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EXECUTIVE SUMMARY

Estuaries are globally one of the most productive ecosystems, supporting great biodiversity and
many ecosystem services. By being at the intersection of marine, freshwater, and terrestrial
realms, estuaries provide important habitat to a great diversity of resident and migratory
species. Estuaries have also been noted as one of the most valuable ecosystems in the world,
providing services such as food provisioning, sediment transport buffering, water purification,
carbon storage, buffering against sea level rise and storm surge, and recreation and aesthetic
values. Yet estuaries have long suffered heightened stress from development and alteration
because human populations are often focused in coastal areas. By being at the bottom of
catchments, estuaries accumulate environmental stresses from the entire watershed, including
altered flows of water and sediment, pollution and eutrophication. Estuaries are also influenced
by stressors from the ocean, including fishing pressures, climate change, ocean acidification
and sea level rise. Because of these impacts to estuaries, there is a heed to conserve existing
ecosystem values and restore and enhance these values in the face of potential future impacts.

To support restoration, enhancement and conservation of the ecosystem values of U.S. West
Coast estuaries, we need first to inventory and classify those estuarine systems using a
common scheme. Previous efforts have noted this need and responded with inventories,
assessments and classifications of estuaries along the West Coast, but generally only for a
subset, and often focused on larger estuaries. There are hundreds of estuaries along the West
Coast, ranging from large estuaries to small stream mouths, each with ecological importance
and management significance. A comprehensive inventory of West Coast estuaries is needed to
better guide research, restoration and conservation of these important resources.

We developed a comprehensive inventory of U.S. West Coast estuaries by tallying 691 coastal
confluences for Washington, Oregon and California. To do this, we drew from previous efforts to
inventory estuaries and included additional estuaries identified through National Wetlands
Inventory (NWI) and aerial imagery. Within this inventory and associated geodatabase, we
included georeferenced location, other locational information, size, available data, and estuarine
classifications previously applied to each estuary. We then applied the physiographic setting
subcomponent of Coastal and Marine Ecological Classification Standard (CMECS) as a single
estuarine classification for all West Coast estuaries. This system includes four physiographic
types of estuaries on the West Coast: sounds, bay/embayments, lagoonal estuaries, and
riverine estuaries. The inventory thus serves as somewhat of a crosswalk between this federally
accepted marine and coastal habitat classification system and estuarine classifications
previously applied to various West Coast estuaries. We then developed a geodatabase for this
inventory with a point location for very small estuaries and a polygon outlining the estuary and
associated wetland habitats for each estuary larger than 0.4 hectares.

To support The Nature Conservancy (TNC) and Pacific Marine and Estuarine Fish Habitat
Partnership (PMEP) foundational report entitled, Nursery Functions of U.S. West Coast
Estuaries: The State of Knowledge for Juveniles of Focal Invertebrate and Fish Species, we
developed a decision tree to refine the number of West Coast estuaries to 303 natural estuaries
(with a total open water and wetland area larger than 0.4 hectares) that likely support nursery
habitat for West Coast marine and anadromous species.



Several patterns arise from the CMECS classifications of West Coast estuaries. First, there are
larger estuaries to the north, and more, but smaller, estuaries to the south. Similarly, the
northern region is dominated by riverine estuaries, whereas the southern region is dominated by
lagoonal estuaries. Although lagoonal estuaries are the most common form coastwide, due to
their small size they collectively comprise the smallest cumulative area of estuaries along the
West Coast. Puget Sound, the only true sound along the West Coast, singly constitutes
seventy-one percent of the cumulative area of estuaries along the West Coast, highlighting the
extent, and importance, of this great body of water. Embayment/bays are more abundant to the
south, but common throughout, and comprise the second greatest percent contribution to
estuarine area along the West Coast.

We developed this inventory and geodatabase of West Coast estuaries with the understanding
that although this is a much needed first step to guide management of these valuable
resources, it is simply the first step. We intend for the geodatabase to be a living database and
to be updated and improved upon through time. We and our partners are already working to
improve the extent and GIS representation of West Coast estuaries included in the
geodatabase. Nevertheless, this inventory and geodatabase is the most comprehensive to date
in terms of total estuaries included and the application of one single estuarine classification to all
West Coast estuaries. The inventory and geodatabase serve as a strong foundation for future
research, restoration and conservation efforts directed at West Coast estuaries. This work
immediately supports three PMEP supported fish assessments: PMEP Nursery Habitat
Assessment, National Fish Habitat Plan (NFHP) National Estuary Assessment, and a
Nearshore Forage Fish Assessment. The geodatabase is being maintained by our partners at
the Pacific States Marine Fisheries Commission (PSMFC, contact Van Hare; www.psmfc.orq).
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INTRODUCTION

Coastal confluences, or points at which freshwater meets the ocean, are undoubtedly common
along the Pacific Coast of North America. Yet, to date, there has not been a comprehensive
inventory of the coastal confluences of the U.S. West Coast (Washington, Oregon and
California) that could serve as a foundation for assessing the ecological and economic values of
estuaries. Similarly, although many different types of coastal confluences occur along the West
Coast, there has not yet been a consistent classification scheme applied to all.

Estuaries are unique areas where fresh and ocean waters mix and are influenced by terrestrial,
freshwater and marine realms. As such, estuaries are some of the most productive ecosystems
found in the world and are critically important for their biodiversity and socioeconomic values.
Habitats within estuaries span marine, freshwater and terrestrial realms and they often provide
increased productivity, complexity, and shelter a great diversity of plants and animals. Estuarine
habitats, therefore, may provide a nursery function to juveniles of fish and invertebrate species
by providing increased growth or survival relative to alternative marine or freshwater rearing
habitats, such that estuaries are disproportionately important to the maintenance of populations
of these species (Beck et al. 2001). Estuaries also provide ecosystem services to humans,
including provision of food, water filtration, buffering sediment transport, storage of carbon,
buffering against sea level rise and storm surge, recreation and aesthetic values. When
considering ecosystem services, estuaries have been shown to be one of the more valuable
ecosystems on earth (Costanza et al. 1997).

Despite their noted value and importance to many species, estuaries also are subject to
heightened stress and threats from marine, freshwater and terrestrial realms (Lotze et al. 2006,
Halpern et al. 2008). Significant human populations in coastal areas lead to heightened
development and alteration of estuaries—this threat increases as human populations increase
(Dahl 1990; Zedler 1996). Estuaries suffer impacts beyond development and alteration,
including polution, eutrophication, altered flows, invasive species and impacts from climate
change, including altered water and air temperatures, ocean acidification and sea level rise
(Halpern et al. 2008, Crain et al. 2009, Greene et al. 2014). By being at the lowest point in a
catchment estuaries accumulate both terresterial and freshwater stressors aggregated at the
watershed scale (Gleason et al. 2011, Merrifield et al. 2011). Although there may be regional
differences in degree of stress, impacts are thought to be common throughout West Coast
estuaries (Merrifield et al. 2011, Greene et al. 2014).

