBIC Habitat Category DH 

Urban P 

Westside Grasslands 
 

Exotic Grasslands and Annuals P 

Non-native Grasslands P 

Westside Grasslands N 

Westside Lowland Conifer-
Hardwood Forest 
 

Conifer kinnikinnik Woodland D 

Early Shrub-Tree N 

Mixed Conifer-Deciduous Mature Growth D 

Mixed Conifer-Deciduous Old Growth D 

Mixed Conifer-Deciduous Young Growth N 

Red Alder Forest N 

Shore Pine Forest N 

Sitka Spruce Forest D 

West Side Douglas-fir Mixed Conifer Mature Growth D 

West Side Douglas-fir Mixed Conifer Old Growth D 

West Side Douglas-fir Mixed Conifer Young Growth N 

Westside Oak and Dry Douglas-fir 
Forest and Woodland 

Oak N 

Westside Riparian-Wetlands 
 

Coniferous Forest Wetland Mature Growth D 

Coniferous Forest Wetland Old Growth D 

Coniferous Forest Wetland Young Growth N 

Scrub-shrub Wetlands D 

Westside Riparian D 

 

PRIORITY HABITATS 

To provide greater benefit to wildlife in the next decade and encourage development of rare habitats, 
OPRD should manage for the following Oregon Conservation Strategy habitats 

Coastal dunes and beaches ς Coastal dunes and beaches have been altered dramatically through 
introduction of European beachgrass (Ammophila arenaria). Coastal dunes are a dynamic system, 
maintained by tides, oceanic storm surges, wind, and river movements. Beachgrass stabilizes dunes, 
which blocks sand movement and allows plant succession at an accelerated rate: from dune to grassland 
to shrubland and ultimately shore pine. Goal: restore and maintain coastal dune beaches via restoration 
of natural processes, removal of invasive plant species that stabilize sand, and management techniques 
to enhance and maintain open, flat sand (see 4.3.2). To better provide long-term presence of this 
habitat, future restoration goals should incorporate assumptions of sea level rise and tidal changes that 
may occur if the artificial levee is breached or removed.  

Late-seral coniferous forests ς Late seral forests once extended across most of the Oregon coast, but are 
now relatively rare and fragmented across the state. The wet climate and rampant vegetative growth 
makes the coast a popular and productive location for the timber industry. Thus, while forested acreage 
ƛǎ ƴƻǘ ƭŀŎƪƛƴƎ ƻƴ ǘƘŜ ŎƻŀǎǘΣ άƻƭŘ ƎǊƻǿǘƘέ ŦƻǊŜǎǘǎ ŀǊŜ ŜȄŎŜŜŘƛƴƎƭȅ ǊŀǊŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜǊŜ ƛǎ ŀ ŘƛǾŜǊǎŜ 
mosaic of land ownership and land use, which isolates late-seral forest stands and can often leave them 
too small to support the wildlife dependent upon them. Recent studies have shown that late-seral forest 
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microclimates provide a buffer to climate warming at local scales, as they remain a few degrees cooler 
than younger forest stands (Frey et al. 2016). Maintaining late-seral forests can not only preserve a rare 
habitat, but also provide microrefugia for wildlife species faced with climate change. Goal: utilize 
forestry actions to facilitate development of late-seral forest structure, including multiple canopies, 
complex forest floor structure, and downed wood components (see 4.3.13).   

Freshwater wetlands, including emergent marsh and wet meadows ς Freshwater wetlands are diverse 
habitats that vary greatly in structure, water level, and the wildlife species that utilize them. Emergent 
marshes provide breeding grounds for amphibians, marsh birds like sora and marsh wrens, rearing 
grounds for sensitive salmonids, and stopover points for migrating shorebirds and waterfowl. Wet 
meadows generally dry up for a portion of the year, but still produce invertebrates that feed a plethora 
of wildlife. Soil type is strongly associated with wetlanŘǎΣ ŀƴŘ άǊŜŎǊŜŀǘƛƴƎέ ŀ ŦǳƴŎǘƛƻƴƛƴƎ ǿŜǘƭŀƴŘ ƛǎ ǾŜǊȅ 
expensive and difficult. The vegetation assessment (Bacheller 2016) discusses current conditions in 
detail, including wetlands behind the dike, perched wetlands behind the foredune, and wetlands on the 
east side of Sand Lake Road. The wetlands behind the dike may function as over-wintering juvenile coho 
salmon habitat, which is one of the most limited life-stages for the threatened species (NMFS 2015), 
provided the water quality can sustain them. Wetlands that are connected to floodplains, in addition to 
other freshwater habitats, are a primary constituent element essential to support Oregon Coast Coho 
salmon, especially when they provide natural cover, forage, and water quality and is a top priority for 
Oregon Coast Coho salmon recovery (NMFS 2015). When those freshwater wetlands Depending on the 
status of the artificial levee and tide box, overall wetlands at Sikta Sedge may decrease in acreage by 
conversion to mudflats and saltmarsh; concomitant restoration in pasturelands adjacent to riparian 
areas can offset this loss. Goal: maintain freshwater wetlands at Sitka Sedge by enhancing existing 
wetlands east of Sand Lake Road and restoring additional wetland acreage to offset losses associated 
with tide box alterations. 

Saltmarsh ς Saltmarsh at Sitka Sedge is a tidally influenced marsh with a variety of plant communities 
and changing salinity. Saltmarsh hosts a unique suite of both marine and freshwater invertebrates, fish, 
and other wildlife. Anywhere from 50-80% of tidal marsh in Oregon has been lost (Boule and Bierly 
1987), making this declining habitat a conservation priority even though it is common locally within Sand 
Lake Estuary. This habitat type, and restoring the natural tidal processes in the estuary, is regionally 
important when considering that Sand Lake is one of the few unaltered estuaries remaining in Oregon. 
Sand Lake estuary is also designated critical habitat for Coho salmon, and the proposed Recovery Plan 
for the Oregon Coast ESU recommends watershed restoration processes over site-specific, project-level 
restoration (NMFS 2015). Restoring estuarine processes to increase rearing habitat quality and capacity 
ƛǎ ƻƴŜ ƻŦ ǘƘŜ wŜŎƻǾŜǊȅ tƭŀƴΩǎ ǎǘǊŀǘŜƎƛŜǎ όbaC{ нлмрύ, and removing dikes and levees is called out 
specifically (NMFS 2015, 6-14). The vegetation assessment (Bacheller 2016) discusses current conditions 
in detail. Depending on the status of the artificial levee and tide box, this habitat type may increase in 
acreage through conversion of existing freshwater wetlands. Initially, habitat will convert to mudflats. 
The long-term habitat is unknown, as sediment deposition, erosion, storms, sea level rise will all play a 
role in determining the extent of water, mudflat, and saltmarsh that will remain in the area. Beyond 
addressing restoration potential related to the artificial levee, there are few actions to manage for 
saltmarsh apart from preservation. Goal: enhance saltmarsh at Sitka Sedge in coordination with artificial 
levee assessments. 

Riparian shrublands and forests ς Riparian areas, either forest or shrubland, are critical habitats for 

neotropical migrants, birds that breed north of the Tropic of Cancer (23 l̄atitude) but winter south of it. 
These songbirds travel hundreds of miles during migration and heavily utilize riparian corridors, 
especially habitats with a large canopy and complex understory. Many species of bats rely on riparian 
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areas, although less research has been conducted on bat use and distribution. Riparian vegetation also 
provides cooling benefits to streams, a critical function for maintaining salmonids runs. Currently, this 
habitat type at Sitka Sedge exists in a range of conditions, from poor quality due to invasive plants to 
high quality (Bacheller 2016). Goal: restore existing riparian habitats and encourage development of 
habitats along Reneke and Beltz Creeks (see Section 4.3.4 and 4.3.5). 

2.1.2 WRV METHODOLOGY 

WVRs are as follows: 

1 ςPriority wildlife value and conservation status, avoid disturbance and preserve 
2 ς Medium wildlife value, restoration actions recommended and conserve 
3 ς Marginal wildlife value, restoration actions possible but may not be efficient 
4 ς Minimal wildlife value, other land uses are appropriate 

Generally speaking, wildlife resource values are a prioritization of habitatsΣ ǿƛǘƘ άмέ ǊŜǇǊŜǎŜƴǘƛƴƎ high 
wildlife value that should be conserved; Critical Habitat and habitats that support endangered or 
ǘƘǊŜŀǘŜƴŜŘ ǿƛƭŘƭƛŦŜ ŀǊŜ άмέΦ aƛƴƛƳŀƭ ǾŀƭǳŜ ŀǊŜŀǎΣ άпέΣ ŀǊŜ more compatible for other uses. Special 
designations beyond critical habitat, such as a registered State Natural Area (ORS 273.561-.591 and OAR 
736-045), are captured in the botanical value ratings.  

