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CHAPTER 2.     FISHERIES

2.1  Introduction

The OWEB assessment method focuses on watershed processes that affect salmonids and

their associated habitats.  Understanding the current condition of salmonid populations in a

watershed is vital to identifying the effects of the spatial and temporal distribution of key habitat

areas.  Additionally, salmonids are often used as indicator species under the assumption that they

are among the most sensitive species in a stream network (WPN 1999, Bottom et al. 1998,

Tuchmann et al. 1996).  Habitat conditions that are good for salmonids generally reflect good

habitat conditions for other species of aquatic biota.  Understanding the complex life cycles,

spatial distribution, and current status of salmonids in a watershed is key to evaluating watershed

management practices and their effects on watershed health.  Ocean conditions also affect

salmonids and populations may be low when ocean conditions are poor.  

In 1994, in response to growing concerns about salmon health on the west coast, the

National Marine Fisheries Service (NMFS) began the most thorough scientific review of Pacific

salmon ever conducted.  The review identified 52 distinct salmon and steelhead populations,

known as Evolutionarily Significant Units (ESUs), of Pacific salmon in Oregon, Washington,

Idaho, and California.  Of these populations, 26 have been listed as threatened or endangered

under the Endangered Species Act (ESA) and most others are in decline or at very low levels

(NMFS 2000).  These listed fish populations are considered likely to become endangered within

the foreseeable future and their current threatened status cannot be explained solely by ocean

cycles or other natural events.  They are at risk of extinction primarily due to human activities,

including over-fishing, habitat destruction, hydropower development, hatchery practices, and

degraded water quality. 

In June, 2000, the NMFS adopted the 4(d) Rule prohibiting the “take” of 14 groups of

salmon and steelhead listed as threatened under the ESA.  This rule prohibits anyone from taking

a listed salmon or steelhead or from engaging in activities that are likely to harm the fish.  The

rules apply to everyone, including state, city, and county government, every business, and each

citizen.  

NMFS (2000) provided a list of activities that could be considered harmful to listed fish. 

The list includes the following activities (and also others not provided here):

• constructing or maintaining structures (e.g., culverts, berms, dams) that eliminate or
impede a listed species’ ability to migrate or gain access to habitat;
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• discharging pollutants into a listed species’ habitat;

• removing biota required for feeding, sheltering, or other essential behavior;

• removing or altering rocks, soil, gravel, vegetation, or other physical structures that are
essential to habitat integrity;

• removing water or altering streamflow in a manner that significantly impairs spawning,
migration, feeding, or other essential behavior;

• various streambed disturbances;

• various shoreline and riparian disturbances.  

2.2 Fish Presence

Anadromous salmonid species known to occur in the Necanicum River watershed include

chinook salmon (Oncorhynchus tshawytscha), coho salmon (O. kisutch), chum salmon (O. keta),

steelhead trout (O. mykiss), and sea-run cutthroat trout (O. clarkii; Table 2.1). The chinook

salmon were introduced; others are native.  An anadromous species of lamprey (Pacific lamprey

[Entosphenous tridentatus]) is also found in the Necanicum River.  Although details of their life

history and habitat requirements differ substantially (Table 2.2), all spawn in fresh water,

migrate through the estuary, and rear for varying lengths of time in the ocean before returning to

their natal streams to complete their life cycle.  Resident cutthroat trout, brook lamprey

(Lamptera planeri), and sculpins (Cottus spp.) are also present throughout the watershed.  Starry

flounder (Platichthys stellatus), staghorn sculpin (Leptocottus armatus), several species of surf 

Table 2.1. Status of anadromous fish occurring in the Oregon Coastal ESU. 
Listing status was obtained from the NMFS website
(http://www.nwr.noaa.gov).

Fish ESU1 Status
Coho Oregon Coast Threatened
Coastal Cutthroat Oregon Coast Candidate
Chum Oregon Coast Not Listed
Chinook Oregon Coast Not Listed
Steelhead Oregon Coast Candidate
1 An Evolutionarily Significant Unit or "ESU" is a genetically or ecologically distinctive group of

Pacific salmon, steelhead, or sea-run cutthroat trout. 
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Table 2.2. Life history patterns for species of concern in the Necanicum River watershed.
Fish Return Spawn Out-migration

Coho 1 Oct. thru Jan. Oct.  thru Jan. Spring
Chinook, fall 1 Sept. thru Nov. Oct. thru Dec. Summer
Steelhead, winter 1 Nov. thru May Jan. thru May Mar-June
Coastal Cutthroat1 Aug. thru Oct., peak Dec thru April Apr-Jun
Chum2 Oct-Nov Nov-Dec Spring
1 Return and spawn dates were provided by W. Weber, based on personal and professional

observations specific to the Necanicum River watershed, conversations with anglers, and ODFW
spawning survey information.  

2 Status Report: Columbia River Fish Runs, 1938-1997

perch, and other miscellaneous estuarine species are found in the tidal portions of the

watershed’s streams as well as within the estuary.  

Peak fish counts recorded for tributaries of the Necanicum River in 1996, 1997, and 1998

are listed in Table 2.3.  Coho, chinook, and steelhead were all more abundant in these tributaries

in 1996 than in 1997 and 1998.  Larger numbers of fish were recorded for the South Fork of the

Necanicum River than for the other surveyed tributaries in 1996.  These data must be interrpeted

with caution because mainstem surveys were not conducted and because the steelhead counts

may represent almost exclusively early-spawning hatchery steelhead (W. Weber, retired,

ODFW, pers. comm., March, 2002).  

2.3 Species of Concern

The National Marine Fisheries Service (NMFS) has listed several anadromous fish species

that do, or could potentially, exist in the watershed as threatened (Table 2.3).  Coho salmon have 

been listed as threatened by NMFS.  Coastal cutthroat and steelhead are candidates for listing. 

Listing for chum and chinook was not warranted as determined by NMFS.  Listing occurs for an

entire ESU.  Coho salmon, coastal cutthroat, and Pacific lamprey are also listed as State

Sensitive Species (ODFW 1997).  

The Endangered Species Act (ESA) requires that forests providing habitat for endangered

species must be protected.  Relationships between land cover and the decline of rare species 

have been established.  For example, loss of late successional forests may be related to declines

in threatened and endangered species such as the northern spotted owl, marbled murrelet, and 
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Table 2.3. Peak live and dead fish counts for tributaries of the
Necanicum River (Source:  ODFW 2000).1  

Tributary
Year

1996 1997 1998
Coho

Bergsvik Creek 8 - -
Joe Creek 4 - 3
Little Humbug Creek 4 4 -
SF Necanicum River 8 - -

Chinook
Bergsvik Creek 3 - -
Joe Creek 3 - -
Little Humbug Creek 2 1 -
SF Necanicum River 15 - -

Steelhead2

Bergsvik Creek 6 - -
Joe Creek 4 - 9
Little Humbug Creek 3 2 -
SF Necanicum River 42 - -
1 These data do not include mainstem surveys and therefore may

dramatically understate the abundance of wild winter steelhead, fall
chinook, and chum salmon.  The steelhead counts may represent almost
exclusively early spawning hatchery steelhead recorded incidental to the
process of completing coho surveys (W. Weber, retired, ODFW, pers.
comm., March, 2002)

2 Total live fish count used for this species

coho salmon (Garono and Brophy 1999, Tuchmann et al. 1996).  An understanding of the land

patterns associated with the distribution of these species can lead to a better understanding of

how to conserve them.    

Private, federal, and state owned lands have their own mandates for the protection and

conservation of the habitats related to these threatened and endangered species.  Private timber

practices are regulated by the Forest Practices Act, which was designed to help protect important

habitats.  The ODF is developing an assessment and management plan to detail forest

management practices within areas occupied by threatened species.  Due to the complex

interactions in watersheds, all of these practices must be considered on both public and private

land in order to effectively manage the natural resources for the protection of the critical habitats

associated with these species.  
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  Background information on fisheries status is summarized below.  Much of the following

information was taken directly from ODFW’s Biennial Report on the Status of Wild Fish in

Oregon (ODFW 1995) or from the NMFS website (http://www.nwr.noaa.gov).  A considerable

amount of information specific to the Necanicum watershed was provided by Walt Weber, a

retired ODFW fish biologist, and member of the Necanicum River Watershed Council.  

2.4 Coho

2.4.1 Life History

The coho salmon (Oncorhynchus kisutch) is an anadromous species that rears for part of its

life in the Pacific Ocean and spawns in freshwater streams in North America.  Coho may spend

several weeks to several months in fresh water before spawning, depending on the distance they

migrate to reach their spawning grounds.  All adults die within two weeks after spawning.

Juveniles normally spend one summer and one winter in fresh water, although they may remain 

for one or two extra years in the coldest rivers in their range. They migrate to the ocean in the

spring, generally one year after emergence, as silvery smolts about four to five inches long. 

Most adults mature at 3 years of age (ODFW 1995).  

2.4.2 Listing Status (Source: http://www.nwr.noaa.gov). 

Coho Salmon were listed as a threatened species on August 10, 1998 for the Oregon Coast

ESU.  The ESU includes all naturally spawned populations of coho salmon in Oregon coastal

streams south of the Columbia River and north of Cape Blanco.  Major river basins containing

spawning and rearing habitat for this ESU comprise approximately 10,606 square miles in

Oregon.  The following counties lie partially or wholly within these basins: Benton, Clatsop,

Columbia, Coos, Curry, Douglas, Jackson, Josephine, Lane, Lincoln, Polk, Tillamook,

Washington, and Yamhill.  Coho salmon are listed as a State Sensitive Species statewide.  

2.4.3 Population Status

Coho harvests during the 1800s and early 1900s in the north to mid-coast region (Columbia

River to Siuslaw River) of the Oregon coast were primarily by gill net fleets that operated in the

estuaries and lower river reaches.  By the 1930s, an ocean troll fishery was well established. 

Coastal spawning ground counts did not begin until 1950.  Total coho abundance, including

harvested fish, was estimated for the north to mid-coast region by ODFW (1995) from historical
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data such as cannery records and landing fees.  Abundance estimates declined from 900,000

adults per year in 1890 to less than 200,000 adults per year in the 1950s and less than 40,000

adults per year in the 1990s.  

Spawning ground survey data in the north to mid-coast gene conservation group have shown

significant declines in coho abundance between 1950 and 1980 (McGie 1981).  These population

declines continued through the 1980s and 1990s.  The decline in coastal coho productivity is

illustrated by the trend in the ratio of offspring produced per spawner, calculated from peak

counts.  The pre-harvest recruits per spawner ratio declined an average of 7 percent per year for

the brood years 1975 through 1991 (ODFW 1995).  

Braided channels and marshes in the lower gradient reaches historically provided highly

productive rearing areas for juvenile coho.  Forested upland habitat provided favorable channel

structure and temperature conditions.  Historical coho populations sizes were also influenced by

watershed size and gradient.  Larger coho populations were found in the larger and lower

gradient watersheds, and smaller populations were found in the smaller streams and in steep,

high-gradient basins (ODFW 1995).  

Gillnet catches from the Nehalem River alone totaled 150,000 fish in the 1930s (W. Weber,

retired, ODFW, pers. comm., March, 2002), and therefore the ODFW (1995) estimate of

900,000 fish for the entire state may be too low.  Anecdotal information on cannery records can

provide some perspective.  In the late 1890s, about 3,700 cases of salmon were canned at a

Necanicum estuary cannery site.  It appears most of the fish were coho salmon, although chum

salmon were likely also canned.  Some rough calculations by W. Weber (retired, ODFW, pers.

comm., March, 2002) suggested that about 25,000 Necanicum River salmon were canned per

year at that time.  Assumptions made in this calculation include 48 one lb cans/case, a total fish

weight of 68 lbs to produce 48 lbs of canned fish, and an average fish weight of 10 lbs.  The first

two assumptions are validated in Craig and Hacker (1940).  In addition, during the mid 1800s,

three tribes of native Americans  would gather in the Necanicum estuary each fall to harvest

salmon (Connolly 1992).  This would also indicate the presence of substantial numbers of fish.  

Population estimates based on intensive spawning surveys over the last 11 years (1990-

2000) indicate an average spawning escapement of about 600 fish (ODFW spawning survey

analysis).  The range was 185 (1992) to 1135 (1991).  Statisitcal confidence limits are quite

wide.  These estimates do not include any data from the Neawanna system, but do include fish
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from the Ecola Creek watershed.  Escapement data for 2001 will exceed 1200 fish (W. Weber,

retired, ODFW, pers. comm., March, 2002).  

A summary of wild coho salmon status for the North Coast District indicated that the coho

salmon population was very depressed in the Necanicum River.  Surveys in 1994-1995 along

12.2 miles of the Necanicum counted 88 fish, indicating that the Necanicum population was low,

but well above 100, even in a very poor return year (Weber and Sheahan 1995).  In poor return

years, a number of survey reaches indicated no fish or peak counts of less than three fish per

mile (ODFW Spawning Survey Reports).  Little or no production is indicated when counts are

that low, as the presence of both male and female fish is not guaranteed.  

Numbers of adult coho (mostly age 3) escaping to the spawning grounds have been indexed

using the peak count method, which is based on repeated counts on the spawning grounds. Peak

count surveys were conducted by ODFW between 1981 and 2001.  Cumulative counts and

population estimates by watershed were compiled during the same period.  Peak counts were

relatively high in 1982, but since 1983 have remained low and variable (Figure 2.1). All-time

lows were reached in 1997.  

ODFW conducted eight random peak count surveys for coho salmon in the Necanicum

River in 1998 and 12 surveys in 1999.  The average adult coho peak count recorded per mile was

6.2 in 1998 and 3.7 in 1999.  

Coho spawning surveys have been conducted throughout the Necanicum watershed for

about 15 years.  One standard survey, 1.5 miles of the upper Necanicum River, has been

conducted longer than that.  Other survey reaches are selected at random each year from a list of

stream reaches that appear to provide potential for coho spawning.  

ODFW estimated coast-wide coho spawner abundance for the 1999 spawning season.  The

estimate of adult coho spawners in the Necanicum River, Ecola Creek, and associated mid-size

ocean tributaries was only 708 fish (± 344, 95 percent confidence interval).  This constituted 8

percent of the estimate for the entire north coast region.  The vast majority (91.5 percent) of the

north coast coho were estimated to occur in the Nehalem River, Tillamook Bay, and Nestucca

River drainages (ODFW 2000).  