Given the documented importance, history of alteration and potential for future impacts in
estuaries, there exists a need for better management, restoration and conservation of estuaries
across the region. An important first step is to inventory and classify West Coast estuaries to
serve as a foundation to help inform and prioritize management decisions. This inventory and
associated geodatabase may be updated through time to reflect the extent, condition and state
of knowledge of West Coast estuaries. The inventory and geodatabase may serve future
research of any nature on estuaries ranging from water quality to development planning, from
primary research into ecosystem function to applied fisheries management



Previoius efforts have inventoried and classified West Coast estuaries, or assessed condition,
but only for a subset, and often focused on larger estuaries (e.g, Emmett et al. 2000, Gleason et
al. 2011). Here we aimed to develop a comprehensive inventory of West Coast estuaries and
apply a single classification system to all West Coast estuaries. Our immediate focus was to
create an inventory and geodatabase to support three fish assessments: Pacific Marine and
Estuarine Fish Habitat Partnership (PMEP) Nursery Habitat Assessment of West Coast
Estuaries, The National Fish Habitat Plan (NFHP) National Estuary Assessment, and A
Nearshore Forage Fish Assessment. As a foundational effort, the inventory also supports The
Nature Conservancy (TNC) and PMEP report: Nursery Functions of U.S. West Coast Estuaries:
The State of Knowledge for Juveniles of Focal Invertebrates and Fish Species (Hughes et al.
2014).

METHODS

Recognizing the significant work to date on inventorying and classifying many West Coast
estuaries, we conducted outreach to experts for guidance on resources to draw from and
methodologies for our efforts. Second, we inventoried estuaries not included in previous efforts
using the National Wetlands Inventory (NWI) or aerial imagery. After compiling and inventorying
the estuaries and estuarine classifications of West Coast coastal confluences, we applied a
single classification to the entire West Coast. We developed a geodatabase with geospatial data
associated with each estuary. Finally, we transferred this geodatabase to our partners, Pacific
States Marine Fisheries Commission (PSMFC), for use as a single resource to guide future
research, restoration and conservation of West Coast estuaries.

INVENTORY

We used outreach to experts as a first step to identify existing estuarine datasets, mapping
efforts, classification schemes, and other research important to this effort. We interviewed
individuals from federal, state and local agencies, academia and non-governmental
organizations with expertise in estuarine and wetlands science, policy and management to
develop a comprehensive understanding of the relevant data that have been developed to date
that could inform the present effort. For Oregon and Washington, we worked primarily with
Oregon’s Department of Land Conservation and Development, NOAA Fisheries, US
Environmental Protection Agency (EPA), University of Washington and Puget Sound Nearshore
Ecosystem Restoration Project. For California, we worked primarily with three entities (San
Francisco Estuary Institute-SFEI, Southern California Coastal Water Research Project-
SCCWRP, and Moss Landing Marine Laboratories-MLML) to synthesize existing estuary
inventories, mapping and available data sets. Preliminary results were vetted by estuarine
experts and members of the PMEP consortium.

Following guidance from experts, we drew from numerous resources to provide a foundation for
the inventory and classification effort. For estuaries in Washington and Oregon, we drew from
previous studies (Lee and Brown 2009; Gleason et al. 2011; Simenstad et al. 2011; Oregon
Department of Land Conservation and Development unpublished data) to inventory all coastal



confluences (from large estuaries to small ephemeral stream mouths entering the Pacific
Ocean), and to compile all classification schemes that had been applied to these systems. For
California, we drew from previous efforts (Lee Il and Brown 2009; Gleason et al. 2011; Southern
California Coastal Water Research Project unpublished data) to inventory all coastal
confluences and compile all classification schemes applied to those systems.

We used the National Wetlands Inventory database, the California Coastal Records Project,
Google Earth in California, and DeLorme’s Washington State Atlas and Gazeteer for Oregon
and Washington to identify and include any additional coastal confluences excluded in previous
efforts.

CLASSIFICATION

Through our outreach to experts and literature review, we identified several estuarine
classifications used in different areas along the West Coast. We evaluated five major existing
classification schemes that had been previously applied to large regions of West Coast
estuaries, were in current use, and include a component that describes the geomorphology of
the estuary:

= Oregon’s Department of Land Conservation and Development’s Estuary Plan Book
(Good 2002)

= Classification of regional patterns of environmental drivers and benthic habitats in Pacific
Northwest estuaries (Lee Il and Brown 2009)

= A Conservation Assessment of West Coast (USA) Estuaries (Gleason et al. 2011)

= Two geomporphological classifications applied in California by Southern California
Coastal Water Research Program and Central Coast Wetlands Group (unpublished
data)

= The federal Coastal and Marine Ecological Classification Standard (CMECS; FGDC
2012)

Below we briefly describe the three major classifications previously applied throughout
Washington, Oregon and California (Lee and Brown 2009, Gleason et al. 2011 and CMECS).
Further definitions of estuarine classes from each classification are available in Appendix 2.

Lee and Brown 2009 (EPA)

This classification effort was initiated by the Pacific Coastal Ecology Branch of the Western
Ecology Division of the U.S. Environmental Protection Agency to support an evaluation of the
extent of eutrophication in West Coast estuaries. The classification could be used to extrapolate
the results from well-studied estuaries to other estuaries within the same class.

Lee and Brown (2009) identified seven general estuary types in the Pacific Northwest based
upon geomorphology, oceanic exchange and riverine influence. These types include coastal
lagoons, blind estuaries, tidally restricted coastal creeks, tidal coastal creeks, marine
harbors/coves, drowned river mouth estuaries and bar-built estuaries. The drowned river mouth
estuaries were further divided into highly river-dominated, moderately river-dominated, or tidal-
dominated.



Gleason et al. 2011

Gleason et al. (2011) conducted a conservation assessment of 146 West Coast estuaries that
characterized biodiversity, threats and human uses, ownership and existing protected lands and
waters. To support this assessment, a hierarchical classification scheme was developed that
first recognizes regional differences in climate, latitude and oceanography and then further
identifies a typology for individual estuaries based on dominant energy sources (fluvial, wave
and tidal). This effort was based on similar work in Australia (Ryan et al. 2003) and New
Zealand (Hume et al 2007).

