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Oysters as Integrators

Chapter 11

Jennifer Ruesink, Curtis Roegner, Brett Dumbauld, and David Armstrong

Research Highlights
Growth rates of Pacific oysters (Crassostrea
gigas) near the mouth of Willapa Bay were >60%
higher than at more estuarine sites.

its a concentration gradient that decreases toward the
head of the estuary. These conditions can lead to spatially variable food supply to benthic organisms. However, this apparent forcing of benthic production by
oceanographic processes can be complicated by larval
choice of settlement site and by intra and interspecific

Growth rates generally rose with immersion time,

interactions (competition slows growth, consumption of

except that oysters just above the substrate had
depressed growth rates.

larvae or settlers reduces recruitment). In this study
we examined broad-scale patterns of recruitment and

growth of oysters (Crassostrea gigas) throughout
On-bottom oysters fed on more benthic production than did oysters in the water column, based
on stable isotope ratios.

Willapa Bay. We related these patterns to spatial variation in immersion time, energy sources, and distance to
the estuary channel and mouth.

Recruitment of oysters was lowest where growth
was highest among sites (low recruitment at the
estuary mouth), but within sites, recruitment and
growth patterns were coincident.

The project had the following specific objectives: 1) to
document variation in oyster growth rate along three

spatial axesvertically in the water column, across
mudflats, and at several distances from the estuary
mouth; 2) to document variation in oyster recruitment

Introduction

along these same three spatial axes; and 3) to infer
energy sources used by oysters, based on stable isotope analyses.

This project focuses on dynamics of Pacific oysters
(Crassostrea gigas), an ecologically- and economicallyimportant benthic filter feeder in West Coast estuaries.
Oysters are influenced by a vast array of physical (flow,
temperature, salinity, turbidity, immersion time) and biological (food quantity and quality, predation, competi-

Results and Discussion
Four locations within the bay were chosen as study lo-

tion) conditions (Powell et al. 1997), many of which

cales based on similar widths of intertidal mudflat.
Stackpole was the northernmost site, closest to the

vary spatially in estuaries. Thus oysters integrate physical

mouth of the bay. About 8 km south were two locales,

and biological conditions to determine benthic secondary production.

one on the west side (Nahcotta) and one on the east

Recruitment and growth of benthic marine organisms
depend in part on oceanographic delivery of larvae and
food resources. The cruise and instrument mooring data
from Willapa Bay, coupled with recent measurements
from Coos Bay (Roegner & Shanks 2001), indicate that

1.8 m
1 .2 m

0.6 m

productivity in Pacific Northwest estuaries can be forced
by ocean processes. In particular, phytoplankton blooms

stimulated by coastal upwelling can be advected into
estuarine systems via a combination of wind relaxation
and tidal advection. This can result in the delivery of
high chlorophyll concentrations to benthic suspension
feeders such as oysters. The supply of this coastallyderived phytoplankton is temporally variable and exhib-
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Figure 11.1. Schematic diagram of array of transplanted
oysters (C. gigas). Juvenile oysters (3-30 mm) on cultch
were hung at four intertidal elevations across mudflats
and vertically in the water column at four sites in Willapa
Bay (Stackpole, Nahcotta, Refuge isubtidal posts only], and

Sunshine Point).
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hole to PVC posts. These posts kept juvenile oysters
out of the mud at the lowest position on each post, and
when relevant, cultch were also attached at higher positions to repeat the immersion times detailed above.
Thus, at the subtidal position (0 in MLLW), posts held
four cultch, one each at 100%, 80%, 60% and 40%
immersion. Most locales included this full array, but we
placed only subtidal posts at Refuge. Within a locale,
five replicate posts were placed at each tidal elevation,
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parallel to shore over a distance of about 50 m.

1.8

fl

Subsamples of surviving oysters (2 per cultch) were
Sta ckpole

E Nahcotta
Refuge

analyzed for dry meat biomass (60°C for 72 h) and stable

isotopes (PC and 815N). All new oysters appearing
on cultch during the study were counted.

Sunshine

Oyster growth and recruitment were strongly correlated with two of the three spatial axes examined in
Willapa Bay, spatial location and tidal elevation. Oyster
growth was higher and recruitment lower at Stackpole,
0

1.8
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Figure 11.2. Growth (top) and recruitment (bottom) of Pacific
oysters along a vertical gradient of tidal elevation at four sites
in Willapa Bay. Graphs show mean values + s.e. (n = 5 cultch in
most cases). Growth was measured as linear shell extension
(initial length = 3-30 mm) and recruitment as total number. of
new oysters from August 1 to October 13, 2000. Cultch were
hung from posts deployed at 0 m MLLW.

near the mouth of Willapa Bay, relative to other sites
(Figure 11.2). These results are consistent with larval
production and retention entirely within the estuary and
suggest that constraints exist on the ability of larvae to
select optimum sites for growth. Highest rates of secondary production near the estuary mouth corroborate
recent findings that phytoplankton biomass in Pacific

side (Sunshine) of the bay. The Naselle River enters
Willapa Bay near Sunshine. A fourth locale (Refuge)
was in the southwest. We recorded temperatures at all

30

sites except Refuge throughout the study period using a
variety of data loggers (ibutton, Hobo).

15

We determined oyster growth rates based on linear extension of shells from August 1 to October 13, 2000.
Cultch (adult shells) with 10-20 juvenile oysters (initial
length 3-30 mm), settled in a commercial hatchery, were
used in the study. All individuals on each cultch were
mapped and measured, so that growth and survival could
be determined on an individual basis. At each locale,
oysters on cultch were transplanted in the following
array: four distances from shore, corresponding to intertidal elevations of full (100%), 80%, 60%, and 40%
immersion (Figure 11.1). These immersion times occurred at 0. +0.6 m, +1.2 m, and + 1.8 m MLLW tidal
elevations, respectively, and we term these distances
subtidal, low, mid, and high. Within each distance from
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shore, cultch were attached by cable ties through a drilled
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Figure 11.3. Growth of Pacific oysters hung at least 0.6 m off
= low intertidal
the substrate (squares = subtidal posts, circles =
posts, triangles = mid intertidal posts). Each point represents

the mean value for all oysters growing on a single cultch.
Points are offset for better visibility. The regression line is
based only on subtidal posts, and the slope was significant (P
< 0.05) at all sites..
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Dumbauld. The mechanism of slowed growth is uncer-

tain but could include reduced water flow, increased
sedimentation, or resource depletion by surrounding filter feeders. These results suggest that there are impor-
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tant and subtle changes occurring at the benthic-pe-
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lagic interface that affect benthic secondary productiv-
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Figure 11.4. Growth of Pacific oysters at +1.8 m MLLW deployed

at several distances from shore. Graph shows mean values +
s.e. (n = 5 cultch in most cases). Growth was measured as
linear shell extension (initial length = 3-30 mm) from August
1 to October 13, 2000. Cultch were hung from posts deployed at
0 m (subtidal), 0.6 m (low), 1.2 m (mid), and 1.8 m (high) across

the mudflats at three sites.

Northwest estuaries is strongly influenced by oceanic
inputs, rather than by terrestrial sources or in situ production.

For off-bottom oysters, growth increased with immersion time. For instance, as time underwater decreased
by half (80% to 40%), growth rate declined by 47% at
Stackpole, 51% at Nahcotta, 30% at Refuge, and 25%
at Sunshine (Figure 11.3). Within sites, oysters apparently selected conditions for optimum growth, recruiting disproportionately to intermediate tidal elevations off
the substrate (Figure 11.2). Of course, this pattern could

also be due to post-settlement mortality if oysters onbottom die of predation or sedimentation and oysters
high in the water column die of desiccation stress.

Differences in resource use by oysters growing on- vs.
off-bottom are also indicated by stable isotope analyses
(Figure 11.5). Stable isotope analyses have been completed only for the pilot study at Nahcotta (July-September 2000). These show that 5'3C values are generally higher for on-bottom (mean + s.e. = -18.61 + 0.17,
n = 29) than off-bottom oysters (mean + s.e. = -19.28 +
0.07, n = 28; t = 3.67, P < 0.001). All values fall be-

tween those expected for phytoplankton (-20 to 22)
and for benthic diatoms (-9 to 12), but on-bottom oysters are closer to the "benthic diatom" signal. Interestingly, on-bottom oysters grow relatively slowly even
though they appear to have access to benthic primary
production. We expect that oysters at sites closest to
the estuary mouth will have stable isotope ratios that
reflect a diet of predominantly phytoplankton. These
samples will be completed in the next several months.

In summary, this three-dimensional picture of oyster
growth mirrors aquaculture practices in Willapa Bay.
Naturally-recruited oysters are collected at the head of
the bay, and prime grow-out areas are near the mouth
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If filter feeders deplete pelagic resources, an expected
consequence for oysters is high growth near the estuary channel and low growth close to shore. For oysters
growing at a single tidal elevation (+1.8 m MLLW),
growth rates declined from channel to bank at two sites

Mid
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(Nahcotta, Sunshine), but they were constant at
Stackpole, even in the high intertidal when growing close
to the substrate (Figure 11.4). Interestingly, growth rates

-20

were identical throughout Willapa Bay for oysters 1.8
m off-bottom close to the channel (Figures 11.2 and
11.4). At lower tidal elevations, there was a clear depression of growth associated with growing on- vs. offbottom (Figure 11.2). This slowed growth of oysters
on-bottom mirrors anecdotal reports of oyster growers
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and prior research on adult oysters by Dr. Brett
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Figure 11.5. Stable isotope ratios (VC) of juvenile oysters at
varying tidal elevations and distance from shore at Nahcotta.
Each point represents a single oyster collected after the pilot
growth study (July -- September 2000). Different symbols
correspond to posts deployed at different distances from shore.
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of the bay. Although most culture is done on-bottom,
stake and line practices often result in faster growth of
oysters. For fattening, oysters are generally moved to
low intertidal beds. Correlative evidence indicates that
food concentration (derived from marine advection) and
feeding time largely determine oyster growth. Oyster
larvae appear to choose places to settle at small (tidal
elevation) but not large (bay-wide) scales. Additional
factors that remain to be explored include predator and
competitor impacts on oyster population dynamics, and
the role of other physical factors such as temperature,
salinity and flow that vary throughout Willapa Bay.
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Habitat/l3ioindicator Linkages and Retrospective Analysis

Chapter 12

Ronald Thom, Steve Rumrill, Amy Borde, Dana Woodruff, John Southard, and Greg Williams

Research Highlights

By accomplishing these two objectives, we will be able
to provide managers with credible indicators of the types

Through our sampling we have been able to resolve inter-annual and inter- and intra-estuary

and relative impacts of stressors affecting estuarine
habitats. Within PNCERS, the habitat studies form a

variability as follows:
Inter-annual: Cover and density variability could
be related to ENSO events.
Eelgrass flowering has increased in Willapa Bay
every year, but the already elevated levels in Coos
Bay decreased or stayed the same in 3 of 4 sites
in 2000 compared to 1999.
Inter-estuary: In Coos Bay eelgrass abundance
is highest in the marine dominated sites.
Intra-estuary: Coos Bay has higher densities of
eelgrass at higher elevations than Willapa Bay.

key link between geophysical conditions in the system
and quality of the estuarine system for a variety of fisheries resources. Because of these close linkages, the
habitat studies rely heavily on data gathered by other
PNCERS program components, especially investigations of Dungeness crab, English sole, salmonid populations, and physical/chemical processes.

Eelgrass productivity was not nutrient limited in

most sites at either Willapa Bay or Coos Bay,
with the possible exception of upper-estuary sites
which showed slight increases in productivity with
nutrient enrichment.

The focus of our geospatial analysis this year was to
use existing bathymetry data to estimate eelgrass abun-

dance in Willapa Bay and Coos Bay. By linking eelgrass elevation data collected in the field (i.e., upper
and lower limits) with the bathymetry data, we were
able to estimate the amount of area where eelgrass
could potentially be located. We then used our eelgrass
density data to extrapolate the number of shoots in the
area.

Sediment respiration is possibly related to sediment organic matter and location in the estuar-

The primary focus of the spatial and temporal patterns

ies.

grass is an ideal indicator of estuarine "health" because
it forms meadows throughout much of all coastal estu-

Introduction
The overall goal of the Habitat/
Bioindicator Study is to provide resource managers and decision-makers with information about habitats that
are useful in making management de-

work has been on eelgrass (Zostera marina L.). Eel-

Table 12.1. Parameters measured each year.

Parameter
Eelgrass density
Eelgrass biomass
Epiphyte biomass
Vegetation cover
Substrate type
Water quality parameters (annual)
Hourly temperature
Burrowing shrimp hole density
Elevation
Light in eelgrass bed
Soil respirometry
Nutrient enrichment

cisions in coastal estuaries of the Pacific Northwest. To achieve this goal,
the study is addressing two broad objectives:
through geospatial analysis, understand and document existing and
historic patterns of primary benthic
habitats in the target estuaries
through directed field and laboratory studies, understand and document the factors responsible
for spatial and interannual dynamics of selected
habitats.

aries in the region, harbors large numbers of fisheries
species, is a nursery and feeding area for juvenile salmon

and Dungeness crab, and responds to physical and
chemical forcing factors through changes in its size,
morphology, and distribution. To evaluate interannual
HABITAT/BIOINDICATOR LINKAGES
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variation, in 2000 we repeated sampling conducted in
1998 and 1999 at all six eelgrass sites in Willapa Bay
and four sites in Coos Bay; see Table 12.1 for a summary of parameters collected each year. By sampling
along a gradient between the upper and lower estuary,
we are developing an understanding of the spatial patterns in eelgrass metrics. This understanding can further be used to assess anthropogenic impacts on eelgrass within the context of natural spatial variation. In
addition, in 2000 we conducted nutrient enrichment experiments to determine whether eelgrass was nutrient
limited in the two estuaries.
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Figure 12.2. Mean eelgrass above and below ground biomass
at the 10 sites in 1998, 1999, and 2000.

(Figure 12.1). In general, Willapa Bay eelgrass was
less dense that in Coos Bay. However, above ground

biomass was similar between the two estuaries. The
reason for the difference between the two estuaries is
still under investigation. We are also considering evalu-

ating the effects of photoperiod. The two estuaries

Results and Discussion

differ substantially in the duration of light, especially
during the spring-summer growth period.

Eelgrass Abundance
The same general patterns in eel grass biomass and den-

sity seen in 1998 and 1999 were documented in 2000
116

HABITAT/BIOINDICATOR LINKAGES

In Coos Bay, the greatest density and biomass occurred
at the most marine site (Fossil Point) followed by the
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was consistently warmer in 2000 than 1999. This could
explain the increase in density and biomass in Willapa
Bay. This strong signal regionally in increase in biom-

ass reflects an increase in productivity, which is ultimately important to and reflective of ecosystem pro-,
.-

ductivity.
Willapa
Coos Bay
Figure 12.3. Flowering shoot density at the 10 sites in 1998,
1999, and 2000.

next most marine site (Bar View). In Willapa Bay, the
densest meadows occurred at intermediate sites located
at Nemah, NW Long Island, and Lewis Slough. Patterns in 2000 were similar to those observed in 1998
and 1999 suggesting that there is consistent difference
spatially throughout both estuaries that force measurable differences in the eelgrass population throughout

both systems. We suspect that salinity and temperature are key factors controlling this spatial pattern.

Density, above and below ground biomass were all
greater in Willapa Bay in 2000 as compared to 1999,
which was in turn greater than 1998 (Figures 12.1 and
12.2). In Coos Bay, density and biomass are similar or
lower than 1998 and 1999 at all sites except Fossil Point
which showed increased density. The most productive
period for eelgrass is between February and June, which

Eelgrass Flowering
Flowering was much greater at all sites in 2000 in Willapa

Bay, but decreased in three of the four sites in Coos
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Figure 12.5. Depth versus eelgrass shoot density in Coos Bay
and Willapa Bay in 1999.
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Macroalgae Cover
Macroalgae occurred in very high abundances in Coos Bay with very little noted in
Willapa Bay (Figure 12.4). Ulvoids are of-

ten associated with areas of high nutrient
inputs and can be indicative of eutrophication. Macroalgae was generally in high
abundance at all sites in Coos Bay in 2000
whereas the marine sites had more abundance in 1998 and 1999.