WILDLIFE HABITAT CONDITION 

Wildlife habitat conditions were derived by ranking each mapped vegetation community for desired 
future condition, the quality of the habitat based on the botanical resource assessment, and seral stage 
(if applicable). Wildlife condition designations are as follows: 

¶ Condition D (Desired): Habitat type represents the Desired habitat 

¶ Condition F (Feasible): Habitat type will achieve the Desired habitat with some management 
actions within approximately 10 years 

¶ Condition M (Marginal): Feasible restoration efforts would change the habitat to the Desired 
habitat within approximately 10 years 

¶ Condition Other (O): Other habitats in good quality that are not a management target  

¶ Condition Poor (P): Desired habitat will not be met within 10 years 

POTENTIAL DISTURBANCE INDEX 

Potential disturbance index quantifies anthropogenic disturbance across Sitka Sedge. The index was 
generated using GIS spatial analysis and land use patterns. GIS analysis ranked habitat areas based on 
adjacent land use and density of travel systems, such as trails, roads, and parking areas. While species 
have different tolerances to disturbances based on the type of activity, duration, etc., this basic ranking 
indicates areas furthest from potential sources of disturbance. The resulting output was manually 
assessed for vegetation and topographical adjustments; for example, a trail that is on an east hillside will 
have less impact to the area on the west face of that same hillside than a trail that followed the 
ridgeline.   
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Table 3. Wildlife condition values based on botanical assessment and desired future conditions 

Wildlife Habitat Excellent, Good 
E, G 

Marginal, Poor 
M, P 

Coastal Dunes and Beaches Desired Feasible 

Conifer Kinnikinnik Woodland* Desired Feasible 

Coniferous Forest Wetland Mature Growth Feasible Feasible 

Coniferous Forest Wetland Old Growth Desired Feasible 

Coniferous Forest Wetland Young Growth Other Marginal 

Developed Poor Poor 

Dike Poor Poor 

Emergent Marsh Desired Marginal 

Estuary and Mudflats Desired Marginal 

Inland Dunes Other Marginal 

Marine Nearshore Desired Marginal 

Mixed Conifer Forest Mature Growth Feasible Feasible 

Mixed Conifer Forest Old Growth Desired Feasible 

Mixed Conifer Forest Young Growth Other Poor 

Mixed Conifer-Deciduous Forest Mature Growth Feasible Feasible 

Mixed Conifer-Deciduous Forest Old Growth Desired Feasible 

Mixed Conifer-Deciduous Forest Young Growth Other Marginal 

Non-native Grassland Poor Poor 

Red Alder Forest Other Marginal 

Saltmarsh Desired Marginal 

Scrub-shrub Wetland Desired Feasible 

Scrub-shrubland Other Marginal 

Sitka Spruce Forest Mature Growth Feasible Feasible 

Sitka Spruce Forest Old Growth Desired Feasible 

Westside Riparian Mature Growth Desired Feasible 

Westside Riparian Old Growth Desired Feasible 

Westside Riparian Young Growth Desired Feasible 

 

FINAL WRV RANKING 

Final wildlife values were determined by inputting wildlife habitat condition and the disturbance index 
according to the matrix in Table 4. Some deviations from the matrix were made due to known wildlife 
needs. Critical Habitat for Western snowy plover was scored as 1 regardless of habitat condition. Critical 
habitat for Oregon Coast ESU Coho was not scored as 1 due to ambiguity in the federal data sets. 
Potential marbled murrelet habitat was also scored as 1. Potential murrelet habitat was assessed via 
LiDAR by classifying Height Above Ground data into 5 groups and selecting areas with very tall heights 
(>200) intermixed with tall heights (175+). Tall trees are loosely correlated with limb diameter, and 
ǘƘŜǎŜ ŀǊŜŀǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ пέ ŘƛŀƳŜǘŜǊ ƭƛƳōǎ ǘƘŀǘ ƳǳǊǊŜƭŜǘ ǳǘƛƭƛȊŜ ŦƻǊ ƴŜǎǘƛƴƎΦ ¢ƘŜǎŜ ŀǊŜŀǎ ǿŜǊŜ ǘƘŜƴ 
ground truthed for potential platforms. No other manual adjustments were made. 
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Table 4. Wildlife Resource Values Matrix 

 Potential Disturbance Index 

Condition Low  Intermediate High 

Desired (D) 2 2 2 

Feasible (F) 2 2 3 

Marginal (M) 2 3 3 

Other (O) 3 3 3 

Poor (P) 4 4 4 

2.2 HABITAT CONNECTIVITY 

Connectivity is the degree to which a landscape helps or disrupts the ability of an animal to move and 
acquire resources (Fahrig and Merriam 1985). Assessing habitat connectivity is complex and depends on 
the needs of individual species. For example, to disperse from one habitat patch to another, a songbird 
may need to visually see the patch while a salamander may require a corridor of appropriate vegetation 
between the two patches. Without habitat connectivity individuals may be unable to move between 
patches, and the population is more susceptible to disease, population pressures, predation, and 
extirpation from natural events like fires. Climate change and land-use changes make the need for 
habitat connectivity even more critical, as many species will need to adapt to a changing landscape. The 
ranges of many songbirds have already begun shifting northward, and ensuring wildlife movement 
corridors maintain habitat connectivity will be paramount to adjust to climate change. 

Sitka Sedge is surrounded by residential uses on the south, residential use and Sand Lake estuary on the 
north, the ocean on the west, and Siuslaw National Forest and an undeveloped private inholding on the 
east (Figure 4). Regionally, there is opportunity for both terrestrial and aquatic connectivity to Siuslaw 
National Forest, Sand Lake Estuary, Sand Creek ς Frontal Pacific Ocean watershed, Clay Myers State 
Natural Area at Whalen Island, Cape Lookout State Park, and properties held by land trusts. Overall, 
habitat connectivity is good for forest and generalist wildlife, while impediments exist for aquatic and 
wetland-obligate wildlife.  

2.2.1 TERRESTRIAL PASSAGE 

Pinched between the ocean and wetlands, the coastal dune and shore pine habitats at Sitka Sedge serve 
as wildlife destinations rather than movement corridors. Shorebirds will migrate up the coast along the 
wet sand and shelter from storms in the dunes. Other species will disperse largely from the south, with 
movement barred by residential development at Tierra Del Mar and Sand Lake Road. On the north, the 
estuary bottom is exposed during low tides and could be crossed by mesocarnivores, ungulates, and 
other medium to large-sized mammals, allowing dispersal to Clay Myers and Siuslaw National Forest. It 
is unlikely reptiles, amphibians, or terrestrial insects would make the trip, but aerial insects, birds, and 
bats could cross regardless of tidal influences. Waterfowl will utilize the estuary and marshlands as a 
stopover during migration and staging areas once breeding efforts have finished elsewher.  

Roosevelt elk (Cervus canadensis roosevelti) frequently cross Sand Lake Road to travel between 
freshwater wetlands, coastal dunes, riparian scrub-shrub, and pasture lands. As road traffic increases 
the risk for elk-vehicle collision will also increase. 

The forested upland and riparian wetlands on the east side of Sand Lake Road are currently contiguous 
with habitat that extends to Siuslaw National Forest, and abut critical habitat for marbled murrelet 
(Brachyramphus marmoratus) and Northern spotted owl. Multiple species will utilize this connection, 
and if they are able to cross Sand Lake Road will continue into the remainder of Sitka Sedge. 
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2.2.2 AQUATIC PASSAGE ς ARTIFICIAL LEVEE AND TIDE BOX 

Salmonids identified by ODFW within the watershed historically and at present include chum 
(Oncorhynchus keta), fall Chinook (Oncorhynchus tshawytscha), winter steelhead (Oncorhynchus 
mykiss), coastal cutthroat (Oncorhynchus clarki), and the federally threatened Coho (Oncorhynchus 
kisutch),. Sand Lake watershed provides approximately 9.5 miles of Coho summer rearing habitat. Sand 
Creek, including Jewel and Andy Creek tributaries, enters the estuary at the northern end and provides 
the greatest amount of spawning habitat for salmonids in the watershed. In addition, Pacific lamprey 
(Entosphenus tridentatus) and Western brook lamprey (Lampetra richardsoni) are also documented in 
the watershed (M. Long, pers.comm December 2014).  Juvenile distribution and abundance surveys 
were conducted in the Sand Lake watershed during the summers of 2002-2009 (except for 2007) and 
illustrate juvenile salmonids utilized the watershed (Figure 5).   