2.4.4 Factors Responsible for Decline

A combination of factors, including rearing and spawning habitat degradation, reduction in

summer streamflow, passage impacts at dams and culverts, decrease in ocean productivity, 
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Figure 2.1. Peak count coho salmon data (number of fish counted) for the  period
1981 through 1998 in the upper Necanicum River (Source:  Weber and
Sheahan 1995, ODFW 2000).  

excessive fishing, and impacts caused by hatchery programs, have been implicated in most of the

declines and extinctions of coho salmon populations in Oregon. Coho salmon evolved in

freshwater ecosystems that were historically characterized by a high degree of structural

complexity, including the presence of  large woods, flood plains, braided channels, beaver ponds

and, in some cases, lakes. Anthropogenic activities, including timber harvest, mining, water

withdrawals, livestock grazing, road construction, stream channelization, diking of wetlands,

waste disposal, gravel removal, farming, urbanization, and splash dam logging have altered most

freshwater ecosystems. In the last 15 years, the productivity of the marine environment used by

Oregon coho also has declined.  Ocean productivity appears to have rebounded in 2000 and

2001.  This decline in ocean productivity appears to have been part of a long-term, apparently

natural cycle in ocean conditions that is outside of management influence. These decreases in

freshwater and marine habitat condition coincided with several decades of increasing releases of

hatchery coho salmon and sustained high harvest rates. Wild populations have declined, and the

range of coho salmon in Oregon has contracted concurrent with these activities and processes

(ODFW 1995).
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Basic stream productivity has declined with declining spawning numbers.  Historically,

salmon carcasses were abundant and were trapped in abundant woody structures.  Today we

have neither abundant salmon carcasses nor woody structures.  Salmon carcasses, eggs, and fry

provided direct feeding opportunities for juvenile salmonids and aquatic invertebrates.  Many

forms of wildlife also utilized the carcasses and eggs.  Key marine-derived nutrients such as

nitrogen, carbon, and phosphorus stimulated the bottom of the food chain in the stream system

(Cederholm et al. 1999).  

In coastal rivers and lower Columbia Basin tributaries, low summer flows and the loss of

complex in-stream structure, winter side channels, sloughs, and shade have been predominant

problems. Timber harvest in the coastal temperate rain forest belt has contributed to winter

habitat loss, particularly in the upper reaches of basins. Logging has caused the loss of large

conifers from riparian areas that would have provided long-lasting in-stream structure when they

fell into streams. Siltation from logging roads, road-failures, and loss of ground cover, along

with reduction of water filtering and shade due to the removal of riparian vegetation, have

reduced egg and juvenile survival. Historical logging practices also used splash dams that ripped

spawning gravel and in-stream rearing structure out of streams when logs were flushed

downstream as a form of transport. Agriculture, industrialization, and urbanization have

degraded coho rearing habitat in the lower reaches and estuaries of many coastal streams through

such actions as diverting water, channelizing streams, diking off-channel and estuary areas, and

releasing effluents that elevate temperatures and reduce water quality (ODFW 1995).

Coho habitat impacts in north and mid-coast lowlands and estuaries have primarily been

caused by agriculture, urbanization, and transportation.  Braided lowland channels provided

important, productive rearing areas.  Many of these areas have been lost to diking,

channelization, and draining of marshlands.  The main land use along the upland reaches of

north to mid-coast watersheds is timber harvest.  Impacts to coho from timber harvest have been

most severe on private lands, although forest practices have improved significantly since the

passage of Oregon’s Forest Practices Act.  The most significant impacts are believed to have

resulted from loss of large wood and old growth conifers in the riparian zone (ODFW 1995).  

2.4.5 Species Distribution

ODFW mapped current coho distribution by attributing 1:100,000 stream coverages based

on survey data, and best professional judgment of local fish biologists.  The mapped
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distributions identified spawning, rearing and migration areas.  These coverages are dynamic

data sets that are scheduled to be updated every two years.  They are available on ODFW’s

website (ftp://ftp.dfw.state.or.us/pub/gis).  

Coho salmon utilize as habitat the entire Necanicum River watershed, including all of the

subwatersheds (Figure 2.2).  Natural fish barriers are few and tend to occur in upper sections of

small tributary streams.  The Necanicum River watershed provides extensive coho habitat,

although the coho population is small.  Key production areas for the Necanicum likely include

portions of Circle Creek, South Fork Necanicum, North Fork Necanicum, Bergsvik Creek, Joe

Creek, and the upper Necanicum, based on cursory analysis of data from three recent years

(1998-2000).  Volunteer surveys of the Stanley Lake basin and Shangrila Creek indicate that

these are also important production areas (W. Weber, retired, ODFW, pers. comm., March,

2002).  

2.4.6 Hatcheries

Most current hatchery programs are designed to concentrate returning hatchery adults to

traps where they can be captured and removed before they enter wild populations.  All of the

hatchery programs along the mid to north coast of Oregon are implemented for the purpose of

providing fish for ocean harvest.  Ocean harvest is a mixed-stock harvest, however, which

includes wild, as well as hatchery fish.  High harvest rates in the 1970s (above 75 percent,

reaching 87 percent in 1976) were probably excessive for wild populations (ODFW 1995). 

Harvest rates on wild coastal coho declined substantially after the adoption of the Oregon

Coastal Coho Management Plan in 1982.  

Hatchery coho may have contributed to the decline of wild coho salmon, although there has

not been a coho hatchery on the Necanicum River. Hatchery programs supported historical

harvest rates in mixed-stock fisheries that were excessive for sustained wild fish production

(TBNEP 1998).  Hatchery coho have also strayed to spawn with wild fish, which may have

reduced the fitness and therefore survival of the wild populations through outbreeding

depression (Hemmingston et al. 1986; Flemming and Gross 1989, 1993; Hjort and Schreck

1982; Reisenbichler 1988), and which lowered effective population sizes (Ryman and Laikre

1991). Finally, hatcheries may have reduced survival of wild juveniles through increased

competition for limited food in streams, bays, and the ocean in years of low ocean productivity, 
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2000).  Coho are native, but fall chinook were introduced to this drainage.  
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through attraction of predators during mass migrations, and through initiation or aggravation of

disease problems (Nickelson et al. 1986).

There have been no hatchery coho released in the Necanicum watershed since 1990.  During

the period 1978 through 1983, North Nehalem stock smolts (47,000 to 200,000) were released in

four of those six years and North Nehalem stock presmolts (48,000 to 211,000) were released in

three of those six years.  During the period 1983 through 1990, eggs (23,000 to 294,000) of the

same stock were provided to STEP volunteers for streamside incubator fry production.  Stocking

information after 1977 is from ODFW stocking records.  Prior to 1978 there were some releases

of Columbia River stock fry (pers. comm. to W. Weber, W. Knispel, ODFW biologist, 1950s-

1991, March, 2002).  Stocking records prior to 1978 are archived in the ODFW Clackamas

office.  

2.5 Coastal Cutthroat

2.5.1 Life History

Coastal cutthroat trout exhibit diverse patterns in life history and migration behaviors. 

Populations of coastal cutthroat trout show marked differences in their preferred rearing

environments (river, lake, estuary, or ocean); size and age at migration; timing of migrations; age

at maturity; and frequency of repeat spawning.  Anadromous or sea-run populations migrate to

the ocean (or estuary) before returning to fresh water.  Anadromous cutthroat trout either spawn

during the first winter or spring after their return or undergo a second ocean migration before

maturing and spawning in fresh water. Anadromous cutthroat are present in most coastal rivers. 

Nonmigratory (resident) forms of coastal cutthroat trout occur in small headwater streams and

exhibit little in-stream movement. They generally are smaller, become sexually mature at a

younger age, and may have a shorter life span than many migratory cutthroat trout populations.

Resident cutthroat trout populations are often isolated and restricted above waterfall barriers, but

may also coexist with other life history types.

2.5.2 Listing Status (Source: http://www.nwr.noaa.gov). 

On April 5, 1999, NMFS determined that listing was not warranted for the Oregon Coast

ESU.  However, the ESU is designated as a candidate for listing due to concerns over specific

risk factors.  The ESU includes populations of coastal cutthroat trout in Oregon coastal streams

south of the Columbia River and north of Cape Blanco (including the Umpqua River Basin,
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where cutthroat trout were listed as an endangered species in 1996).  Major river basins

containing spawning and rearing habitat for this ESU comprise approximately 10,606 square

miles in Oregon.  The following counties lie partially or wholly within these basins: Benton,

Clatsop, Columbia, Coos, Curry, Douglas, Jackson, Josephine, Lane, Lincoln, Polk, Tillamook,

Washington, and Yamhill. The coastal cutthroat is listed as a State Sensitive Species throughout

its Oregon range.  

2.5.3 Population Status

Less is known about the present status of sea-run cutthroat trout than about other

anadromous salmonid species in the watershed. Sea-run cutthroat trout, the smallest of the

anadromous salmonids present in the watershed, have not been fished commercially and are

difficult to inventory. Although sea-run cutthroat trout are harvested in the recreational fishery,

their numbers are not recorded on salmon/steelhead report tags. Therefore, determination of

trends in abundance cannot be made on the basis of catch data. Beginning in 1997, sea-run

cutthroat trout angling regulations were changed to “catch and release” only (TBNEP 1998).

This change provided protection to not only adult sea-run fish, but also to presmolt and smolt life

stages.  Most sea-run cutthroat smolts and many of the rearing presmolts exceed the 8 inch

minimum size limit that was in effect until 1997.  Cutthroat trout spawn in small headwater

tributaries in late winter and early spring when water conditions are generally poor for viewing.

Age at spawning is highly variable (2 to 10 years) and individual adults may spawn more than

once during their lifetime (Emmett et al. 1991).

Cutthroat trout populations are believed to be at very low levels in all North Coast District

waters (Weber and Sheahan 1995).  The status of the Necanicum River population is not known.  

2.5.4 Factors Responsible for Decline

Coastal cutthroat trout tend to spawn in very small (first and second order) tributaries.

Young fry move into channel margin and backwater habitats during the first several weeks.

During the winter, juvenile cutthroat trout use low velocity pools and side channels with

complex habitat created by large wood.

Very little is known about the habitat requirements and preferences of sea-run cutthroat

trout in estuarine environments. Juvenile and adult cutthroat trout spend considerable time in

tidal rivers and low-gradient estuarine sloughs and tributaries during spawning and feeding
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migrations. Large wood likely is an important habitat component for cutthroat trout during their

estuarine residence. 

It appears that the lack of salmon carcasses in recent years may  have had an adverse effect

on stream productivity and cutthroat populations.  Freshwater habitat problems may have serious

consequences for cutthroat trout because of their lengthy freshwater residence (two to four years

for anadromous fish and their complete life cycle for resident fish).  They appear to remain near

shore, probably near the mouth of their natal river, during their marine occupancy.

There are no consistent indicators of trends in abundance of sea-run coastal cutthroat trout. 

Based on creek surveys and fish counts at dams, however, ODFW has raised concerns that

populations in Oregon may be experiencing widespread decline (ODFW 1995).  In contrast,

resident populations appear to remain relatively abundant, even in streams where sea-run

populations have sharply declined.  This suggests the impacts of problems that occur along

migration corridors, in estuaries, and/or in near-shore environments (ODFW 1995).  It appears

that sea-run cutthroat may be particularly sensitive to adverse ocean conditions.  Because of their

localized estuary and ocean distribution, they are unable to avoid poor local ocean conditions. 

When such conditions reduce alternative prey species for larger predators such as marine

mammals, cormorants, terns, and salmon, the cutthroat, from smolt to adult life stages, become

major prey items.  They seem to be an ideal size for such common predators as harbor seals and

cormorants.  At the same time, many of the cutthroat’s prey, such as juvenile anchovy, herring,

and candlefish, may be in short supply (W. Weber, retired, ODFW, pers. comm., March, 2002).  

2.5.5 Species Distribution

Sea-run cutthroat trout distributions have not been mapped by ODFW.  However, ODFW

identified populations of anadromous and resident cutthroat trout that use portions of the

Necanicum River watershed.  Resident populations exist in Beerman Creek above a waterfall at

RM2, South Fork Necanicum River above numerous falls, Brandis Creek above a waterfall at

RM0.5, Lindsley Creek above a waterfall at RM0.25, and Grindy Creek above a 50-foot

waterfall (ODFW 1995).  Anadromous cutthroat populations were identified in the mainstem

Necanicum River.  



Necanicum River Watershed Assessment Chapter 2.  Fisheries
March, 2002 Page 2-15

2.5.6 Species Interactions

Cutthroat trout populations with different life history patterns may be sympatric in the same

river.  The level of genetic exchange between cutthroat trout of different life history types, for

example, between sea-run and resident forms, is poorly understood (ODFW 1995). A single

population may be polymorphic for several life histories; or the life histories may form separate

breeding populations through assortative mating, but still exchange low levels of gene flow; or

the life history types may form completely reproductively isolated gene pools. Extensive genetic

and life history surveys will be needed to clarify these relationships.

Habitat use by juvenile cutthroat trout is affected by interactions with other salmonids,

although the extent of the effect is poorly understood. It is known, however, that whereas

juveniles prefer to rear in pools, young-of-the-year cutthroat trout may be displaced into low

gradient riffles, particularly by the more dominant coho salmon. The selection of small

tributaries for spawning and early rearing may help to reduce competitive interactions between

cutthroat trout and steelhead trout or coho salmon. Differential selection of spawning habitat also

may help to minimize hybridization with rainbow/ steelhead trout (ODFW 1995).

2.5.7 Hatcheries

Trout stocking was initiated in the Necanicum watershed during the late 1960s, but most of

the early releases were rainbow trout from Willamette Valley hatcheries (pers. comm. to W.

Weber, W. Knispel, ODFW, March, 2002).  From 1978 through 1994, between 6,000 and 15,000

10-inch cutthroat smolts from Cedar Creek Hatchery (Alsea stock) were released (ODFW

stocking records).  Stocking records prior to 1978 are stored in the Clackamas office archives. 