Eelgrass Depth Distribution

Willapa Bay

The depth distribution of eelgrass was measured at a total of approximately 300 points

Eelgrass depth distribution

in 1999 (Figure 12.5). The data was corrected to MLLW in 2000 and the subse-

Depth (feet)

4-0

quent area where eelgrass could potentially

he found was mapped using GIS (Figure
12.6). In general, eelgrass was found between +4.0 and 3.5 feet (MLLW) with the
greatest densities occurring between +2.0
and 2.0 feet (MLLW). Our study sites are
centered in the middle of the densest eelgrass in both systems. Eelgrass penetrates
deeper in Willapa Bay, and appears to extend higher in the intertidal zone at Coos
Figure 12.6. Eelgrass depth distribution in Willapa Bay based cin f eld
measurements of depth.

Bay. Potential explanations for this feature
are that the flats in Coos Bay remain moister
than those in Willapa thus preventing drying

Bay, compared to 1999 (Figure 12.3). The
spatial patterns in flowering shoot density,
with the most upstream site (i.e., Cooston
Channel) in Coos Bay containing the greatest flowering density, indicates that this site

is subject to factors consistent between
years in producing more flowers than other
sites. Again, salinity and temperature may
be proving to be important factors driving
flowering. Specifically, warmer spring temperatures in 2000 may have contributed to

the increased flowering. The ultimate effect of increased flowering is seed production and seedling production. As we predicted, eelgrass shoot density was greater
in 2000 owing in part to the fact that more
seeds were introduced into the system in
1999 (in addition to the warmer spring temperatures in 2000, which may have contributed to the increased densities as well).
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of the plants at low tide. There also

may be a stronger freshwater signal at the surface in Willapa Bay,
which could limit its extension into
higher elevations. These data assist
in the development of a stronger bio-
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tors controlling eelgrass distribution
not only horizontally along the estuarine gradient but also along the ver-
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tical gradient. Managers could use
these data to help steer development
activities toward areas not likely to
contain eelgrass.

Light Intensity in Eelgrass Canopy
The lower depth distribution of eelgrass is determined within estuarine
tidal channels by the penetration of
available light. Consequently, quan-
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Figure 12.8. Light intensity as measured by a HOBO LI at A) Stake Array A and B)

temperature meters were attached
Stake Array B, and as C) compared to a ',ICOR spherical quantum sensor.
in pairs to rebar-PVC stakes placed
vertically in the sand-mud substratum (Figure 12.7; tical stake arrays. Measurements of light levels and
Stake Array A and Stake Array B, ca. 10 m apart). seawater temperature were recorded at one minute inThe paired meters were stratified at depths of 0 cm, 30
cm, and 60 cm above the bottom within the eelgrass
bed. A LiCor LI-193SA spherical quantum sensor was
deployed independently (at 25 cm above the bottom)
within the eelgrass bed about 10 m away from the ver-

tervals over a tidal period of five hours.

Preliminary analysis indicate that there was considerable short-term temporal variability and spatial patchiness in both ambient light levels and attenuation within
HABITAT/BIOINDICATOR LINKAGES

119

PNCERS 2000 ANNUAL REPORT
150

250

Coos Bay

1999

2000

o

200 -

Willapa

100
150 -

se

50
50 -

0
0

0
0

Eelgrass Density (no/m2)
Figure 12.10. Burrow density versus eelgrass shoot density at

all 10 sites in 1999 and 2000.

Willapa

Coos Bay

Figure 12.9. Mean shrimp burrow density at the 10 sites in
1999 and 2000.

the eelgrass canopy. A substantial depression in light
levels occurred at the 30 cm depth between 1340 and
1520 hrs. The observation of low light levels at the 30
cm depth was consistently recorded by the meters in
SA-A (Figure 12.8A). SA-B (Figure 12.8B), and by the

dances at this site relative to the other sites. In 2000.
densities at the Toke Point site were greatly reduced
due spraying of Seven° in the vicinity of established
oyster cultures.
The general negative correlation between shrimp burrow density and eelgrass shoot density suggests a negative interaction between these species (Figure 12.10).
Our impression is that eelgrass, once established, can
effectively exclude burrowing shrimp. We are evaluating this questions experimentally in a companion study
in Tillamook Bay conducted for the US Environmental
Protection Agency National Estuary Program.

independent LiCor LI 193SA (Figure 12.8C). These
depressions in ambient light levels correspond closely
with the end of the tidal flood cycle (high slack water
occurred between 1500-1540 hr). and it is likely that
the hydrodynamics of the flooding tidal waters posi- Nutrient Enrichment
tioned the eelgrass blades so that they produced a shad- Nutrient limitation has been shown to be a factor in
ing effect at the mid depth strata within the eelgrass phytoplankton productivity in Willapa Bay (Jan Newcanopy.

Burrowing Shrimp
Burrowing shrimp are a major component of most outer

ton, personal communication) and could potentially affect eelgrass productivity. To test this hypothesis, we
measured the effects of nutrient enrichment in a laboratory experiment using eelgrass and water collected

from each of the study sites. The experiments were
conducted each day following collection of the field
ations in nutrient cycling, and elimination of some other samples. The four treatments (5 replicates each) were
species. Their interaction with eelgrass is still under- as follows: 1) no eelgrass/no nutrients, 2) eelgrass/no
studied. In 1999, we found burrows (an indicator of nutrients, 3) no eelgrass/ plus nutrients, and 4) eelgrass/
shrimp) at most sites. with the Toke Point site contain- plus nutrients. The nutrient spike was 0.6 ml ammoing by far the greatest densities (Figure 12.9). As yet nium chloride (1.348 g/l) in 500 ml of site water. Temwe have no definitive explanation for the high abun- perature and PAR were measured in an ambient water
coast estuaries in the Pacific Northwest. They can be
responsible for massive reworking of sediments, alter-
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dicative of organic enrichment of the sediment. High
levels of organic enrichment, such as in eutrophic environment, can indicate stress on the system. For example, low dissolved oxygen levels at the sedimentwater interface caused by high sediment oxygen demand may stress benthic dwelling invertebrates and
bottom-associated fish.

'5

Eelgrass Control

Eelgrass with Nutrient Spike

10-

In general we found high respiration rates where sediments appeared to contain higher levels of organic matter. We plan to analyze the data further relative to potential impacts on water column dissolved oxygen and
nutrient flux from the sediments.

f

t.41

0
0-

Willa pa

>
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0
0
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Coos Bay

Figure 12.11. Mean eelgrass productivity measured during the

Temperature
Temperature was recorded approximately hourly between Summer 1998 and Summer 2000 site visits using

a HOBO temperature monitor. We were able to recover 5 of 10 sensors in 1999 and 9 of 10 sensors in
2000 (Figure 12.12). Several features are evident from
the recordings:

nutrient enrichment experiment in the control and spiked
samples.

bath during the test. Dissolved oxygen was measured
in each jar at the time of test initiation and termination
in order to determine any differences in eelgrass productivity. The test ran for approximately four hours.
Water samples were collected from each of the test
jars and analyzed for nitrate, nitrite, ammonium. phosphate, total nitrogen. and total phosphorous.
Productivity was increased by the addition of the spike
in samples taken from the least marine influenced sites
(i.e., Paradise Point in Willapa Bay and Cooston Channel and N. Bend Airport in Coos Bay; Figure 12.11).

No effect was observed in the other sites. This indicates that marine water is an important source of nutrients in these estuaries and that the eelgrass at the more
freshwater dominated sites might be nutrient limited at
certain times of the year.

Soil Respirometry
We conducted incubation experiments at all sites to
evaluate sediment-associated respiration rates. Respiration indicates microbial activity, as well as benthic plant

respiration. Respiration is correlated with nutrient flux
from the sediments; an important process associated
with eelgrass meadows. In addition. respiration is in-

there is a repeating pattern of highs and lows on
an approximate monthly cycle probably corresponding to neap and spring tides
there was a extreme cold event during late December 1998 in both systems
summer and fall of 1998 were warmer than the
summer and fall of 1999 in both systems
spring 1999 was cooler than spring of 2000 in
both systems
the three down-estuary sites in Coos Bay are subject to far less temperature variation throughout
the year
comparing two up-estuary sites (Cooston Channel in Coos Bay with West Long Island in Willapa
Bay) it is evident that summer temperatures were
cooler in Coos Bay, winter temperatures were
wanner in Coos Bay. and temperatures were similar between systems in spring
Toke Point was generally cooler than West Long
Island in summer, but both sites were similar in
winter and spring
Key to our work is the development of correlations be-

tween temperature and other water properties based
on extensive data sets gathered in Willapa Bay by the
water properties group led by Jan Newton. and from
data collected by various sources in Coos Bay. Using
H A ITAT/BIOINDICATOR LINKAGES
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this information we plan to characterize water property
conditions at all 10 sites that can be used to better understand the factors forcing spatial and annual variations in eelgrass metrics. This information will be useful to managers to help interpret interannual and spatial

Applications

differences seen in eelgrass and potentially other resources in their systems.

Presentations:

Conclusion
There are strong patterns that are emerging in eelgrass
metrics both spatially and temporally within systems and
also between systems. The patterns appear to be consistent between years within each site, and along the
estuarine gradient. Increased flowering and shoot abundance in 2000 over that in 1999, which in turn was higher
than in 1998, points to the fact that the primary produc-

Publications:
None.

Ronald Thom, "Eelgrass meadows as indicators of estuarine condition." PNCERS Eat and Learn Seminar
Series, March 7, 2001, University of Washington.
Ronald Thom, "The Influence of Climate Variation and
Change on Structure and Processes in Nearshore Vegetated Communities of Puget Sound and Other North-

west Estuaries." Puget Sound Research 2001, February 12-14,2001, Bellevue, Washington.

tivity of these systems does vary substantially. Moni-

Workshops:

toring of temperature as well as other properties of these
systems is promising in terms of interpreting the factors
most responsible for the patterns. We are beginning to
explore links between changes in benthic primary productivity and secondary production through discussions

Ronald Thom, Steve Rumrill, and Amy Borde attended
the PNCERS All-Hands Meeting, January 11-12,2001,
University of Washington, Seattle, WA.

with other PNCERS team members. Continuing the
present monitoring through one more year would yield
even stronger and more enlightening relationships as

yet undocumented in coastal estuaries of the Pacific
Northwest.
Although we did not deal with these in this report, there
were "disturbances" affecting our study. First, the study

is spanning a period from a strong El Nino event to a
strong La Nifia event. This is seen in the temperature
record and may explain the large interannual changes
encountered, exemplifying the need for long-term studies. Second, a long line oyster culture system was es-

tablished over part of our study site at Toke Point.

Partnerships:
Dr. Brett Dumbauld provided laboratory space at the
Nahcotta Laboratory of the Washington Department
of Fish and Wildlife for processing samples during our
field trip to Willapa Bay.

The Oregon Institute of Marine Biology provided laboratory space for processing samples during our trip to
Coos Bay.

Dr. Ted DeWitt, EPA Environmental Research Laboratory, Newport OR continued coordination of studies on eelgrass and burrowing shrimp
Tillamook Bay National Estuary program - conducting
experimental study of the interaction of oysters, eelgrass and burrowing shrimp

Twenty meters of our site was spanned in 1999 and an
additional 55 meters were set up in 2000. We recorded
no measurable effect of this operation on the eelgrass
at the site in 1999, but could see a slight footprint in the Dr. David Armstrong and Dr. Dan Cheney of the Paeelgrass from the older lines in 2000. This represents a cific Shellfish Institute WRAC study of interaction of
great opportunity to study the longer term effects of oyster aquaculture and effects on eelgrass in Pacific
Northwest
this type of oyster aquaculture on eelgrass.

Washington State Department of Transportation - ongoing studies on eelgrass requirements in Puget Sound,
and the effects of various stressors on eelgrass populations, as well as fish behavior.
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Public Perceptions, Attitudes, and Values: Coastal Resident Survey. Chapter 13
Rebecca Johnson, Kathleen Bell, and Daniel Huppert

Research Highlights
Residents move to and stay in coastal communi-

ties for diverse reasons: social, economic, and
ecological. When asked to reflect on why they
choose to live in a coastal community, coastal
residents ranked the following community attributes as most important: views and scenery,
lower incidence of crime, fewer people, little traffic congestion, recreation opportunities, and be-

ing near the ocean. In contrast, when asked to
assess what attributes were most important to
their decision to move to a coastal community,
coastal residents ranked job opportunities and

Consistent use patterns of information sources
were observed, as coastal residents rely most
heavily on word of mouth, local and regional
newspapers, television, and radio for information
about their local environment. Coastal residents'
levels of trust in information sources are polar-

ized, with the most trusted sources being local
newspapers, word-of-mouth, and University research and the least trusted sources being word
of mouth, local community groups, internet, and
environmental groups.

Introduction

being near family and friends as most important.

In all five areas, more than twenty percent of
respondents indicated that changes in community characteristics were causing them to consider moving away from their current community. Decreasing job opportunities and increasing costs of living were noted as the most important causes of such concerns. Many coastal resi-

dents are also considering moving because of
changes in climate/weather and increasing population levels.

Coastal residents have varied perceptions of

Public perceptions, attitudes, and values are important
because they influence human behavior. In particular,
they influence how humans interact both positively and
negatively with the natural environment. When studying coastal estuaries, we are interested in examining
how public perceptions, attitudes, and values affect human use and value of natural resources, and the man-

agement of natural resources. By surveying coastal
residents, we have broadened the understanding of how
local communities use, appreciate, and perceive coastal

estuaries and have gleaned knowledge of what types
of natural resource management approaches residents
support.

threats to the health of their local bay or estuary,

many of which do not coincide with scientific
perceptions. Overall, coastal residents find the
following potential threats to be the most important: declining fish habitat, oil spills, shoreline development and erosion, invasive species (green
crabs), and logging in upland areas.

Coastal residents overwhelmingly support government-citizen partnerships as the appropriate
authority for making natural resource management decisions. Coastal resident support is also
strong for county and state governments to be
influential in making natural resource management decisions. In contrast, coastal residents
show less support for the federal government,
environmental groups, city government, and industry groups.

The objectives of this survey were to gather information that would allow us to: (1) determine which valued
ecosystem components (and their associated goods and
services) are considered to be of most significance for
residential choice, recreation, and quality of life in the
five estuaries of the PNCERS study region; (2) discover how changes in environmental and ecosystem
conditions affect residential location choices, recreational use, and the economic values (willingness to pay)

of specific ecosystem components; (3) investigate a
small number of specific social science research issues,
contingent on convenience and feasibility (e.g., willing-

ness to pay for improved coastal salmon stocks, the
relationship between ecosystem components and conditions, and values held for residential locations); and
(4) compare attitudes and values toward coastal ecosystems across the different study sites and the two
PERCEPTIONS, ATTITUDES, AND VALUES
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different states. Data cleaning was completed in December of 2000. With data in hand, we are now pursuing the research tasks associated with the objectives
stated above and in previous annual reports. Progress
on these tasks is summarized in the results and discussion section that follows.
In February, 2000, we distributed surveys to 5,000 households situated within 30 miles of the 5 PNCERS estuaries: Coos Bay, Yaquina Bay, and Tillamook Bay in Or-

egon, and Willapa Bay and Grays Harbor in Washington. Fifty six percent of the 3,928 surveys successfully

delivered were returned. The survey questions seek
the opinions of residents on characteristics of their community and residence, participation in natural resource-

based or outdoor recreation, perceived threats to the
local natural environment and coastal salmon stocks,
and opinions about natural resource management programs and coastal salmon preservation programs.
The coastal resident survey contains five sections: (1)
Characteristics of Your Community and Residence; (2)
Outdoor Recreational Activities; (3) Health of the Bay
Environment; (4) Coastal Salmon Stocks; and (5) Demographics. The first section includes questions about
the respondent's length of residence in the area, location relative to water bodies, and the importance of different community characteristics to decisions to stay/
live in and move to a coastal community. In addition,
respondents were asked to note whether they believe

these select community characteristics are getting
worse, getting better, or staying the same. Community
characteristics included ecological attributes (e.g., clean

water in the bay and views and scenery), social attributes (e.g., fewer people, little traffic congestion), and

economic attributes (e.g., job opportunities, housing
costs). The second section on outdoor recreation includes questions on participation in various outdoor activities and collects detailed information on salmon/steelhead fishing, clam digging, crabbing, and bird watching
activities. The third section focuses on coastal salmon

stocks, asking for opinions about why salmon stocks
are declining and asking whether individuals would be
willing to pay for a hypothetical coho salmon restoration program. The salmon restoration programs for each
bay were crafted to reflect conditions in the local area.

sources, whether environmental or economic considerations should be given highest priority in making man-

agement decisions, and what types of information
sources are used to learn about the local bay environment. The survey's final section includes demographic
questions seeking information such as age, household
income, education level, and occupation.