 

Figure 5. Estimates of juvenile salmon production in the Sand Lake Watershed 

 
Coho = Coho salmon 
0+ = Salmon fry too young to identify to species 
Sthd = Steelhead 
Cut = Cutthroat trout 

In ǘƘŜ мфолΩǎΣ an artificial levee and tide box were put into place, sectioning off a portion of the estuary 
which then converted to freshwater wetlands. The tide gate is not not currently functioning as originally 
designed; at least one of the bottom boards is missing which allows tidal flows and aquatic species to 
pass through the gap. This has resulted in some of the freshwater wetland converting back to saltmarsh. 
The tide box is low enough for water to flow from the marsh behind the levee into the estuary at low 
tide. ¢ƻ ƳŜŜǘ ǘƘŜ ǎǘŀǘŜΩǎ ŜǎǘǳŀǊƛƴŜ ŦƛǎƘ ǇŀǎǎŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ the tide box will require 
at least an 18-foot gap in the levee (Waterways, Inc. pers. comm.). This 18-foot gap was determined to 
ƳŜŜǘ άŎǳƳǳƭŀǘƛǾŜ Ŧƭƻǿǎ ƻǊ ŀŎǘƛǾŜ ŎƘŀƴƴŜƭ ǿƛŘǘƘǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ƻŦ ŀƭƭ ǎǘǊŜŀƳǎ ŜƴǘŜǊƛƴƎ ǘƘŜ ŜǎǘǳŀǊȅ ŀōƻǾŜ 
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the artificial obstruŎǘƛƻƴέ όh!w сор-412-0020(4)a), which includes Beltz Creek, Reneke Creek, and an 
unnamed tributary. In addition, OAR 635-412-0020(4) refers back to OAR 635-412-0035(2) and (3). OAR 
635-412-0035(2) addresses fish passage via hydraulic calculations. OAR 635-412-0035(3) addresses fish 
passage through stream simulation methods. There are two criteria that relate to width and velocity; 
other criteria are related to design specific information, such as height and stream bed conditions. The 
other criteria will influence any future detailed engineering plans related to the tide box and will be 
determined after artificial levee options are explored.   

Federal fish passage requirements have not been specified, but may exceed state requirements. 
Removal of fish passage barriers is listed as a strategy for Coho recovery, including tide gates and 
culverts with a goal of increasing rearing habitat (NMFS 2015). Concerns expressed during the master 
planning process regarding construction of a breach in the levee include increased risk of flooding to 
areas inside the dike, changes to the current vegetation, and changes in wildlife habitat. Regarding 
effects to wildlife, there is an expected reduction in freshwater wetlands and an increase in mudflats 
(Bacheller 2016), which will benefit some species and be detrimental to others. The long-term viability 
of freshwater habitat behind the levee is unlikely without maintenance of the levee, and restoration of 
tidal processes throughout the estuary has value beyond impacts to wildlife. Selecting a way forward 
will require value judgements on which species, and for Coho which life-stage, will receive benefits. As 
stipulated in the grant that assisted purchase of the property, a stakeholder group was formed to 
explore the merits of restoring fish passage to Reneke and Beltz Creeks, which included options for 
modifying the tide box and improving fish passage to these two creeks. OPRD and USFWS contracted 
with Waterways, Inc.  to determine options for improving fish passage at these three locations. Two 
options were determined based on preliminary analysis of the estuary:  removing the flap of the tide 
box, creating a permanent 4 ft gap (Scenario 1), and creating an 18-foot breach to meet state criteria for 
fish passage (Scenario 2). 

CURRENT CONDITIONS 

Fish passage into Beltz Creek, Reneke Creek, an unnamed tributary, and the freshwater wetlands at Sitka 
Sedge is inhibited by the artificial levee and tide box. At higher tides, the water velocity through the tide 
box is too high to allow for juveniles to get through (Waterways, Inc, pers.comm.). Anecdotal reports of 
large salmonid-looking fish stacked up on the downstream side of the Reneke Creek culvert indicate that 
some adult fish may be able to pass through the tide box, and an opening in the tide box (1 foot x 4 feet) 
supports this possibility. Recent reconnaissance by Adriana Morales (USFS) confirmed salmonid 
presence behind the artificial levee: she discovered Coho smolts, steelhead, and cutthroat behind the 
artificial levee in pools adjacent to the Sand Lake Road culvert that connects to Reneke Creek. In 
addition, steelhead and cutthroat fry were located throughout Reneke Creek east of the culvert, which 
demonstrates that some steelhead and cutthroat spawning are occurring in Reneke Creek.  There is an 
old beaver dam in the central channel that bisects the marsh behind the artificial levee which may affect 
ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ bƻ Řŀǘŀ Ƙŀǎ ōŜŜƴ ŎƻƭƭŜŎǘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ŘŀƳΩǎ ǇǊŜǎŜƴŎŜ ǎǇŜŎƛŦƛŎŀƭƭȅΦ IƻǿŜǾŜǊΣ ƴƻǊǘƘŜǊƴ 
red-legged frogs (Rana aurora) breed south of the dam, but no egg-masses were discovered north of the 
dam. See Bacheller 2016 for more specific information on the beaver dam effects on vegetation. 

Fish passage at Sitka Sedge is directly related to two aspects of anadromous fish life cycles: spawning 
and rearing. Anadromous fish would pass through the tide box enroute to spawning in Beltz and Reneke 
Creeks. The ODFW Aquatic Inventories Project at the Corvallis Research Lab performed aquatic habitat 
assessments on the lower reaches of Beltz and Reneke Creeks in 2003 and 2014, respectively (Figure 4). 
The assessments did not quantify habitat further upstream. The assessment data was inputted into the 
HabRate model (Burke et al. 2001) and the Habitat Limiting Factors Model (HLFM; Nickelson 1992, 
Nickelson 1998, updated 2007); model outputs categorize existing habitat quality for Coho and Chinook 
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as low, and low to moderate for steelhead and cutthroat (M. Strickland, pers. comm 1/20/2016). 
Observations by A. Morales support these model predictions, as neither Coho nor Chinook were found 
upstream of the culverts, but both steelhead and cutthroat were. Specifically, the HLFM models show 
both creeks could support approximately 118 Coho winter parr per kilometer (parr/km, ODFW 
unpublished data), which estimates parr at a time period of lowest capacity (Jones et al. 2011).  Sites 
that support less than 900 Coho winter parr/km are considered low quality, while high quality sites can 
support over 1380 Coho parr/km (Jones et al. 2011). The HabRate model reveals limiting factors to be 
immutable features such as high gradient and narrow active channel width as well as potential 
restoration opportunities, such as lack of pools and large wood (ODFW unpublished data). If no 
restoration actions are taken, most salmonid production will continue to come from other streams in 
the estuary system. Some substandard habitat features (high gradient and narrow active channel width) 
are unlikely targets for restoration efforts; however, increasing the number and quality of pools and 
downed wood components are feasible projects. To determine potential salmonid production with 
restoration efforts, additional stream assessments will be needed (see Section 4.3.3). If there is 
production taking place in these small creeks, fry/smolts would move out in spring, parr would hang 
around the tidal brackish water in summer, and parr would reside and move through the lower stream 
and marshes in fall and winter (T. Cornwell pers. comm December 2015). Under current conditions, 
opportunities for fish passage into the marsh to reach Beltz, Reneke, or the unnamed tributary is limited 
based on tidal influence and water velocities, and then inhibited by plugged culverts on both creeks. 

In addition to potential spawning habitat afforded by the two creeks (the unnamed tributary habitat 
potential is not known), year-round salmonid rearing potential exists in the estuary, tidal channels, and 
wetlands. Many juvenile salmon would be entering the estuary out of the Sand Creek system during 
spring and summer, looking for rearing habitat. Smolts likely pass through the tide boxes into Sitka 
Sedge saltmarsh in late winter/early spring, and parr that have entered the estuary in 
summer/fall/winter could move into Sitka Sedge saltmarsh and freshwater wetlands and stay weeks to 
months until they head out into the ocean in spring (T. Cornwell, pers. comm. December 2015). If data 
from the Salmon River estuary can be applied to Sand Lake, juvenile Coho could be using Sitka Sedge at 
any time in the year (T. Cornwell, pers. comm. December 2015). These life history patterns will likely 
depend on passage and water quality.  

Water Quality 

Drivers of fry/parr migration in and out of the estuary are poorly understood but likely to include 
catchment density dependent factors, limitations of rearing habitat and high flows, and adapting 
variable life history strategies (Jones et al. 2014). Salinity, temperature, and dissolved oxygen are 
variables that may limit the ability of juvenile salmonids to persist at a site. OPRD with assistance from 
Tillamook Estuaries Partnership and Department of Environmental Quality deployed four sensors to 
measure salinity, temperature, and dissolved oxygen in June 2015, and another two sensors in August-
September 2015 (Figure 6). Data from the latter sensors is limited to August 11-24, as something 
disturbed the Below Dam sensor placement and generated erroneous data.  The reference slough 
location was in relatively shallow water that was perched during low tide events and only experienced 
inflows when tides exceeded 6.5 feet, and the sensor outside the tide box may be influenced by water 
from behind the artificial levee. 