The rainbow trout and cutthroat trout releases prior to about 1985 were designed to provide a

“put and take” fishery in the spring.  Returns of adult sea-run fish were regarded as an incidental

bonus.  With the realization that the adult fish were actually providing more recreation, the

releases between 1985 and 1990 were changed to enhance adult returns.  North Nehalem stock

eggs (9,000 to 24,000) were provided to STEP volunteers with streamside incubators (ODFW

stocking records).  Stocking of cutthroat was discontinued in 1995, however, because of low

returns to anglers and concerns regarding interactions with wild fish (Weber and Sheahan 1995).  
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2.6 Chum

2.6.1 Life History

The chum salmon is an anadromous species that rears in the Pacific and Arctic oceans and

spawns in freshwater streams in North America.  Most of the chum salmon life span is spent in a

marine environment. Adults typically enter spawning streams ripe, promptly spawn, and die

within two weeks of arrival. Most spawning runs are over a short distance, although

exceptionally long runs occur in some watersheds in Asia and Alaska. Adults are strong

swimmers, but poor jumpers and are restricted to spawning areas below barriers, including minor

barriers that are easily passed by other anadromous species. Juveniles are intolerant of prolonged

exposure to fresh water and migrate to estuarine waters promptly after emergence. A brief

residence in an estuarine environment appears to be important for smoltification and for early

feeding and growth. Movement offshore occurs when the juveniles reach full saltwater tolerance

and have grown to a size that allows them to feed on larger organisms and avoid predators.

Chum salmon mature at 2 to 6 years of age and may reach sizes over 40 pounds (ODFW 1995),

although 20 pounds would be a trophy fish in Oregon.

2.6.2 Listing Status (Source: http://www.nwr.noaa.gov). 

On March 10, 1998, NMFS determined that listing was not warranted for the Pacific Coast

ESU.  The ESU includes all naturally spawned populations of chum salmon from the Pacific

coasts of California, Oregon, and Washington, west of the Elwha River on the Strait of Juan de

Fuca.  Major river basins containing spawning and rearing habitat for this ESU comprise

approximately 10,152 square miles in Oregon and Washington.  The following counties lie

partially or wholly within these basins: Oregon - Benton, Clatsop, Columbia, Coos, Curry,

Douglas, Jackson, Josephine, Lane, Lincoln, Polk, Tillamook, Washington, and Yamhill;

Washington - Challam, Cowlitz, Grays Harbor, Jefferson, Lewis, Mason, Pacific, Thurston, and

Wahkiakum.  Chum salmon are classified as a State Sensitive Species throughout Oregon.  

2.6.3 Population Status

Chum salmon populations have been very depressed on the Oregon side of the lower

Columbia River.  Some Washington streams (e.g., Grays River) along the lower Columbia have

substantial populations of both hatchery and wild chum.  Wild populations in Willapa Bay, just

north of the Columbia River, appear to be very healthy.  The Necanicum River has a sustaining
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Figure 2.3. Chum counts for the period 1991 through 1995 (Source: 
ODFW 2000)

run of chum salmon, but it is very small.  ODFW surveyed 25 percent of the chum salmon

spawning habitat in the Necanicum watershed from 1991 through 1994.  Numbers of live chum

counted in the surveys ranged from a high of 172 fish in 1992 to a low of 15 fish in 1994 (Figure

2.3).  Weber and Sheahan (1995) concluded that this population was barely holding.  The

spawning area and population of chum salmon in the Necanicum River are both small and

unstable.  ODFW (1995) concluded that the chum salmon population in the Necanicum is very

vulnerable.  

The most substantial populations of chum salmon in Oregon occur in Nehalem Bay,

Tillamook Bay, Netarts Bay, and perhaps the Nestucca River.  Monitoring in these areas has 

shown significant variability, but also a substantial decline during the 1950s, from which these

populations have not recovered.  

2.6.4 Factors Responsible for Decline

Chum salmon spawning habitat has been impacted in Oregon by siltation, channelization

and gravel extraction. Siltation of spawning gravels has resulted from road construction, road

failures, and logging. Access to historical spawning areas has been blocked by structures that

continue to be passable by other anadromous fish, including tidegates, culverts, and gravel

berms. Degradation of estuaries due to diking, water diversions, loss of marsh and cedar

boglands, loss of estuary complexity, urbanization, and other actions has probably had a severe
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effect on chum salmon. The species in Oregon requires typical low gradient, gravel-rich,

barrier-free freshwater habitats and productive estuaries (ODFW 1995).

Unstable gravel bars present an on-going problem for chum salmon in the Necanicum River. 

Urbanization impacts, such as rip rap, also pose a threat.  

2.6.5 Species Distribution

ODFW mapped current chum distribution by attributing 1:100,000 stream coverages based

on survey data and best professional judgment of local fish biologists.  Distributions identified

spawning, rearing and migration areas.  These coverages are dynamic data sets that are

scheduled to be updated every two years.  They are available on ODFW’s website

(ftp://ftp.dfw.state.or.us/pub/gis).  

Chum salmon use only the lower portions of the mainstem Necanicum River (Figure 2.4). 

Chum species in Oregon requires typical low gradient, gravel-rich, barrier-free freshwater

habitats and productive estuaries.  

2.6.6 Hatcheries

Oregon has never had a large chum salmon hatchery program, and there are currently no

state hatchery programs for the species. One private hatchery has operated in the Nehalem

estuary over the past few years. The objective at this hatchery has been to collect all returning

hatchery adults, although some straying has occurred. Chum salmon are probably impacted by

coho salmon hatchery programs that release large numbers of hatchery smolts into estuaries that

are used by rearing juvenile chum. Coho salmon juveniles have been shown to be a major

predator on chum juveniles in the Northwest (Hargreaves and LeBrasseur 1986). Juvenile chum

salmon may also be affected by large releases of fall chinook salmon hatchery fish, particularly

presmolts, since fall chinook juveniles also rear in estuaries and may compete with chum

juveniles (ODFW 1995).

2.7 Steelhead

2.7.1 Life History

Necanicum River steelhead are winter-run fish; summer steelhead in Oregon are present

only in a few large watersheds.  The subspecies (Oncorhynchus mykiss irideus) includes a

resident phenotype (rainbow trout) and an anadromous phenotype (coastal steelhead).  Steelhead 
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express a further array of life histories, including various freshwater and saltwater rearing

strategies and various adult spawning migration strategies. Juvenile steelhead may rear one to

four years in fresh water prior to their first migration to salt water. Saltwater residency may last

one to three years.  Adult steelhead may enter fresh water on spawning migrations year round if

habitat is available for them, but generally spawn in the winter and spring.  Both rainbow and

steelhead may spawn more than once. Steelhead return to salt water between spawning runs. 

Relatively few (approximately 10 percent, mostly females) are successful in making a second

spawning migration.  Winter steelhead generally enter streams from November through May and

spawn soon after entering freshwater. Age at the time of spawning ranges from 2 to 7 years with

the majority returning at ages 4 and 5 (Emmett et al. 1991). 

2.7.2 Listing Status  (Source: http://www.nwr.noaa.gov). 

On March 19, 1998, NMFS determined that listing was not warranted for the Oregon Coast

ESU.  However, the ESU is designated as a candidate for listing due the fact that hatchery fish

heavily supplement many of the runs and that survival of both wild and hatchery fish has

declined recently (Busby et al. 1996).  The ESU includes steelhead from Oregon coastal rivers

between the Columbia River and Cape Blanco. Major river basins containing spawning and

rearing habitat for this ESU comprise approximately 10,604 square miles in Oregon.  The

following counties lie partially or wholly within these basins: Benton, Clatsop, Columbia, Coos,

Curry, Douglas, Jackson, Josephine, Lane, Lincoln, Polk, Tillamook, Washington, and Yamhill. 

2.7.3 Population Status

No reliable information on the historic abundance of steelhead in the Necanicum River

watershed is available. Rough estimates of total coastwide steelhead run size made in 1972 and

1987 were similar (Sheppard 1972, Light 1987), suggested that overall abundance may have

remained relatively constant during that period. However, the proportion of hatchery fish in the

run appeared to have increased between the two estimates. Light (1987) estimated total run size

for the major stocks on the Oregon Coast for the early 1980s at 255,000 winter steelhead and

75,000 summer steelhead. With about 69 percent of winter and 61 percent of summer steelhead

of hatchery origin, Light estimated that the naturally-produced runs totaled only 79,000 winter

and 29,000 summer steelhead (note that most of the Oregon coastal summer steelhead are in the

Umpqua and Rogue River systems; TBNEP 1998).  
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Based on abundance estimates from salmon-steelhead punch cards, steelhead populations in

Oregon coastal streams outside the mid-coast region appear to have experienced a mild decline

in recent years (ODFW 1995).  This decline was probably due in part to low ocean productivity.  

 Activities within the watersheds have also contributed to further impacts to individual

populations.  

Winter steelhead spawning surveys were conducted by volunteers, trained by Rainland Fly

Caster, on the Necanicum River from 1998 to 2000.  ODFW protocols were followed.  Survey

reaches were from the mouth of the South Fork upstream to the pool above Lindsley Creek

(about 1.1 miles) and the Upper Necanicum River from the Highway 26 Bridge to Longview

Fibre Bridge (about 1.5 miles).  Limited survey work was also done on Bergsvik Creek in 1998,

but no redds were found.  Survey results are shown in Table 2.4.  Surveys were done from mid-

March through the end of the spawning season in late May.  This timing insured that these

counts included only wild fish.  A healthy wild steelhead population is indicated.  ODFW studies

on redd numbers per known number of fish suggests that each redd represents about two fish

(ODFW Research Division studies, 1999).  There is likely additional spawning habitat similar to

that of the most productive spawning area (middle Necanicum) surveyed.  A spawning

population of at least 1000 fish is therefore likely (W. Weber, retired, ODFW, pers. comm.,

March, 2002).  It appears that nearly all of the wild fish spawning takes place in the mainstem. 

Much of the hatchery spawning occurs in the tributaries (ODFW Research Division study,

1996).  

Weber and Sheahan (1995) summarized steelhead population status in the ODFW North

Coast Fish District.  The steelhead population in the Necanicum River was judged to be small,

Table 2.4. Results of winter steelhead spawning surveys conducted by volunteers during the
period 1998 to 2001.1  

2001 2000 1999 1998
Mouth of South Fork to pool above Lindsley Creek (1.1 miles)

Redds 58 93 64 111
Fish 11 43 24 5

Upper Necanicum (1.5 miles)
Redds 11 8 13 23
Fish 3 0 0 1
1 Data provided by W. Weber (retired, ODFW, pers. comm., March, 2002)
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heavily impacted by habitat deterioration, and occupied by hatchery fish. However, the more

recent and extensive spawning surveys detailed above indicate that the wild steelhead population

in the Necanicum River is in better shape than previously thought (W. Weber, retired, ODFW,

pers. comm., March, 2002).  

2.7.4 Factors Responsible for Decline

Coastal steelhead abundance follows a similar cycle in all populations from Puget Sound in

Washington to California, indicating that factors common to all populations influence trends.

The most probable factor responsible for this cycle is ocean condition. Ocean productivity is

recognized to undergo long-term cycles that include periods that are relatively favorable or

unfavorable to the survival of salmonids. This cycle appears to be a natural process that cannot

be affected by management actions. The ocean productivity cycle appears to have been

unfavorable for steelhead recently and all steelhead population abundance trends have been

correspondingly low (ODFW 1995).

Steelhead and rainbow trout populations have also been affected by freshwater habitat

degradation. Most coastal salmonid freshwater habitats were historically coniferous, temperate,

rain forest ecosystems. Stream systems were structurally complex, with large in-stream wood,

flood plains, beaver ponds, braided channels, and coastal marshes and bogs. Human activities

have altered these ecosystems, particularly by reducing their complexity and removing

components that were essential to steelhead and rainbow trout production. Logging and road

construction in the Coast Range and Cascade Mountains have had the most widespread impact

on coastal steelhead, and have affected most populations.  Habitat degradation has occurred in

response to stream siltation, loss of structural complexity, and loss of riparian cover from

logging and road building, agricultural practices, stream channel alterations, water withdrawals,

and urban and rural development.  The lack of salmon carcasses and the related adverse impact

on stream productivity may also have a limiting effect on steelhead populations.  Because of

their lengthy (typically two years) freshwater juvenile rearing period, steelhead are more

impacted by adverse freshwater habitat conditions than salmon species.  

Angling regulations that permitted the retention of wild steelhead may have contributed to

declines in steelhead populations.  Since 1992, regulations on the Necanicum and most other

Oregon waters have required the release of wild steelhead.  Hatchery fish are identified by a

clipped adipose fin.  
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2.7.5 Species Distribution

ODFW mapped current steelhead distribution by attributing 1:100,000 stream coverages

based on survey data, and best professional judgment of local fish biologists.  Distributions

identified spawning, rearing and migration areas.  Theses coverages are scheduled to be updated

every two years, and are available on ODFW’s website (ftp://ftp.dfw.state.or.us/pub/gis).  

Winter steelhead use much of the Necanicum River watershed (Figure 2.4).  As noted

earlier, the hatchery fish seem to spawn in the tributaries and the wild fish are mainstem

spawners.  This species prefers larger, structurally complex streams with relatively high gradient,

boulder/cobble substrate, large in-stream wood, flood plains, beaver ponds, braided channels,

and coastal marshes and bogs.

2.7.6 Hatcheries

Coastal steelhead hatchery programs are present along the coast and in the lower Columbia

and Willamette basins. These programs historically depended on two broodstocks. The Alsea

winter steelhead hatchery stock was founded from wild steelhead in the Alsea River on the

mid-coast. This stock has been outplanted into most coastal basins. In spite of this widespread

outplanting of a single broodstock, Oregon's wild coastal steelhead populations have not been

"homogenized" like those described by Reisenbichler and Phelps (1989) in Puget Sound. This is

demonstrated by the high level of genetic variation that is still present among steelhead

populations along the Oregon coast (Hatch 1990, Reisenbichler et al. 1992). Alsea steelhead are

now being planted in fewer locations and local broodstocks are being developed in many of the

basins (ODFW 1995).  

Steelhead stocking was initiated in the mid-1960s, using Alsea River stock smolts (pers.

comm. to W. Weber, W. Knispel, ODFW, March, 2002).  Beginning in 1979, some of the smolts

were from North Nehalem stock and by 1987 this was the only stock utilized.  Since 1978,

stocking levels have been between 24,000 and 62,000.  In recent years, eggs were furnished to

streamside incubators operated by STEP volunteers.  Numbers ranged from 23,000 to 221,000. 

Stocking data since 1978 are found in ODFW stocking reports.  Earlier stocking details are

archived in files at the ODFW Clackamas office.  