At level 2 of their hierarchical classification scheme, Gleason et al. (2011) define four estuary
types, which are “distinguished by the relative degree of influence of the hydrodynamic forcing
mechanisms of waves, tides, and rivers.” The estuary types include classic estuary, lagoon,
river mouth and tidal bay.

Coastal and Marine Ecological Classification Standard (CMECS;
Federal Geographic Data Committee 2012)

Given many standards for describing and classifying ecosystems and biological communities in
terrestrial, freshwater and wetland systems, the Federal Geographic Data Committee developed
the Coastal and Marine Ecological Classification Standard (CMECS) to translate the many
marine and estuarine classifications and provide one single unambiguous classification (FGDC
2012). Using two settings (Aquatic and Biogeographic) and four components (Water Column,
Geoform, Substrate and Biotic), CMECS classifies the physical and biological habitats and
waters ranging from the head of tide to the limits of the exclusive economic zone, and from the
spray zone to the deep ocean. CMECS provides a modular, nested, hierarchical system,
whereby any one of the two settings and one or more of the components may be used at
various levels of detail depending upon project needs, available data or expertise.

The physiographic setting subcomponent of CMECS describes landscape-level
geomorphological features from the coast to the deepwater marine environment. The
subcomponent contains 21 feature types, seven of which are applicable to the estuarine
environment. Of these seven estuarine features, four (embayment/bay, lagoonal estuary,
riverine estuary, and sound) are found on the West Coast of the continental United States.

CMECS has been applied to Atlantic and Gulf states, and is being applied by the State of
Oregon to replace the current scheme used in the Oregon Estuary Plan Book (Cortright 1987,
described in Good 2002). CMECS is considered to be the federal/national standard
classification scheme.

APPLYING A SINGLE CLASSIFICATION TO ALL WEST COAST
ESTUARIES

Of the three major estuarine classifications previously applied to large numbers of estuaries on
the West Coast, we chose to apply CMECS to the estuaries in this West Coast inventory
(Appendix 1). We chose CMECS with the understanding that it is a federally vetted system that
has been applied to Atlantic and Gulf Coast estuaries, with intent to apply it to West Coast
estuaries. This suited the needs of our partners within NOAA Fisheries, and provides federal



relevance to this West Coast inventory and classification. CMECS further met the needs of our
other partners, including PMEP and PMSFC, to provide a foundation for three fish assessments
being conducted on the West Coast.

CMECS was federally developed using an accepted format and common terminology with
global applicability. The modular nature of CMECS allows for coarser or finer resolution of
classification to support a wide range of future research and management among West Coast
estuaries. We applied the physiographic setting subcomponent of CMECS (Appendix 2), which
was assessed using areal imagery to classify the 691 estuaries included in this effort. Based
upon this foundation, future work can use other CMECS components to further refine West
Coast estuarine classification. Further, the compilation of several different regional estuarine
classifications in the West Coast estuary inventory serves as a cross reference of how each
previously applied classification relates to CMECS.

GEODATABASE

The estuary inventory geodatabase includes a geolocation for each of the 691coastal
confluences and an attribute table containing locational data and information included in the
inventory: estuary name, state, county, latitude, longitude, size of estuary, estuarine
classification data, other available data and data sources for classifications and the delineation
of estuarine polygons (Figure 1). For very small confluences (<.4 ha) a point location was used
instead of delineating an estuarine polygon. The geodatabase is maintained in an ArcGIS online
project by PSMFC (www.psmfc.org).

Because of the extremely high number of coastal confluences present in California (n=572), and
based upon input from PMEP and others, a decision tree (Figure 2) was created to refine the
number of estuaries to those most likely to support nursery habitat for inclusion in the Nursery
Functions of U.S. West Coast Estuaries: The State of Knowledge for Juveniles of Focal
Invertebrate and Fish Species (Hughes et al. 2014) and other PMEP supported fish
assessments. Although the inventory of the coastal confluences of California remains
comprehensive, a sorting column coded by different decisions in a decision tree (Figure 2,
Appendix 1) was added to focus the nursery assessment on a smaller subset of systems
(n=184 for California; Figure 3).

Polygons outlining the estuarine boundaries were created and compiled in an ArcGIS database
for each of the 303 West Coast estuaries that are the focus of the fish habitat assessments; the
remaining 388 coastal confluences are included as simple point locations in the geodatabase.

Many of the estuary polygons already existed in other geodatabases (e.g., Gleason et al. 2011,
SCCWRP unpublished) and were used for this effort. Mapped boundaries of sub-basins within
Puget Sound, including the Strait of Juan de Fuca, were based upon data obtained from the
Puget Sound Nearshore Ecosystem Restoration Project (PSNERP) geodatabase associated
with Simenstad et al. 2011a. The PSNERP sub-basin shapefile included Hood Canal, Strait of
Juan de Fuca, North Central Puget Sound, South Central Puget Sound, San Juan Islands and
Georgia Strait, South Puget Sound and Whidbey. This file was clipped by the U.S. Census
Washington counties file to retain only the water portions of the basins. The PSNERP current
wetlands shapefile was filtered to include only the euryhaline unvegetated, estuarine mixing,
oligohaline transition, and tidal freshwater categories of wetland. The clipped sub-basins file and



current wetlands files were merged into one shapefile, then dissolved by basin name, resulting
in seven estuary polygons, one for each basin.

For the remaining estuaries we compiled NWI polygons (last update October, 2013) that
included the following habitat types: select marine, all estuarine, all tidal riverine and lacustrine
and palustrine with tidal modifiers. If NWI data was not available or was obviously incorrect, a
new polygon was drawn using the latest aerial imagery (Landsat, Google Earth) and California
Coastal Records.

10



Figure 1. Map and pie charts of the abundance and distribution of CMECS classes of West
Coast estuaries color coded by their CMECS classification. Pie charts characterize how
estuaries are classified using CMECS by state. Numbers above each state are the total number
of estuaries, and numbers for each class are included in each pie chart.
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Figure 2. Decision tree used to refine the number of California estuaries included in the fish
nursery assessment efforts. Numbered boxes on the right were sequential decision points (1-6)
of coastal confluences to exclude, resulting in 184 California Coast estuaries (0 in the Decision
tree column of the inventory, Appendix 1) included in the Nursery Functions of U.S. West Coast
Estuaries (Hughes et al. 2014).
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Figure 3. List of West Coast estuaries included in the Nursery Functions of U.S. West Coast
Estuaries (Hughes et al. 2014), color coded by CMECS estuarine class (green for sound, blue
for riverine estuary, yellow for embayment/bay, and pink for lagoonal estuary). Produced by

SeaSpatial Consulting and used here with permission.