Salinity 

Salinity in the estuary varies with river flow;  all sensor locations in the saltmarsh and the reference 
slough in the lower bay experience high fluctuations in salinity (Figure 7). In the Salmon River estuary, 
fry were able to reside in the estuary through the summer even as the salinity exceeded 20 ppt (Jones et 
al. 2014).  Taylor (1990) conducted research on juvenile Chinook that showed Chinook survived in 
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salinities of 30 ppt, and other studies show they can survive salinities at 35 ppt (Groot and Margolis 
1991). Salinity at Sitka Sedge varies drastically, with highs approaching 35 ppt (Figure 7). Typically, 
salmonids will avoid salinities unfavorable to them if they are able to; the waters behind the dike could 
function as freshwater rearing habitat in areas of low salinity and as transitional foraging areas for 
juveniles that have transitioned to higher tolerances for salinity. Salinity data throughout the marsh will 
help understand how the current conditions function for Coho and other aquatic species, i.e. does the 
existing marsh provide freshwater rearing habitat and/or estuarine growth and maturation habitat. 

Temperature 

The daily temperature regime at Sikta Sedge varies considerably both temporally and spatially (Figure 8). 
The estuary is relatively shallow, and during low tides water stands slack and heats up which results in 
temperature fluctuations with tidal influence: high tides have cooler temperatures around 9-15° C when 
cool ocean water floods into the estuary. During low tides temperatures frequently spike above 20° C 
(Figure 8).   

Most studies on thermal stress in salmonids are conducted in field or laboratory settings under 
freshwater scenarios, which make it difficult to apply them to Sitka Sedge. The following interpretations 
are made assuming the salinity does not affect thermal stress thresholds. Behavioral changes occur at 
varying temperatures; for example, juvenile Chinook stop feeding at approximately 19° C (USEPA 1999). 
Direct mortality from temperature is another consequence of thermal stress, and studies have shown 
mortality is related to multiple factors: the temperature the fish are acclimated, the temperature itself, 
as well as the length of time they are exposed. Overall, thermal stress is a complicated ball of string that 
depends on exposure time, the desired fish response (growth, migration, survival), and other stressors 
like low oxygen, food limitations, and/or turbidity. Typically, salmonids exhibit avoidance behaviors 
when temperatures are too high by moving to other areas with cooler temperatures. If no such areas 
exist or are blocked, mortality ensues.  

Table 5 shows the temperature and calculated exposure duration that results in 100% survival for 
juvenile Chinook acclimated to 15° C. These duration times would indicate that at Sitka Sedge where 
temperatures exceed tolerable limits for the length of a tidal cycle, mortality would be expected around 
24°C. This interpretation must be caveated that thermal stress is cumulative, and mortality increases 
when thermal stress is combined with other stressors. Thermal stress is also cumulative when fish 
experience thermal stress repeatedly, such as with daily maximum temperatures in excess of 22° C but 
average daily temperatures are within thermal tolerance limits. This may explain why salmonids can 
survive temperatures above 24°C from a single exposure (Table 5), but temperatures ranging from 22-
24°C limit salmonid distribution (USEPA 1999). 

 

Table 5. Calculated survival times and temperature ranges for juvenile Chinook  

Temperature 
° C 

100% Survival Duration 
(hours) 

22 62.2 
23 18.1 
24 5.3 
25 1.5 

Source: USEPA 1999 

The complexity of thermal stress makes it incredibly difficult to predict the effect temperature 
fluctuations have on salmonids at Sitka Sedge. The Department of Environmental Quality (DEQ) lists 
12.7° C and 17.8° C as standard temperatures for spawning and rearing, respectively; temperatures are a 
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7-day moving average of the daily maximum temperature (ODEQ 1997, but see OAR 340-041-0028). The 
only sensor location at Sitka Sedge that meets DEQ rearing standards is above the beaver dam (Figure 
6); however, the dissolved oxygen (DO) data from this sensor appears to be in error (see below), and the 
other readings may not be accurate. The 7-day average maximum temperatures at the other 5 sensor 
locations were in excess of DEQ standards (Table 6).  

 

Table 6. 7-day daily maximum temperature averages at Sitka Sedge 

Sensor Location 7-day Average Daily Maximum 
Temperature Range 

°C 

Outside Levee 21.12 - 25.10
1
 

Inside Levee 22.08 ς 26.39
1
 

Upper Channel 22.31 ς 27.83
1
 

Below Beaver Dam 23.29 ς 25.24
2
 

Above Beaver Dam 17.49 ς 17.71
2
 

Reference Slough 26.81 ς 33.52
1
 

1
 June 15 through July 23, 2015 

2
 August 11 through 24, 2015 

In the Salmon River estuary, brackish marshes warmed to over 20° C in the summer, and tidal inputs 
affected temperature more than freshwater inputs; despite the temperature fluctuations, Coho were 
regularly caught at temperatures ranging from 18-20° C (T. Cornwell pers. comm May 2016). If estuaries 
like Salmon River and Sand Lake have cold-water seeps or deep pools, during the summer and fall 
salmonids may take refuge in them during low tide until water quality improved with incoming tide (T. 
Cornwell pers. comm May 2016).  Pockets of cool water with appropriate DO could exist elsewhere in 
the marsh where sensors were not deployed. A strategy to address temperature spikes would be to 
ensure fish have the opportunity to move into cooler waters to self-regulate. If Beltz and Reneke Creek 
are made passable and their temperatures are within the thermal range for salmonids, these creeks 
could act as refugia from warm water. Without these refugia, salmonids may need to come through the 
tide box with incoming high tide and then exit back to the estuary as the tide goes out. 

Dissolved Oxygen 

In an estuarine system, dissolved oxygen (DO) levels fluctuate with the tides and with vertical 
stratification in the water column; deeper waters have lower DO at the surface than at the bottom, 
especially in systems where thermal stratification occurs.   

As with temperature, dissolved oxygen thresholds in salmonids are complex. Measuring specific lethal 
thresholds are heavily influenced by other factors, and in a laboratory setting can be confounded by 
experimental design that allow for other variables, such as ammonia and dissolved gas levels. DEQ sets 
DO minimum levels at 11.0 milligrams/l iter (mg/l) in areas where salmon and trout spawn, and an 
absolute minimum of 4.0 mg/l in water bodies providing cold-water aquatic life (OAR 041-0016).  

DO at all locations fluctuated with tidal influence, except above the beaver dam (Figure 9). The sensor 
above the beaver dam may have malfunctioned, as DO levels are less than 0 mg/L. This is an important 
point, as this sensor was the only location surveyed that had 7-day average daily maximum temperature 
levels within DEQ standards for rearing salmonids; if this area cannot support fish due to low DO then it 
is not a suitable refugia from warm temperatures. Additional data must be collected to verify DO levels 
across the marsh. There are also spikes in the DO at the reference slough that indicate some daily 
ŦƭǳŎǘǳŀǘƛƻƴ ǘƘŀǘ ǘƛŘŀƭ ŀŎǘƛƻƴ ŘƻŜǎƴΩǘ ǎŜŜƳ ǘƻ ŜȄǇƭŀƛƴΦ 
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Figure 7. Salinity Measurements at Sitka Sedge 
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Figure 8. Water Temperature at Sitka Sedge 
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Figure 9. Dissolved Oxygen at Sitka Sedge 
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METHODOLOGY: TIDE BOX MODIFICATION EFFECTS ON WILDLIFE 

Regardless of how the tide box is modified in the future to improve fish passage, climate change and sea 
level rise will eventually result in a transition of some freshwater and brackish wetlands to salt marsh 
and tidal mudflats. Tidal estuaries are very dynamic systems, and while initial modeling indicates most 
conversion will be to mudflats, over time erosion and sediment deposition could alter habitats in ways 
too complex for modeling to predict. This assessment addresses wildlife impacts based on modeling that 
shows expected conversions to mudflats (Table 7 ) in the near term. This will benefit some wildlife 
species that are associated with tidal mudflats and saltmarsh, have a neutral effect on species that 
utilize all or none of the three habitats, and negatively affect other species that are associated with 
freshwater wetlands. A broad categorization of these effects was applied to all 409 species that could 
occur at Sitka Sedge (Appendix A); note that freshwater invertebrate species lists and associations have 
not incorporated, which skews results by reducing the number of negatively impacted freshwater 
aquatic species (e.g., Odonata, stone flies, etc.). If a species was closely associated with freshwater 
wetlands (including emergent marsh and wet meadows) but not associated with saltmarsh or bays (used 
as proxy for tidal mudflats), the overall effect of habitat transition was determined to be negative. If a 
species was closely associated with saltmarsh or mudflats, but not freshwater wetlands the overall 
effect was determined to be positive. If a species was closely associated or not associated with all three 
habitats the effect was determined to be neutral. This is a simplistic categorization, as some species may 
associate more with structure of vegetation or water depth rather than specific plant communities. For 
example, marsh wrens (Cistothorus palustris) seek out dense emergent vegetation high enough to 
support nests rather than saltmarsh or freshwater systems. To further illustrate, wrens will benefit from 
increased high saltmarsh and freshwater wetlands dominated by cattail and other tall emergent 
vegetation, but be negatively impacted by low saltmarsh and freshwater wetlands dominated by 
pickerel weed and low emergent vegetation. Habitat models and species association lists available to 
OPRD did not address structure, so this intricacy is lost in this assessment. In addition, some species may 
utilize the habitats at different life stages, and the importance of one habitat compared to another may 
not be equivalent. Broad categorization provides a snapshot of potential effects rather than a concrete 
impact analysis. 