The current steelhead stocking program may be out of compliance with ODFW’s Wild Fish

Policy, which was adopted in the late 1980s (W. Weber, retired, ODFW, pers. comm., March,

2002).  This policy is currently in the process of being modified.  An intensive spawning fish
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capture program was completed in 1996 by ODFW Research Division crews.  The object was to

look at wild/hatchery fish interaction on the spawning grounds.  January, February, and early

March observations indicated a very high percentage of hatchery fish spawning with relatively

few wild fish.  Observations beginning in late March indicated a much lower percentage of

hatchery fish.  The Wild Fish Policy goal was to have only a low percentage of hatchery fish

spawning with wild fish.  Resolution of this issue is troublesome because of the high hatchery

fish numbers and escapement, the difficulty in keeping hatchery fish off the spawning beds, the

presence of viable numbers of wild fish, and the popularity of the fishery.  

There has been a high-intensity winter steelhead fishery on the Necanicum River targeted

on the hatchery fish.  The Necanicum continued to produce viable numbers of wild or unmarked

fish in spite of the presence of large numbers of hatchery spawners (Weber and Sheahan 1995).  

2.8. Chinook

2.8.1. Life History

Oregon chinook salmon populations exhibit a wider range of life history strategies than

coho or chum salmon, with variation in the date, size and age at juvenile ocean entry; in ocean

migration patterns; and in adult migration season, spawning habitat selection, age at maturity and

size (Nicholas and Hankin 1989; Healey 1994). Generally, subyearling juveniles rear in coastal

streams from three to six months and rear in estuaries from one week to five months. Nearly all

Oregon coastal chinook salmon enter the ocean during their first summer or fall (ODFW 1995). 

Mature fall chinook (2 to 6 years of age) return from the ocean from late October through early

January.  Peak entry into the rivers occurs in late October and November.  

Chinook generally spawn in large tributaries and mainstem reaches.  They select larger

substrate and bury their eggs deeper than other anadromous species.  It is thought that chinook

smolts spend considerable time in estuarine areas before moving to the ocean.  Trask River stock

chinook, which are found in this watershed, return anywhere from two to six years of age. 

Returns at age three or four are the most common life histories.  

Spawning chinook salmon in Oregon's small coastal streams tend to concentrate in high

densities on gravel bars in specific river reaches. Fall chinook adults may move directly to the

spawning bars after river entry, but spring chinook adults require deep, cold holding pools

reasonably near spawning areas where they hold and mature for four to six months prior to

spawning. This holding period occurs during the summer when flows are naturally lowest and
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water temperatures are warmest. Fall chinook are more restricted by minor migration barriers

such as culverts or berms than are coho or steelhead. Habitat alterations that affect the

abundance, stability and accessibility of mainstem gravel bars impact all chinook.  

Coastal juvenile chinook salmon rear for several months during their first spring in lower

river mainstems, using deep riffles, woody debris and shoreline riparian vegetation for cover and

feeding areas. Juveniles move into estuaries generally by late June or July where they continue

rearing through the summer. Most chinook juveniles in populations along the central coast enter

the ocean in the fall. Lower basin habitat complexity, summer flows, and estuary productivity

affect rearing chinook salmon.

2.8.2 Listing Status

Fall chinook salmon were not native to the Necanicum watershed and were introduced

through a stocking program.  Oregon coastal fall chinook stocks are considered generally

healthy.  Table 2.1 indicates that they are not listed and are not a candidate species.  Oregon has

not identified them as a State Sensitive Species.  

2.8.3 Population Status

Poor returns were observed following the initial years of stocking (mid 1970s) and it was

thought that the small Necanicum watershed estuary might be a limiting factor.  Successful

returns were observed after smolt stocking terminated (1982) and a smolt stocking program was

reinstated (1989).  Adequate returns have been observed every year since, even though there

were several years in which no fry or smolts were stocked.  The varied life history of chinook

salmon masks the impacts of a poor production year.  It is unclear to what extent natural

production is complementing the stocking program.  ODFW does not have a program to estimate

chinook escapement or population levels but extensive counts are obtained incidental to coho

salmon surveys.  However, these surveys do not cover prime mainstem chinook spawning

habitat.  

2.8.4 Factors Responsible for Decline

The causes of declines of some chinook salmon populations vary substantially for different

regions of the state, depending largely on human-related changes to each watershed, and also

upon ocean migration routes used by different populations. Populations of far north-migrating
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wild fall chinook in north coastal rivers appear to be stable or increasing, largely due to their

migration into an area where ocean conditions generally have been favorable for at least a

decade, to improvements in mainstem spawning habitat in some rivers, and to decreases in ocean

harvest rates as a result of annually-negotiated fishing regimes under the Pacific Salmon Treaty

between the United States and Canada (ODFW 1995).  

There is no information available that is specific to the Necanicum River watershed

regarding environmental changes that may have adversely affected the quality of chinook

habitat.  General information regarding such issues is summarized below.  

Freshwater habitat alterations that have impacted chinook salmon along the mid- to north

Oregon coast have primarily been associated with historical logging practices, fires, and storm-

driven erosional events that deforested, channelized, scoured, and destabilized mainstem

spawning areas. Logging and agricultural practices, and urban development also decreased the

complexity and productivity of lower mainstem reaches and estuaries. In many areas, impacts

due to natural winter storm events have increased due to riparian deforestation, stream

channelization, and bank destabilization.  Agricultural and logging practices along low gradient

river reaches in lower basins have greatly decreased the complexity and productivity of juvenile

chinook rearing areas. Wetlands, marshes and braided channels have been straightened,

channelized, diked, drained and deforested to create croplands and pastures. Summer flows and

water quality have also decreased and summer water temperatures have increased in these areas. 

Many wetlands adjacent to estuaries have been diked, filled or drained to provide land for

development. Many of the estuaries associated with urban centers have also been dredged and

jetties have been constructed to provide boat access.

2.8.5 Species Distribution

Most of the mainstem and the lower reaches of the larger tributaries are used by spawning

adults (Figure 2.2).  

2.8.6 Hatcheries

Releases of fall chinook started in the mid 1970s and continues today.  The current target

for fall chinook smolt releases in the Necanicum watershed is 25,000 fish. However the actual

number varies from year-to-year depending on the size of the return.  There is no hatchery in the

Necanicum watershed. However, a Salmon Trout Enhancement (STEP) program which
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partnered up with local citizens to incubate, rear and release fall chinook in the watershed was

active until recently. 

Trask River stock smolts were initially released through 1981.  Releases from 1978 through

1981 ranged from 71,000 to 109,000.  Stocking was terminated because of initial poor returns. 

When successful returns showed up from the last few releases, the program was restarted with a

release of 127,000 presmolts in 1989.  STEP volunteers started an egg to smolt program in a

backwater rearing pond and operated that for three years.  Releases ranged from 10,000 to

24,000.  About 25,000 hatchery-reared smolts have been released since 1996.  

From 1985 to the present, STEP has operated streamside incubators and was provided egg

numbers ranging from 9,000 to 292,000.  Citizen interest in the program has waned, and

currently there is only one volunteer incubating fish (J. Sheahan, 2002, pers. comm.).  Egg

numbers in recent years have been about 15,000.  

As noted above, there have been several breaks in both the smolt and egg stocking

programs.  Stocking data beginning in 1978 are from ODFW stocking records.  Detailed

stocking data prior to 1978 are archived in the Clackamas ODFW office.  The proposed closure

in 2002 of the Trask River Hatchery could end this stocking program.  

2.9 Pacific Lamprey

2.9.1 Life History

Pacific lamprey are anadromous and dig a redd in gravel substrate to cover their eggs.  The

fish construct the redds one rock at a time, using their suction mouths to grasp each rock.  Redds

are first observed in the Necanicum in early April; peak spawning activity is seen in late April

and continues until at least late May.  ODFW Research Division staff recorded similar timing in

a 1999 coast-wide survey (ODFW Research Div. report, W. Weber, retired, ODFW, pers.

comm., March, 2002).  Adult lamprey spend a full year in the stream before spawning.  They

apparently do not feed during this period.  After the eggs hatch into juveniles, called ammocytes,

they spend an unknown number of years in the stream before emigrating to the sea.  They

apparently spend most of their stream residence time buried in silty substrate areas.  At no time

while they are in fresh water are they parasitic, as they are in the ocean.  
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2.9.2 Listing Status

Pacific lamprey have not been considered for listing by the National Marine Fishery

Service.  Oregon has identified them as a State Sensitive Species.  

2.9.3 Population Status

There is a growing concern that Oregon populations of Pacific lamprey are in decline.  It is

also speculated that these populations are subject to sharp swings for no apparent reason.  The

Rainland Fly Caster steelhead survey teams have recorded lamprey redd and fish numbers during

the Necanicum watershed surveys.  These data are shown below in Table 2.5.  

It appears that some of the spawning activity in this reach is due to brook lamprey. 

However, the numbers do seem to parallel those observed in the lower reach where no brook

lamprey have been observed.  

2.9.4 Factors Responsible for Decline

Causes for the apparent decline are poorly understood.  Events or activities that create

adverse impacts on the salmon egg survival would also be expected to impact lampreys.  

2.9.5 Species Distribution

Information is limited to what has been observed on the steelhead spawning surveys.  

Table 2.5. Pacific lamprey redd and fish numbers recorded by volunteers during Necanicum
watershed surveys in 1998 through 2001.1

2001 2000 1999 1998
Mouth of South Fork to pool above Lindsley Creek (1.1 miles)

Redds 25 24 54 185
Fish 1 4 4 35

Upper Necanicum (1.5 miles)
Redds 5 14 43 88
Fish 0 0 1 0
1  Data provided by W. Weber (retired, ODFW, pers. comm., March, 2002)
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CHAPTER 3.   AQUATIC AND RIPARIAN HABITATS

3.1 Introduction

Distribution and abundance of salmonids within the watershed varies with habitat

conditions such as substrate and pool frequency and biological factors such as food distribution

(i.e. insects and algae).  In addition, salmonids have complex life histories and some use

different portions of the watershed during different parts of their life cycle.  For example,

salmonids need gravel substrates for spawning, but may move to different stream segments

during rearing.  There are also differences among salmonid species in their timing and extent of

habitat utilization.  The interactions of these factors in space and time make it difficult to

identify the specific watershed components that most strongly affect salmonid populations. 

Consequently, entire watersheds must be managed to maintain fish habitats, and not just

individual components (Garono and Brophy 1999).  

Understanding the spatial and temporal distribution of key aquatic habitat components is the

first step in learning to maintain conditions suitable to sustain salmonid populations.  These

components must then be linked to larger scale watershed processes that may control them.  For

example, a stream that lacks sufficient large woody debris (LWD) often has poor LWD

recruitment potential in the riparian areas of that stream.  By identifying this linkage, riparian

areas can be managed to include more conifers to increase LWD recruitment potential.  Also,

high stream temperatures can often be linked to lack of shade as a result of poorly vegetated

riparian corridors.  By linking actual conditions to current watershed-level processes, land

managers can better understand how to manage the resources to maintain these key aquatic

habitat components.  

Healthy populations of anadromous salmonids are generally associated with the following

freshwater habitat characteristics: 

• cool, clean, well oxygenated water;

• unobstructed access to spawning grounds;

• clean, stable spawning gravel; 

• winter refuge habitat for juveniles;

• complex stream channel structure with an appropriate mixture of riffles, pools, and
glides;

• deep pools; 

• stream channels with an abundant supply of large woody debris;
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• abundant food supply;

• adequate summer stream flows; and

• diverse, well-established riparian community.

Barber et al. (1994) provided a model for guiding habitat restoration work for salmonid fish

(especially coho salmon) along the northern Oregon coast.  Potential restoration sites were

identified, along with source areas, which were defined as strongholds that would be expected to

restock restoration sites in the various subbasins.  The identified source areas within the

Necanicum watershed were as follows:

coho salmon - Upper Necanicum River from RM16 approximately 4 miles upstream to the
point where the gradient becomes steep enough that it is no longer considered prime coho
habitat; low-gradient portions of tributary streams were also included  

steelhead - South Fork Necanicum River, from RM13 approximately 2.2 miles upstream to
barrier, including low gradient portions of tributary streams

chum salmon - Lower mainstem Necanicum River from head of tide (RM4) upstream
approximately 11 miles to the mouth of the South Fork Necanicum River

Recommended in-stream habitat restoration work for improving coho salmon production

emphasizes increasing habitat complexity and the availability of in-stream and off-channel over-

wintering habitat (Barber et al. 1994).  Such efforts, while often directed at coho habitat

improvement, are also expected to increase production of steelhead and cutthroat smolts.  

Sites recommended by Barber et al. (1994) for coho habitat restoration were generally those

that had low probability for sediment problems, low amounts of LWD, almost no keystone

pieces of LWD (24 in. diameter and length at least equal to channel width), and pools with

insufficient depth and complexity.  Such sites lacked off-channel, alcove and lateral habitats and

had riparian vegetation dominated by red alder, with few large conifers.  This kind of site often

has good potential for habitat improvement.  

Barber et al. (1994) recommended restoration sites for improvement of coho and steelhead

habitat along the lower reaches of Klootchy Creek and Bergsvik Creek, in both cases just

upstream of their confluence with the mainstem Necanicum River.  
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3.2 Aquatic Habitat Data

To assess current habitat conditions within the Necanicum River watershed, we have

compiled fish habitat survey data collected according to the ODFW protocol (Moore et al. 1997). 

Stream survey data provide a snapshot in time of stream conditions.  However, streams are

dynamic and channel conditions may change drastically from year to year, depending on

climatic conditions.  Nevertheless, these data are useful in describing the current status or

suggesting the existence of trends in habitat conditions that may be linked to larger watershed

processes.  Through development of an understanding of habitat distribution patterns, land

managers can identify and address problem areas.  

To interpret the habitat survey data, ODFW has established statewide benchmark values as

guidelines for an initial evaluation of habitat quality (Table 3.1).  The benchmarks rate

conditions as desirable, moderate, or undesirable in relation to the natural regime of these

streams.  These values depend upon climate, geology, vegetation and disturbance history, and

can help to identify patterns in habitat features that can lead to a better understanding of the

effects of watershed processes on the current conditions of the stream channel.  

ODFW has conducted stream habitat surveys throughout the Necanicum River watershed,

totaling approximately 19 percent of the entire stream network (Figure 3.1). The large flood

event of 1996 most likely altered LWD conditions in the watershed and probably introduced

some new LWD to the stream network.  However, stream channels still lack LWD in general.

The condition of LWD in the system is dynamic, and while watershed-scale assessments can

provide information useful for prioritizing restoration activities, all sites should be field- verified

before specific restoration actions are planned.  