Results and Discussion
During the 2000 research season, we organized, entered, and cleaned the responses to the coastal resident
survey questionnaire. Of the 1,000 surveys sent to each
study area, 21.4% were undeliverable due to changed
addresses or other problems. Follow-up questionnaires
were sent to households that did not respond within two
weeks of the original mailing. Of the 3,928 questionnaires successfully delivered, we received approximately
2,209(56.2%) completed surveys. Table 13.1 summa-

rizes the number of deliverable and returned surveys
by estuary. Overall, the response rates are quite strong
Table 13.1. Coastal Resident Survey response rate
by area.

Area

Number of Number of Survey
Deliverable Returned Response
Rate
Surveys
Surveys

Grays Harbor
Willapa Bay

849

417

718

443

0.49
0.62

Tillamook Bay

770

410

0.53

Yaquina Bay
Coos Bay

708

423

883

516

0.60
0.58

3,928

2,209

0.56

Total

given that the survey was implemented as a mail survey. Grays Harbor has the lowest rate of response of
49 percent and Willapa Bay has the highest response
rate of 62 percent. Despite the variation in response
rates, most of the area samples are similar in size because of the variation in deliverable surveys. Coos Bay,
with a sample size of 516, is significantly larger than the
other four samples.

Who responded to the questionnaire?

The fourth section seeks the respondent's views on Table 13.2 presents a variety of demographic informathreats to the bay environment, what governments or tion by area sample. In addition, Table 13.2 also disgroups should be most influential in managing local re- plays that same information for an overall, combined
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Table 13.2. Demographics of the Coastal Resident Survey sample: descriptive statistics by area.

Grays Harbor Willapa Bay Coos Bay Tillamook Bay Yaquina Bay Overall
Male (Percent)

74.6

67.8

75.6

77.9

69.2

73.0

Mean

57.2

58.4

60.8

60.1

60.3

59.4

Std Dev

15.1

14.9

14.3

15.4

14.5

14.9

Household Size (People)
Mean

2.4

2.3

2.3

2.4

2.3

2.3

Std Dev

1.2

1.1

1.1

1.2

1.1

1.1

Age (Years)

Educational Background
Some High School (Percent)
High School Diploma (Percent)
Some College (Percent)
College Diploma (Percent)
Post-Graduate (Percent)
Employment Status
Student (Percent)
Employed Full-time (Percent)
Employed Part-time (Percent)
Retired (Percent)

8.8

9.2

7.6

7.1

3.8

7.3

27.1

28.0

33.2

32.9

35.1

24.8
33.7

31.9

26.8
32.8

27.8
33.3

18.0

15.3

18.7

15.6

17.9

17.2

11.0

9.9

13.3

11.1

18.4

12.8

1.0

0.0

0.4

0.0

0.5

0.4

48.2

37.9

39.5

41.6

39.0

41.1

5.6

7.7

5.6

5.3

6.8

6.2

39.1

44.0

46.1

46.3

45.8

44.3

Unemployed (Percent)
Income

1.0

1.6

2.3

0.8

1.4

1.5

Under $10,000 (Percent)

6.1

6.3

7.4

7.7

6.3

6.8

30.4

33.7

34.9

32.5

32.0

32.8

28.2

33.9

22.9

30.4

25.0

27.9

30.4

20.7

26.3

23.0

30.4

26.1

5.1

10.6

8.5

64.0

6.3

18.2

Environmental Organization
(Percent Membership)

7.1

8.1

10.4

14.1

15.0

10.9

Sporting Club (Percent
Membership)

$10,000- $30,000 (Percent)
$30,000 - $50,000 (Percent)
$50,000 - $100,000 (Percent)
Over $100,000 (Percent)

10.3

9.3

9.0

15.0

7.1

10.1

Full-time Resident (Percent)
Length of Residence (Years)

95.1

92.7

96.0

82.7

94.5

92.4

Mean

34.2

26.6

29.4

24.7

21.4

28.0

Std Dev

22.1

20.7

20.4

20.4

17.6

20.480

417

443

516

410

423

2,209

sample. Although the survey was mailed to a random
sample of residents, there appears to be some sample
selection bias. In short, our sample is not entirely consistent demographically with the actual resident population. For example, the samples for all bays are predominantly male, and 1990 US Census data suggests
the actual population of these areas is roughly 50 percent male and 50 percent female. The average age of
our sample is approximately 59 years and approximately
44 percent of respondents are retired. When compared

with 1990 US Census data, our sample is older and

contains more retired people than the true population.
There are additional distinctions that suggest our sample
is slightly more educated, wealthier, and more likely to
be employed in an agriculture, forestry, or fishing-related industry than the true population. Despite this
selection bias, we are content with our sample because
it includes many long-term, full-time residents whose
opinions are of great interest. In addition, given the
upcoming availability of 2000 US Census Data, we will
be able to use information about the true population to
weight observations appropriately when completing
PERCEPTIONS, ATTITUDES, AND VALUES
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certain statistical inquiries.
In what follows, we high-

80

light basic results by survey section.

60

Characteristics of Community and Residence

40

The majority of the coastal
residents surveyed live on

20

70

50

10

the coast year-round and

have done so for many
years. Overall, the mean
length of residence is approximately 27 years, with

Yaquina Bay residents
having the shortest mean

length of residence (21
years) and Grays Harbor
residents having the longest (34 years). Commu-
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Figure 13.1. Importance of community characteristics to decisions to live in a coastal community.

Bars indicate the percentage of coastal resident survey respondents that ranked that
characteristic as very or extremely important (4 or 5 rankings on a scale of 1 to 5).

nity character reflects myriad attributes, and residents
move to and stay in coastal communities for a variety
of reasons, including social, economic, and ecological
reasons. We asked respondents to rank the importance
of several attributes (on a scale of 1 to 5; with 5 being
extremely important and 1 being not important) in terms
of: (1) why they choose to stay and live in a coastal
community, and (2) why they originally moved to a
coastal community. Figure 13.1 displays the responses
to the former question regarding living in a coastal community. The list of community attributes included: views

and scenery; near ocean; lower incidence of crime;
fewer people; clean water in the bay; recreation opportunities; little traffic congestion; good public services;
nice people; job opportunities; health care facilities; good
schools; near family and friends; climate/weather; and
low cost of living. Assessing responses based on the
percentage of 4 or 5 importance rankings, the community attributes that are most important to decisions to
live in a coastal community are as follows: views and
scenery (71%), lower incidence of crime (66%), fewer
people (66%), little traffic congestion (65%), recreation
opportunities (58%), being near the ocean (55%), and
clean water in the bay (54%). In contrast, job opportunities (25%) and being near family and friends (22%)
are the community attributes that most influenced decisions to move to a coastal community. Being near the
ocean (10%) was the next most important attribute considered in the moving decision.
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After asking respondents to rank the importance of
these attributes, we next asked them to share their perception of whether the characteristic was getting worse,
not changing, or getting better. Responses to this question were quite interesting, as most economic and social attributes were noted as getting worse and environmental attributes were noted as not changing. We
followed up this exercise with a question on whether or
not any of these changes in community characteristics
were causing respondents to consider moving away from
their coastal community. In all five areas, more than
twenty percent of respondents indicated that changes
in community characteristics were causing them to con-

sider moving away from their current community
Again, responses reflected a mix of social, economic,
and ecological forces. Decreasing job opportunities and
increasing cost of living were frequently noted as the
cause of such concerns. Climate/weather and increasing population levels were also more common responses
to this question.

The final question of this survey section asks respondents to consider the location of their current home or
apartment. Location characteristics included: quiet, safe
neighborhood; near ocean beach; access to public sewer
and water; rural or low-density setting; view of ocean
or bay; near forest lands; view of forest; near job; near
bay; near central business district; near farmland; near
schools; and near wetlands. Coastal residents showed

PNCERS 2000 ANNUAL REPORT

a strong preference for rural living. Overall, quiet, safe
neighborhood (81%) and rural or low density setting
(56%) received the highest percentage of 4 and 5 importance rankings, followed by being near forest (43%),
access to sewer and water (38%), and being near job
(37%).

60
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Outdoor Recreation Activities
Participation in outdoor recreation activities varied across
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or not they locally (within their county of residence)
4.°
participated in 12 recreation activities: fishing, hunting, Figure 13.2. Recreation participation by activity. Bars indicate
surfing, kayaking, boating, swimming, camping, beach- the percentage of coastal resident survey respondents that
combing, birding, hiking/walking, clamming, and crab- engaged in that activity within their county of residence.
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bing. Figure 13.2 displays the percentage of respondents that participated in these various activities. Overall,
participation rates for many activities were similar, with
hiking/walking and beachcombing having participation

Coastal Salmon Stocks
Coastal residents have strong opinions about the causes
of native salmon decline and the feasibility and/or de-

rates greater than 50 percent. In terms of relating rec- sirability of management approaches designed to rereation to valued ecosystem components, mean overall verse these declines. In this section of the survey,
participation rates in fishing (44%), clamming (33%), respondents were first asked to rank the importance of
crabbing (28%), and birding (22%) are all quite high, eight different potential threats to coastal salmon stocks
especially considering the sample. In short, these re- using a scale of 1 to 5, with 5 being extremely imporsults suggest that local residents (even older local resi- tant. The eight threats listed were as follows: degraded
dents) actively participate in natural resource-based river habitats in forest lands; water pollution in rivers
recreation at local sites.
and the bay; degraded river habitats in farm lands; dams
on rivers; too much commercial fishing for salmon; deRespondents were then asked about salmon or steel- graded marshes in the bay; poor ocean conditions for
head fishing, clamming, crabbing, and birdwatching ac- salmon; and too much sport fishing for salmon. Astivities. If respondents answered that they had engaged sessing responses on the percentage of 4 and 5 imporin one of these activities, they were next asked to re- tance rankings, the following causes of decline were
port the number of trips taken in the last year and the noted as most important: water pollution in rivers and
number and location of these trips taken in the last year bay (51%); degraded river habitat on forest lands (50%);
in delineated zones within their local estuary (a map too much commercial salmon fishing (46%); degraded
was provided with zones delineated). For each bay, river habitat on farm lands (43%); and poor ocean conthere are some interesting trends especially with re- ditions (43%). Numerous respondents from all 5 bays
gard to natural-resource based recreation. In Grays provided "write-in" responses regarding the importance
Harbor and Willapa Bay, participation in clamming ex- of sea lion, seal, and bird predation as a cause of native
ceeds that in crabbing (45% and 16% for Grays Har- salmon decline. In addition, Grays Harbor residents
bor; 52% and 20% for Willapa Bay). However, in Coos surveyed also frequently noted Native American fishBay, Tillamook Bay, and Yaquina Bay, the opposite trend ing as an important cause of native salmon decline.
emerges with crabbing participation exceeding clamming participation. Salmon or steelhead fishing is popular In addition to seeking the opinions of residents on the
across all areas. Interestingly, coastal residents of Or- importance of different sources of decline, we also asked
egon go crabbing, clamming, birding, and salmon or respondents to vote on a hypothetical election referensteelhead fishing predominantly in areas near their lo- dum that established a coho salmon enhancement procal estuaries. Whereas, coastal residents of Washing- gram. The survey questionnaire provided background
ton crab and clam on the outer coast and bird and salmon information on stocks of coho and chinook salmon and
or steelhead fish in areas near their local estuaries.
described the output of the coho enhancement program
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in terms of increased coho salmon stocks (and in some
cases increased allowable catch) over 5 years. Respondents were told that the program would be funded
through additional taxes and were quoted a specific annual amount. These annual amounts, ranging from $5.00

ure 13.3 displays the responses to this question for the
full, combined sample of coastal residents. Responses
are categorized into three groupings: not very important
(1-2), somewhat important (3), and very important (45). Assessing responses on the percentage of 4 and 5
importance ratings, coastal residents fmd declines in fish
habitat (47%), oil spills (41%), shoreline development

to $500.00 varied randomly across the sample. This
section of the survey was designed to enable estimation of the willingness to pay for the increased coho
salmon stocks. Voting responses varied considerably

and erosion (41%), invasive species (green crabs)
(40%), and logging in upland areas (39%) to be the

by bay.

greatest threats to the health of local estuaries.

Health of the Bay Environment
Coastal residents have varied perceptions of threats to
the health of their local bay or estuary, many of which
do not coincide with scientific perceptions. This section of the survey includes questions that ask respondents to rank the importance of potential threats to the
bay environment. The potential threats listed include:

This final substantive section of the survey includes ques-

tions about natural resource management and environmental information sources. The results may have interesting implications for designing outreach and management strategies. Coastal residents overwhelmingly
support government-citizen partnerships as the appropriate authority for making natural resource management decisions. Coastal resident support is also strong
for county and state governments to be influential in
making natural resource management decisions. In

oil spills; logging in upland areas; shoreline development/
shoreline erosion; decline in fish habitat; municipal sew-

age discharges; industrial pollution; water runoff from
farms; spread of green crabs; decline in commercial
oyster rearing habitat; water runoff from city streets
and lawns; spread of spartina or salt marsh cord grass;
and dredging of navigation and shipping channels. Fig-

contrast, coastal residents show less support for the
federal government, environmental groups, city govern-

ment, and industry groups. Consistent patterns of use
of information sources was observed, as coastal resi-
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Figure 13.3. Importance of threats to the local bay environment. Bars indicate the percentage of coastal resident survey
respondents that ranked that potential threat as not very important (1-2); somewhat important (3); and very or extremely
important (4 or 5 rankings on a scale of 1 to 5).
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dents rely most heavily on word of mouth, local and
regional newspapers, television, and radio for information about their local environment. However, coastal
residents' levels of trust in information sources are polarized, with the most trusted sources being local newspapers, word-of-mouth, and university research and the
least trusted sources being word of mouth, local community groups, internet, and environmental groups.
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Appendix 13A: Copy of the Coastal Resident Survey: Grays Harbor County, Washington

COASTAL RESIDENT SURVEY
GRAYS HARBOR COUNTY, WASHINGTON
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Section A. Characteristics of Your Community and Residence
Q-1

S

Do you live in Grays Harbor County year-round? (circle number)
1

YES

2

NO

If NO, how many months per year do you live at the coast?

MONTHS

Q-2

How long have you lived in Grays Harbor County (year round or part-time)?

Q-3

From what city and state did you move? City:

Q-4

What type of water is closest to your home? (circle number)
1 BAY
2 OCEAN
3 RIVER
4 LAKE

Q-5

How far away from the water do you live? (circle number)
1 ADJACENT/ON THE WATER
4 MORE THAN 1/2 BUT LESS THAN 1 MILE
2 LESS THAN 1/4 MILE
5 1 MILE OR MORE
3 MORE THAN 1/4 BUT LESS THAN 1/2 MILE

Q-6

We want to know why you choose to live near Grays Harbor. Please indicate how important
each community characteristic is in your choice to live in a community near Grays Harbor.
For each item, please circle the number or letter that best represents your opinion.