Species were categorized into taxonomic (invertebrate, amphibian, fish, reptile, bird, mammal) and 
functional groups to assist in broad level snapshot of habitat changes will impact species. Functional 
groups were determined by life history similarities and family groupings as follows:  

¶ Neotropical migrants ς birds that breed in the Pacific Northwest and Alaska and winter 
south of Oregon 

¶ Shorebirds ς taxonomic grouping for birds; usually birds that forage for invertebrates in 
mudflats, shallow water, or along beaches. 

¶ Seabirds ς birds that spend a significant portion of their time in a marine environment 

¶ Wading Birds ς herons and their allies 

¶ Resident ς songbirds and woodpeckers that spend the entire year at Sitka Sedge 

¶ Waterfowl ς ducks and geese 

¶ Winter ς birds that spend only the winter at Sitka Sedge 

¶ Marsh ς Species reliant on marsh habitat 

¶ Reptiles 

¶ Anadromous fish ς fish that transitions from freshwater to saltwater and back as part of its 
lifecycle 

¶ Freshwater fish ς fish that survives in freshwater 

¶ Marine fish ς fish that survives in water with high salinity 
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¶ Other fish ς fish that can survive in a gradient of salinities that is not dependent on life stage 

¶ Marine invertebrate 

¶ Freshwater invertebrate - species lists and associations for this group are not readily 
available, and freshwater aquatic invertebrates (e.g., Odonata, stone flies, etc.) are not 
represented 

¶ Upland invertebrate 

¶ Terrestrial amphibian ς Terrestrial throughout entire life stage 

¶ Stream amphibian ς Terrestrial adult breeds in fast moving streams 

¶ Lentic amphibian ς Terrestrial adult breeds in slow moving water 

SCENARIO 1 ς REMOVE TIDE FLAP 

Scenario 1 would involve removing the tide gate on the tide box; this would result in an approximately 
4-foot opening in the artificial levee through which ocean water would be able to move freely. This 
would increase water exchange, and potentially improve dissolved oxygen levels. Temperature is also 
influenced by tidal action, and maximum temperatures could drop with additional water flow. This 
action will not meet fish passage standards, but will allow OPRD to gain valuable data on how increased 
water exchange could affect the neighboring communities and water quality behind the artificial levee. 

Juvenile salmonids can pass through water that is moving less than 2 feet/second (ft/s). To determine if 
Scenario 1 would provide juvenile passage, Waterways, Inc. modeled velocities using a tidal cycle data 
set from 2005-2015. On a single day, August 16, 2005, velocities of 2 ft/s occurred for 64% of the day 
and appear to coincide with low flows outside of high tide. Over 10 years, Waterways, Inc. modeling 
indicates that fish passage velocities would occur 47% of the time. Interestingly, acceptable fish passage 
velocities appear to occur when water surface elevation is below 5.8 (Figure 10), which can be 
interpreted as outside of high tide and storm surges. Substandard water quality (high temperature, low 
DO) under current conditions appears to be correlated with low tide; it appears that fish passage will be 
possible when juveniles may need to exit the waters behind the levee due to substandard water quality.  

Vegetation modeling indicates that Scenario 1 would result in habitat type conversions in freshwater 
wetlands, scrub-shrub wetlands, forested wetlands, and low saltmarsh into tidally inundated mudflats 
and high saltmarsh (Table 7, Bacheller 2016). The largest habitat reduction is in freshwater wetlands and 
scrub-shrub wetlands, while the largest habitat increase is into tidally inundated mudflats. This habitat 
conversion will benefit shorebirds, seabirds, marine fishes and invertebrates, and potentially salmonids 
(depending on the level of water quality improvements) but will negatively impact neotropical migrants, 
resident birds, wintering birds, amphibians, reptiles, and mammals (Table 8). In addition, there is 
potential for indirect impacts to federal and state threatened western snowy plover. Tidally influenced 
mudflats will attract more gulls and corvids than current conditions, and the loss of freshwater marsh 
hunting grounds may push the pair of Northern harrier (Circus cyaneus) to hunt the ocean beach with 
more frequency. Harriers have been shown to depredate western snowy plover adults and eggs, and 
have become a prominent predator on plover populations in South coastal Oregon.  



Sitka Sedge State Natural Area Wildlife Assessment 

30 | P a g e 
 

Figure 10. Modeled stream velocities for two artificial levee conditions on August 16, 2005 

 

Table 7. Predicted habitat changes  

Habitat Type Current 
Conditions  

(sqft) 

Scenario 1  
Area  
(sqft) 

Scenario 1  
% change vs. 

Current Condition 

Scenario 2  
Area 
(sqft) 

Scenario 2 
% change vs. 

Current Condition 

Freshwater Marsh 1,285,884 481,644 -63% 393,012 -69% 

High Saltmarsh 631,008 782,172 24% 418,788 -34% 

Low Saltmarsh 325,836 250,884 -23% 230,796 -29% 

Scrub-Shrub Weltands 
(Shrub-swamp) 

227,052 94,176 -59% 66,204 -71% 

Mudflats (Water/Mud) 280,224 1,295,100 +362% 2,012,544 +618% 

Forested Wetland 620,568 586,224 -6% 376,200 -39% 

Upland 57,168 31,716 -45% 24,372 -57% 

Adapted from Bacheller 2016. Note that estuaries are dynamic systems and acrages of mudflats and saltmarsh may shift over 
time based on sea level rise (more mud flats) and sediment deposition (more saltmarsh). 
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Table 8. Scenario 1 predicted effects on wildlife groups 

Species Groups Negative Neutral Positive 

Amphibians 9 3 
 Lentic amphibian 6 

  Stream amphibian 1 2 
 Terrestrial amphibian 2 1 
 Birds 78 94 71 

Neotropical Migrant 12 23 3 

Resident Bird 35 37 
 Seabird 1 16 16 

Shorebird 3 2 33 

Vagrant 2 5 
 Wading Birds 1 2 2 

Waterfowl 14 7 17 

Wintering Bird 10 2 
 Fish 

 
36 25 

Anadromous fish 
 

1 5 

Freshwater fish 
 

8 
 Marine fish 

 
20 25 

Other fish 
 

2 
 Invertebrate 

 
8 23 

Marine invertebrate
1
 

  
23 

Upland invertebrate 
 

8 
 Mammals 47 9 1 

Mammal 46 9 1 

Reptiles 5 1 
 Reptile 5 1 
 Grand Total 138 146 125 

1
 Freshwater invertebrates are not part of this analysis, which skews results in favor 

of marine species. 

SCENARIO 2 ς CREATE AN муΩ BREACH 

Waterways, Inc. determined that to meet one of two acceptable ODFW fish passage requirements, a 
minimum 18-foot breach in the levee would be required. This measurement is based on the active 
channels of Beltz and Reneke Creeks, and would satisfy OPRD obligations to meet state fish passage 
requirements. This opening in the levee will allow natural processes to function more effectively. Tidal 
water exchange that could potentially improve water quality (DO and temperature) behind the levee 
would be greater than under Scenario 1.  

As under Scenario 1, to determine if Scenario 2 would provide juvenile passage, Waterways, Inc. 
modeled velocities using a tidal cycle data set from 2005-2015. On a single day, August 16, 2005, 
velocities of 2 ft/s occurred for 73% of the day, which is a 9% improvement in fish accessibility over 
Scenario 1. Over 10 years, Waterways, Inc. modeling indicates that fish passage velocities would occur 
59% of the time, which is a 12% improvement over Scenario 2.  



Sitka Sedge State Natural Area Wildlife Assessment 

32 | P a g e 
 

Vegetation modeling indicates that Scenario 2 would result in habitat type conversions all modeled 
habitats into tidally inundated mudflats (Table 7, Bacheller 2016). The largest habitat reduction is in 
freshwater wetlands, scrub-shrub wetlands, and uplands, while the only habitat increase is into tidally 
inundated mudflats. This habitat conversion affects species similarly to Scenario 1 in terms of numbers 
of species (Table 9); overall effect for individual species will be amplied compared to Scenario 1 (i.e., 
those negatively impacted will be worse off than in Scenario 1, those positively impacted will be better 
off than in Scenario 2). As with Scenario 1, there is potential for indirect impacts to federal and state 
threatened western snowy plover. Tidally influenced mudflats will attract more gulls and corvids than 
current conditions, and the loss of freshwater marsh hunting grounds may push the pair of Northern 
harrier (Circus cyaneus) to hunt the ocean beach with more frequency. Harriers have been shown to 
depredate western snowy plover adults and eggs, and have become a prominent predator on plover 
populations in South coastal Oregon. The larger amount of tidal mudflats will increase this indirect 
impact.  