Washington

1 SJislands and Georgia 58 Lake Lytle

Strait Basin

2 Whidbey Basin

3 North Central Puget
Sound Basin

4 Hood Canal Basin

5 South Central Puget
Sound Basin

6 South Puget
Sound Basin

7 Strait of Juan de Fuca
Basin

8 Discovery Bay

9 Sequim Bay

10 Dungeness Bay

11 McDonald Creek

12 Morse Creek

13 Elwha River

14 Salt Creek

15 East Twin River

16 West Twin River

17 Pysht River

18 Clallam River

19 Hoko River

20 SekiuRiver

21 Bullman Creek

22 Sail River

23 Waatch River

24 Sooes River

25 Ozette River

26 Quillayute River

27 Goodman Creek

28 Mosquito Creek

29 Hoh River

30 Cedar Creek

31 Kalaloch Creek

32 Queets River

33 Whale Creek

34 Raft River

35 Camp Creek

36 Duck Creek

37 Quinault River

38 Wreck Creek

38 Maclips River

40 Joe Creek

41 Elk Creek

42 Boone Creek

43 Copalis River

44 Conner Creek

45 Grays Harbor

46 Willapa Bay

47 Loomis Lake Creek

Oregon

48 Clatsop Spit

49 Columbia River

50 Necanicum River

51 Indian Creek

52 Chapman Point

53 Ecola Creek

54 Arch Cape Creek

55 Cowve Beach

56 Short Sand Creek

57 Nehalem River
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59 Rockaway Beach Creek
60 Rockaway Clear Lake
61 Smith Lake

62 Tillamook Bay

63 Netarts Bay

64 Rover Creek

65 Chamberlain Lake
66 Sand Lake

67 Sears Lake

68 Miles Creek

69 Nestucca Bay

70 Daley Lake

71 Neskowin Creek

72 Salmon River

73 Devils Lake

74 Siletz Bay

75 Schoolhouse Creek
76 Depoe Bay

77 Little Creek

78 Yaquina Bay

79 Beaver Creek

80 Rock Creek

81 Alsea Bay

82 Big Creek- Lincoln
83 Yachats River

84 Tenmile Creek North
85 Big Creek - Lane

86 China Creek

87 Cape Creek

88 Berry Creek

89 Sutton Creek

90 Siuslaw River

91 Siltcoos River

92 Tahkenitch Creek
93 Umpqua River

94 Tenmile Creek South
95 Coos Bay

96 Miner Creek

97 Sun
98 Coquille River

99 Twomile Creek South
100 Fourmile Creek

101 New River

102 Floras Creek

103 Sixes River

104 Elk River

105 Port Orford Head
106 Hubbard Creek

107 Brush Creek

108 Mussel Creek

109 Euchre Creek

110 Rogue River

111 Hunter Creek

112 Meyers Creek

113 Pistol River

114 Burnt Hill Creek

115 Cove at Boardman Park
116 Thomas Creek

117 Whaleshead Creek
118 Chetco River

119 Winchuck River

t Bay

California

120 Smith River

121 Lake Earl

122 Pebbie Beach

123 Crescent City Harbor
124 NC9 Crescent Beach
125 Wilson Creek

126 Lagoon Creek

127 Klamath River

128 Johnson Creek

129 Ossagon Creek

130 Fem Canyon

131 Squashan Creek

132 Espa Lag., Gold Bluffs Bch
133 Redwood Creek

134 Stone Lagoon

135 Big Lagoon

136 Little River

137 Clam Beach

138 Widow White Creek
139 Mad River

140 Humboldt Bay

141 Eel River

142 Guthrie Creek

143 Bear River

144 McNutt Gulch

145 Mattole River

146 Jackass Creek

147 Usal Creek

148 Cottaneva Creek
149 Wages Creek

150 Chadbourne Gulch
151 Ten Mile River

152 Sandhill +Inglencok Fen
153 Lake Cleone

154 Virgin Creek

155 Pudding Creek

156 Noyo River

157 Caspar Creek

158 Russian Gulch (Mendo.)
159 Big River Mendocino
160 Little River (Mendo.)
161 Albion River

162 Little Salmon Creek
163 Navarro River

164 Greenwood Creek
165 Elk Creek

166 Irish Gulch

167 Alder Creek

168 Manchester

169 Brush Creek

170 Garcia River

171 Gualala River

172 Stump Beach

173 Russian Gulch (Sonoma)
174 Russian River

175 Salmon Creek

176 Bodega Bay Estuary
177 Estero Americano
178 Estero de San Antonio
178 Tomales Bay

180 Horseshoe Pond

181 Drake ero

182 Bolinas Lagoon

183 Redwood Creek/Big Lagoon

184 Tennesee Valley Lagoon
185 Rodeo Valley Lagoon
186 San Francisco Bay

187 Calera Creek

188 San Pedro Creek

189 Half Moon Bay Airport Lagoon

190 Frenchmans Creek
191 Pilarcitos Creek

192 Tunitas Creek

193 San Gregorio Creek
194 Pomponio Creek
195 Pescadero Marsh
196 Lake Lucerne

197 Gazos Creek

198 Waddell Creek

199 Scott Creek Lagoon
200 Laguna Creek

201 Baldwin Creek

202 Lombardi Creek

203 Dairy Gulch

204 Wilder Creek

205 Yonger Lagoon

206 San Lorenzo River
207 Santa Cruz Harbor
208 Schwan Lagoon

209 Corcoran Lagoon
210 Moran Lake

211 Soquel Creek

212 Aptos Creek

213 Pajaro River

214 Elkhorn Slough

215 Salinas River Estuary
216 Carmel River Estuary
217 Joshua Creek (Garapatta)
218 Little Sur River Lagoon
219 Big Sur River Lagoon
220 Carpoforo Creek