III

Community Characteristic
41111
1

2
3

4

Job opportunities
Near family and friends
Low cost of living
Climate/weather

10

Nice people
Clean water in the bay
Fewer people
Lower incidence of crime
Good schools
Near ocean

11

Little traffic congestion

12

Good public services (e.g. fire, water)
Views and scenery
Recreation opportunities

5
6

7
8
9

13

14
15
16

Q-7

Health care facilities
Other, please specify:

State:

Not
Important

YEARS

I was born here:

Somewhat

Extremely

Not

Important

Important

Sure

5
5

3

4
4
4
4

2

3

4

2

3

5
5

1

2

3

4
4

1

2

3

1

2

3

1

2

3

1

2

1

2

3

1

2

3

1

2

3

1

2

1

4
4
4
4

1

2

3
3

1

2

3

4

1

2

3

1

2

3

2

3

4
4
4

4

5
5

5
5
5

5
5
5
5
5
5
5

N
N
N
N
N

N
N
N
N
N
N
N

N
N
N
N

Which of the above community characteristics were most important to your decision to
move to your community near Grays Harbor? (Refer to the characteristics by their number
above, for example, "nice people" is 5)

1 MOST IMPORTANT
2 SECOND MOST IMPORTANT
3 THIRD MOST IMPORTANT

(list number)
(list number)
(list number)

PERCEPTIONS, ATTITUDES, AND VALUES

133

PNCERS2000ANNUAL REPORT

Q-8

For each characteristic listed below, please tell us whether you think it is getting worse, not
changing, or getting better in your community. (For each item circle one number.)

1

2
3

4

Community Characteristic
Job opportunities
Cost of living
Climate/weather
Water quality in the bay

Not

Getting

Not

Changing

Better

1

2

3

1

2

3

1

2

3

1

2

3

1

2

3

3

Sure
N
N
N
N
N
N
N
N
N
N
N
N
N

3

N

5
6

Population level

Crime rate

1

2

3

7

1
1

2
2

3

8

Housing costs
Schools

9
10

Traffic congestion
Public services (fire, police, water, sewer)

1

2

3

1

2

3

11

Views and scenery
Recreation opportunities

1

2

1

2

3
3

1

2
2

12
13

14

Health care
Other, please specify:

1

3

Q-9

Are any of these community characteristics changing so much that you are considering moving
away from your community near Grays Harbor? (circle number)
1 YES
IF YES, which ones? List numbers:
2 NO
(using above characteristic numbers in (Q-8))

Q-10

You've already told us the factors that were important when deciding to move to the Grays
Harbor area. Now we would like to know about what was important when choosing the
actual location of your house or apartment. For each location characteristic, circle the
number or letter that best represents its importance.

Location Characteristic
1

4
5
6
7

Near central business district
Near schools
Near ocean beach
Near bay
Near wetlands (salt marsh,
mudflats, eelgrass beds)
View of ocean or bay

View of forest
Access to public sewer and water
Near job
10 Rural or low-density setting
11
Near forest lands
12 Near farmland
13 Quiet, safe neighborhood
14 Other (please specify):

134
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Not
Important

Somewhat

Extremely

Not

Important

Important

Sure

5
5

3

4
4
4
4

3

4

5

2

3

4

5

N

2

1

2

3

5
5
5

1

2

3

4
4
4
4

N

2

3
3

1

2

3

1

2

3

5
5

1

2

3

1

2

3

4
4
4
4

1

2

3

1

2

3

1

2

3

1

2

1

2

1
1

1

5
5

5

5
5

N
N
N
N

N
N
N
N
N
N
N
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Section B. Outdoor Recreational Activities

Q-/I.
11111

In the past year, did you engage in any of the following outdoor recreational activities in
Grays Harbor County? (Circle numbers of all that apply.)

III

1 FISHING
2 HUNTING

411

3 SURFING
4 KAYAKING

5 BOATING
6 SWIMMING
7 CAMPING

9 BIRDING

8 BEACH-COMBING

12 CRABBING

10 HIKING/WALKING
11 CLAMMING

13 NONE OF THESE ACTIVITIES
1111

The facing page has a map of the Grays Harbor area. When answering some of the following
questions, you will be asked to distinguish your recreation trips in this mapped area from other
trips. To help you do this, the region has been divided into zones, where dashed lines indicate the
zone boundaries.

Q-12

In the past year, how many salmon or steelhead fishing trips did you take?
TRIPS
In the past year, how many of these trips were in the area shown on the map?
TRIPS
If you went fishing for salmon or steelhead in the mapped area within the past year, please
circle all map zones you fished in?
A
B
C
D
E
F

IIII
41111

Did you fish for salmon or steelhead in the past year?
1 YES
If YES, please answer the following questions.
2 NO
IF NO, go to Q-13.

Q-13

Did you dig for clams in the past year?
1 YES
If YES, please answer the following questions.
2 NO
IF NO go to Q-14.

In the past year, how many trips to dig for clams did you take?
TRIPS
TRIPS
In the past year, how many of these trips were in the area shown on the map?
If you went clamming in the mapped area within the past year, please circle all map zones
you clammed in?

A
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Q-14

Did you go crabbing in the past year?
1 YES
If YES, please answer the following questions.
2 NO
IF NO, go to Q-15.

In the past year, how many trips to go crabbing did you take?
TRIPS
In the past year, how many of these trips were in the area shown on the map?
TRIPS
If you went crabbing in the mapped area within the past year, please circle all map zones
you crabbed in?
Q-15

A

bid you go bird watching in the past year?
1 YES
If YES, please answer the following questions.
2 NO
IF NO, go to Q-16.
In the past year, how many bird watching trips did you take?
TRIPS
In the past year, how many of these trips were in the area shown on the map?
TRIPS
If you went bird watching in the mapped area within the past year, please circle all map
zones you birded in?
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Section C. Coastal Salmon Stocks

Q-16

Many native salmon runs have declined along the Pacific Northwest Coast. Please share with
us your opinion of how important these potential causes of salmon decline are. (For each
potential cause, circle one response.)

Not
Important

Potential Cause

Too much sport fishing for salmon
Too much commercial fishing for salmon
Poor ocean conditions for salmon
Degraded river habitats in forest lands
Degraded river habitats in farm lands
Degraded marshes in the bay
Water pollution in rivers and the bay
Dams on rivers
Other, please specify:

1

2

3

4
5
6

7
8
9

S

Extremely

Not

Important

Important

Sure

4
4

5

3

4

3

4

2

3

4

5
5
5

2

3

4

5

1

2

3

1

2

3

1

2

1

2

1

1

N
N
N

5

/

2

3

4

5

1

2

3

4

1

2

3

4

5
5

N
N
N
N
N
N

The charts below show that commercial and sport catches of chinook (king) salmon and coho (silver)
salmon have changed over the years in the Grays Harbor Area. Annual chinook and coho salmon
catch have decreased steadily in the Grays Harbor Area.

a
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a
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Because of their declining status, area governments are planning to protect and enhance coho
salmon runs by controlling fishing and by improving the habitat for salmon spawning and growth in
rivers and bays. A number of different enhancement programs are possible. We would like you to
consider one result of such a program, described in the table below.

Under this Coho Enhancement Program, by 2004, coho runs will increase to a level that will raise
allowable coho catch to an average of 110,000 fish per year. This program will have no significant
impact on chinook salmon.

Grays Harbor

CURRENT

COHO ENHANCEMENT PROGRAM

Coho Salmon Run

128,900

(BY 2004)
257,800

Coho Salmon Catch

55,000

110,000

Although the state has committed to spending additional money to help salmon in general, local
partnerships and watershed councils may need additional funding. Residents of the Grays Harbor
area will be asked to provide additional support to improve salmon populations in your local area.
The collection of additional taxes to fund these programs can be authorized by a majority vote on a
ballot measure in the next election. If no local programs are funded, then coho salmon runs would
remain near their current levels, as shown in the table above.

Q-17

If this Cohn Enhancement Program is proposed for the Grays Harbor area in the next
election, coho runs will increase to a level that will raise allowable coho catch to an average

of 110,000 fish per year by 2004. If this ballot measure will cost your household $10.00
per year for the next five years, will you vote in favor of the ballot measure? (circle
one response)

1 YES

2 NO
If you answered NO, please briefly explain your response.
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Section D. Health of the Grays Harbor Environment
Q-18

Potential threats to the Grays Harbor environment are listed below. In your opinion, how
severe are the potential threats to Grays Harbor? (For each potential threat, circle one
response.)

No

1

Potential Threat to Grays Harbor
Industrial pollution (air, water, and waste)

5
6

7

12

Logging in upland areas

13

Other (please specify):

10

Q-19

Threat
2

3

1

2

3

1

2

3

2

3

1

11

9

At All

3

Water runoff from city streets and lawns
Decline in commercial oyster rearing habitat
Decline in fish habitat
Water runoff from farms

8

Somewhat
Severe

1

Municipal sewage discharges
Shoreline development/shoreline erosion
Oil spills
Spread of spartina or salt marsh cord grass
Spread of Green crabs
Dredging of navigation or shipping channels

4

Threat

1

2

3

1

2

3
3
3

1

Extremely
Severe
Not
Threat Sure
4
4
4
4

4
4
4

5
5
5

N

5

5

4

5
5

4

5

4

5
5

Numerous groups and agencies are involved in natural resources management. From the list
below, who do you think should be most, second most, and third most influential in making
decisions about natural resources management in Grays Harbor County?
1 FEDERAL GOVERNMENT
2 STATE GOVERNMENT
3 COUNTY GOVERNMENT

4 EXISTING PARTNERSHIPS BETWEEN
GOVERNMENTS AND CITIZENS,

5 CITY GOVERNMENT
6 VOLUNTARY CITIZEN ACTION GROUPS
7 ENVIRONMENTAL GROUPS
8 INDUSTRY GROUPS
9 OTHER (PLEASE SPECIFY):

E.G., WATERSHED COUNCILS

MOST INFLUENTIAL
SECOND MOST INFLUENTIAL
THIRD MOST INFLUENTIAL

Q-20

(enter one number from list above)
(enter one number from list above)
(enter one number from list above)

Natural resource management decisions require difficult trade-offs between ecological and
economic considerations. On the following scale from 1 to 5, where would you locate
yourself concerning these issues? (Circle the number that best represents your opinion.)

Highest priority to restoring

Environmental and

and protecting environmental
conditions even if there are

economic factors

economic considerations

should be given

even if there are negative

negative economic consequences
1

2

equal priority
3

Highest priority to

environmental consequences

4

5
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Section E. In this last section we ask you some questions about your background which help us
compare your answers to those of other people. We stress that all your answers are strictly
confidential.
Q-21

Your gender:

Q-22

Your present age:

Q-23

How many people are in your household?

1 MALE

2 FEMALE
YEARS
PEOPLE

Q-24 Which of the following best represents your educational background? (circle number)
1 SOME HIGH SCHOOL
4 COLLEGE DIPLOMA
2 HIGH SCHOOL DIPLOMA
5 POST-GRADUATE
3 SOME COLLEGE
6 OTHER
Q-25 Which of the following best describes your current employment status? (circle one number)
1 STUDENT
4 RETIRED (NOT WORKING)
7 UNEMPLOYED
2 EMPLOYED FULL-TIME
5 EMPLOYED AT HOME
3 EMPLOYED PART-TIME

Q-26

6 HOMEMAKER

If you are currently employed outside the home, which of the following best describes the
industry in which you are employed? (circle number)
1 FISHING
10 AGRICULTURE (AQUACULTURE, FARMING)
2 LUMBER AND WOOD PRODUCTS 11 HIGH TECH (COMPUTERS, SOFTWARE, ETC.)
3 MANUFACTURING
12 TOURISM
4 CONSTRUCTION
13 TRANSPORTATION
5 FINANCE OR INSURANCE
14 REAL ESTATE
6 COMMUNICATIONS
15 MARINE RECREATIONAL SERVICES
7 RETAIL/WHOLESALE TRADE
16 OTHER SERVICES
8 MINING
17 GOVERNMENT
9 OTHER, PLEASE SPECIFY

Q-27 Which of the following categories represents your total household income (before taxes)?
(circle number)
1 UNDER $10,000

2 $11 - 20,000
3 $21 - 30,000
Q-28

4 $31 - 50,000
5 $51 - 75,000
6 $76 - 100,000

7 $101 - 150,000
8 $151 - 200,000
9 OVER $200,000

Are you a member of any conservation or environmental organizations? (circle number)
1 YES

2 NO
Q-29

Are you a member of a sporting club? (circle number)
1 YES

2 NO

Please Turn the Page to Complete the Questionnaire
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Q-30 What sources do you rely on for information about the Grays Harbor environment? (please
circle numbers of all that apply)
1 WORD OF MOUTH
2 LOCAL NEWSPAPER
3 REGIONAL NEWSPAPER

8

4 TELEVISION
5 RADIO

11 ENVIRONMENTAL GROUPS
12 LOCAL COMMUNITY GROUP
13 STATE GOVERNMENT AGENCY
14 OTHER, PLEASE SPECIFY:

6

FEDERAL GOVERNMENT

7 INTERNET

LOCAL GOVERNMENT AGENCY

UNIVERSITY SCIENTISTS/STUDIES
10 UNIVERSITY EXTENSION AGENTS
9

Q-30a. SOURCE YOU TRUST THE MOST IS

(enter one number from list above)

Q-30b. SOURCE YOU TRUST THE LEAST IS

(enter one number from list above)

Q-31

In the space below, please share with us your opinions of current natural resources
management programs and regulations (e.g., pollution control regulations, fishing regulations,
timber harvest regulations, regulations of agricultural practices, zoning, shoreline
management) in the Grays Harbor area. For example, are there any specific management
programs or regulations that you think are working well or are there any specific
management programs or regulations that you think are not working well?
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If you have further comments or opinions that you would like to share with us, please write them
below.

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS SURVEY
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Natural Resource-Based Recreation in Coastal Oregon and
Washington

Chapter 14

Daniel Huppert, Kathleen Bell, and Rebecca Johnson

Research Highlights
Summer recreation trips near the coastal estuaries of Oregon and Washington are fundamentally
different. Resource dependent activities such as
crabbing, clamming, boating, and wildlife viewing are commonly observed at recreation sites

near the estuaries of Oregon. In contrast, less
resource dependent activities such as beachcombing, sightseeing, and walking occur frequently at

gional visitors appear to have established preferences for either the Oregon coast or the Washington coast. Visitors interviewed on the Oregon
coast reported an average of 10 trips to the Oregon coast during the Summer of 1999 (as opposed to 1 trip to the Washington coast). Similarly, Washington visitors surveyed reported an
average of 7 trips to the Washington coast during
the Summer of 1999 (as opposed to 1 trip to the
Oregon Coast).

recreation sites near the coastal estuaries of
Washington. Participation in and location of fish-

ing and birding are more similar across these
states, with a concentration of effort in the estuaries of both Oregon and Washington. As noted
in previous reports, biophysical differences (depth
of water, size of estuary, bottom characteristics,
fetch) account for some of this divergence in recreation behavior as certain estuaries are simply
more suitable for recreation activities.
Visitors to recreation sites near the coastal estuaries of Oregon and Washington are predominantly residents of Oregon and Washington. In
fact, the majority of coastal visitors intercepted
were residents of the same state that the site was
located in. In Washington, 84 percent of the visitors surveyed were Washington residents. Similarly, in Oregon, 82 percent of the visitors surveyed were Oregon residents. The regional nature of recreation demand at these sites has in-

teresting implications for tourist development
strategies. In addition, the current spatial distribution of visitors bounds the population who may
receive benefits from improvements in recreation

opportunities due to increases in environmental
quality.

Most visitors to coastal, estuarine recreation sites

are repeat visitors. In Oregon and Washington,
95 and 87 percent of the visitors surveyed, respectively, had visited the area they were surveyed in at least once before. Interestingly, re-

Coastal recreation trips are taken as both day
and overnight trips. Comparing trends in visits
by state, day and night trips were evenly split in

Oregon (50%; 50%), and day trips (60%) exceeded overnight trips (40%) in Washington.
Overnight trips in Oregon were typically part of
a longer (mean of 11 nights) trip than in Washington (mean of 7 nights). Recorded spending
levels per trip were quite similar across samples.
Average expenditure per trip was $87.00 in Washington and $85.00 in Oregon.