Table 9. Scenario 2 predicted effects on wildlife groups 

Wildlife Group Negative Neutral Positive 

Amphibians 9 3 
 

Lentic amphibian 6 
  Stream amphibian 1 2 

 Terrestrial amphibian 2 1 
 Birds 79 94 70 

Neotropical Migrant 12 23 3 

Resident Bird 35 37 
 Seabird 1 16 16 

Shorebird 4 2 32 

Vagrant 2 5 
 Wading Birds 1 2 2 

Waterfowl 14 7 17 

Wintering Bird 10 2 
 Fish 

 
31 30 

Anadromous fish 
 

1 5 

Freshwater fish 
 

8 
 Marine fish 

 
20 25 

Other fish 
 

2 
 Invertebrate 

 
8 23 

Marine invertebrate
1
 

  
23 

Upland invertebrate 
 

8 
 Mammals 47 9 
 

Mammal 47 9 
 Reptiles 5 1 
 

Reptile 5 1 
 Grand Total 140 146 123 

1
Freshwater invertebrates are not part of this analysis, which skews results in 

favor of marine species. 
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SCENARIOS NOT EXPLORED 

Tide box with mitigator fish passage device 

Retrofitting the existing tide box system with a mitigator fish passage device was not pursued in this 
analysis. ODFW has two methods for calculating size of gaps in artificial structures such as dams and 
levees. The first, active channel width, is addressed in Scenario 2. The other method involves sizing the 
gap to ensure appropriate velocities are achieved. As shown in Scenario 1, completely removing the tide 
box flap results in excessive velocity for some portion of each day. There are no tide box flap designs 
retaining the existing tide box footprint that could be adapted to achieve velocities that would meet 
state regulations. Replacing the tide box flap with a fish-friendly version constitutes a trigger of fish 
passage requirements, and OPRD would need to obtain a fish passage waiver from ODFW that would 
allow fish entrainment for portions of each day when the tide flaps are closed (high tide). Waterways, 
Inc. investigated other alternatives for allowing muted tidal influx with decreased water velocity, 
including culvert baffling and V-shaped fishways as measures to decrease velocities inside the fishway. 
None of them could attain the 2 ft/s velocity guideance. 

Apart from velocity, without the water exchange allowed by tidal water influx, habitat quality for aquatic 
species behind the levee would likely deteriorate. Increases in water nutrient concentrations (which can 
lead to algal blooms), turbidity, heavy metal suspension, and decreases in DO and pH would occur 
(Giannico and Souder 2004). With DO behind the levee already at fish-excluding lows, any additional 
decrease may result in a completely anaerobic system. Pulses of coliform bacteria (e.g. E. coli) may be 
released into the estuary waters during low tides (Giannico and Souder 2004), which is detrimental to 
the estuary water quality.  

Larger breaches in artificial levee 

htw5Ωǎ ƛƴƛǘƛŀƭ ƛƴǘŜǊŜǎǘ ǿŀǎ ǘƻ ƳŜŜǘ ŦƛǎƘ ǇŀǎǎŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ǎƻƳŜ ŦǊŜǎƘǿŀǘŜǊ ƳŀǊǎƘ 
habitat while minimizing hydrological effects on Tierra Del Mar. Waterways, Inc. indicated that an 18-
Ŧƻƻǘ ōǊŜŀŎƘ ǿƻǳƭŘ ōŜ ǘƘŜ ƳƛƴƛƳǳƳ ǎƛȊŜ ƴŜŜŘŜŘ ǘƻ ƳŜŜǘ ƻƴŜ ƻŦ h5C²Ωǎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƴŘ ǘƘŀǘ ƻǇǘƛƻƴ 
was adopted as the largest breach for analysis. Waterways, Inc. indicated that other models with larger 
breaches up to 200 feet still did not meet the 2 ft/s velocity requirements. As the modeled breach 
increases in size, the model itself begins to break down due to the complexity of variables, and models 
of breaches over a certain size would not be reliable. OPRD is now working with multiple partners and 
stakeholders to more closely investigate risk of flooding and habitat restoration options. This work may 
reveal a better solution than Scenario 1 or Scenario 2.  

2.2.3 AQUATIC PASSAGE ς CREEK CULVERTS 

In addition, two culverts where Sand Lake Road crosses Reneke Creek and Beltz Creek also inhibit fish 
passage (Figure 4). According to ODFW Geospatial Information Services (GIS) culvert data, both culverts 
are partially passable. Other reports state that both culverts block fish passage entirely (M. Long pers. 
comm. December 2014). Removing these barriers may improve freshwater flow into the marsh behind 
the levee, and could ameliorate some of the water quality challenges under current conditions. In 
addition, the creeks may act as refugia for fish that do pass through the levee.  

RENEKE CREEK 

Restoring fish passage into Reneke Creek is a goal sought by many stakeholders interested in Sitka 
Sedge, and a high priority for Siuslaw National Forest. Funding for restoration opportunities upstream 
are negatively impacted by the fish barrier, although recent observations by USFS staff indicate 
steelhead can move through the tide box and culvert into the upper portions of Reneke Creek. There are 
four options OPRD may consider for fish passage restoration, each with varying benefits to wildlife.  
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Option 1 ς South Crossing Culvert Replacement and Channel Re-alignment 

Reneke Creek currently flows to Sand Lake Road where it is blocked by a plugged culvert; it then turns 
south into a roadside ditch which parallels Sand Lake Road until it reaches a partially blocked 24-inch 
diameter culvert. Some water passes through the culvert, but fish passage does not meet state 
regulation, and during rain events Reneke Creek floods over Sand Lake Road.  

This option would realign Reneke Creek through pastureland into an existing wetland and replace the 
south culvert with a culvert that meets fish passage requirements and allows full water flow beneath 
Sand Lake Road. This option would offer opportunities to create freshwater wetland, scrub-shrub 
wetland, and riparian wetlands that could mitigate for habitat conversions associated with the artificial 
levee. This option would also redirect current flow away from the roadside ditch, prevent flooding that 
currently runs onto Sand Lake Road, and prevent erosion damage to Sand Lake Road. Overall wildlife 
benefits are greatest with this option, as many species beyond fish would gain habitat.  

Option 2 ς South Crossing Culvert Replacement 

This option would replace the ǇƭǳƎƎŜŘ нпέ Řƛameter south culvert with a culvert that meets fish passage 
requirements and can handle flood stage waters. Leaving Reneke Creek in the roadside ditch does 
increase erosion on Sand Lake Road, and could contribute to future repair costs. There are no wildlife 
benefits beyond fish passage.  

Option 3 ς North Crossing Culvert Replacement 

Reneke Creek has shifted flow from a plugged culvert of unknown size to a road side ditch along Sand 
Lake Road. This results in flooding across the road. Replacing the culvert with one that meets fish 
passage requirements and restores flow beneath Sand Lake Road would reduce flooding and return the 
roadside ditch to its original function. This option offers no opportunities for improving habitat quality 
beyond fish passage.  

Option 4 ς Channel realignment outside of artificial levee  

This option would restore flows into the estuary north of the artificial levee, providing fish passage 
upstream. This option will not improve water quality behind the levee and could further deteriorate it 
with less freshwater inputs. This option also does not solve the fish passage challenges associated with 
the levee. 

BELTZ CREEK 

Restoration at Beltz Creek is more straightforward than Reneke: replace the existing blocked culvert. 
Increasing the culvert size will be required to obtain fish passage standards and to ensure full water flow 
through the culvert during high water events. Increasing the water flow into the marsh behind the levee 
could also positively impact the low DO and high temperatures in portions of the marsh; this could 
create refugia for juvenile salmonids within the marsh as well as allowing them passage into Beltz Creek. 
Restoring fish passage will also increase other restoration opportunity priorities further upstream and 
open additional grant opportunities.  
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3. FISH AND WILDLIFE 

Potential for wildlife species presence were determined using habitat assessments, historic wildlife data, 
and field surveys in conjunction with searching existing occurrences in state, federal, and public 
databases. 

3.1 AT-RISK FISH & WILDLIFE 

At-risk wildlife species are those experiencing population declines or are otherwise at risk. They include 
federal endangered, threatened, candidate species and species of concern; state endangered, 
threatened, and candidate species; state critical and vulnerable species; and NatureServ Conservation 
Rank S1, S2, and S3 species. Currently, 4 species listed under the federal and/or state Endangered 
Species Acts, and 57 federal and/or state sensitive species have the potential to occur or do occur in 
Sitka Sedge (Table 10). Inventories of the property and database searches identified three federal or 
state threatened and endangered species present in the park (Western snowy plover and marbled 
murrelet). Assessment timing may not have been appropriate for detecting many of these species; 
therefore, at-risk species surveys should be performed prior to initiation of development projects.  