3.2.1 Stream Morphology and Substrates

Stream morphology describes the physical state of the stream, including features such as

channel width and depth, pool frequency, and pool area (Garono and Brophy 1999).  Pools are

important features for salmonids, providing refugia and feeding areas.  Substrate type is also an

important channel feature since salmonids use gravel beds for spawning.  These gravel  beds can

be buried by heavy sedimentation, resulting in loss of spawning areas as well as reduced

invertebrate habitat.  For streams that were surveyed, stream morphology and substrates were

compared against ODFW benchmarks to evaluate current habitat conditions.  
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Figure 3.1. Streams surveyed for habitat conditions by ODFW.  
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Table 3.1. ODFW Aquatic Inventory and Analysis Habitat Benchmarks.  
Undesirable Desirable

Pools
Pool Area (percent total stream area) <10 >35
Pool Frequency (channel widths [m] between pools) >20 5-8
Residual Pool Depth (m) <0.2 >0.5

Riffles
Gravel (% area) <15 $35

Large Woody Debris
Pieces (per 100 m) <10 >20
Volume (m3 per 100 m) <20 >30
"Key" Pieces (>60 cm dia. and >10 m long per 100 m) <1 >3

Shade (reach average %) <60 >70
Riparian Conifers (30 m from both sides)

Number > 20-in dbh/1,000-ft stream length) <150 >300
Number > 35-in dbh/1,000-ft stream length) <75 >200

In the streams surveyed, the pool frequency for the majority (59 percent) of the pools fell in

the moderate category.  The remainder of the surveyed stream reaches were in the desirable

category.  The majority (62 percent) of the stream reaches were also in the moderate category

based on the percent of area of the stream reach in pools. However, 12 percent of the surveyed

streams were rated undesirable for percent pools (Table 3.2).  In general, the depth of  pools was

moderate.  Residual pool depth was desirable for 16 percent of all stream reaches surveyed.

None of the surveyed streams had undesirable residual pool depths.  

Gravel beds are important channel features since they provide spawning areas for

salmonids.  Gravel conditions in riffles demonstrated generally desirable conditions, although

Bergsvik Creek and South Fork Necanicum River showed moderate conditions in all reaches

surveyed (Table 3.2).  

3.2.2 Large Woody Debris

Large woody debris is an important feature that adds to the complexity of the stream

channel.  LWD in the stream provides cover, produces and maintains pool habitat, creates

surface turbulence, and retains a small woody debris.  Functionally, LWD dissipates stream

energy, retains gravel and sediments, increases stream sinuosity and length, slows the nutrient

cycling process, and provides diverse habitat for aquatic organisms (Bischoff et al. 2000; BLM
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Table 3.2. Stream morphology and substrate conditions in the Necanicum River watershed as compared to
ODFW benchmark values.  Benchmark values for stream habitat conditions have been provided in
Table 3.1.  Data were collected by ODFW.

Stream Reach
Stream
Miles

Gradient
(%)

Pool Frequency
(Channel Width
Between Pools)

Percent
Pools

Residual
Pool Depth

(m)

Gravel in
Riffles
(%area)

Beerman Creek 1 1.8 1.5 5.0 39.7 0.5 61.0
2 0.9 2.7 6.7 17.6 0.3 29.0

Bergsvik Creek 1 1.5 1.1 4.2 64.2 0.5 34.0
2 1.2 1.8 5.2 52.9 0.4 32.0

Brandis Creek 1 0.5 4.8 16.8 9.6 0.3 40.0

Circle Creek 1 2.9 0.4 9.2 15.7 0.5 55.0
2 1.1 2.0 4.4 41.9 0.5 54.0
3 0.7 2.5 10.9 16.9 0.3 34.0

Grindy Creek 1 1.0 3.0 6.5 31.5 0.4 41.0

Johnson Creek 1 0.8 3.5 3.4 27.6 0.3 52.0
2 0.5 7.9 8.2 8.0 0.2 28.0

Klootchy Creek 1 2.5 2.6 3.7 31.3 0.4 42.0
2 1.3 5.8 2.5 21.0 0.3 40.0

Lindsley Creek 1 0.6 6.8 6.2 10.9 0.2 40.0

Little Humbug Creek 1 0.9 2.6 3.7 30.3 0.5 42.0
2 0.8 5.5 5.0 19.1 0.4 31.0

Little Joe Creek 1 1.5 6.4 8.2 14.8 0.4 53.0

Mail Creek 1 1.0 3.3 5.5 29.9 0.4 52.0

South Fork Necanicum R., 
Trib a

1 0.8 6.0 4.0 19.3 0.4 23.0
2 1.1 4.2 9.0 6.6 0.5 18.0
3 0.6 5.8 4.6 7.7 0.3 18.0

South Fork Necanicum
River

1 1.3 2.0 5.4 30.8 0.7 18.0
2 0.9 2.9 5.8 31.3 0.6 31.0

Upper Necanicum River 1 1.7 1.4 2.8 50.1 0.6 45.0
2 0.9 1.5 5.6 39.2 0.8 44.0
3 0.8 2.5 3.9 28.6 0.6 48.0
4 1.9 3.3 6.9 21.8 0.4 51.0

Volmer Creek 1 0.9 2.6 5.1 33.5 0.4 46.0
2 0.9 4.5 10.2 19.1 0.3 30.0

Warner Creek 1 1.0 2.9 3.5 32.5 0.3 35.0

Williamson Creek 1 0.7 1.6 5.0 61.7 0.2 44.0
2 0.6 2.6 9.5 74.1 0.3 36.0

= Desirable  = Undesirable  = Moderate
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1996).  LWD is most abundant in intermediate sized channels in third- and fourth-order streams.

In  fifth-order and larger streams, the channel width is generally wider than the length of a

typical piece of LWD, and therefore, LWD is not likely to remain stable in the channel.  In wide

channels, LWD is more likely to be found along the edge of the channel.  

In general, LWD conditions in the surveyed streams were undesirable. In particular, the

density of key pieces of LWD was rated as undesirable in all surveyed stream reaches (Table

3.3).  The volume of LWD was also almost always rated as undesirable, with very few stream

reaches in the moderate category. LWD conditions in the watershed as a whole were

exceptionally poor overall, having consistently undesirable LWD conditions in most reaches in

terms of the total number of pieces, the volume of the pieces, and the number of key pieces per

100 m of stream. Riparian conditions uniformly demonstrated undesirable conditions, with all

streams lacking sufficient densities of conifers in the riparian zones (Table 3.4).  Similarly, most

of the streams showed poor LWD recruitment potential (Table 3.5).  

3.2.3 Shade

Shade conditions in the streams surveyed were generally rated as desirable. Only the Upper

Necanicum River subwatershed showed a significant proportion of  less-than-desirable shade

conditions (Table 3.4).  However, riparian conifer conditions were undesirable in all reaches,

suggesting that much of the shading is provided by hardwood species such as alder and maple.

These relatively short-lived hardwoods do not contribute high quality LWD to the stream

system.  

3.3 Riparian Conditions 

The riparian zone is the area along streams, rivers and other water bodies where there is

direct interaction between the aquatic and terrestrial ecosystems.  The riparian zone is one of the

most highly valued and threatened ecosystem elements in the United States (Johnson and

McCormick 1979, Kauffman et al. 1997).  It provides bank stability, controls erosion, moderates

water temperature, provides food for aquatic organisms and large woody debris to increase

aquatic habitat diversity, filters surface runoff to reduce the amount of sediments and pollutants

that enter the stream, provides wildlife habitat, dissipates flow of energy, and stores water during

floods (Bischoff et al. 2000).  In addition, it is the primary source of large woody debris for the
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Table 3.3. Large woody debris conditions in the Necanicum River watershed as compared to ODFW habitat
benchmark values.  Data were collected by ODFW. 

Stream Reach
Stream
Miles

Gradient
(%)

Woody Debris

# Pieces/
100m

Vol.
(m3/100m)

# Key
Pieces /
100m

Beerman Creek 1 1.8 1.5 2.1 2.0 0.0
2 0.9 2.7 6.7 11.4 0.0

Bergsvik Creek 1 1.5 1.1 5.7 12.9 0.0
2 1.2 1.8 10.5 24.9 0.0

Brandis Creek 1 0.5 4.8 9.6 6.3 0.0

Circle Creek 1 2.9 0.4 4.5 7.4 0.0
2 1.1 2.0 8.2 24.5 0.0
3 0.7 2.5 5.5 6.2 0.0

Grindy Creek 1 1.0 3.0 7.3 16.1 0.0

Johnson Creek 1 0.8 3.5 8.0 18.4 0.0
2 0.5 7.9 15.4 13.9 0.0

Klootchy Creek 1 2.5 2.6 8.2 18.8 0.0
2 1.3 5.8 13.4 39.4 0.0

Lindsley Creek 1 0.6 6.8 8.3 8.2 0.0

Little Humbug Creek 1 0.9 2.6 12.9 26.5 0.0
2 0.8 5.5 6.8 19.8 0.0

Little Joe Creek 1 1.5 6.4 12.5 14.2 0.0

Mail Creek 1 1.0 3.3 6.6 12.2 0.0

South Fork Necanicum R., 
Trib a

1 0.8 6.0 11.4 10.0 0.0
2 1.1 4.2 11.7 9.5 0.0
3 0.6 5.8 21.8 23.3 0.0

South Fork Necanicum River 1 1.3 2.0 3.8 6.7 0.0
2 0.9 2.9 6.0 5.7 0.0

Upper Necanicum River 1 1.7 1.4 6.9 5.8 0.0
2 0.9 1.5 3.4 1.3 0.0
3 0.8 2.5 5.5 3.2 0.0
4 1.9 3.3 11.0 22.7 0.0

Volmer Creek 1 0.9 2.6 4.0 4.9 0.0
2 0.9 4.5 3.5 4.8 0.0

Warner Creek 1 1.0 2.9 5.6 4.9 0.0

Williamson Creek 1 0.7 1.6 6.5 9.5 0.0
2 0.6 2.6 13.1 15.4 0.0

 = Desirable  = Undesirable  = Moderate
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Table 3.4. Riparian conifer conditions in the Necanicum River watershed as compared to ODFW habitat
benchmark values.  Benchmark values for stream habitat conditions have been provided in Table 3.1. 
Data were collected by ODFW.

Stream Reach
Stream
Miles

Gradient
(%)

Width
(m)

Shade
(%)

# Conifers > 20"
dbh per 100 ft
stream length

# Conifers > 35"
in dbh per 1,000
ft stream length

Beerman Creek 1 1.8 1.5 3.6 75.0 0.0 0.0
2 0.9 2.7 3.1 88.0 0.0 0.0

Bergsvik Creek 1 1.5 1.1 4.4 70.0 0.0 0.0
2 1.2 1.8 2.7 72.0 0.0 0.0

Brandis Creek 1 0.5 4.8 2.1 89.0 0.0 0.0

Circle Creek 1 2.9 0.4 5.3 69.0 0.0 0.0
2 1.1 2.0 3.6 75.0 0.0 0.0
3 0.7 2.5 2.2 78.0 0.0 0.0

Grindy Creek 1 1.0 3.0 2.9 85.0 0.0 0.0

Johnson Creek 1 0.8 3.5 2.6 85.0 0.0 0.0
2 0.5 7.9 2.1 88.0 0.0 0.0

Klootchy Creek 1 2.5 2.6 4.0 82.0 0.0 0.0
2 1.3 5.8 3.0 87.0 0.0 0.0

Lindsley Creek 1 0.6 6.8 2.5 74.0 0.0 0.0

Little Humbug Creek 1 0.9 2.6 3.3 72.0 0.0 0.0
2 0.8 5.5 3.7 82.0 0.0 0.0

Little Joe Creek 1 1.5 6.4 2.5 82.0 0.0 0.0

Mail Creek 1 1.0 3.3 3.9 85.0 0.0 0.0

South Fork Necanicum R., 
Trib a

1 0.8 6.0 4.6 76.0 0.0 0.0
2 1.1 4.2 4.2 81.0 0.0 0.0
3 0.6 5.8 3.3 88.0 0.0 0.0

South Fork Necanicum River 1 1.3 2.0 4.8 96.0 0.0 0.0
2 0.9 2.9 4.8 68.0 0.0 0.0

Upper Necanicum River 1 1.7 1.4 6.4 59.0 0.0 0.0
2 0.9 1.5 6.3 61.0 0.0 0.0
3 0.8 2.5 4.6 72.0 0.0 0.0
4 1.9 3.3 2.9 67.0 0.0 0.0

Volmer Creek 1 0.9 2.6 3.1 84.0 0.0 0.0
2 0.9 4.5 1.7 88.0 0.0 0.0

Warner Creek 1 1.0 2.9 2.8 89.0 0.0 0.0

Williamson Creek 1 0.7 1.6 2.4 71.0 0.0 0.0
2 0.6 2.6 3.2 85.0 0.0 0.0

 = Desirable  = Undesirable = Moderate
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stream channel. Natural and human degradation of riparian zones diminish their ability to

provide these critical ecosystem functions. 

Riparian vegetation frequently occurs in several zones parallel to the stream bank. For

example, often a band of young hardwoods lines the stream bank, behind which is a zone of

conifers. Consequently, riparian vegetation was assessed for two zones parallel to the stream

bank (RA1 and RA2), for the left and right side of the stream separately (Table 3.5). 

Table 3.5. Large woody debris recruitment potential from two parallel riparian zones (RA1 and RA2). 
RA1 extends from 0 to x feet and RA2 from x to 100 feet from the streambank, where the
distance x is given in Table 3.6.  

Subwatershed

Stream 
Length

(mi)

RA1 (%) RA2 (%) Overall Average (%)

Low Mod. High Low Mod. High Low Mod. High
Beerman / Tillamook 24 78 22 0 80 20 0 79 21 0
Klootchy / Mail Creek 27 89 11 0 89 11 0 89 11 0
Neacoxie 7 10 90 0 10 90 0 10 90 0
North Fork / Humbug 31 91 9 0 93 7 0 92 8 0
Seaside 19 97 3 0 95 5 0 96 4 0
South Fork 27 92 8 0 90 10 0 91 9 0
Upper Necanicum 27 76 24 0 73 27 0 75 25 0
Average for Necanicum
Watershed 162 83 17 0 83 17 0 83 17 0
* Percentages do not necessarily add up to 100% due to non-forested areas.

Specific information regarding the health and integrity of the riparian zones within the

Necanicum River watershed is generally not available.  For this assessment, we evaluated the

ability of the riparian zones to provide LWD to the stream system and the extent of riparian

shading provided to the stream.  