221 Arroyode la Cruz
222 Arroyo del Corral
223 Arroyo Laguna

224 Arroyo del Puerto
225 Little Pico Creek

226 Pico Creek

227 San Simeon Creek Estuary
228 Santa Rosa Creek
229 Villa Creek Lagoon
230 Cayucos Creek Lagoon
231 Old Creek

232 Alva Paul Creek

233 Morra Creek Lagoon
234 Morro Bay Estuary

235 San Luis Obispo Creek Lagoon

236 Pismo Creek Lagoon

237 Arroyo Grande Creek Lagoon

238 Santa Maria River Estuary
239 San Antonio Creek Estuary
240 Santa Ynez River Estuary
241 Honda Creek Lagoon

242 Jalama Creek

243 Canada del la Gaviota Creek

244 Bell Canyon Creek
245 Deveroux Slough

246 Goleta Slough

247 Arroyo Burro Creek Estuary
248 Mission Creek Lagoon

249 Sycamore Creek

250 Andree Clark Bird Refuge
251 Carpenteria Salt Marsh
252 Carpenteria Creek

253 Ventura River Estuary

254 San Buenaventura Beach
255 Ventura Marina

256 Santa Clara River Estuary
257 Channel Istands Harbor
258 Port Hueneme

259 Ormand Beach

260 Mugu Lagoon

261 Trancas

262 Dume Lagoon/Zuma Canyon
263 Malibu Lagoon

264 Santa Monica Canyon
265 Marina del Rey

266 Ballona Creek

267 Cabrillo Marina

268 Long Beach Harbor

269 Los Angeles Harbor
270 Los Angeles River
271 Long Beach Marina
272 Alamitos Bay

273 5an Gabriel River
274 Anaheim Bay
275 Mut

276 Bolsa Chica-Fully Tidal

Bolsa Bay

277 Huntington Channel
278 Santa Ana River

279 Newport Bay

280 Aliso Creek Outlet

281 San Juan Creek

282 Dana Paoint Harbor

283 San Mateo Lagoon

284 San Onofre Creek

285 Las Pulgas Creek

286 Las Flores Creek

287 Aliso Canyon Creek
288 French Lagoon (Canyon)
289 Cockleburr Canyon
290 Santa Margarita Lagoon
291 Oceanside Harbor

292 5an Luis Rey Estuary
293 Loma Alta Slough

294 Buena Vista Lagoon
295 Agua Hedionda

atiquitos Lagoon
San Elijo Lagoon
L

299 Los Pefnasquitos Lagoon

298 San Dieguit

agoon

300 Mission Bay

301 San Diego River

302 San Diego Bay

303 Tijuana River estuary



SUMMARY OF WEST COAST ESTUARY INVENTORY
AND CLASSIFICATION DATA

The inventory and geodatabase shows a pattern of fewer, but larger, watersheds in Washington
and Oregon, and far more, but smaller, watersheds in California (Figure 1, Appendix 1). This
may be a result of the different methods used for the two regions—California is considered to be
comprehensive, but Washington and Oregon may not be as comprehensive. Furthermore, if all
of the sub-watersheds of Puget Sound and larger watersheds were included, the pattern of
abundance likely would reverse—Washington would have the most estuaries; however,
California has more outer coast estuaries than Washington and Oregon combined (Figures 1
and 3-5). There is a clear pattern, likely based upon differences in climate, with fewer larger
watersheds to the north and more but smaller watersheds to the south. Although only estuaries
larger than 0.4 hectares were considered in California, California still has more estuaries with
potential for nursery habitat (n = 184) than Oregon (n = 72), or Washington (n=47; Figure 4).

Data from such a comprehensive inventory illuminate several patterns of distribution and
abundance of different estuarine classes throughout the West Coast (Figures 1-9). There is a
distinct latitudinal gradient of CMECS estuarine classes that is also apparent by state (Figure 1).
Riverine estuaries numerically dominate in Washington; there are only two embayment/bays as
well as the only sound on the West Coast (Figure 1). Oregon is also dominated by riverine
estuaries, has two embayment/bays, but has the first appearance of lagoonal estuaries towards
the south (Figure 1). In California, more than 50 percent of estuaries are lagoonal estuaries, 39
percent are riverine estuaries, and the remainder are embayment/bays (Figure 1). The
extremely large number of estuaries represented in the inventory skews the size distribution
towards smaller systems in California. Considering only estuaries with total area (including the
marsh plain) larger than 0.4 hectares, changes the percent composition of estuaries within
California (Figures 1 and 4). By removing the smaller stream mouths from the California estuary
inventory, the relative abundance of lagoonal estuaries in California increases to 71 percent, the
relative abundance of embayment/bays increases to 19 percent, and the relative abundance of
riverine estuaries drops to 10 percent (Figure 4).

The 303 estuaries included in the Nursery Functions of U.S. West Coast Estuaries (Hughes et
al. 2014) highlight clear patterns in the distribution, abundance and collective area of CMECS
classes of estuaries among West Coast estuaries. Riverine estuaries are more prevalent in the
north, and lagoonal estuaries dominate California (Figure 4). The distribution of CMECS
estuarine classes becomes somewhat more balanced in terms of absolute numbers in each
class for all three states combined, 47 percent of estuaries are lagoonal, 38 percent are riverine,
13 percent are embayment/bays, and the seven sub-basins of Puget Sound comprise the
remaining 2 percent (Figure 5). However, the pattern is very different when considering area
and not numbers (Figure 5), for example the 7,313 km? of Puget Sound accounts for 71 percent
of the area of West Coast estuaries (Figure 5). Although embayment/bays are the second
lowest in abundance, they have the second highest cumulative area (16 percent) for West
Coast estuaries (Figure 5). Riverine estuaries comprise 1273 km? (12 percent) of the total
estuarine area along the West Coast (Figure 5). The abundant, but individually small lagoonal
estuaries total 57 km? (1 percent) of the total estuarine area of West Coast estuaries (Figure 5).
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The distribution of CMECS estuarine class in terms of total area is even more striking when
studied on a state-by-state basis. The estuarine area of Washington is dominated by Puget
Sound (92 percent); the numerically dominant riverine estuaries represent 7 percent of the total
estuarine area for the state, and embayment/bays comprise only 1 percent (Figure 6). Riverine
estuaries dominate in Oregon both numerically (59; Figure 4) and by cumulative area (98
percent; Figure 6); embayment/bays and lagoonal estuaries total 1 percent each of the
cumulative estuarine area for Oregon (Figure 6). Riverine estuaries accounted for only 2
percent of the total estuarine area in California (38 km?; Figure 4). Although lagoonal estuaries
dominate the total count in California (131), their cumulative area is 48 km?, representing only 3
percent of the total estuarine area for California (Figures 4 and 6). The greatest contribution to
estuarine area in California is from embayment/bays, which total 1,553 km?® or 95 percent of the
total estuarine area for California (Figure 6).
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Figure 4. Map and pie charts of the abundance and distribution of CMECS classes of the 303
West Coast estuaries selected for the Nursery Functions of U.S. West Coast Estuaries report
(Hughes et al. 2014), color coded by their CMECS classification. Pie charts characterize how
estuaries are classified using CMECS by state. The map was produced by SeaSpatial