An assessment of the factors that visitors ranked
as the primary influence of site choice suggests
that active, natural resource-based recreation is

of more importance in coastal Oregon than in
coastal Washington. Convenience and facilities
were meaningful determinants of site choice in
both samples. In Washington, beaches good for
walking and favorite place were noted as the primary influences of site choice. Whereas in Oregon, good crabbing, good fishing, and good views
were commonly noted as the primary influences
of site choice. A notable exception arises when

looking at data from the Westhaven State Park
site in Washington, where surfing is extremely
popular and waves for surfing is the overwhelming influence on site choice. These differences
are somewhat expected given the distinctions in
recreation opportunities and the biophysical char-

acteristics of the estuaries in these different areas.
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Introduction
Coastal Washington and Oregon support a variety of
natural resource-based recreation opportunities and the
availability of these opportunities is important to residents, tourists, and communities. Residents and tourists gain welfare and enjoyment from pursuing such
activities and/or recognizing the potential for such opportunities. Communities gain as well because recreation is an important part of community character and
sense of place, as well as an important source of revenue and/or employment. For example, Dean Runyan
Associates (2000a, 2000b), who estimate the regional
economic impact of various industries, estimate that in
1998 recreation accounted for 24 5 million dollars of
spending and 420 jobs in Grays Harbor County, Washington and 12 1 million dollars of spending and 210 jobs
in Pacific County, Washington. In Oregon, these same
travel impact estimates in 1998 were as follows: Coos
County (24 3 million dollars, 360 jobs); Lincoln County
(58 9 million dollars, 960 jobs); and Tillamook County
(25 million dollars, 430 jobs).

Recreation demand analysis is often used to estimate:
the benefits (damages) of improving and/or restoring (reduction or loss of) access to recreation sites, and
the benefits (damages) of increases (decreases) in
environmental quality at recreation sites. In addition,
recreation demand information is often used to inform
management decisions. In cases where recreation activities are managed and/or when resources affected
by recreation activities are managed, knowledge of recreation demand can be essential to the design and implementation of effective policies. Recreation in estuarine

areas is not well understood, particularly on the West
Coast. While some studies have been completed on
major recreation activities such as salmon fishing, less
attention is given to activities such as crabbing, clamming, and birding, all of which may account for a significant portion of recreation in the coastal estuaries.
Improving the understanding of coastal recreation will
help natural resource managers make more informed
decisions and will benefit local, coastal communities.
As changes to the estuarine environment occur, recreation opportunities change The impact of such changes
may be dramatic. For example, given the decline of
salmon fishing opportunities in coastal Washington and
Oregon, communities and businesses that rely on tourism have had to be innovative in offering different types
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of recreation opportunities and in reaching out to new
and different types of visitors.

In this study, we hope to address some of the aforementioned uncertainties related to coastal recreation
demand. We examine recreation demand using an integrated economic-ecological approach and focus on
the role of estuarine systems in determining and influencing recreation demand. While the objectives of this

study are diverse, our research tasks can be categorized as follows: (1) documenting natural resource-based
recreation opportunities and recreation effort in and near

the coastal estuaries of Oregon and Washington; (2)
characterizing recreation demand and understanding the

factors that influence demand for various recreation
sites and participation in different types of recreation
activities; and (3) identifying linkages between the state

and attributes of the coastal ecosystems and naturalresource based recreation.

During the 2000 research season, we developed and
implemented a survey of visitors to coastal recreation
sites near Willapa Bay and Grays Harbor in Washington and near Nehalem Bay, Tillamook Bay, and Yaquina

Bay in Oregon. The coastal visitor survey, which was
conducted during the summer of 2000, serves as the
basis of our broader study of natural resource-based
recreation in coastal Oregon and Washington. Survey
interviews were conducted on-site at twenty three sites
in proximity of the estuaries. Data entry was completed
in December of 2000, and some data cleaning has been
conducted. Preliminary results of the survey are presented in the subsequent section.
The Coastal Washington and Oregon visitor survey contains six sections: (1) Recreation Site Choice; (2) Recreation Trip Information; (3) Recreation Activities and
Today's Visit; (4) Coastal Washington/Oregon Recreation; (5) Trip Planning, Information, and Local Spend-

ing; and (6) Demographic Information. The first section, Recreation and Site Choice, includes questions
about what factors influenced respondents' choices to
visit the location at which they were surveyed. A list of
twenty factors was presented to the respondents. These
factors include the availability of site infrastructure (e.g.,
ample parking, boat ramp), environmental characteristics (e.g., good clamming, good crabbing, good birding),

and social influences (e.g., favorite place, recommendation, nearby). The second section, Recreation Trip
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Information, presents detailed questions about the type

In Spring of 2000, we conducted a tour of coastal Or-

of trip that the recreational outing was a part of. For
example, respondents were asked if they were on a

egon and Washington, focusing particularly on the

day or night trip, where they started from, and how long
they planned to stay. In addition, they were asked about

the mode of travel that they used. The third section,
Recreation Activities and Today's Visit, includes questions about overall recreation participation and then pre-

sents detailed questions about what activities the respondents had done on the day that they were intercepted. All respondents were asked to describe the
time that they had spent on site. Those respondents
who had participated in resource-dependent activities
were asked about catch rates and what type of species
they caught or viewed in the case of birding and wildlife. The Coastal Washington/Oregon Recreation section contains questions about 1999 visitation to recreation sites in Coastal Washington and Oregon. Seasonal and site information was requested. The fifth
section, Trip Planning, Information, and Local Spend-

coastal portions of the following 5 counties: Grays Harbor, Pacific, Lincoln, Tillamook, and Coos Counties. We

visited recreation sites, local chambers of commerce,
visitor centers, and outdoor and/or natural resource education facilities. A significant amount of tourist related

literature was amassed at this time, and this information facilitated the development of an inventory of coastal

recreation sites. Supplementing this information with
other resources, Sarah MacWilliams created an inventory of outdoor recreation sites in these 5 counties. The
inventory includes descriptive information on the sites
themselves (e.g., location, facilities, types of activities
available), the level of recreation effort (where possible) and types of activities available on-site (e.g., seasonal trends and participation information, fishing, boating, crabbing, clamming, birding), and detailed environmental information such as typical bird species viewed

or crab/clam species caught.

ing, includes questions about trip planning, information,

and local spending. Respondents were asked about
information sources, local environmental knowledge,
local spending, and whether or not they would support
different types of tourist-related development. Lastly,
the final section of the questionnaire, Demographic Information, elicits demographic information from the respondent.

Results and Discussion
Recreation opportunities in the coastal counties
When studying the demand for natural resource-based
recreation opportunities, as when studying the demand
for a standard market good, it is important to understand the range of opportunities available to visitors.
Recreation sites offer different opportunities and experiences to visitors. These differences are a function of
characteristics of sites and visitors. For example, variation across sites extends from distinctions in the types
of activities available, the types of facilities (e.g., bathrooms, parking lost) available, accessibility and proximity to other amenities, use and/or congestion level, and
cost. Preferences for different types of recreation experiences often vary with demographic characteristics.
In addition, the "cost" (e.g., including travel time) of
visiting a recreation site depends on where the visitor
lives.

Coastal Visitor Survey Results
We began the 2000 research season by developing and

pretesting a coastal recreation survey questionnaire,
using survey questionnaires employed in other coastal
areas as models for our instrument (Opaluch et al. 1999;
Bockstael et al. 1988). Sites offering boating, crabbing,
clamming, birding, and/or beach visitation opportunities
were considered potential sampling sites. Fishing is not
specifically addressed in the coastal recreation survey
because we did not want to duplicate the survey efforts
of the National Marine Fisheries Service (Marine Recreational Fishing Statistics Survey) who conduct exten-

sive surveys of marine recreational fishing. In the future, data from the NMFS MRFSS studies will be combined with our survey data to broaden our description
of coastal recreation.
Table 14.1 lists the names of sites where coastal visitors were intercepted and displays the number of completed surveys by site. In Washington, surveying was
conducted at 11 sites; whereas in Oregon, surveying
was conducted at 12 sites. It is important to note that
many of the Washington sampling points are sites on
the outer coast. Whereas, the majority of the Oregon
sampling points are at sites directly on the estuaries.
This distinction in the spatial distribution of sites in Oregon and Washington is consistent with the availability
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145

PNCERS 2000 ANNUAL REPORT
Table 14.1. Completed coastal visitor surveys by

estuary and recreation site.

Recreation Sites by Estuary

Number of
Completed
Surveys

Grays Harbor

171

Bowerman Basin

0

Ocean Shores Public Beach
Damon Point
Johns River Wilderness Area

53

Westhaven State Park
Westport Light State Park

49

Twin Harbors State Park

25

Willapa Bay
Tokeland Boat Launch

89

Willapa National Wildlife Refuge
Long Beach Public Beach

16
0

0
1

61

Leadbetter Point State Park
Nehalem Bay
Nehalem Bay State Park

27

Wheeler Boat Launch/Dock
Paradise Cove Marina
Brighton Beach

9

Tillamook Bay
Bay Ocean Spit Public Park
Memaloose County Park
Port of Garibaldi
Barview Jetty/ Three Graces Intertidal
Yaquina Bay
South Beach Jetty
Port of Newport
Sawyers Landing Marina

33
13

8

Our current sample of coastal visitors includes 140 observations from Oregon sites and 260 observations from
Washington sites.1 Table 14.2 displays basic descrip-

tive statistics of demographic responses for the two
samples of coastal visitors. Demographically, the two
samples are similar in many respects. The split between males and females are as follows for the two
groups: 52 % female and 48 % male (Washington) and
36 % female and 64 % male (Oregon). The mean age
of the Washington sample is 40 years (15-91) and of
the Oregon sample is 43 years (15-79) . As noted previously, visitors overwhelmingly were residents of the
state in which they were intercepted (84% in Washington and 82% in Oregon). Mean household size is 3 in

both samples and on average each household in the
sample has approximately 1 child under 18. In both
samples, educational attainment is high, with almost 50%

of the visitors having college degrees. The majority of
respondents were employed in both samples (63% in
Oregon and 69% in Washington). Finally, retirees are
an interesting demographic subgroup, accounting for
15% of the Washington sample and 21 % of the Oregon sample.

3

35
7

Summer recreation trips near the coastal estuaries of
Oregon and Washington are fundamentally different.

During the summer, most of the natural resource-based
recreation in southwest Washington occurs on the outer
8
coast rather than on or near the estuaries. In contrast,
natural resource-based recreation in coastal Oregon is
72
split between the outer coast beaches and the estuaries
17
of Oregon. Resource dependent activities such as crab41
bing, clamming, boating, and wildlife viewing are com9
monly observed at recreation sites near the estuaries of
South Bay Charters Marina
5
Oregon. In contrast, less resource dependent activities
such as beachcombing, sightseeing, and walking occur
of outdoor recreation sites in the coastal counties of frequently at recreation sites near the coastal estuaries
interest to PNCERS.
of Washington. Participation in and location of fishing
6

14

The survey sampling design attempted to distribute in-

and birding are more similar, with a concentration of
effort in the estuaries of Oregon and Washington. As

terviewer time across sites according to effort (i.e.,
stratified by effort). This design was chosen to im-

noted in previous reports, biophysical differences (depth
of water, size of estuary, bottom characteristics, fetch)

prove the representativeness of the sample in terms of
effort. However, uncertainties about the level of effort
and participation at different sites precluded the formation of a sophisticated sampling design. In addition, interviewing resources were not equivalent in Washington and Oregon, and this discrepancy is reflected in the
number of completed surveys.

account for some of this divergence in recreation behavior as certain estuary types are simply more suit-
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able for recreation activities. For example, the tidal varia-

tion and extensive mudflats of Willapa Bay limit the
extent to which and timing of when crabbing and clamming may occur. In contrast, Nehalem Bay, which is a
much smaller estuary with numerous access points, is
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Table 14.2. Demographics of the Coastal Visitor Survey sample:

-

WASHINGTON

OREGON

Mean Std Dev Mean
Male (Percent)
Age (Mean; Years)

Std Dev

46.90
39.72

15.56

42.54

15.78

63.90

Household Size (Mean; People)
Children Under 18 (Mean; People)

2.73

1.29

2.81

1.33

0.69

0.99

0.74

1.06

In-State Resident (Nrcent)

84.20

82.20

5.40

3.00

23.20
23.20

16.70

29.50

39.80

34.80

8.10

12.10

College Diploma (Percent)
Post-Graduate (Percent)

of residents of Washington, Oregon, and
California. The regional nature of recreation
demand at these sites has interesting implications for tourist development. Our results

suggest that the metropolitan areas of Seattle and Portland are home to the majority

Educational Background

Some High School (Percent)
High School Diploma (Percent)
Some College (Percent)

the visitors surveyed were Washington residents, whereas in Oregon, 82 percent of the
visitors surveyed were Oregon residents. In
both cases, the sample is largely comprised

of visitors to coastal recreation sites near the

estuaries of Washington and Oregon. This
implies that marketing efforts may be effectively concentrated on these areas. Alter-

Employment Status
Student (Percent)

8.50

3.80

Employed Full-time (Percent)

55.00

40.50

Employed Part-time (Percent)
Retired (Percent)

14.60

22.90

natively, it suggests that there may be opportunities to attract visitors from other areas. Finally, because visitors are largely local, it suggests that benefits associated with
improvements in recreation opportunities

15.00

21.40

may also be local.

Unemployed (Percent)

2.30

6.90

0.80

5.90

sites are repeat visitors. In Oregon and

28.30
36.50

21.90

29.90
4.50

36.10

Washington, 95 and 87 percent of visitors respectively had visited the area at least once
before. Regional visitors appear to have es-

Income

Under $10,000 (Percent)

$11,000 -$30,000 (Percent)
$31.000 - $50.000 (Percent)
$51,000 - $100,000 (Percent)
Over $100.000 (Percent)
Time on Site (Hours)
Crab Catch (Number of crabs)
Clam Catch (Number of clams)

Most visitors to coastal, estuarine recreation

22.70

tablished preferences for either the Oregon
or Washington coasts. Individuals inter6.18
5.06
viewed on the Oregon coast reported an av7.66
erage of 10 trips to the Oregon coast during
6.81
N = 260
the Summer of 1999 (as opposed to 1 trip to
N=140
the Washington coast). Similarly, Washington visitors reported an average of 7 trips to
well-suited to crabbing and clamming A second and the Washington coast during the Summer of 1999 (as
related explanation involves the spatial distribution of opposed to 1 trip to the Oregon Coast). Further analysocial infrastructure and other tourist amenities. For sis may offer interesting information about the formaexample, the proximity of services such as crab pot tion of such "coastal" preferences. In addition, these
rentals or crab preparation (e.g., cleaning and cooking) trends have implications for recreation demand modelcan change the nature of the recreational experience. ing in terms of specifying the appropriate choice set
In addition, proximity to major highways, restaurants, from which individuals select recreation sites. Deterand other amenities may have an influence on the de- mining whether or not sites are considered substitutes
mand for and types of recreation activities. Certainly, is of fundamental importance.
the availability of substitutes (e.g., Puget Sound) also
accounts for some of the differences observed in Or- Coastal recreation trips are taken as both day trips and
egon and Washington coastal recreation demand.
overnight trips. For our sample, day and night trips were
evenly split in Oregon (50%; 50%), and in Washington,
Visitors to recreation sites near the coastal estuaries of day trips (60%) exceeded overnight trips (40%). RecOregon and Washington are predominantly residents of reation demand modeling may be completed separately
Oregon and Washington. In Washington, 84 percent of for these different types of trips as the multidimension2.77

13.40

2.72

7.95

7.93
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ality of overnight trips complicates the modeling of site near Grays Harbor and Willapa Bay suggests that sumchoice. Overnight trips in Oregon were typically part mer recreation visitors are not likely to be impacted by
of a longer (mean of II nights) trip than in Washington the ecological conditions of these estuaries. Because
(mean of 7 nights). In both samples, many visitors noted the ecological conditions along the outer coast are mostly
that their visit was part of an extended tour of the coast, influenced by natural forces and not human actions that
suggesting that individual recreation sites are part of can be influenced by policy, estuary management may
one greater package or attraction the coast. Inter- result in little recreation benefits in these areas. One
estingly, recorded spending levels per trip were quite notable exception involves policies related to beach noursimilar across samples. Average expenditure per trip ishment and management of erosion. This is not likely
was $87.00 in Washington and $85.00 in Oregon. The to be the case in Oregon, where there is a greater conmajority of spending was on lodging, restaurants, and centration of use in estuarine areas. As noted above,
groceries.
the impacts of changing ecological conditions on recreation visitors are likely to vary across areas and activiAssessing what factors influence the choice of recre- ties. Overall, the influence of the natural environment
ation site provides further evidence of the differences on recreation behavior differs notably across activities.
in recreation demand within coastal estuarine areas of At beach sites, this influence is often passive and indiOregon and Washington. Figure
14.1 displays the percentage of respondents that noted the influence
WA
Good trails ! '=]
of this factor in determining their
o OR
Good for children
site choice. Convenience and faGood beach for walking
cilities were meaningful determinants of site choice in both samples.
However, distinctions in other fac-

tors reflect a separation of active
and passive activities. In Washington, beaches good for walking
and favorite place were noted as
primary influences of site choice.
Whereas in Oregon, good crab-

Good tidepooling
Good birding areas
Allows dogs
Boat ramp/launch
Good crabbing

Good facilities
Does not allow motor vehicles

bing, good fishing, good views, and

no motor vehicles on the beach
were commonly noted as the primary influences of site choice. A

Allows motor vehicles
Recommendation (friend, ad)

Good wildlife 1.1
Ample parking

notable exception arises when
looking at data from the
Westhaven State Park site in

Waves for surfing

Washington, where surfing is ex-

Good clamming

tremely popular and waves for
surfing is the overwhelming influ-

Favorite place

Interpretive center/ranger station
Less crowded

ence on site choice. Active versus passive recreation interests
again may simply reflect differ-

Good fishing !MM.
Nearby/convenient

ences in opportunities and in turn
biophysical characteristics of the
estuaries.