Although LWD may theoretically reach the stream from a distance of a site potential tree

height, the majority of functional wood has been found to come from within 100 feet of the

stream.  The overall width of these two zones was therefore set at 100 feet, although the RA1

width was based on ecoregion and side slope constraint, according to OWEB recommendations

(McDade et al 1990, WPN 1999).  RA1 widths are shown in Table 3.6.  Riparian vegetation

categorization was conducted by examining digital orthophotos taken in 1994. The stream

channel data layer was overlayed on the orthophotos in the GIS, and buffers were drawn on each

side of the streams, corresponding to the appropriate RA1 and RA2 buffer distances.  
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Table 3.6 RA1 widths based on channel constrainment and ecoregion (WPN 1999).
RA1 Width (ft)

Constraint Coastal Lowlands Coastal Uplands Willapa Hills
Unconstrained 25 75 75
Moderately Constrained 25 50 50
Constrained 25 25 25

3.3.1 Large Woody Debris Recruitment Potential

Riparian vegetation was categorized as having a high, moderate, or low potential for large

woody debris recruitment.  Vegetation classes defined as coniferous or mixed in the large class

(>24 inch dbh) had a high potential for LWD recruitment.  Coniferous or mixed vegetation in the

medium size class (12-24 inch dbh), and hardwoods in the medium to large class, had moderate

potential for LWD recruitment (Table 3.7).  

Recruitment potential of LWD from the riparian zone was identified based on the size and

species of trees in the riparian zone and their distance from the streambank, according to the

OWEB methodology. It provides a coarse-screening of the overall condition of LWD

recruitment potential throughout the watershed. However, it should be noted that not all areas

would contribute large amounts of LWD to the stream system even if there was a high density of 

Table 3.7. Descriptions of large woody debris recruitment potential classes.  Vegetation is
categorized by average stand density, tree size (dbh), and species composition
(coniferous, hardwood, and mixed).  

Recruitment
Potential

Stand
Density*

Description

Low Dense Small trees of all species (<12" dbh)
Sparse Small trees of all species (<12" dbh), and sparse

medium-sized hardwoods (12"  - 24" dbh)
Moderate Dense Medium-sized conifers, hardwoods, and mixed

conifers/hardwoods (12" - 24" dbh)
Sparse Large conifers and mixed large conifers/hardwoods 

( >24" dbh); Medium-sized conifers, mixed medium
conifers/hardwoods (12" - 24")

High Dense  Large conifers and mixed large conifers/hardwoods
 ( >24" dbh**)

*Dense: <1/3 of ground exposed; sparse: > 1/3 of ground exposed
**Diameter breast-height 
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large conifers. In general, large streams (i.e. >5th-order) low in the watershed are not likely to

contribute as much LWD as smaller streams in the middle portion of the watershed.  This is 

because large streams often are in flat valley bottoms with wide gravel bars along the banks,

whereas in the upper part of the watershed  hillslopes are usually steeper, channels straighter,

and banks narrower.  The lower river collects wood transported from upstream and provides

LWD to the estuary, where it contributes to estuarine habitat improvement.  

The potential for LWD recruitment in the Necanicum River watershed was poor (Figure

3.2). None of the riparian areas in the watershed demonstrated a high potential to contribute

LWD to the stream channel.   The average LWD recruitment potential of surveyed streams

indicated that 83 percent were low, 17 percent were moderate, and none were high.  In all except

one (Neacoxie Creek), the majority of LWD recruitment potential was low (Table 3.5). The lack

of large conifers (>24" dbh) in this watershed is likely a result of historic vegetation removal and

fires along the riparian corridor.

3.3.2 Stream Shading

Riparian vegetation provides shade and insulation that helps moderate stream temperatures.  

While shade will not actually cool a stream, riparian vegetation blocks solar radiation before it

reaches the stream and prevents the stream from heating (Bischoff et al. 2000, Beschta 1997,

Boyd and Sturdevant 1997, Beschta et al. 1987). The shading ability of the riparian zone is

determined by the quality and quantity of vegetation present. In general, the wider the riparian

zone and the taller and more dense the vegetation, the better the shading ability (Beschta 1997,

Boyd and Sturdevant 1997).  Current shade conditions for the Necanicum River watershed were

estimated from the aerial photo interpretation. 

Results from our air-photo analysis of stream shading yielded similar results to the stream

reach surveys of ODFW.  Stream shading conditions were generally high across much of the

watershed, except along Neacoxie Creek and the mainstem Necanicum River, where stream

shading was low in  most places (Table 3.4, Figure 3.3).  Stream shading conditions were best

(96 percent classified as high) in the South Fork Necanicum River subwatershed and worst (0

percent high; 0 percent medium) in the Neacoxie Creek subwatershed (Table 3.8).  
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Figure 3.2. Large woody debris recruitment potential.  
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Figure 3.3. Riparian shade conditions in the Necanicum River watershed.  Data were
developed from aerial photo interpretation conducted by E&S Environmental
Chemistry, Inc.  Because the photos were taken in 1994, actual current conditions
may differ somewhat from those reported here.  
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Table 3.8. Current stream shading conditions in the Necanicum River watershed, based on aerial
photo interpretation conducted by E&S.

Subwatershed

Total
Stream

(mi) % High % Medium % Low

Estuarine
Wetlands

(%)

Palustrine
Wetlands

(%)

Beerman / Tillamook 25 52 16 15 0 17

Klootchy / Mail Creek 27 70 5.5 17 0 7

Neacoxie 7 0.0 0.0 46 3 52

North Fork / Humbug 31 78 4.7 12 0 6

Seaside 19 42 0.9 17 9 31

South Fork 27 96 1.6 2.6 0.0 0.0

Upper Necanicum 27 71 17 5.1 0.0 7.0

Total 163 58 6.5 16 2 17

3.4 Fish Passage Barriers

Stream channels are often blocked by natural barriers, such as waterfalls, or by human-

caused barriers, especially poorly designed culverts at road crossings.  This has resulted in

significant loss of fish access to suitable habitat.  Anadromous fish migrate upstream and

downstream in search of food, habitat, shelter, spawning beds, and better water quality.  Fish

populations can be significantly limited if they lose access to key habitat areas.  As many as 75

percent of culverts in some forested drainages are either impediments or outright blockages to

fish passage, based on surveys completed in Washington state (Conroy 1997).  Surveys of

county and state roads in Oregon have found hundreds of culverts that at least partially block

fish passage.  Potential effects from the loss of fish passage include loss of genetic diversity by

isolation of reaches, loss of range for juvenile anadromous and resident fish, and loss of resident

fish from extreme flood or drought events (prevents return).

Known fish passage barriers in the Necanicum River watershed are shown in Figure 3.4. 

Natural barriers tend to be located in upper tributary sections of the watershed.  

3.4.1 Natural Barriers

Several natural fish passage barriers in the Necanicum River watershed were identified by

ODFW (http://rainbow.dfw.state.or.us).  None block access to extensive anadromous fish

habitat.  
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Figure 3.4. Location of roads and streams and known fish passage barriers (excluding
impassable culverts) in the Necanicum River watershed.  
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3.4.2 Culverts

Culverts can pose several types of problems for fish passage, including excessive height

above the downstream pool, excessive water velocity, insufficient water depth in culvert,

disorienting flow patterns, and lack of resting pools between culverts.  Culverts can also limit

fish species only during certain parts of their life cycles.  For example, a culvert may be passable

to larger adult anadromous fish and not passable to juveniles.  Culverts may also act as passage

barriers only during particular environmental conditions, such as high flow or low flow events. 

Because of the variety of potential effects, it is important to understand the interactions of habitat

conditions and life stage for anadromous fish.  

The Necanicum River watershed has an average stream crossing density of 3.2 stream

crossings per square mile.  Stream crossing densities were highest in the South Fork and Seaside

subwatersheds (4.4 and 4.2 crossings/mi2, respectively).  Only 23 culverts out of a total 269

road-stream crossings have been surveyed by ODFW for potential fish passage barriers and 69

percent of those surveyed were judged to be impassable (ODFW 1997b; Figure 3.5, Table 3.9). 

The Upper Necanicum subwatershed contained half of the surveyed culverts in the watershed

that were judged to be impassable.  All surveyed culverts in that subwatershed were rated

impassable.  It should be noted that only a very small percentage of the culverts in the watershed

have been surveyed to evaluate fish passage and were available for analysis for this report. 

Available culvert data are from 1997, and should generally be reflective of curent problem 

Table 3.9. Culverts and road/stream crossings in the Necanicum River watershed.  Road/
stream crossings were generated using GIS.  Culvert data were provided by
ODFW.  

Subwatershed
 Area

(sq. mi.)
Surveyed Culverts Road-Stream Crossings

# Surveyed # Impassable # #/mi2

Beerman / Tillamook 15.7 7 4 60 3.8
Klootchy / Mail Creek 15.3 1 1 40 2.6
Neacoxie 7.3 0 0 6 0.8
North Fork / Humbug 13.7 3 1 45 3.3
Seaside 8.3 4 2 35 4.2
South Fork 9.9 0 0 43 4.4
Upper Necanicum 13.3 8 8 40 3.0

TOTAL 83.5 23 16 269 3.2
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Figure 3.5. Location of culverts (road/stream crossings) in the Necanicum River
watershed, coded to show which have been surveyed by ODFW for fish
passage and the results of those surveys (passable or impassable).  Additional
data exist for culverts on Willamette Industries land, but these data were not
available to be analyzed for this report.  (Source:  ODFW 1997b)
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culvert locations.  The data do not indicate the nature of the problem at each culvert or the extent

to which it constitutes a fish barrier.  Additional culvert data have been collected by Willamette

Industries but were not analyzed and included  in this assessment.  Longview Fibre has assessed

culverts on their property, and identified 1 salmonid passage barrier, for which they have secured

a grant to do repair work, and 12 culverts that may be barriers to resident cutthroat passage. 

3.5 Channel Modifications

In-channel structures and activities such as dams, dredging or filling can adversely affect

aquatic organisms and their associated habitats by changing the physical character of the stream

channel.  These changes can ultimately alter community composition of instream aquatic biota. 

Identification of channel modification activities can help in the determination of the likely

effects of anthropogenic channel disturbances on channel morphology, aquatic habitat, and

hydrologic functioning.

The present condition of freshwater habitat in the Necanicum River Watershed has been

heavily  influenced by human activities and natural phenomena that have occurred over an

extended period of time. 

Disconnecting the floodplain from the river can lead to reduced physical complexity and

channel downcutting due to increased water velocities, resulting in deteriorated habitat

conditions.  Additionally, disconnection from the floodplain can lead to changes in the biotic

structure of the aquatic ecosystem by limiting nutrient and organic material exchanges between

the stream and floodplain.

One primary natural function of a floodplain is to store flood waters during high flow

events. Natural floodplains tend to lower flood water elevations downstream and reduce

downstream flood hazards and property damage. As an example of this natural flood reduction

benefit, an approximate 8-mile length of the floodplain along the Skykomish River in

Washington State stores enough flood water to reduce flood flows by about 5 percent at

downstream valley locations (Snohomish County Public Works 1996). In the Necanicum River

lowlands, some floodplain storage has been lost due to the construction of dikes and urban

development along the estuary.  Flood control efforts have also blocked some of the natural

ability of the river floodplains to spread out flood waters, and thus the ability to slow and store

flood waters flowing from the upland portions of the watersheds.
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These attempts to control flooding have reduced the natural complexity of the river channel

and have separated the river from the floodplain.  The loss of natural floodplain functions due to

diking has often impacted other resources with economic value, such as the fish and shellfish

industries, which attracted commercial and residential development to the floodplain (Coulton et

al. 1996). To some degree the diking has increased streambank erosion by increasing water depth

and flow velocity between the dikes (Leopold et al. 1992). In addition, the removal of large

woody debris has made streambanks more vulnerable to this type of erosion process. 

The concept of working with the river’s own natural functions to manage floods is replacing

the concept of intervening in these processes to try to control floods (TBNEP 1998).  Interest is

growing in non-structural floodplain management methods, such as enforcing land use

ordinances and restoring the floodplains.

Unaltered streams in natural lowland valley bottoms often meander through rich forested

wetlands. These naturally meandering channels and adjacent wetlands typically have more

frequent flooding, but lower flood peaks than human-altered streams and floodplains in similar

geomorphic settings (Shields and Cooper 1994). Flood waves traveling through valley streams

with natural riparian wetland floodplains have been observed to rise more gradually, reach lower

peak elevations, and last longer than floods occurring on altered floodplains, which produced

sharper, higher, and flashy flood conditions (Shields and Cooper 1994).  Natural riparian

wetlands help to distribute flood flows and store water for slower release. 

It is likely that the historic floodplain landscape of the Necanicum watershed was much

different than today. Historic valley landscapes were heavily forested bottom lands and wetlands

which flooded often.  These vegetative characteristics have been replaced in the lower river by

constrained river banks and urban development.  These changes have altered the ability of the

floodplain to store and mitigate flood waters, as well as to provide off-channel habitat.  

3.6 Wetlands

Wetlands contribute critical functions to watershed health, including water quality

improvement, filtration, flood attenuation, groundwater recharge and discharge, and fish and

wildlife habitat.  Because of the importance of these functions, wetlands are regulated by both

state and federal agencies.  Determining the location and extent of wetlands within a watershed

is critical to understanding watershed structure and function.  
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At 450 acres, the Necanicum River Estuary is Oregon’s 15th largest estuary.  Nearly one-

third of the estuary is occupied by tidal wetland (Table 3.10).  Most estuaries in Oregon have

been significantly changed, mainly through the diking and draining of estuarine marshes in the

early to mid-1900s for agricultural development.  Filling of intertidal land for urban and road

development continued through the late 1960s.  Good (2000) summarized such changes for

Oregon’s 17 largest estuaries, including the Necanicum.  The loss of tidal wetlands was actually

rather modest in the Necanicum River Estuary (-10 percent, Table 3.10) compared with the other

estuaries in Oregon, which averaged a loss of 68 percent of tidal wetlands.  In fact, of the 17

estuaries evaluated, only two (Netarts and Sand Lake) showed less tidal wetland loss and all

except Netarts, Sand Lake, and Rogue River Estuaries were estimated to have lost more than half

of their original tidal wetland area (Good 2000).  