Consulting and is used here with permission.
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Figure 5. Map and pie charts showing the number and area of all West Coast estuaries color
coded by their CMECS classification type. The top pie chart shows total number of each
CMECS estuarine class and the bottom pie chart shows the total area of each CMECS
estuarine class for the 303 West Coast estuaries selected for the Nursery Functions of U.S.
West Coast Estuaries (Hughes et al. 2014). The map was produced by SeaSpatial Consulting
and is used here with permission.
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Figure 6. Map and pie charts showing the area and distribution of CMECS classes of West
Coast estuaries, color coded by their CMECS classification. Pie charts characterize how the 303
estuaries selected for the Nursery Functions of U.S. West Coast Estuaries (Hughes et al. 2014)
are classified using CMECS within and among Washington, Oregon and California. Numbers
above each state are the total area in km? of estuaries, and areas in km? for each class are
included in each pie chart. The map was produced by SeaSpatial Consulting and is used here
with permission.
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DISCUSSION

This estuary inventory and classification builds upon previous efforts to inventory and/or classify
the estuaries of the U.S. West Coast states of Washington, Oregon and California. Prior efforts
have not been as comprehensive in terms of number of coastal confluences and in the
application of a single classification (CMECS) to such a comprehensive inventory of estuaries.

CONTINUED WORK

Estuaries by definition are dynamic, and their properties, including their spatial extent, change
daily and annually. Including the full freshwater extent of tidal influence when mapping estuaries
was suggested by some experts; however, this was beyond the scope of this initial effort. We
instead relied heavily on the federally accepted NWI boundaries to map the estuaries; in some
regards, this imposes an artificial spatial boundary to such dynamic systems, and one that may
quickly become outdated (e.g., NWI was last updated in 2013). Our partners are currently
working on developing models to map full freshwater tidal extent of West Coast estuaries to
update our existing geodatabase (NOAA Fisheries, Greene and Imaki, unpublished data).
Results of their modeling are proving to be quite representative of historic and contemporary
potential extent. Theoretically, these projections can be updated through time, and can
accommodate changes such as sea level rise. Adding these modeling outcomes to the
geodatabase will greatly improve the ability of the geodatabase to guide restoration and
conservation decisions.

It was also suggested to include the full historical extent of wetlands when mapping estuary
boundaries. Doing so would be more ecologically minded and provide some context of
restoration potential, but again was well beyond the scope of this effort. We recognize the value
in comparing historical to present extent of wetlands and estuaries and hope that efforts
currently underway (e.g., Oregon Department of Land Conservation and Development, and
SCCWRP and CCWG in California) can supplement this inventory and geodatabase to better
direct the restoration and management of West Coast estuaries.

Many of the estuaries included in this inventory are quite large and contain noted sub-basins
and even sub-watersheds as direct tributaries to the estuary itself (e.g., San Francisco Bay,
Columbia River and Willapa Bay). Sub-basins within larger estuaries may vary in habitat
attributes and therefore use by juveniles of different fish species. Further, juveniles of certain
species may use the mouths of sub-watersheds within the estuary as rearing habitat and not the
larger sub-basins. Thus, delineation of these sub-basins and sub-watersheds within larger
systems may be important for documenting the specific nursery relationships of many fish
species along the West Coast. As a first step with limited scope, and to keep the inventory
simple, we chose to inventory single coastal confluences and not subdivide these estuaries. We
are working with our partners (NOAA Fisheries) to update the existing geodatabase and
subdivide the larger estuaries appropriately. To do so, we are determining which estuaries are
in need of sub-division and the best manner to subdivide them. We intend for this effort to
create a hierarchical geodatabase, in which the single coastal confluences are maintained, and
then further sub-divisions will be nested within these larger estuaries. This may create more
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comparable units; for example, allowing comparison of Scott Creek’s estuary (on the central
California open coast at 14 hectares in size) to Corte Madera Creek of similar size within San
Francisco Bay, rather than comparing Scott Creek to San Francisco Bay. Refined sub-divisions
may better inform the specifics of the nursery role of West Coast estuaries and thereby better
direct management and restoration of estuarine-dependent species and the habitats and
resources upon which they rely.

Mapping and sub-dividing Puget Sound presents a unique challenge. At the course level, Puget
Sound is a single coastal confluence and the only true “sound” along the West Coast of
Washington, Oregon and California, according to the CMECS physiographic setting
subcomponent. Puget Sound could further be divided into thousands of sub-basins, littoral cells
and sub-watersheds. We drew from existing sub-dividing and mapping efforts (e.g., PSNERP;
and Simenstad et al. 2011a) and recommendations from PMEP and expert panels to divide
Puget Sound into seven sub-basins. We further included the sub-watersheds along the Strait of
San Juan de Fuca. We realize this is a dramatic over-simplification of such a complex system.
Our partners are working on a better manner of sub-dividing and representing Puget Sound
(e.g., PSNERP and NOAA Fisheries, Imaki and Greene). This inventory and geodatabase
provide solid foundations to accommodate each of these updates that are currently underway
by our partners.

The geodatabase is intended to be a working database to be improved upon through time.
Through our efforts and the efforts of our partners, the inventory and geodatabase will be
continually improved upon to meet the different needs required to direct the best management
and conservation of West Coast estuaries. The inventory and geodatabase will serve to
continually inform the extent and condition of West Coast estuaries. By doing so, the inventory
and geodatabase can act as the foundation for the development of ecological prioritization
criteria to prioritize restoration and conservation efforts among West Coast estuaries. Although
further improvements are underway, this inventory and its accompanying geodatabase is the
first comprehensive inventory of all coastal confluences of Washington, Oregon and California,
and incorporates a standardized federally vetted classification applied to each estuary, thus
representing a solid foundation for future work.

The full inventory is available as a geodatabase in an Arc Online project, managed by Van
Hare, PSMFC (www.psmfc.org).
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APPENDIX 1:

INVENTORY AND CLASSIFICATION OF WEST COAST ESTUARIES

Selected data for the 691 estuaries included in the inventory of West Coast estuaries, including name, state, county, latitude,
longitude, estuarine area including adjacent wetlands in hectares, CMECS classification, EPA 2010 classification, TNC classification
(Gleason et al. 2011) and a numerical code associated with decision points from the decision tree (Figure 2) developed to refine the
number of estuaries included in the Nursery Functions of U.S. West Coast Estuaries (Hughes et al. 2014).