1

Good views
0

10

20

30

40

50

Percentage Responding

The concentration of recreation

use in the outer coast beaches
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Figure 14.1. Important factors that influenced choices to visit coastal recreation sites.

Bars indicate the percentage of respondents by state (Washington and Oregon) that
noted that factor was important.
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rect, with the ocean and long, firm beaches providing
an atmosphere or backdrop. Whereas, at other sites,
especially those where crabbing, hiking, and wildlife
viewing occur, the connection with the natural environ-

Applications
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None.

ment is active, with visitors using and/or interacting with

the natural environment. The distinctions in this influence between outer coast and estuarine-based recreation are important, especially when considering the
benefits of natural resource management strategies.
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Appendix 14A: Copy of the Coastal Washington/Oregon Recreation Survey
bate/Time:

Survey-ID:

Location:

Coastal Washington Recreation Survey
Thank you for agreeing to participate. We hope you find the questions easy to answer. Should you have
any questions or comments, please feel free to ask. Directions appear after each question in upper case
and bold. Most responses involve circling numbers.
RECREATION SITE CHOICE
Q-1

Did any of the following factors influence your choice to visit this location? (CIRCLE ALL THAT APPLY)
1 GOOD VIEWS
2 NEARBY/CONVENIENT
3 GOOD FISHING
4 LESS CROWDED
5 INTERPRETIVE CENTER/RANGER STATION
6 GOOD CLAMMING
7 WAVES FOR SURFING
8 FAVORITE PLACE
9 AMPLE PARKING
10 GOOD WILDLIFE
11 RECOMMENDATION (FRIEND, Ab)
23 OTHER:

Q-2

24 OTHER:

(Specify)

Of the factors noted in Q-1, which two were most important to your decision to visit this site today?

1 MOST IMPORTANT
2 SECOND MOST IMPORTANT
Q-3

12 ALLOWS MOTOR VEHICLES
13 DOES NOT ALLOW MOTOR VEHICLES
14 GOOD FACILITIES (e.g., BATHROOMS)
15 GOOD CRABBING
16 BOAT RAMP/LAUNCH
17 ALLOWS DOGS
18 GOOD BIRDING AREAS
19 GOOD TIDEPOOLING
20 GOOD BEACH FOR WALKING
21 GOOD FOR CHILDREN
22 GOOD TRAILS

(ENTER NUMBER from Q-1 (e.g.,1-24))
(ENTER NUMBER from Q-1 (e.g.,1-24))

What other sites in coastal Oregon and Washington would you consider visiting to have a similar
recreational experience to today's outing? (LIST SITES):

Q-3A If there is no site you would consider visiting to have a similar experience, check here. NONE (
RECREATION TRIP INFORMATION

Q-4

Which of the following categories describes you the best?
1 YEAR-ROUND RESIDENT IN COASTAL WASHINGTON
2 OWN SECOND HOME IN COASTAL WASHINGTON
3 VISITOR TO COASTAL WASHINGTON

Q-5

In what town or city do you live most of the year (e.g., your primary residence)?
CITY
STATE
ZIPCODE
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Q-6

Which of the following best describes your visit today? Is it part of a day trip or an overnight trip ?
1 PART OF A DAY TRIP (IF DAY TRIP, GO TO Q-7)
2 PART OF AN OVERNIGHT TRIP (IF OVERNIGHT TRIP, SKIP TO Q-9)

DAY TRIP QUESTIONS (Q-7 and Q-8)
Q-7

From what city or town did you start today's recreation trip? (RECORD INFORMATION BELOW)
CITY
STATE
ZIP CODE
Q-7A Was it from?
1 YOUR PRIMARY RESIDENCE

2 YOUR SECONDARY RESIDENCE

3 OTHER:
Q-8

IF

What mode of travel did you use to get to this site? (CIRCLE ONE NUMBER)
1 WALKING 3 RV
5 PLANE
7 BIKE
2 BUS
4 TRAIN
6 BOAT
8 CAR
9 OTHER:

ON A DAY TRIP, PLEASE SKIP to Q-16.

OVERNIGHT TRIP QUESTIONS (Q-9 - Q-15)
Q-9

From what town or city did you start your overnight trip? (RECORD INFORMATION BELOW)
CITY

STATE

Q-9A Was it from?
1 YOUR PRIMARY RESIDENCE

ZIP CODE

2 YOUR SECONDARY RESIDENCE

3 OTHER:
Q-10

What mode(s) of travel did you use to get to coastal Washington?
1 WALKING 3 RV
7 BIKE
5 PLANE
2 BUS
4 TRAIN
6 BOAT
8 CAR

9 OTHER:

Q-11

How many nights are you staying away from home on this trip?

Q-12

How many of these nights will you be in coastal Washington?

Q-13

How far are you into your trip; is it the first day, second day, etc?
DAY

Q-14

What type(s) of accommodations are you staying in on your overnight trip?
/
2
3
7

Q-15

YOUR PRIMARY RESIDENCE
A HOTEL
CAMPSITE/RV-PARK
OTHER:

NIGHTS
NIGHTS

4 YOUR SECONDARY RESIDENCE
5 A FRIENDS' HOUSE

6 RENTAL HOUSE/CONDO

8 NONE

From what town or city did you start today? (RECORD INFORMATION BELOW)
CITY

STATE

ZIP CODE
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RECREATION ACTIVITIES AM) TODAY'S VISIT
Q-16

In the past year, did you engage in any of the following activities? (CIRCLE THE NUMBERS OF ALL
THAT APPLY. IF YOU DID NOT ENGAGE IN ANY OF THESE ACTIVITIES, CIRCLE 21).
1 FISHING
8 BOATING
15 GIRDING
2 HUNTING
9 SWIMMING
16 HIKING/WALKING
3 SURFING
10 CAMPING
17 CLAMMING
4 KAYAKING/CANOEING
11 BEACH-COMBING
18 CRABBING
5 WILDLIFE VIEWING
12 WINDSURFING
/9 JOGGING
6 BIKING
13 ATV RIDING
20 SIGHTSEEING
7 KITE FLYING
14 HORSEBACK RIDING
21 NONE

Q-17

What recreation activities did you do today at this site? (CIRCLE ALL NUMBERS THAT APPLY)
1 FISHING
8 BOATING
15 GIRDING
2 HUNTING
9 SWIMMING
16 HIKING/WALKING
3 SURFING
4 KAYAKING/CANOEING

5 WILDLIFE VIEWING
6 BIKING
7 KITE FLYING
22 OTHER

10 CAMPING
17 CLAMMING
11 BEACH-COMBING
18 CRABBING
12 WINDSURFING
19 JOGGING
13 ATV RIDING
20 SIGHTSEEING
14 HORSEBACK RIDING
21 NONE
(PLEASE RECORD ACTIVITY)

Q-17A Which activity was the primary activity?

(RECORD ACTIVITY NUMBER)

Q-18

Was recreation the primary purpose of your visit to coastal Washington? (CIRCLE ONE NUMBER)
1 YES
2 NO -- If 2 (NO), What was:

Q-19

Did you go crabbing today at this site? (CIRCLE ONE NUMBER)
1 YES (ANSWER THE QUESTIONS BELOW)
2 NO (SKIP TO Q-20)
How much time did you spend crabbing?
HOURS
How many crabs did you personally catch?
CRABS
What type of crabs did you catch?

Q-20 Did you go clamming today at this site? (CIRCLE ONE NUMBER)
1 YES (ANSWER THE QUESTIONS BELOW)
2 NO (SKIP TO Q-21)
How much time did you spend clamming?
How many clams did you personally catch?

HOURS
CLAMS

What type of clams did you catch?
Q-21 Did you view wildlife or go birding today at this site? (CIRCLE ONE NUMBER)
1 YES (ANSWER THE QUESTIONS BELOW)
2 NO (SKIP TO Q-22)
How much time did you spend wildlife viewing/birding?
HOURS
What type of wildlife/birds did you view?
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Q-22 Did you go boating today at this site? (CIRCLE ONE NUMBER)
/ YES (ANSWER THE QUESTIONS BELOW)
2 NO (SKIP TO Q-23)
How much time did you spend boating?
HOURS
What type of boat did you use today? (CIRCLE ONE NUMBER)
1 Sailboat
2 Motorboat 3 Kayak
4 Rowboat
5 Canoe
6 Other
What was the primary purpose of your boat trip?

Q-23

Did you visit a beach today at this site? (CIRCLE ONE NUMBER)
1 YES (ANSWER THE QUESTIONS BELOW)
2 NO (SKIP TO Q-24)
How much time did you spend at the beach?
HOURS
What was the primary purpose of your beach trip?
Were motorized vehicles allowed on the beach that you visited? 1 YES 2 NO (CIRCLE ONE)
Do you support allowing motorized vehicle driving on the beach? 1 YES 2 NO (CIRCLE ONE)

Q-24 How much time did you spend here today?

Q-25

HOURS

Including yourself, how many people did you come to this location with?

PEOPLE

Q-26 How could your recreational experience here have been improved today?

COASTAL WASHINGTON RECREATION
Q-27 Is this your first trip to coastal Washington? (CIRCLE ONE NUMBER)
1 YES
2N0

IF YES, SKIP TO Q-29. OTHERWISE, CONTINUE AND ANSWER Q-28.
Q-28

Have you come to the Washington coast less often over the past year than in previous years?
(CIRCLE ONE NUMBER)
1 YES
2 NO
IF NO (2), SKIP TO Q-29.

IF YES (1), have any of the following factors affected your decision to come less often? (CIRCLE)
1 CROWDED ROADS
4 HIGH GAS PRICES 7 LACK OF FISHING OPPORTUNITIES
2 CROWDED CITIES/TOWNS
5 BAD WEATHER
8 LACK OF TOURIST FACILITIES
3 CROWDED RECREATION AREAS 6 ROAD CLOSURES 9 OTHER:

Q-29

Report the number of recreation trips you completed in Coastal Washington and Oregon during these
different time periods over the last twelve months. (ENTER NUMBER OF RECREATION TRIPS BY
SEASON IN THE APPROPRIATE BOX). If you have never visited Coastal Washington or Coastal

Oregon before today, please skip to Q-31.
Summer 1999
Coastal
Washington
Coastal
Oregon

Q-30

Fall 1999

Winter 2000

Spring 2000

TRIPS

TRIPS

TRIPS

TRIPS

TRIPS

TRIPS

TRIPS

TRIPS

Report the number of times you did each of these activities at each of these locations last summer
(July, August, and September, 1999) (ENTER NUMBER OF TIMES IN EACH BOX).
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Activity

Beach
Visit

Boating

Crabbing

Location (Body of Water)
1

THIS RECREATION SITE

2

Outer Coast, Washington
(Pacific Ocean)

3

Grays Harbor, Washington

4

Willapa Bay, Washington

5

Outer Coast, Oregon
(Pacific Ocean)

6

Tillamook Bay, Oregon

7

Coos Bay, Oregon

Clamming

Birding/
Wildlife
Viewing

Yaquina Bay, Oregon

TRIP PLANNING, INFORMATION, and LOCAL SPENDING
Q-31

What information sources do you use to find out about recreation opportunities in coastal Washington?
(CIRCLE ALL NUMBERS THAT APPLY)
1 Newspaper
4 Magazines
7 Internet
2 Radio
5 Tour Books/Brochures
8 State Government Agency Publications
3 Television
6 Visitor Center
9 Other:
10 None

Q-32 On a scale of 1 to 5, how would you rate your knowledge of the local environment and wildlife? (CIRCLE
ONE NUMBER)

Extremely
Knowledgeable
5

Q-33

4

Not
Knowledgeable

3

2

1

Did the site you visited today have an interpretive center or interpretive, educational information about
the local environment and wildlife? 1 YES 2 NO (CIRCLE ONE)
Q-33 A

If YES, did you visit the center or read the interpretive, educational information?

1 YES 2 NO
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Q-34

We are interested in your support for different types of tourist-related development. Would you
support more

in Coastal Washington? (CIRCLE ONE NUMBER FOR EACH ITEM LISTED)
1 YES
2 NO

HOTELS/MOTELS
CAMPGROUNDS

1 YES
1 YES
1 YES

RV-PARKS

RESTAURANTS
IMPROVED ROADS

1 YES

PUBLIC PARKS
OTHER:

1 YES
1 YES

2
2
2
2
2
2

NO
NO
NO
NO
NO
NO

Q-35 We are interested in local spending associated with recreation trips. Roughly, how much money did you
spend/do you expect to spend locally during this trip on the following items? (RECORD DOLLAR
ESTIMATES)
RECREATION ACTIVITY-RELATED EQUIPMENT
GASOLINE
GROCERIES (FOOD AND BEVERAGES)

RESTAURANTS/TAVERNS
LODGING
RETAIL SHOPPING
LICENSES/PERMITS
ENTRANCE FEES

OTHER
DEMOGRAPHIC INFORMATION
Q-36

Including yourself, how many people live in your household?
PEOPLE

Q-37 How many in your household are children under the age of 18?

PEOPLE

Q-38

Are you:

Q-39

What is your age?

Q-40

Which of the following best represents your educational background? (CIRCLE NUMBER)
/ SOME HIGH SCHOOL
4 COLLEGE DIPLOMA
2 HIGH SCHOOL DIPLOMA
5 POST-GRADUATE
3 SOME COLLEGE
6 OTHER

Q-41

Which of the following best describes your current employment status? (CIRCLE NUMBER)
1 STUDENT
4 RETIRED
2 EMPLOYED FULL-TIME
5 HOMEMAKER
3 EMPLOYED PART-TIME
6 UNEMPLOYED

Q-42

Which of the following categories represents your total household income (before taxes)?

1 FEMALE

2 MALE
YEARS

(CIRCLE NUMBER)
1 UNDER $10,000

4 $31 - 50,000

7 $101 - 150,000

2 $11 - 20,000

5 $51 - 75,000

8 $151 - 200,000

3 $21 - 30,000

6 $76 - 100,000

9 over $200,000
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Environmental and Ecosystem Management

Chapter 15

Thomas Leschine, Michelle Pico, and Bridget Feniss

Research Highlights
Researchers, managers and others who work on
coastal and estuarine issues within the PNCERS
region assume diverse roles. While some consider themselves to be primarily environmental
managers (often with strong connections to natu-

ral scientific research), others consider themselves to play the role of intermediaries with re-

spect to management and researcher/scientist
functions. Still others view themselves strictly
as researcher/scientists. While our survey results suggest that perceptions of communication
among scientists, technical staff and other intermediaries, and managers are generally positive
in this region, there is evidence of communica-

tion difficulties that affect all three of these
groups.