Table 3.10. Changes in total area and area of tidal wetlands in the
Necanicum River Estuary due to diking and filling that
occurred from about 1870 to 1970.  (Source:  Good 2000)

Actual or Estimated Area (ac)
Percent
Change1970 1870

Tidal wetland 132 147 -10%

Total estuary 451 466 -3%

Diked or filled tidal wetland 15 0

3.6.1 National Wetlands Inventory

The primary source for wetland information used in this assessment was National Wetlands

Inventory (NWI) maps created by the U.S. Fish and Wildlife Service.  Very few of the NWI

quads were digitized for the Necanicum River watershed, so information was generally derived

from hard copy NWI maps.  NWI maps were created from interpretation of 1:58,000-scale aerial

photos that were taken between October, 1981 and the present.  It is important to note that NWI

wetland maps are based on aerial photo interpretation and not on ground based inventories of

wetlands.  On-the-ground inventories of wetlands often identify extensive wetlands that are not

on the NWI maps.  
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3.6.2 Wetland Extent and Types

Because digital NWI data were not available, wetland extent was calculated from the

refined land use coverage generated as a part of this study.  Wetlands were identified from a

1992 LANDSAT image obtained from CREST and C-CAP.  The image was classified and field

verified by C-CAP using local wetland inventories and NWI data.  

Wetlands are an important landscape feature in the Necanicum River watershed (Table 3.11,

Figure 3.6).  The predominant wetland type is palustrine wetlands with some estuarine wetlands

and mixed agricultural wetlands in the lower elevations.  Palustrine wetlands are defined as all

non-tidal wetlands dominated by trees, shrubs, and persistent emergents and all wetlands that

occur in tidal areas with a salinity below 0.5 parts per thousand (Mitsch and Gosselink 1993,

Cowardin et al. 1979).  Palustrine wetlands are common along many of the stream corridors and

are heavily distributed throughout the Neacoxie Creek subwatershed.  Estuarine wetlands are

defined as deepwater tidal habitats and adjacent tidal wetlands that are usually semiclosed by

land but have open, partially obstructed, or sporadic access to the ocean and in which ocean

saltwater is at least occasionally mixed with freshwater (Mitsch and Gosselink 1993, Cowardin

et al. 1979).  Prior to the 1970's, many estuarine wetlands were lost as a result of dikes and

levees that removed the saltwater influence.  Estuarine wetlands have since been protected, and

losses minimized.  However, many of the existing salt marshes have been recreated over the past

50 years and probably lack the diversity of habitats that the older salt marshes provided prior to

disturbance (Coulton et al.  1996).  

Table 3.11. Wetland area in the Necanicum River watershed calculated from the refined land
use cover described in Chapter 1.  

Subwatershed
Subwatershed

Area (mi2)
Estuarine Wetland

(%)
Palustrine Wetland

(%)
Beerman / Tillamook 15.8 0.25 4.43
Klootchy / Mail Creek 15.3 - 1.69
Neacoxie 7.4 0.20 37.24
North Fork / Humbug 13.7 - 3.51
Seaside 8.3 3.22 14.46
South Fork 9.9 - -
Upper Necanicum 13.3 - 3.01

Total 83.7 0.39 6.91
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Figure 3.6. Location of wetlands in the Necanicum river watershed.  
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Palustrine wetlands occupy 6.9 percent of the watershed.  They are most prevalent in the

Neacoxie (37 percent) and Seaside (14.5 percent) subwatersheds (Table 3.11).  

The Cowardin classification system is used by the NWI and others in classifying wetlands. 

It is based on wetland type, vegetation or substrate type, and hydrology.  The classification

system is a hierarchical approach, whereby the wetland is assigned to a system, subsystem, class,

subclass, and water regime.  Common types and characteristics of wetlands in the Necanicum

River  watershed are shown in Table 3.12.  

3.6.3 Wetlands and Salmonids

Wetlands play an important role in the life cycles of salmonids (Lebovitz 1992, Shreffler et

al. 1992, MacDonald et al. 1988, Healey 1982, Simenstad et al. 1982).  Estuarine wetlands

provide holding and feeding areas for salmon smolts migrating out to the ocean.  These estuarine

wetlands also provide an acclimation area for smolts while they are adapting to marine

environments.  Riparian wetlands can reduce sediment loads by slowing down flood water,

allowing sediments to fall out of the water column and accumulate (Mitsch and Gosselink 1993). 

Table 3.12. Common NWI wetland types located in the Necanicum watershed.  Wetland codes are
from the Cowardin Wetland Classification used by NWI (Cowardin et al. 1979).  

Code System Class Water Regime
PSSC P= palustrine SS=Scrub/Shrub C = Seasonally flooded
PEMF P= palustrine EM=emergent F= Semipermanently flooded
PEMC P= palustrine EM=emergent C = Seasonally flooded
PEMCh P= palustrine EM=emergent C = Seasonally flooded

h=Diked/impounded
PEMFb P= palustrine EM=emergent F= Semipermanently flooded

b= beaver
PFOA P= palustrine FO=Forested A=Temporarily Flooded
PSSR P= palustrine SS=Scrub/Shrub R=Seasonal/Tidal
PEMT P= palustrine EM=emergent T=Semipermanent -tidal
PEMR P= palustrine EM=emergent R=Seasonal/Tidal
PEMA P= palustrine EM=emergent A=Temporarily Flooded
PUBH P= palustrine UB=Unconsolidated Bottom H=Permanently Flooded
PUBHh P= palustrine UB=Unconsolidated Bottom H=Permanently Flooded

h=Diked/impounded
PSSY P= palustrine SS=Scrub/Shrub Y=Saturated/Semipermanent/

Seasonal
PFOW P= palustrine FO=Forested W=Intermittently Flooded
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Wetlands also provide cover and a food source in the form of a diverse aquatic invertebrate

community.  Backwater riparian wetlands also provide cover during high flow events, preventing

juvenile salmon from being washed downstream.  

Wetlands that intersect streams (Table 3.13) represent important salmonid habitats (WPN

1999, Lebovitz 1992).  ODFW habitat surveys identified a general lack of off-channel refuge

habitat such as alcoves, side channels, and connected wetland areas. These areas are particularly

important in the over-winter survival of coho salmon and sea-run cutthroat trout and steelhead

trout. Off-channel sites provide refuge from high sediment loads and high water velocities which

occur in most larger stream channels during frequent winter rain events. Lack of off-channel

refuge areas can be partially compensated for if in-channel refuge habitat (e.g., root wads, debris

jams, deep pools with complex cover) is abundant. However, as discussed previously, LWD is

usually necessary for creation of such habitat in Coast Range streams.  

Thirty seven percent of the stream length in the Neacoxie Creek subwatershed intersects

palustrine wetlands.  In addition, 14.4 percent of the stream length in the Seaside subwatershed

intersects palustrine wetlands and 3.2 percent intersects estuarine wetlands.  In the

Beerman/Tillamook subwatershed, 1.8 percent of the stream length intersects agricultural

wetland areas (Table 3.13).  

Table 3.13. Percent stream channel lengths that intersect wetlands.  

Total Stream
 Miles

Agricultural
Wetlands

(%)
Estuarine Wetlands

(%)
Palustrine Wetlands

(%)
Beerman / Tillamook 25 1.8 0.2 4.4
Klootchy / Mail Creek 27 0 0 1.7
Neacoxie 7 0 0.2 37.2
North Fork / Humbug 31 0 0.0 3.5
Seaside 19 0 3.2 14.4
South Fork 27 0 0 0
Upper Necanicum 27 0 0 3.0

Total 163 0.3 0.4 6.9

According to the TBNEP environmental characterization report (TBNEP 1998), available

information suggests that ample organic matter is available to supply animal populations in

Northwest estuaries (Simenstad et al. 1984, Wissmar and Simenstad 1984, Wissmar 1986).
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However, in situations where populations are very abundant, local food resources may be

limiting. It has been proposed that limited estuarine food resources may be partly responsible for

declines in some natural salmon runs over the last century, as well as the lack of success of some

hatchery stocks. When many juveniles reach the estuary at once (such as during a heavy natural

outmigration or following release from a hatchery), they may dramatically reduce the size of the

local invertebrate populations.  Prey resources are further limited, and recovery of the prey

population is protracted, in areas where shallow flats, marshes and quiet channel habitat have

been removed by dredging and channelization. Simenstad et al. (1982) hypothesized that in this

situation the salmon may spend less time in the estuary. As smaller outmigrants to the ocean,

they would then be more susceptible to open water predators. It is not known if this is a problem

in the Necanicum River Estuary now, but it should be considered for future salmonid

management (c.f., TBNEP 1998).

Table 3.14 summarizes the habitat types and juvenile residency information for the five

salmonid species found in the Necanicum River watershed. Of the five species, chinook salmon

and chum salmon depend most on the estuary, followed by cutthroat trout. Most coho salmon

and steelhead trout appear to use estuaries primarily as a migratory route and as a physiological

transition zone for ocean residency.  

Table 3.14. Primary estuarine habitats utilized by juvenile anadromous salmonids and
approximate period of residency of individual fish (Healey 1982, Simenstad and
Salo 1982, Iwamoto and Salo 1977).  

SPECIES PRIMARY HABITAT UTILIZED
RESIDENCY 

(approximate range
for individual fish)

Salt
marsh

Eelgrass Mud flat Tidal
channel

Open
water

Chinook X X X X X weeks to months

Chum X X X days to about 1
month

Coho X(?) X X days to months

Steelhead X(?) X X days to a few weeks

Sea-run
cutthroat

X X(?) X X weeks to months
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3.6.4 Filling and Diking of Wetlands

  Wetlands have been one of the landscape features most impacted by human disturbance. 

In the Pacific Northwest, it is estimated that 75 percent of the original wetlands have been lost to

human disturbances (U.S. Fish and Wildlife Service and Canadian Wildlife Service 1990).  

Somewhere between 50 and 90 percent of tidal marshes in most individual Oregon estuaries

have been lost, most as a result of agricultural activities (Frenkel and Morlan 1991, Boule and

Bierly 1987).  Loss of wetlands that were connected to the stream system can lead to salmonid

habitat loss and loss of flood attenuation.

Natural tidal marshes are sediment sinks. Dikes and levees constructed on tidal marsh lands

have reduced the natural ability of estuary marshes to remove sediments by increasing the

concentration of suspended riverine sediments transported directly into the bay. Sediments

deposited in non-vegetated sloughs and mud flats are more likely to be resuspended by wind and

wave action and transported into deeper navigable portions of the estuary than if they were

deposited in vegetated tidal marshes. For estuaries experiencing a rising sea-level, restored tidal

marshes can serve as long-term sediment sinks, keeping pace with the changing sea-level.

Extensive urban development has occurred in the Necanicum River floodplain, and it may

continue in association with increased population growth.  Continued development has the

potential to further impact wetlands within the watershed.  Wetlands are regulated so that any

filling of wetlands must be mitigated by either wetland construction or restoration.  However, it

is unclear as to whether the mitigation wetland can replace the lost functions of a filled natural

wetland.  

3.7 Conclusions

Aquatic and riparian habitats have been substantially altered throughout the Necanicum

River watershed.  Both habitat condition and access to habitat by biota, including anadromous

fish, have been adversely impacted.  Large woody debris (LWD) is generally lacking throughout

the watershed.  Although stream shading is rated as desirable in most subwatersheds, potential

future recruitment of LWD is poor, largely because large conifers have been replaced by

smaller-diameter deciduous trees in many riparian areas.  

Fish passage barriers appear to be numerous; 69 percent of surveyed culverts were judged to

constitute impediments to fish passage, although, to date, few culverts have been surveyed by

ODFW, and Willamette Industries and Longview Fibre culvert data have not been analyzed for
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this assessment (Table 3.9).  Impassable culverts seriously limit the utilization of otherwise-

suitable fish habitat.  Channelization, diking, and dredging of lowland areas have simplified

habitat structure in the lowlands, altered access to aquatic biota, and changed sedimentation and

flooding regimes.  All of these changes have adversely impacted habitat quality.  Both the tidal-

influenced wetland and intertidal mudflat habitat types have been reduced since the mid-1800s. 

The filling and diking of wetlands have removed, or cut off access to, important off-channel

refugia and overwintering areas for salmonid fish.  

Thus, the overall condition of aquatic and riparian habitats in the watershed has been

dramatically changed.  Habitat quality for salmonid fish and other biota has been reduced.  On-

going and future efforts to restore habitat quality include, in particular, replacement of culverts

that have blocked fish access to important habitat, improvement of in-stream LWD conditions

and LWD recruitment potential, and reconnection and restoration of wetlands.  
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CHAPTER 4. HYDROLOGY

4.1 Introduction          

Human activities in the watershed can alter the natural hydrologic cycle, potentially causing

changes in water quality and the condition of aquatic habitats.  Changes in the landscape can

increase or decrease the volume, size, and timing of discharge and affect low flows by changing

groundwater recharge.  Some examples of human activities that can affect watershed hydrology

are timber harvesting, urbanization, conversion of forested land to agriculture, and construction

of road networks.  The focus of the hydrologic analysis component of this assessment is to

evaluate the potential impacts from land and water use on the hydrology of the watershed (WPN

1999).  It is important to note, however, that this assessment only provides a screening for

potential hydrologic impacts based on current land use activities in the watershed.  Identifying

those activities that are actually affecting the hydrology of the watershed and quantifying the

magnitude of those effects would require a more in-depth analysis and is beyond the scope of

this assessment.   

Freshwater inflows are vitally important for the maintenance of plant and animal

communities in both the river and the estuary.  Despite the importance of this issue, however,

available data are limited regarding the extent to which flows have changed in coastal basins

over the past 150 years and what impacts those changes may have caused (Good 2000).  Studies

are needed on the effects of upstream water withdrawals on the habitats and water quality of all

of Oregon’s estuaries, including the Necanicum.  

Topography in the Necanicum River watershed is characterized by steep headwaters that

lead quickly into low gradient floodplains.  Elevations in the watershed range from sea-level to

2,846 feet it its highest point.  Precipitation ranges from 74 inches annually in the lowlands to

about 150 inches in the highest elevations of the watershed.  The Oregon Coast Range, including

the Necanicum River watershed, is characterized by a strong orographic effect on precipitation

as demonstrated by the large differences between lowland and upland precipitation totals (Table

4.1).  
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Table 4.1 Topographic features and precipitation amounts for the Necanicum River watershed based
on GIS calculations.  Annual precipitation was estimated from the PRISM model (Daly et
al. 1994).