Estuary Name

San Juan Islands and
Georgia Strait Basin
Whidbey Basin

North Central Puget
Sound Basin
Hood Canal Basin

South Central Puget
Sound Basin

South Puget Sound
Basin

Strait of Juan de Fuca
Basin
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State

WA

WA

WA

WA

WA

WA

WA

County

Whatcom,
Skagit
Whatcom,
Skagit,
Snohomish,
King

Island,
Jefferson
Jefferson,
Mason,
Grays
Harbor,
Kitsap
Snohomish,
Kitsap, King,
Pierce
Mason,
Kitsap,
Pierce,
Thurston
Clallam,
Jefferson

Latitude

48.90532

48.17697

48.02271

47.65525

47.58629

47.26443

48.18484

Longitude
-122.921

-122.454

-122.61

-122.86

-122.461

-122.705

-123.626

Hectares

248383.3

62519.54

43142.77

39035.36

73298.75

43738.46

2211743

CMECS EPA 2010 TNC Decision
Classification Classification Classification tree

Sound 0
Sound 0
Sound 0
Sound 0
Sound 0
Sound 0
Sound 0



Discovery Bay WA Jefferson 48.05061  -122.875 3704.31 Embayment/ Tidal Bay 0
Bay

Sequim Bay WA Clallam 48.06248 -123.038 610.78 Embayment/ Tidal Bay 0
Bay

Dungeness Bay WA Clallam 48.17241 -123.123 987.75 Riverine Tidal Bay 0
Estuary

McDonald Creek WA Clallam 48.12092 -123.218 6 Riverine 0
Estuary

Morse Creek WA Clallam 48.11699 -123.353 3.95 Riverine 0
Estuary

Elwha River WA Clallam 48.13799 -123.56 65.39 Riverine 0
Estuary

Salt Creek WA Clallam 48.15897 -123.708 58.19 Riverine 0
Estuary

East Twin River WA Clallam 48.16611 -123.946 2.27 Riverine 0
Estuary

West Twin River WA Clallam 48.16626  -123.952 2.31 Riverine 0
Estuary

Pysht River WA Clallam 48.20547 -124.11 62.15 Riverine River Mouth 0
Estuary

Clallam River WA Clallam 48.25348  -124.267 6.17 Riverine River Mouth 0
Estuary

Hoko River WA Clallam 48.28169 -124.366 34.23 Riverine River Mouth 0
Estuary

Sekiu River WA Clallam 48.28733 -124.398 16.54 Riverine 0
Estuary

Bullman Creek WA Clallam 48.34882 -124.532 0.81 Riverine 0
Estuary

Sail River WA Clallam 48.35991 -124.559 3.05 Riverine 0
Estuary

Waatch River WA Clallam 48.34892 -124.652 131.73 Riverine Tide- River Mouth 0
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Estuary dominated
drowned
river mouth

Sooes River WA Clallam 48.31025 -124.656 58.93 Riverine Highly river-  River Mouth

Estuary dominated
drowned
river mouth

Ozette River WA Clallam 48.18068 -124.706 2.72 Riverine Tidally

Estuary Restricted
Coastal
Creeks

Quillayute River WA Clallam 47.91402 -124.601 114.88 Riverine Highly river-  River Mouth