Systematic differences in temporal and spatial
scales of work are correlated with position in the
researcher-manager continuum. Most scientists
who work in the PNCERS region work at annual
or interannual time scales, while managers tend
to find shorter time scales (e.g., seasonal, weeks,

or less) as relevant to their work as annual or
interannual scales. Spatial scales of work also
reflect distinctions between scientists and managers. Scientists frequently named bioregional
or habitat spatial scales (e.g., Pacific Northwest)
when asked to describe the spatial or organizational scale at which they work. In contrast,

managers and other non-researcher/scientists
most frequently named spatial scales corresponding to jurisdictional boundaries.

Scientists and managers agree that professional
meetings and conferences are the most accepted
(and perhaps in turn valuable) way to disseminate and acquire research and policy-related information. This consensus suggests that professional meetings and conferences are the appro-

priate vehicle for regional groups such as
PNCERS to disseminate results and receive feedback from the broader research, management and
technical community.
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Joint scientist/management problem-focused
workshops and the formation of integrated scientist-manager problem-solving teams appear to
have the most potential for improving communication and information transfer between science
and management.
A follow-on project considering ways that indicators of system biophysical or socioeconomic
function can be used to improve the integration
of scientific work and estuarine management is
now underway.

Introduction
This year's work centered on examination of the facility with which communication occurs between environmental managers and members of the research com-

munity who work within the PNCERS region. Our
approach was first to review the science communication literature to identify factors with the potential to
inhibit communication between resource managers and
environmental researchers. This review led to the identification of several hypotheses regarding perceptions
that members of each community might have of their

own vs. the other group's "culture," and the impediments those views could present for science-management interactions. In a study of East Coast estuarine
reserves, Crosby (1995) identified a number of cultural
attributes and perceptions of scientists and policy makers that appeared to limit the ability of scientific studies
to inform the course of management, and vice versa.

The second element of our approach was to examine,
by means of a survey, the extent to which these same
attributes and perceptions might be present in the research and management communities of the PNCERS
study area, as well as to identify the vehicles that members of these communities depend upon to disseminate
and receive scientific and other resource-related information. Following informational interviews with local
managers and researchers, we developed a mail survey that we distributed to 303 managers and scientists
in, or familiar with, the five-estuary study region of
PNCERS in Oregon and Washington. Two hundred
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thirty one surveys were returned, for a response rate of
76%.

Results and Discussion
Respondent Demographics
Fifty-five percent of these responses indicated Oregon
affiliation, while 42% indicated Washington (with 3%
not stating an affiliation). Twenty-nine percent were
state government employees, the largest employment
affiliation, followed by federal government (23%), local
government (14%), and university (12%).
We attempted to sort respondents into "researcher/sci-

entist" and "environmental manager" categories by
means of a question that directed them to mark, on a
five point continuous scale (1 = researcher, 5 manager), the point that they felt best described their role in
coastal and estuarine issues. Our pre-survey interviews
suggested however that many members of the survey
population we had in mind could not easily classify themselves as simply one or the other of these two categories. This expectation was borne out, leading us to classify the many respondents who selected intermediate
range values (28% of those responding to this question)

via a third categorya group of individuals we have
provisionally termed "boundary spanners", which likely

includes many agency technical staff. Responses between 1 and 2 on the scale were taken to identify researchers, between 4 and 5 to identify managers, and
those in the intermediate range (between 2 and 4) were
placed in this latter category. This approach led to the
breakdown shown in Figure 15.1.

The modal range for responses to this question was
3.6-4.5, suggesting that the typical respondent connects
more strongly to management than to research, but still
brings a scientific perspective to his or her role in work-

ing with coastal problems. Analysis of responses to
other questions in the survey (below) reinforces this
conclusion and extends it to the group we classified as
boundary spanners. The fact that many involved with
coastal environmental management feel they connect
strongly to the natural sciences probably bodes well for
science-manager communication in the region. As a
corollary, this classification approach succeeded in yielding fairly clear contrasting samples of researchers (n=47)

and managers (n=97) against which to compare views

on cultural attitudes and their consequences, in accord
with our research objectives.

One clear demographic difference that emerges between scientists and managers is educational attainment
Individuals classified as managers were twice as likely

to hold a masters degree as their highest degree compared to either a Ph.D. or an undergraduate degree.
By contrast, the majority of those self-identified as scientists in the sample held Ph.D.s (64%). People in the
"boundary spanner" category, like those self-identified

as managers, were mainly masters degree holders
(55%). Speaking impressionistically then, our compara-

tive assessment comes down to comparing the views
of masters degree holders with day-to-day resource
management responsibilities and who apply scientific
information in their work, to the views of Ph.D.s not
involved in the actual work of resource management,
but presumably familiar with its needs.
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Figure 15.1. Coastal Practitioner Survey: role of
respondents.
Bars indicate the breakdown of
respondents into four categories: non-response;
scientist (1-2); hybrids or boundary spanners (2-4);
and managers (4-5).

Cultural Differences and Implications
for Science Communication
Crosby (1995) identifies contrasting attributes of scientists and policy makers that he asserts are reasons why

communication failure can occur between the two
groups. For the purposes of our survey, we grouped
these into four categories of differences: 1) objectives
and methods, 2) time scale and scope of issues considered, 3) accountability and rewards, and 4) modes of
ENVIRONMENTAL AND ECOSYSTEM MANAGEMENT
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communicating and interacting. We then presented
each set of paired statements (statements a and b under each category) first to elicit the degree of agreement or disagreement (on a 5-point scale) with each
individual statement, then to ascertain what effects respondents believed would result from the differences
suggested by the two statements taken as a pair. The
same five potential effects were listed for each pair:
(1) a positive outcome from seeing multiple sides of an
issue; (2) a disconnect that makes research less useful
to managers; (3) a breakdown in communication between scientists and managers; (4) this difference has
no effect on communication between scientists and managers; and (5) there is no significant difference between
the objectives and methods of scientists and managers

as a whole.
The actual statements are as follows:

1) Objectives and Methods (Ends and Means)
Scientists work to understand and explain by using
impersonal and unbiased methods to seek the truth.

tists are rewarded for research, which is satisfied by
successful outcomes that result in peer-reviewed publications.
b) Policy makers are held accountable for their actions
by political officials or by the constituencies they serve
and have a high accountability to policy developments

and public concerns. Policy makers are rewarded for
being "right" about a given issue and feel gratification
from increased power and the orchestration of positive
outcomes within the policy system.

4) Modes of Communication and Interacting
Scientists communicate ideas in written form using
precise, impersonal and technical language to convey
information. Characteristics that are valued by scientists are depth of knowledge, analytical and predictive
power and creativity, with less value given to interpersonal skills.

Policy makers communicate ideas through face-toface (direct) communication using understandable, inclusive and personal language to convey information.
Characteristics that are valued by policy makers are
loyalty, judgment, and knowledge with a great deal of
value given to interpersonal skills.

Scientists base conclusions on data and are mistrustful
of personal opinions.
Policy makers strive to act and make decisions to
resolve problems by using power and influence to serve Generally speaking, there was agreement with each of
the public welfare. Policy makers must use their per- the individual statements with relatively little variation
sonal judgment, as they often need to act before com- across categories of respondents. Scientists agreed with
plete information is available.
the statement regarding the objectivity of science (Question la) significantly more strongly than did members

2) Time Scale and Scope of Issue (Time and Attention Spans)

of the other two groups, and were also significantly more

Scientists have a relatively long time scale for solving problems and tend to employ a relatively narrow
scope but attend to this scope in great depth and detail.

accountability and rewards within science (Question 3a).

Although scientists work on time scales related to funding cycles, they seek to address the system in the long
term and to add incrementally to existing knowledge.
Policy makers have a relatively short time scale due

likely to disagree with the statement on the nature of

There were somewhat higher rates of disagreement
with statements on the accountability and rewards structures of policy makers (Question 3b) and on the modes
of interaction employed by scientists (Question 4a) than

with other questions, though generally not as associated with the responses of any particular group.

to time constraints. They tend to employ a relatively
broad scope, 'the big picture', but with less depth and This general agreement with the validity of the indidetail than scientists. Policy makers frequently work vidual statements translated in turn into a belief that,
on an issue or election time cycle, which drives them to when taken as paired above, the propositions did result
address the system in the shorter term.
in difficulties for science communication. Respondents
were permitted to select as many of the five effects
3) Accountability and Rewards
listed above as they felt applied for each pair. In every
a) Scientists are accountable mainly to their peers and case, the choice "makes research less useful to manto the norms of science with relatively low accountabil- agement" led the selections, with "a breakdown in inity to policy developments or public concerns. Scien- formation transfer" emerging as the second choice.
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These differences were nevertheless also frequently seen to have positive outcomes for the
use of research in management, a result consistent with classic works in the social sciences on
the potential for "bounded conflict- to improve
decision quality. While respondents generally

40

30

Er Weeks or less
20

0.

Lii Seasonal

saw themselves as communicating well with
members of either community. people who identified themselves as primarily managerial in orientation reported difficulties in communicating
with scientists with greater frequency than members of the other groups. Conversely, scientists
were much more likely to report difficulties communicating with managers than members of the
other two groups. and in fact mentioned difficulties in such communication about as often as they
reported that it went well.

Spatial and Temporal Scales of Work in the
PNCERS Region
Respondents were asked to identify the spatial
and temporal scales at which they worked. The
responses of scientists working in the PNCERS

1.1 Annual
10

Interannual
Decadal

fl Interdecadal
Scientists

Boundary
Spanners

Managers

Scientist and Manager Continuum

Figure 15.2. Coastal Practitioner Survey: time scale at which
respondents work. Bars indicate the number of respondents by
role category that work at these different time scales.
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I

region clustered strongly around annual or
{I
Scientists

in any group selected decadal or interdecadal
appear to show more pronounced differences,
although many respondents did not answer this
open-ended question. Scientists who responded

Regional
State

interannual scales. while managers were as likely
to work at shorter time scales (Figure 15.2). Few

scales. Spatial and organizational scales of work

I

=I Watershed
Boundary
Spanners

Managers

Scientist and Manager Continuum

Coastal Practitioner Survey: spatial/organizational
scale at which respondents work. Bars indicate the number of
respondents by role category that work at these different spatial
Figure 15.3.

and/or organizational scales.

named bio-regional, habitat. regional. or "Pacific
Northwest" as the organizational scale of their work,
while managers and members of the intermediate group

were more likely to see their work as tied to specific
political jurisdictions (Figure 15.3).

Methods Used to Acquire and Disseminate
Scientific Information
When looked at across all respondents. agency scientists, scientific journals, meetings and conferences, and
university contacts emerge as the most frequently mentioned sources of scientific information, in that order.
Numerous other information dissemination and acquisition vehicles are also utilized. Differences that are potentially significant from the standpoint of the effectiveness of information dissemination begin to emerge
when the groups are looked at separately however. Sci-

entists are much more likely to turn to scientific journals or to rely upon university contacts for information
than managers. But all groups utilize meetings and
conferences and invited speakers (a variant on the meeting) for information acquisition and dissemination purposes (Figure 15.4). Moreover, meetings and conferences also emerge. across all respondents. as the most
frequently mentioned modes of information dissemination that figure in the expectations of employers as stan-

dards for good job performance. These findings suggest that the results of PNCERS research might best
find their way to where they are useful through a series
of meetings and conferences where PNCERS researchers communicate the results of their work to the regional resource managers and policy makers most in a
position to make use of them.
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look to meetings and conferences to learn of
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Figure 15.4. Coastal Practitioner Survey: methods used to disseminate

scientific information. Bars indicate the number of respondents by
role category that employ these different methods to disseminate
scientific information.

Information Utilization Difficulties and Possible
Remedies
A final series of questions probed for the problems perceived to hamper the use of scientific information in
management and what remedies might exist for these
problems. In the view of these respondents. the use of
scientific information is hindered most prominently by
the time and resources necessary to find relevant information. often even to establish whether relevant information exists. Even where relevant information is determined to exist, it is often found to be too hard to digest, to be
too ambiguous, to contain too much un-

range role for PNCERS or a successor

projectthat of assisting in the formation of integrated researcher-technical staff-manager teams to
work in a highly focused way on marine resource prob-

lems of the PNCERS region. The formation of such
teams might. however, require careful attention to the
implications of the cultural differences noted earlier this
report. as. left unaddressed. they might well prove to be
impediments to the success of such efforts. Future

work should help clarify the specific problem areas
where such focused efforts would be most beneficial.

I

I

Scientists in Mgnt
Management Training

NM Scientific Training
50 -

easily transferable to the context in

40 -

intermediate group and among those
classed as managers. for more fundamental changesthe formation of in-

favored bringing more scientists directly into
management positions. These findings amplify
the ideas above about how PNCERS researchers might communicate results of their work.
suggesting an emphasis on presenting relevant
results in problem-focused workshops as well
as in more general-interest conferences and
meetings. They also suggest another, longer-

60

certainty. to be outdated. or not to be
which it is needed. As to remedies, the
groups differed in some ways but gave
similar responses in others. All saw joint
scientist/management problem-focused
workshops as useful remedies (Figure
15.5). There was also strong support,
particularly among respondents in the

scientific results relevant to their work are from
the intermediate group that includes agency technical staff. Similarly. more than half of those
who favored formation of integrated teams were
from this intermediate group. as were those who

Employ Facilities
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Figure 15.5. Coastal Practitioner Survey: remedies for improving communication

and information transfer between science and managers. Bars indicate the
number of respondents by role category that selected these remedies as having
the most potential for improving communication and information transfer.

tegrated problem-solving teams that include both researchers and managers.

When we examine which of the three groups those indicating a particular response come from (not shown in
figures), we find that nearly half of those who see scientific journals as appropriate outlets for disseminating
findings are scientists, while nearly half of those who
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Appendix 15A: Copy of the Coastal Practitioner Survey
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Dear Coastal Practitioner,

Communication and information transfer between science and management communities has received increased
attention on national and global scales. Several workshops on the topics are being conducted around the world to
examine how these two communities interact and how important scientific information reaches the hands of
managers who need it. The status of communication and information transfer between science and management
could be a keystone issue having broad-scale impacts on achieving resource management objectives.
Unfortunately, most of the research to date has been anecdotal, resulting in light treatments of the topic found in
proceedings and broad recommendations to the communities at large.
We are part of a research team called PNCERS (Pacific Northwest Coastal Ecosystems Regional Study),
examining social, physical and ecological components of coastal environments to facilitate improved
understanding and management of these natural resource systems. As an integral part of this effort, we are
examining the status and trends of communication and information transfer between the scientific and
management communities of Oregon and Washington State. Most importantly, we are exploring ways in which
our research team can better share its findings with practitioners.
We are asking for your opinions on this topic as a practitioner in a management or research community who
works with the coastal environments of Oregon or Washington. Getting responses from coastal practitioners at
different levels in government and research, with a wide array of responsibilities, will improve the results of our
study. For this reason, we are surveying a diverse population of coastal planners/managers and
scientists/researchers, from both the government and private sectors. Only a limited number of representatives
from each subgroup are being selected so your participation is critical. By sharing your thoughts and experiences,
you can assist the PNCERS project in getting its results to the people who can use them; thereby contributing to
improved planning and natural resource management decision making.