Subwatershed
Subwatershed

Area (mi2)

Mean
Elevation

(ft)

Minimum
Elevation

(ft)

Maximum
Elevation

(ft)

Mean Annual
Precipitation

(in)
Beerman/Tillamook 15.8 423 0 1739 90
Klootchy/Mail Creek 15.3 669 56 2841 109
Neacoxie 7.4 42 3 390 74
North Fork/Humbug 13.7 904 171 2367 125
Seaside 8.3 212 0 1100 80
South Fork 9.9 1035 171 2846 132
Upper Necanicum 13.3 845 344 2417 128

Total 83.7 631 0 2846 108

4.2 Hydrologic Characterization

4.2.1  Watershed and Peak Flow Characterization

Peak Flow Processes

Peak flows occur as large quantities of water move from the landscape into surface waters. 

Peak flows occur in response to natural processes in the watershed and are characterized by the

duration and volume of water during the rise and fall of a hydrograph. Most peak flows in the

Coast Range are generated by high intensity rainstorms; the Coast Range generally develops

very little snow pack.  Snow pack that does develop in the coastal mountains is usually only on

the highest peaks and is of short duration.  Rain-on-snow events are infrequent in the Coast

Range although these events have contributed to some of the major floods, including the floods

of 1964 and 1996.  These large floods are rare events, and the effects of land use practices on

large floods in Oregon is currently the subject of much controversy.  Past studies in the Coast

Range found no appreciable increase in peak flows for the largest floods as a result of

clearcutting (Rothacher 1971, 1973; Harr et al. 1975).   However, more recent studies in Oregon

have found increases in peak flows (Jones and Grant 1996).  None of the Necanicum River

subwatersheds have mean elevations above 2,000 feet, in the rain-on-snow zone, and the highest

portions of the watershed are less than 3,000 feet elevation (Table 4.1).  This hydrologic analysis

therefore focuses on the effects of land use practices on the hydrology of these subwatersheds

using rain events as the primary hydrologic process.  
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Snow pack is monitored at Saddle Mountain and Seine Creek to the south of the Necanicum

watershed.  The Saddle Mountain station is located at approximately 3,200 feet in elevation and

has a mean snow water content of 6 inches (http://www.wrcc.dri.edu).  The lower elevation site,

Seine Creek, located at 2,000 feet, has a mean annual snow content of 2.5 inches and is periodic

in nature.  Less than 1 percent of the Necanicum River watershed is above 2,000 feet elevation

and none is above 3,000 feet, suggesting that snow contributions to flooding only occur in

extreme snow accumulation years.  

Flooding is a natural process that contributes to both the quality and impairment of local

environmental conditions.  Consequently, flood management attempts to reduce flood hazards

and damage while protecting the beneficial effects of flooding on the natural resources of the

system.  Flooding causes, impacts, and management options are discussed in the Tillamook Bay

environmental characterization report (TBNEP 1998).  

River flooding tends to occur most commonly in December and January during periods of

heavy rainfall, which is occasionally accompanied by snowmelt.  River flooding combined with

tidal flooding can extend the flood season from November to February. The lowland valleys are

the most prone to flooding during these periods.  

The Necanicum River watershed has an extensive floodplain area (6 mi2).  An important

natural function of the floodplain is to reduce the severity of peak flows, thereby reducing down-

stream impacts and flood hazards.  The Necanicum River floodplain occupies 7.2 percent of the

watershed and plays an important role in regulating watershed hydrological function.  The

presence of large areas of intact palustrine and estuarine wetlands within this floodplain

constitute an important resource in need of protection.  These floodplain wetlands provide both

hydrological and habitat values to the watershed.  

4.2.2  Stream Flow

The Necanicum River was monitored for discharge by the USGS from 1953 to 1968

(http://waterdata.usgs.gov/or/nwis).  The gage was located near Seaside.  Daily flow data for this

period are not available, although peak discharge measured during each water year is available

(Table 4.2).  Peak discharge was highly variable during the 16 year period of record, from a low

of 1,310 cfs to 3,040 cfs.  Peak discharge was less than or equal to 1,500 cfs during three years

and greater than 3,000 cfs during two years of record.  More recent flow data have been

collected by the Oregon Water Resources Department, which has operated a stream gage
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Table 4.2. Peak discharge for the Necanicum River for the period of record
(1953-1968) at the USGS gaging station 14299000.  

Water Year
Peak Discharge

(cfs) Water Year
Peak Discharge

(cfs)
1953 1780 1961 1660
1954 2320 1962 1810
1955 1310 1963 1310
1956 3020 1964 3040
1957 1880 1965 1710
1958 1780 1966 2120
1959 2020 1967 2560
1960 1610 1968 1500

since 1977 (Figure 4.1).  The Necanicum River demonstrates a typical coastal river discharge

pattern with the majority of discharge occurring from November through April.  Summer flows

are low.  The median (and 25th percentile) of the average daily flows for the period of record for

the three driest months were as follows:

July - 10.2 cfs (8.7 cfs)

August - 5.8 cfs (4.5 cfs)

September - 11.0 cfs (6.6 cfs)

Flood events occur primarily in December through March.  The highest discharge recorded for

the period for both gages (USGS and OWRD) was 3,040 cfs (9.86 feet) in 1964, during one of

the largest floods in North Coastal Oregon history.  

4.3 Potential Land Use Impacts on Peak Flows

Increased peak flows can have deleterious effects on aquatic habitats by increasing

streambank erosion and scouring (ODFW 1997a).  Furthermore, increased peak flows can cause

downcutting of channels, resulting in a disconnection of the stream from the floodplain.  Once a

stream is disconnected from its floodplain, the downcutting can be further exacerbated by

increased flow velocities as a result of channelization.  

All subwatersheds were screened for potential land use practices that may be influencing the

hydrologic processes that contribute to increased peak flows and streambank erosion (WPN

1999).  This screening process only deals with the most significant runoff processes affected by

land use.  There are four land use types that can have large effects on the hydrology of a 
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Figure 4.1. River discharge for the period of record, 1977 through 1995.  The top line is
maximum mean daily flow, the center line is mean daily flow, and the
bottom line is minimum mean daily flow.  (Data from ORWD)

watershed: forestry, agriculture and rangeland, forest and rural roads, and urban or rural

residential development.    

4.3.1 Forestry

 Forestry practices have the potential to influence the magnitude of flooding, but it is

difficult to quantify such effects because of the large natural variability in discharge (Hirsch et

al. 1990).  This difficulty has contributed to over a century of debate in the United States

concerning the role of forest conservation in flood protection (Naiman and Bilby 1998).   

Studies in the Oregon Coast Range found no appreciable increase in peak flows during the

largest floods that could be attributed to clearcutting (Rothacher 1971, 1973; Harr et al. 1975). 

Although the largest floods are most important from a flood hazard standpoint and are

frequently associated in watersheds of the Oregon Coast Range with rain-on-snow events, the

effects of increases in smaller magnitude peak flows cannot be discounted from a stream channel

or ecological standpoint (Naiman and Bilby 1998).  High flows constitute a natural part of the

stream flow regime and are largely responsible for transporting sediments and forming channels. 

Consequently, increases in the magnitude of moderate peak flows can lead to channel incision
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through bank building or erosion.  Because forest harvest practices are common in the

watershed, there may be effects of forestry on watershed hydrology other than those commonly

associated with rain-on-snow events.  These might include reduced evapotranspiration, increased

infiltration and subsurface flow, and increased overland flow (Naiman and Bilby 1998).  Such

changes may result in modified peak and low flow regimes and subsequent effects on in-stream

aquatic habitat quality.

4.3.2 Agriculture and Rangeland 

The impacts of agriculture on river hydrology are dependent upon specific land use and

management practices as well as the physical characteristics of the soil being farmed.  Those

management practices that change the infiltration rate of the soils are the most influential in

changing the hydrologic regime (WPN 1999).  Agriculture has the greatest impact in those areas

where soils have naturally high infiltration rates.  However, only the Beerman/Tillamook

subwatershed has any area of agricultural land use (1.8 percent).  Consequently, there is not a

significant potential for agricultural practices to change the infiltration rates of the soil to an

extent that would appreciably affect the water budget of the watershed.  

Other factors associated with agricultural land use that may have impacted the hydrology of

the Necanicum River watershed include modifications to the stream system that affect water

supply to wetlands and floodplain areas, such as river channel diking and draining of wetlands.

Disconnection of floodplains from rivers reduces the flood attenuation provided by the

floodplain’s capacity to store and impede peak flows. Nonetheless, the Necanicum watershed is

fortunate to have a relatively large proportion of floodplain and wetland area. Further discussion

of disconnection of the floodplain and wetland loss can be found in Chapter 3 (Aquatic and

Riparian Habitats).    

4.3.3 Forest and Rural Roads

Road construction associated with timber harvest and rural development has been shown to

increase wintertime peak flows of small to moderate floods in Oregon Coast Range watersheds

(Harr 1983, Hicks 1990).  This assessment uses a roaded area threshold of 8 percent to screen for

potential impacts of roads on peak flows (discharge increase >20 percent; WPN 1999).

Watersheds with a greater than 8 percent roaded area are considered to have a high potential for
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adverse hydrologic impact, 4 to 8 percent have a moderate potential, and less than 4 percent have

a low potential.  

According to GIS calculations from the ODF fire roads coverage, all of the subwatersheds

in the Necanicum River watershed were considered to have a low potential impact from the

density of forest roads (Table 4.3).  The average percent forested area in roads was only 2.6

percent.  The Neacoxie subwatershed was highest, with 3.3 percent in roads.  However, this GIS

coverage may significantly under-estimate actual on-the-ground road conditions in the

watershed.  In a study conducted in the Oregon Mid-Coast watersheds (Garono and Brophy

1999), 1:24,000 road coverages under-represented actual road densities by 1.7 times.  The GIS

coverage was compared to a 1:24,000 road coverage for the area and it was determined that the

results were fairly similar.  If we doubled the estimated road densities in the Necanicum River

subwatersheds, all of the subwatersheds would change to a moderate potential for peak flow

enhancement as a result of forest road densities.  

4.3.4 Urban and Rural Residential Areas

According to GIS calculations from the ODF fire roads coverage, almost all of the

subwatersheds in the Necanicum River watershed were considered to have a high or moderate

potential for adverse hydrologic impact from the density of rural residential roads (Table 4.4).  

Table 4.3 Forest road summary for the Necanicum River watershed based on GIS calculations.  The
roads coverage data used for this analysis were obtained from the BLM (fire roads).  

Subwatershed
Subwatershed

Area (mi2)

Area
Forested

(mi2 )

Forest
Roads
(mi)

Roaded
Area
(mi2)1

Percent
Forested
Area in
Roads

Relative
Potential
Impact

Beerman/Tillamook 15.8 13.60 78.24 0.37 2.72 Low
Klootchy/Mail Creek 15.3 14.89 82.06 0.39 2.61 Low
Neacoxie 7.4 1.29 8.94 0.04 3.28 Low
North Fork/Humbug 13.7 13.12 69.33 0.33 2.50 Low
Seaside 8.3 4.92 26.24 0.12 2.53 Low
South Fork 9.9 9.86 50.90 0.24 2.44 Low
Upper Necanicum 13.3 12.83 78.60 0.37 2.90 Low

Total 83.7 70.51 394.32 1.87 2.65
1 Width used to calculate roaded area was 25 ft.  
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Table 4.4 Rural residential road summary for the Necanicum River watershed based on GIS
calculations.  The roads coverage data used for this analysis were obtained from the BLM
(fire roads).  

Subwatershed
Subwatershed

Area (mi2 )

Rural
Residential

Area
(mi2 )1

Rural
Roads
(mi)

Roaded
Area
(mi2)2

Percent
Rural

Area in
Roads

Relative
 Potential for
 Peak-Flow

Enhancement3

Beerman/Tillamook 15.8 0.32 7.51 0.04 10.98 High
Klootchy/Mail Creek 15.3 0.15 2.57 0.01 8.22 High
Neacoxie 7.4 1.34 7.29 0.03 2.58 Low
North Fork/Humbug 13.7 0.15 2.24 0.01 7.30 Moderate
Seaside 8.3 0.01 0.15 0.00 6.57 Moderate
South Fork 9.9 0.00 0.02 0.00 41.30 High
Upper Necanicum 13.3 0.10 1.56 0.01 7.46 Moderate

Total 83.7 2.06 21.34 0.10 4.90 Moderate
1 Rural residential area includes rural areas not used for commercial purposes
2 Width used to calculate roaded area was 25 ft.   
3 The relative potential for peak flow enhancement pertains only to the portion of each subwatershed in

rural residential land use.  The potential for peak flow enhancement from rural residential land use is
moderate to high in many subwatersheds, but these designations only apply to a small area in each
case.  

The South Fork, Beerman/Tillamook and Klootchy/Mail Creek subwatersheds in particular, have

high percentages (41, 11, and 8 percent respectively).  It should be noted, however, that the

South Fork subwatershed had very little land area in rural residential land use.  

Urban land use is concentrated in the lower elevations of the watershed, generally in the

floodplains of the Necanicum River.  Historically, these floodplains were wetland areas that

trapped sediments and accumulated plant material, resulting in rich fertile soils.  Disconnecting

part of the floodplain from the river has likely resulted in some loss of flood attenuation

capacity, increased peak flows, down-cutting of channels,  and increased flow velocities. 

Because the area involved is rather small, we do not expect that such changes have been

substantial. 

4.3.5 Other Potential Hydrologic Impacts

Past fires changed the ability of the surface soils to store runoff from forested areas (c.f.,

Coulton et al. 1996).  Burned areas, and especially areas of repetitive burns, typically show a

reduced ability to store moisture in surface soils (TBNEP 1998).  Historical burns and
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construction of salvage logging roads disrupted the infiltration and water storage capacity of

upland areas. The loss of this natural flood attenuation mechanism, combined with the steep

slopes and impermeable soils, may have increased the frequency and quantity of runoff and

sediment delivery from heavy rainfall events. Landslides from natural slope failures or induced

by road and culvert construction also added pulses of sediment to the river channels and changed

the ability of the rivers to convey flood water (Coulton et al. 1996).  

4.4 Conclusions

Screening for land management activities that may be affecting natural hydrologic

conditions suggests that forest roads have little effect on current hydrologic regimes, but other

hydrologic impacts may have occurred in response to urbanization in the valley bottom.  Rural

residential roads showed moderate to high potential for peak flow enhancement, but occupied

relatively little land area, so their overall contribution to hydrologic impact is expected to be

small at the watershed scale.  Loss of historical flood plain acreage and land cover (such as

wetlands, forested valley bottoms) have likely had some impacts on hydrologic conditions in the

Necanicum River watershed.   Logging and fires have likely resulted in lower evapotranspiration

and therefore higher runoff.  Such changes are expected to have been small in magnitude.  