Estuary dominated
drowned
river mouth

Goodman Creek WA Jefferson 47.82502 -124.513 2.78 Riverine Tidal Coastal

Estuary Creek

Mosquito Creek WA Jefferson 47.79992 -124.48 1.33 Riverine Tidally

Estuary Restricted
Coastal
Creeks

Hoh River WA Jefferson 47.7453 -124.4 173.32 Riverine Highly river-  River Mouth

Estuary dominated
drowned
river mouth

Cedar Creek WA Jefferson 47.71108  -124.415 1.72 Riverine Tidally

Estuary Restricted
Coastal
Creeks

Kalaloch Creek WA Jefferson 47.60731  -124.375 3.08 Riverine Tidally

Estuary Restricted

Coastal
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Creeks
Queets River WA Jefferson/Gr  47.53753  -124.349 165.82 Riverine Highly river-  River Mouth 0
ays Harbor Estuary dominated
drowned
river mouth
Whale Creek WA Grays 47.49004  -124.344 1.25 Riverine Tidally 0
Harbor Estuary Restricted
Coastal
Creeks
Raft River WA Grays 47.46196  -124.339 28.97 Riverine Tidally River Mouth 0
Harbor Estuary Restricted
Coastal
Creeks
Camp Creek WA Grays 47.39849 -124.328 4.4 Riverine Tidally 0
Harbor Estuary Restricted
Coastal
Creeks
Duck Creek WA Grays 47.38866  -124.325 1.31 Riverine Tidally 0
Harbor Estuary Restricted
Coastal
Creeks
Quinault River WA Grays 47.34334 -124.277 75.6 Riverine Highly river- River Mouth 0
Harbor Estuary dominated
drowned
river mouth
Wreck Creek WA Grays 47.28422 -124.233 1.19 Riverine Tidally 0
Harbor Estuary Restricted
Coastal
Creeks
Moclips River WA Grays 47.24479 -124.216 9.72 Riverine Tidally River Mouth 0
Harbor Estuary Restricted
Coastal
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Creeks
Joe Creek WA Grays 47.20681  -124.197 6.21 Riverine Tidally Classic
Harbor Estuary Restricted Estuary
Coastal
Creeks
Elk Creek WA Grays 47.19206  -124.196 3.03 Riverine
Harbor Estuary
Boone Creek WA Grays 47.15936  -124.187 1.08 Riverine Tidally
Harbor Estuary Restricted
Coastal
Creeks
Copalis River WA Grays 47.12543  -124.161 115.68 Riverine Moderately River Mouth
Harbor Estuary river-
dominated
drowned
river mouth
Conner Creek WA Grays 47.08999 -124.175 17.44 Riverine Tidally Lagoon
Harbor Estuary Restricted
Coastal
Creeks
Grays Harbor WA Grays 46.95388  -124.002 23053.06 Riverine Tide- Classic
Harbor Estuary dominated Estuary
drowned
river mouth
Willapa Bay WA Pacific 46.58457  -123.957 31886.42 Riverine Tide- Classic
Estuary dominated Estuary
drowned
river mouth
Loomis Lake Creek WA Pacific 46.49149 -124.056 1.39 Riverine Tidally
Estuary Restricted
Coastal
Creeks
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Clatsop Spit OR Clatsop 46.22858 -124.015 8.52 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Columbia River OR Clatsop 46.21859  -123.669 44675.31 Riverine Highly river-  River Mouth 0
Estuary dominated
drowned
river mouth
Necanicum River OR Clatsop 46.01307  -123.921 202.68 Riverine Moderately Classic 0
Estuary river- Estuary
dominated
drowned
river mouth
Indian Creek OR Clatsop 45.93061 -123.979 0.48 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Chapman Point OR Clatsop 45.91501 -123.97 0.26 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Ecola Creek OR Clatsop 45.89906 -123.956 11.56 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Arch Cape Creek OR Clatsop 45.80281 -123.966 0.1 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Cove Beach OR Clatsop 45.79471  -123.967 0.8 Riverine Tidally 0
Estuary Restricted
Coastal
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Creeks
Short Sand Creek OR Tillamook 45.75944  -123.965 1.1 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Nehalem River OR Tillamook 45.70484 -123.89 1531.93 Riverine Highly river-  River Mouth
Estuary dominated
drowned
river mouth
Lake Lytle OR Tillamook 45.63588  -123.939 0.38 Lagoonal Coastal
Estuary Lagoon
Rockaway Beach Creek  OR Tillamook 45.61328  -123.944 0.04 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Rockaway Clear Lake OR Tillamook 45.60545  -123.946 0.05 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Smith Lake OR Tillamook 45.5918 -123.95 1.91 Lagoonal Coastal
Estuary Lagoon
Tillamook Bay OR Tillamook 45.5059  -123.929 2607.74 Riverine Tide- Classic
Estuary dominated Estuary
drowned
river mouth
Netarts Bay OR Tillamook 45.38088 -123.96 759.41 Embayment/ Bar-Built Classic
Bay Estuary Estuary
Rover Creek OR Tillamook 45.32857 -123.967 0.1 Riverine
Estuary
Chamberlain Lake OR Tillamook 45.31857  -123.961 0.4 Lagoonal Coastal
Estuary Lagoon
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Sand Lake OR Tillamook 45.2805 -123.947 461.49 Lagoonal Bar-Built Lagoon
Estuary Estuary
Sears Lake OR Tillamook 45.24468  -123.966 4.62 Lagoonal Coastal
Estuary Lagoon
Miles Creek OR Tillamook 45.23397 -123.97 0.28 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Nestucca Bay OR Tillamook 45.16871 -123.963 489.93 Riverine Highly river-  Classic
Estuary dominated Estuary
drowned
river mouth
Daley Lake OR Tillamook 45.14194 -123.973 0.1 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Neskowin Creek OR Tillamook 45.10408 -123.982 1.38 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Salmon River OR Lincoln 45.03117 -123.981 337.54 Riverine Moderately River Mouth
Estuary river-
dominated
drowned
river mouth
Devils Lake OR Lincoln 44.96798 -124.017 0.18 Riverine
Estuary
Siletz Bay OR Lincoln 44.89311 -124.004 825.15 Riverine Moderately River Mouth
Estuary river-
dominated
drowned
river mouth
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Schoolhouse Creek OR Lincoln 44.87262 -124.038 0.87 Lagoonal Coastal 0
Estuary Lagoon
Depoe Bay OR Lincoln 44.80917 -124.06 4.06 Riverine Marine 0
Estuary Harbors/Cov
es
Little Creek OR Lincoln 44.66628  -124.059 0.45 Riverine 0
Estuary
Yaquina Bay OR Lincoln 44.57325  -123.984 1899.67 Riverine Tide- Classic 0
Estuary dominated Estuary
drowned
river mouth
Beaver Creek OR Lincoln 44.51441  -124.061 68.6 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Rock Creek OR Lane 44.48371  -124.114 0.68 Riverine 0
Estuary
Alsea Bay OR Lincoln 44.43569  -124.029 1020.78 Riverine Moderately Classic 0
Estuary river- Estuary
dominated
drowned
river mouth
Big Creek - Lincoln OR Lincoln 44.36981  -124.087 9.96 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Yachats River OR Lincoln 44.30834 -124.103 20.05 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Tenmile Creek North OR Lane 44.22464 -124.11 2.25 Riverine Tidally 0
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Estuary Restricted
Coastal
Creeks
Big Creek - Lane OR Lane 44.17493 -124.116 2.56 Riverine 0
Estuary
China Creek OR Lane 44.16956 -124.117 0.21 Riverine 0
Estuary
Cape Creek OR Lane 44.13384 -124.123 0.54 Riverine 0
Estuary
Berry Creek OR Lane 44.09318  -124.122 1.22 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Sutton Creek OR Lane 44.06044 -124.128 20.23 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Suislaw River OR Lane 43.99494 -124.016 1702.93 Riverine Moderately River Mouth 0
Estuary river-
dominated
drowned
river mouth
Siltcoos River OR Lane 43.87514 -124.149 23.57 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Tahkenitch Creek OR Douglas 43.80931  -124.165 26.84 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Umpgqua River OR Douglas 43.71103 -124.082 3851.03 Riverine Highly river-  River Mouth 0
Estuary dominated
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drowned
river mouth
Tenmile Creek South OR Coos 43.56127  -124.229 59.7 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Coos Bay OR Coos 43.45025 -124.212 5399.36 Riverine Tide- Classic
Estuary dominated Estuary
drowned
river mouth
Miner Creek OR Coos 43.34569  -124.349 16.1 Riverine
Estuary
Sunset Bay OR Coos 43.33214 -124.375 4.88 Embayment/ Marine
Bay Harbors/Cov
es
Coquille River OR Coos 43.14136  -124.405 1042.19 Riverine Highly river-  River Mouth
Estuary dominated
drowned
river mouth
Twomile Creek South OR Coos 43.04977  -124.439 11.42 Riverine Tidally
Estuary Restricted
Coastal
Creeks
Fourmile Creek OR Coos 43.01056  -124.451 7.99 Riverine
Estuary
New River OR Coos 42.99449  -124.458 194.18 Lagoonal Blind -
Estuary Drowned
river mouth
Floras Creek OR Curry 42.91407 -124.5 14.1 Riverine
Estuary
Sixes River OR Curry 42.84801  -124.538 40.46 Lagoonal Blind - River Mouth
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Estuary Drowned
river mouth
Elk River OR Curry 42.80833  -124.532 75.53 Lagoonal Blind - River Mouth 0
Estuary Drowned
river mouth
Port Orford Head OR Curry 42.75382  -124.509 49.44 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Hubbard Creek OR Curry 42.73569  -124.478 0.98 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Brush Creek OR Curry 42.68565 -124.447 2.88 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Mussel Creek OR Curry 42.61652  -124.399 3.78 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Euchre Creek OR Curry 42.55923 -124.39 18.35 Riverine Tidally 0
Estuary Restricted
Coastal
Creeks
Rogue River OR Curry 42.43422 -124.4 333.06 Riverine Highly river-  River Mouth 0
Estuary dominated
drowned
river mouth
Hunter Creek OR Curry 42.38848 -124.419 11.32 Riverine Tidally 0
Estuary Restricted
Coastal
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Creeks
Meyers Creek OR Curry 42.30646  -124.411 1.66 Riverine Tidally 0