3.1.1 OREGON SILVERSPOT BUTTERFLY 

The federally threatened Oregon silverspot 
butterfly (Speyeria zerene hippolyta) is a small 
orange fritillary with dark markings. Currently 
this species is known to occur at only four 
sites in Oregon (USFWS 2001).The silverspot 
requires early successional, coastally-
influenced grassland that contains the 
caterpillar host plant early blue violet (Viola 
adunca), adult nectar sources and courtship 
areas.  The butterfly is not currently known to 
occupy the park, and recolonization is 
unlikely without appropriate habitat and 
reintroduction efforts. V. adunca has been 
found in the park in small quantities along 
trail edges and surrounded by conifer- 
kinnikinnick  woodland.  

 

 

Figure 11. Viola adunca at Sitka Sedge 
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Table 10. At-risk species occurrence at Sitka Sedge 

Common Name Scientific Name FESA State  
Listing 

Conservation  
Rank 

Occurrence 

Oregon silverspot butterfly Speyeria zerene hippolyta FT    Potential 

Seaside hoary elfin Callophyrs polia maritima     Potential 

Clouded salamander Aneides ferreus  SV CS S3S4 Potential 

Coastal tailed frog Ascaphus truei SOC SV CS S3 Unlikely 

Columbia torrent salamander Rhyacotriton kezeri  SV CS S3 Potential 

Northern red-legged frog Rana aurora SOC SV  S3S4 Present 

Western toad Anaxyrus boreas  SV CS S5 Present 

Western Pond Turtle Actinemys marmorata marmorata SOC SC CS  Potential 

Chum salmon  
(Pacific Coast ESU) 

Oncorhynchus keta pop. 4  SC   Vicinity 

Coastal cutthroat trout  
(Oregon Coast ESU) 

Oncorhynchus clarki SOC  CS  Present 

Coho salmon  
(Oregon Coast ESU) 

Oncorhynchus kisutch pop. 3 FT SV CS S2 Present 

Green sturgeon Acipenser medirostris SOC   S3 Unlikely 

Pacific lamprey Entosphenus tridentatus SOC SV CS S2 Vicinity 

Steelhead  
(Oregon Coast ESU, winter run) 

Oncorhynchus mykiss pop. 31 SOC SV  S2S3 Present 

Western brook lamprey Lampetra richardsoni  SV CS  Vicinity 

Aleutian Canada Goose Branta canadensis leucopareta FT SE   Potential 

American Peregrine Falcon Falco peregrinus anatum  SV CS S2B Present 

Bald eagle Haliaeetus leucocephalus  SV CS S4B,S4N Present 

Band-tailed pigeon Patagioenas fasciata SOC  CS S3B Present 

Black oystercatcher Haematopus bachmani SOC SV CS S3 Present 

Bufflehead Bucephala albeola    S2B,S5N Present 

Caspian Tern Sterna caspia  CS  Present 

Clark's grebe Aechmophorus clarkii    S3B,S2N Vicinity 
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Common Name Scientific Name FESA State  
Listing 

Conservation  
Rank 

Occurrence 

Ferruginous Hawk Buteo jamaicensis SOC SC/SV  S3B Present 

Fork-tailed storm-petrel Oceanodroma furcata   CS S2B Potential 

Golden Eagle Aquila chrysaetos    S3 Potential 

Golden-crowned Kinglet Regulus satrapa    S3 Present 

Harlequin duck Histrionicus histrionicus SOC   S2B,S3N Vicinity 

Horned grebe Podiceps auritus    S2B,S5N Present 

Marbled murrelet Brachyramphus marmoratus FT ST CS S2 Present 

Olive-sided flycatcher Contopus cooperi SOC SV CS S2S3B Present 

Pileated woodpecker Dryocopus pileatus  SV  S4 Present 

Purple martin Progne subis SOC SC  S2B Present 

Red-necked grebe Podiceps grisegena  SC  S1B,S4N Present 

Rhinoceros auklet Cerorhinca monocerata  SV  S2B Present 

Rock Sandpiper Calidris ptilocnemis  CS  Potential 

Sandhill Crane Grus canadensis canadensis    S3N Potential 

Short-eared Owl Asio flammeus    S3 Potential 

Snowy Egret Egretta thula  SV  S2B Present 

Trumpeter swan Cygnus buccinator    S1?B,S3N Potential 

Western bluebird Sialia mexicana  SV  S4B,S4N Potential 

Western grebe Aechmophorus occidentalis    S3B,S2S3N Present 

Western snowy plover Charadrius nivosus nivosus FT ST   Present 

White-tailed kite Elanus leucurus    S2B,S3N Potential 

Willow Flycatcher Empidonax traillii adastus SOC SV   Present 

Yellow-breasted chat Icteria virens SOC SC  S4B Potential 

California myotis Myotis californicus  SV CS S3 Potential 

Fisher Pekania pennanti PS:FC SC  S2 Unlikely 

Fringed myotis Myotis thysanodes SOC SV CS S2 Potential 

Hoary bat Lasiurus cinereus  SV CS S3 Potential 

Long-eared myotis Myotis evotis SOC   S4 Unlikely 

Long-legged myotis Myotis volans SOC SV CS S3 Unlikely 
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Common Name Scientific Name FESA State  
Listing 

Conservation  
Rank 

Occurrence 

Pacific marten Martes caurina   S1 Potential 

Red tree vole Arborimus longicaudus PS:FC SV CS S3 Potential 

Silver-haired bat Lasionycteris noctivagans SOC SV CS S3S4 Potential 

Townsend's big-eared bat Corynorhinus townsendii SOC SC CS S2 Potential 

White-footed vole Arborimus albipes SOC   S3S4 Unlikely 

Yuma myotis Myotis yumanensis SOC   S3 Potential 

FE: Federally endangered 
FT: Federally threatened 
PS:FC: Federal Candidate 
SOC: Federal Species of Concern 
SE: State endangered 
ST: State threatened 
SC: State critical 
SV: State vulnerable 
S1: NatureServ  Critically imperiled due to extreme rarity or steep declines in the state 

S2: NatureServ Imperiled rarity due to restricted range, few populations, steep declines in the 
state 
S3: NatureServe Vulnerable due to restricted range, fe populations, recent and widespread 
declines in the state 
S3S4: NatureServe either vulnerable or apparently secure; uncertainty about status 
S4: Apparently Secure uncommon but nor rare in the state 
S5: Secure, common, widespread, and abundant in the state 
B: Breeding population 
N: Nonbreeding population 
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3.1.2 SEASIDE HOARY ELFIN 

Seaside hoary elfin (Callophyrs polios maritima) is a small, brown butterfly similar in appearance to the 
far more common western pine elfin (Callophyrs eryphon). Seaside hoary elfin is not federally or state 
listed under the Endangered Species Act, but this subspecies has been documented at only three 
locations throughout its range. Seaside hoary elfin is closely associated with kinnikinnick (Arctostaphylos 
uva-ursi) exposed to sunlight, which serves as the larval host plant. Adults emerge as early as mid-March 
and fly through May. Never far from kinnikinnick, these subspecies populations are very small and 
vulnerable to habitat loss; natural plant succession shades out kinnikinnick, and the invasion of weeds 
like European beach grass and Scotch broom eventually crowds out kinnikinnick. There are likely other 
limiting factors, as ample patches of kinnikinnick exist along the coast but are devoid of seaside hoary 
elfin. OPRD is conducting surveys for this butterfly at Sitka Sedge in April and May 2016.    

3.1.3 COASTAL CUTTHROAT TROUT 

Oregon Coast ESU of coastal cutthroat trout (Oncorhynchus clarkii) is a federal species of concern and 
state Conservation Strategy species. They come upstream on the first October freshets and continue 
sporadically through December with stragglers as late as February (M. Long pers.comm December 
2014). Coastal cutthroat have a multi-stage migration, first appearing in tidal areas in springtime, 
concentrating there by July, and likely remaining in tidewater throughout the summer. They move back 
and forth from estuary to the upper tidal areas and spread over tidal flats during high tides. Coastal 
cutthroat hold in subtidal channels in late summer prior to fall freshets (Sumner 1953). They 
concentrate in upper tidewaters towards the end of summer and then move farther upstream with the 
onset of fall rain (Sumner 1972). Coastal cutthroat tend to spawn in smaller tributaries (ODFW 2014), 
and express numerous life histories. As with all ocean migrating fish species, the levee and tide box at 
Sitka Sedge currently provide a fish passage barrier. While the damaged tide box allows some passage, 
water velocities often exceed juvenile and adult swimming capabilities. USFS staff observed cutthroat fry 
in Reneke Creek in late summer 2016. 

3.1.4 COHO SALMON 

The Oregon Coast Evolutionary Significant Unit (ESU) of Coho salmon (Oncorhynchus kitsutch) is a 
federally threatened and state vulnerable Anadromous salmonid that is currently present in the park. 
Like Chinook, Coho spend most of their adult lives at sea and migrate up river and stream channels to 
spawn in stable gravel substrates. At Sitka Sedge, adult Coho return to the estuary from mid-September 
to January and spawn in low gradient streams from October to December and into January with peak 
spawning in mid-November (M. Long, pers.comm December 2014). Young fry and juveniles feed and 
grow in streams and wetlands, migrating out to estuaries and ocean in the spring of their second year, 
and returning as adults in their third year. Recent work (Jones et al. 2014) has illustrated that the life 
stages are more complex, with much greater variation in juvenile life history and habitat-use patters 
than previously expected. Estuaries may play a significant role in the life histories of Coho populations.  

The Oregon Coast ESU Coho Conservation Plan (ODFW 2007) cites stream complexity and water quality 
as the two major limiting factors for Coho. Complex stream habitat in the form of overhanging and 
submerged vegetation, undercut banks, pools, submerged logs and rocks, and connected floodplains 
provide needed protection to juveniles while they remain in freshwater streams like Beltz and Reneke 
Creeks. Jones et.al (2014) found that Coho in the Salmon River Estuary grew twice as fast and had 
significantly higher average growth compared to fish that reared in the catchment in the winter. In 
addition, estuary reared fish were significantly larger at ocean entry (Jones et al, 2014). As with all ocean 
migrating fish species, the levee and tide box at Sitka Sedge currently provide a partial fish passage 
barrier. While the damaged tide box allows some passage, water velocities often exceed juvenile and 
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adult swimming capabilities. USFS staff confirmed Coho smolt presence where Reneke Creek meets the 
marsh behind the artificial levee in late summer 2016. 

3.1.5 CHUM SALMON 

The Pacific Coast Evolutionarily Significant Unit (ESU) Chum salmon (Oncorhynchus keta)is a state critical 
species, and early commercial catch records indicate chum were more abundant than they are today 
(Cleaver 1951). ODFW adult monitoring programs indicate chum is present consistently in a few coastal 
basins. Chum spawn in lower gradient reaches of mainstem rivers and small floodplain streams. They 
will also spawn in upper intertidal reaches. Chum salmon return late October to mid-December with 
peaks in mid-November or December (M. Long, pers.comm), and fry rear in freshwater and estuary 
habitats. As with all ocean migrating fish species, the levee and tide box at Sitka Sedge currently provide 
a fish passage barrier. While the damaged tide box allows some passage, water velocities often exceed 
juvenile and adult Chinook swimming capabilities. 

3.1.6 STEELHEAD 

The winter run of the Oregon Coast ESU steelhead (Oncorhynchus mykiss) is a federal species of concern 
and state vulnerable salmonid. Steelhead return to Sand Lake Estuary as early as December with peaks 
beginning in mid-March through April (M. Long pers.comm December 2014). Steelhead will return to the 
ocean post-spawning, and some adults will spawn more than once, unlike the majority of Oncorhynchus 
species. Like Coho, steelhead require clear, cool streams with suitable gravel size, depth, and current 
velocity for spawning. Steelhead can enter streams and arrive at spawning grounds weeks or months 
prior to spawning, making the adults susceptible to disturbance and predation. Summer rearing takes 
place primarily in faster parts of pools, and in glides and riffles. Winter rearing occurs at lower densities 
across a wide range of fast and slow habitats. USFS staff confirmed steelhead smolt presence where 
Reneke Creek meets the marsh behind the artificial levee and fry in Reneke Creek upstream of the 
culvert in late summer 2016. 

3.1.7 MARBLED MURRELET 

Marbled murrelet (Brachyramphus marmoratus) is a federal and state-threatened species that spends 
most of its time at sea in open water. Murrelets fly from the ocean to their nests around 65 miles per 
hour, and have been documented over 50 miles from the ocean. Approximately the size of a robin, this 
small seabird nests on large diameter limbs in coastal forests. These limbs, covered in moss, form 
nesting platforms where the birds will lay a single egg. Nest platforms have been found in old growth 
forests as well as in large, remnant trees in mature forests and on western hemlock trees infested with 
dwarf mistletoe. Once thought to require old growth forests, research indicates murrelets are attracted 
to individual trees that fit their nesting requirements rather than a specific forest type. Nesting 
platforms must be at least 4 inches in diameter, preferably 30 meters above the forest floor. Murrelets 
prefer vegetative cover around the limb, but also need enough space to skid to a precarious halt at their 
nest. 

Marbled murrelet are declining rapidly across Oregon, Washington, and California. Threats to this 
species are habitat loss, predation, and potentially declining food quality. Corvids such as American crow 
(Corvus brachyrhynchosύ ŀƴŘ {ǘŜƭƭŜǊΩǎ Ƨŀȅ όCyanocitta stelleri) depredate murrelet nests, and are often 
attracted to food waste and trash at recreation areas like campgrounds and trails. Recovery of marbled 
murrelet requires preservation and creation of habitat supporting nest platforms safe from increasing 
predator populations. 

Marbled murrelet protocol surveys have not been conducted at Sitka Sedge. In the absence of survey 
data, OPRD is assuming presence of marbled murrelet in the upland forests where platform trees exist. 
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While nesting within the park has not been confirmed, protocol surveys for this species are 
recommended prior to initiation of development projects that could affect potential habitat.  

3.1.8 NORTHERN SPOTTED OWL 

The federal and state threatened Northern spotted owl (Strix occidentalis caurina) is a medium sized, 
ŘŀǊƪ ōǊƻǿƴ ƻǿƭ ǿƛǘƘ ǿƘƛǘŜ ǎǇƻǘǎ ƻƴ ǘƘŜ ōǊŜŀǎǘΦ hŦǘŜƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ άƻƭŘ-ƎǊƻǿǘƘέ ŦƻǊŜǎǘǎΣ this owl 
inhabits forests with structurally complexity most commonly found in mature and late-seral stage 
stands. Spotted owl pairs tend to occupy the same territory for many years, and invest significantly in 
parental care. Territory size varies dependent on prey availability, ranging anywhere from 1,000 to 2,000 
acres (Zabel et al. 1995). 

Sitka Sedge does not currently support any known Northern spotted owl pairs, and does not have 
sufficient acreage to support a pair in entirety or provide nesting habitat. However, owls could utilize 
Sitka Sedge for hunting, especially, riparian and mature forests that abut Critical Habitat on Siuslaw 
National Forest. 

3.1.9 WESTERN SNOWY PLOVER 

Western snowy plover (Charadrius nivosus nivosus) is a small, sparrow-sized shorebird with black bars 
on the forehead and behind the eye, and an incomplete black neck ring. The coastal population is 
federally and state threatened, and extends from Washington south to Baja California. Western snowy 
plover breed in open, dry sand where the male scoops out a small nest scrape in the sand. The female 
lays her eggs, usually 3, in the scrape of her choice and the pair strives to incubate and protect the eggs 
from wind, storms, tides, sand, predators, and human disturbance. Extensive habitat loss has pushed the 
remaining birds into small areas, where disturbance from recreation and high predator densities 
negatively impact their ability to reproduce. The Oregon population has been extensively monitored 
since 1990, and most of the population is banded with unique color combinations which makes 
following individuals possible.  Habitat management, predator management, and recreation restrictions 
by OPRD and other state and federal agencies have allowed the Western snowy plovers to increase from 
a low of 35 adults in 1993 to over 400 in 2015. 

OPRD manages the entire ocean shore in Oregon, and in the course of management Western snowy 
plovers could be harmed, resulting in take. In 2010, OPRD signed a Habitat Conservation Plan (HCP) with 
specific conservation measures as part of an Incidental Take Permit (ITP) to account for this loss, protect 
ǘƘŜ ǎǘŀǘŜΩǎ ƭƛŀōƛƭƛǘȅΣ ŀƴŘ ǘƻ Ƴŀƛƴǘŀƛƴ ōŜŀŎƘ ŀŎŎŜǎǎ ŦƻǊ ǊŜŎǊŜŀǘƛƻƴ ŀƴŘ ōŜŀŎƘ ǎŀŦŜǘȅ ǊŜǎǇƻƴǎŜΦ ¢ƘŜ I/t 
designated 16 areas across Oregon as snowy plover management areas, including South Sand Lake at 
Sitka Sedge (Figure 12). In 2016, a Western snowy plover nest was discovered (Figure 13), the first 
known nesting attempt at this site since 1984, a testament to selecting the site for protection and the 
low levels of disturbance relative to other beaches on the north coast. With habitat restoration, 
recreation restrictions, and predator management the plovers will hopefully retain their fragile foothold 
at Sitka Sedge.  
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Figure 12. Snowy Plover Management Areas in Oregon 
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