Please return the survey in the enclosed postpaid envelope. A summary of results of this survey will be posted on
the PNCERS web site <http://www.pncers.org> or can be obtained by mail for those that are interested. You can
be assured of complete confidentiality, as no names will be connected with survey results. Thank you in advance
for your time and consideration. Your participation is extremely important to us.
If you have any questions, please contact Michelle Pico or Tom Leschine through the University of Washington's
School of Marine Affairs at (206) 543-0117 or pico@u.washington.edu or tml@u.washington.edu.
Sincerely,

Michelle Pico
School of Marine Affairs
University of Washington
Graduate Student
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Section A. Defining Your Community, Scope and Range of Work

We are interested in knowing the extent to which your job connects you to the coast. The first four questions
give you the opportunity to describe your role in working with coastal issues. Please check the box below that
best describes the organization that employs you and then place an 'X on the scientist or manager scale in a
location that you feel best describes you. Should you conclude that you are not an appropriate person to fill out
this questionnaire, please return the survey or pass it on to someone in your department for completion and
return to us.
1.

Please check the box that best describes the institution or organization that employs you
Port Authority
Local Government (City or County)
Federal Government (agency)
Tribal Nation or Other Tribal Organization
Other (includes councils, task/work groups, etc.)

University/College

State Government (agency)
Non Governmental Organization (NGO) or Non-Profit
Business/Industry

Please Specify

Please place an 'x' on the range below, that you think best describes your role in coastal and estuarine
issues.

Researcher

Environmental
Manager

/ Scientist

j Other, please specify
1

2

3

4

5

Please list up to 3 disciplinary areas in which you have professional training and/or indicate your generic area
of expertise. (e.g., Environmental Engineering; Fisheries)

Please list up to 3 primary activity areas, which most closely describes the topical focus of your current work.
(e.g., Coastal Erosion; Stock Assessment)

How long have you worked in this subject area?

Please indicate with a check, the geographic areas, in which you work or of which you have the greatest
knowledge. (check all that apply)
Outer Coast

J Washington

...I

Estuary

j Oregon

J Other, please specify

Specific Area/Region
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Section B. Achieving Resource Management Objectives

7.

What factors do you believe have the greatest influence on resource management decisions or their
outcomes? (Check no more than 3 factors):
CI Agency directives
Public opinion

[...1 Past precedents

CI Limited agency budgets/staff

CI Concern for economic impacts
LI Results of problem-directed research

Prior successes/failures Li Requirements of resource protection
Popular issue with other agencies/partnerships
Ci Other, please specify

8.

What statement from the list below best describes your beliefs about management's response to scientific
research in your area of expertise or related scientific questions?
CI

LI
C)
L..1

CI

Research results are given appropriate weight related to other factors in decision-making.
Research results are given less weight than is appropriate.
Research results are over-weighted, when other non-scientific factors should be regarded more strongly.
Research results are often misunderstood or misused to achieve other agendas.
Research results are rarely taken into consideration.

For the next set of questions, you can answer as an individual communicating outside the scientific
or managerial community you are in, or as an individual communicating with someone within your
community but in a different issue area or discipline.
9a. Which statement best describes your current communications with members of the scientific community?

LI
CI

Li

Communication with scientists is very frustrating and I try to avoid it
Communicating with scientists is difficult but I usually manage to overcome the barriers that exist
I communicate well with scientists
I do not have the need to communicate with scientists in my current position

9b. Which category best describes how often do you communicate with scientists?

Li Daily

F.3 Weekly

Li Monthly

U Annually

U Never

10a. What would best describe your current communications with the management community?

CI

Li

Communication with managers is very frustrating and I try to avoid it
Communicating with managers is difficult but I usually manage to overcome the barriers that exist
I communicate well with managers
I do not have the need to communicate with managers in my current position

10b. Which category best describes how often do you communicate with managers?
L.1 Daily

U Weekly

Li Monthly

3
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Please indicate on the given range, your level of agreement with the following statements based on your
own experience and observations.
Scientists work to understand and explain by using impersonal and unbiased methods to seek the
truth. Scientists base conclusions on data and are mistrustful of personal opinions.

D Strongly Disagree

D Disagree

Li Agree

:I Strongly Agree

D Don't Know

Policy makers strive to act and make decisions to resolve problems by using power and influence to
serve the public welfare. Policy makers must use their personal judgement, as they often need to act before
complete information is available.

"J Strongly Disagree

Li Disagree

LI Agree

LI Strongly Agree

D Don't Know

Scientists have a relatively long time scale for solving problems and tend to employ a relatively narrow
scope but attend to this scope in great depth and detail. Although scientists work on time scales related to
funding cycles, they seek to address the system in the long term and to add incrementally to existing
knowledge.

J Strongly Disagree

D Disagree

CI Agree

LI Strongly Agree

LJ Don't Know

Policy makers have a relatively short time scale due to time constraints. They tend to employ a
relatively broad scope, the big picture', but with less depth and detail than scientists. Policy makers
frequently work on an issue or election time cycle, which drives them to address the system in the shorter
term.

iJ Strongly Disagree

LI Disagree

LI Agree

j Strongly Agree

D Don't Know

Scientists are accountable mainly to their peers and to the norms of science with relatively low
accountability to policy developments or public concerns. Scientists are rewarded for research, which is
satisfied by successful outcomes that result in peer-reviewed publications.

D Strongly Disagree

D Disagree

LJ Agree

D Strongly Agree

D Don't Know

Policy makers are held accountable for their actions by political officials or by the constituencies they
serve and have a high accountability to policy developments and public concerns. Policy makers are
rewarded for being "right" about a given issue and feel gratification from increased power and the
orchestration of positive outcomes within the policy system.

D Strongly Disagree

CI Disagree

C.1 Agree

J Strongly Agree

Ci Don't Know

14a Scientists communicate ideas in written form using precise, impersonal and technical language to convey
information. Characteristics that are valued by scientists are depth of knowledge, analytical and predictive
power and creativity, with less value given to interpersonal skills.

D Strongly Disagree

j Agree

LI Disagree

j Strongly Agree

j Don't Know

14b. Policy makers communicate ideas through face-to-face (direct) communication using understandable,
inclusive and personal language to convey information. Characteristics that are valued by policy makers are
loyalty, judgment, and knowledge with a great deal of value given to interpersonal skills.

Strongly Disagree

Li Disagree

LI Agree

j Strongly Agree

Li Don't Know

4
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15. Do differences in objectives and methods between science and management result in any of the following
situations?

A positive outcome from seeing multiple sides of an issue
A disconnect that makes research less useful to managers
A breakdown in communication between scientists and managers
This difference has no effect on communication between scientists and managers
There is not significant difference between the objectives and methods of scientists and managers as a
whole
Other results, please specify

16. Do differences in time scale and scope of issue between science and management result in any of the
following?

A positive outcome from addressing current and future needs as well as both breadth and depth of issues
A disconnect that makes research less useful to managers
A breakdown in communication between scientists and managers
This difference has no effect on communication between scientists and managers
Li There is not significant difference between the time scale and scope of issues of scientists and managers
as a whole
Other results, please specify

17. Do differences in accountability and rewards between science and management result in any of the
following?

A positive outcome from having multiple types products available to address an issue
A disconnect that makes research less useful to managers
A breakdown in communication between scientists and managers
This difference has no effect on communication between scientists and managers
There is not significant difference between the accountability and rewards of scientists and managers as
a whole
Other results, please specify

18. Do differences in modes of communication and interacting between science and management result in
any of the following?

A positive outcome from having multiple avenues to receive and transfer information
A disconnect that makes research less useful to managers
A breakdown in communication between scientists and managers
This difference has no effect on communication between scientists and managers
There is not significant difference between the modes of communication and interacting of scientists and
managers as a whole
Li Other results, please specify

19. Based on your experience, at what stage of the typical research project are scientists and managers most
likely to interact?

J Problem definition
J Data collection
Li Data reporting
J Reporting results
J Applying Results
Li Outreach efforts
J Scientists and managers do not interact very much

5
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20. Which methods do you most often use to acquire scientific information? (check no more than 3)
LI Personal Knowledge Li Scientific Journals
D Scientific Newsletters
Ci University Contacts a Agency Scientists
Li Consultants
Extension Agents
U Agency Peers
U Environmental Groups
U Community Groups U Internet
U Site Specific Studies
U Targeted Workshops Li Extension Classes
U Symposia
U Environmental Magazines (e.g. Nature Conservancy Publications)
U I Do Not Need to Use Scientific Information in My Current Work

Li Management Journals
U Management Newsletters
7.1 Published Summary Reports
U Professional Meetings/Conferences
LI Agency Archives or Databases
U Other

What form of scientific information do you trust the most?
What form of scientific information do you trust the least?
If you feel there have been times when you didn't use scientific information when it might have been helpful
to you, what hindered your use? (check no more than 3 responses)

LI

Li
LI

Li
Li
T.11

It takes too much of my time or other resources to find whether the information exists
The information did not exist
The information existed, but was outdated
The information existed, but was not in an easily digestible [assimilated] format
The information existed, but was not easily transferable to my needs
There was too much uncertainty associated with the information
The information found was too ambiguous or conflicting when applied to my problem
Other policy considerations superseded the use of technical/scientific information
I use scientific information regularly with little difficulty
I do not need to use scientific information in my current work
Other reasons, please specify

Which venues have you used in the past year to disseminate scientific information or policy related
research to others? (Check all that apply)
LI Scientific Peer Reviewed Journals
U University Contacts U Agency Scientists
Li Extension Reports
U Agency Reports

Li Scientific Newsletters LI Management Oriented Journals
U Consultant Work
Li Management Newsletters
U Environmental Groups Li Published Summary Report
U Citizen Work Groups Li Internet
Li Site Specific Studies
LI Contact Managers Directly
Li Targeted Workshops U Extension Classes
U Class Room Learning
U Agency Archives or Databases
Li Professional Meetings/Conferences
D Unpublished Reports
D Books
U Invited Speakers/Lectures
U Environ. Magazines (e.g., Nature Conservancy Publications)
[LI Other
IJ I Didn't Need to Disseminate Scientific Information or Policy Research in the Last Year

Of those you checked in question 24, which methods of information dissemination are the accepted
standards for your employer as part of a measure of your job performance? (Check all that apply)
U Scientific Peer Reviewed Journals
U University Contacts Li Agency Scientists
LI Extension Reports
U Agency Reports

U Citizen Work Groups Li Internet
U Targeted Workshops U Extension Classes
U Professional Meetings/Conferences
D Invited Speakers/Lectures
U Other

U Scientific Newsletters U Management Oriented Journals
Li Consultant Work
Li Management Newsletters
Li Environmental Groups Li Published Summary Report
U Site Specific Studies
U Contact Managers Directly
Li Class Room Learning
LI Agency Archives or Databases
U Unpublished Reports
Li Books
Environ. Magazines (e.g., Nature Conservancy Publications)

6
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Section C: Possible Communication Improvement and Background Information
26. To which statement do you best relate? (check only I)
Scientists need to work as part of the management team to protect, restore and enhance our natural
resources.
Scientific results are one of many factors that contribute to the decision-making process and may not be
the most important consideration.
There is a distance that needs to be kept between the scientific community, managerial and advocacy
communities to maintain objectivity and credibility.

27. Which of the following remedies do you think has the most potential for improving communication and
information transfer between science and management? (check no more than 3 remedies)
More scientists moving into management positions
Scientists seeking training to understand managers' needs, perceptions and policy functions
Managers seeking training to understand scientists needs, perceptions and discipline functions
Li Employ scientific and managerial facilitators to connect relevant science to management needs
J Workshops that bring scientists and managers together
Setting regional/national science agendas
Li More integrated manager/scientist teams
Li Creation of scientific advisory boards for on-going advice on important marine problems (e.g. fisheries
`,..1

advisory councils)

Li

Adjusting the reward system of science to incorporate applied policy research
Adjusting the reward system of management to facilitate experimentation with new management policies
Using non-governmental and advocacy organizations to focus science and management on relevant
issues

Li

Using Sea Grant and other extension agencies as a facilitator to link science and management

28. Please indicate the scales that most closely describe the work you do in resolving resource management
problems or science questions.

Spatial or Organizational Scale:
Please categorize by spatial (jurisdictional) or level of organization terms, the scale in which you
predominantly work.

Time Scale:
Li Weeks or less
J Seasonal
Li Other, please describe

Li Annual

Li Decadal

Li Interannual (multi-year up to decadal)

J Interdecadal

7
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What portion of your job duties are directed to issues on the coast

LI Up to 1/4 of my time U Up to 1/2 of my time

Li Up to 3/4 of my time U More than 3/4 of my time

What portion of your job duties are specific to coastal estuarine problems?

LI Up to 1/4 of my time

LI Up to 1/2 of my time

LI Up to 3/4 of my time

Li More than 3/4 of my time

Please indicate your highest educational status and the year that you last attended school in a degree or
diploma program.
U. Some high school,
Li High school diploma,
Some college,
Other, please specify

Undergraduate college degree,
Li Post-graduate studies, but no degree,
Technical trade, or associates degree,

LI Doctorate,
Li Masters degree,

Additional Comments
If you could do one thing to improve the information flow between scientists and managers, what would it be?

Please use the remaining space or additional pages for any further thoughts on communication or this survey.

Thank you for taking the time to complete this survey. Your responses are very valuable to us.
8

ENVIRONMENTAL AND ECOSYSTEM MANAGEMENT

169

170

PNCERS 2000 ANNUAL REPORT

RESEARCH PROGRAM MANAGEMENT

Research Program Management
Julia K. Parrish and Kate Litle

Introduction

Coordinate and facilitate Eat-and-Learn seminar
series.

The PNCERS Research Program is managed quarter
time by Julia Parrish, with full time technical assistance
by Kate Litle. In addition, the PNCERS Steering Committee, composed of David Armstrong, Daniel Huppert,
and Julia Parrish, is charged with directing the vision of
the research program, including decisions about fund-

ing allocations. In this past year, the primary accomplishments of the management team have been to:
Hire Kate Litle, October, 2000.
Commence work on the "Indicators of Estuarine
Health and Integrity for West Coast Estuaries"
project with the PNCERS postdoctoral research
associates.
Meet and coordinate with PNCERS Program Co-

Finalize Year 5 budget and workplan.

Eat & Learn Seminar Series
This year's Eat-&-Learn Seminar Series, again, provided a lively and informal forum for PNCERS researchers, collaborators, and others to both learn about ongoing research and participate in shaping its direction. This
years' series, which took place Winter Quarter, 2001 at
the University of Washington attracted faculty and stu-

dents from the oceanography, fisheries, and zoology
departments. Speakers included five PNCERS PIs,
one PNCERS postdoctoral research associate, one
PNCERS graduate student, and a PNCERS collaborator (Table M.1).

ordinator and Program Management Team
(PMT).

One of the most important functions of the seminar series is to foster collaboration among researchers and

Assist Program Coordinator in the development
of the annual Manager's Workshop.

integration of research projects. As PNCERS ap-

Make presentation on PNCERS research pro-

gram to Estuarine Managers at the annual
Manager's Workshop.

Make additional presentations on PNCERS research to groups and organizations collaborating
with PNCERS or interested in PNCERS research
results.

Assist PNCERS researchers in coordinating
project and collaboration meetings.

Hold an Annual All-Hands meeting, attended by
34 people.

Produce a Progress Report (November 2000).
Produce an Annual Report (April 2001).

proaches its fifth year, it is exciting to hear the results
of many of these integrations. Presentations and discussions this year emphasized the synthesis and dissemination of results from three field seasons and more
recent collaborations.

Dan Huppert and Becky Johnson each presented results from the PNCERS Pacific Northwest Coastal
Residents survey. Dan presented overall summary results including information on where coastal residents
get information about environmental issues in their area.
Coastal residents rely most heavily on word of mouth,
local and regional newspapers, television, and radio for

information about their local environment. Becky focused on the biophysical attributes of the coast that
brought and keep residents in their communities. She
reported that, across all bays, rural and environmental
characteristics ranked higher than economic characteristics as reasons that people moved to their communities.
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Table M.1. PNCERS Eat & Learn seminar series schedule, Winter quarter, 2001.
Jan 17

Dan Duppert

Jan 24

Chris Rooper

Jan 29

Julia Parrish

Feb 5

Curtis Roegner

Feb 14

Becky Johnson

Feb 21
Feb 28
Mar 7

Jen Ruesink
Brett Dumbauld
Ron Thom

Findings from the PNW Coastal Resident Survey
Distribution and abundance over three years of English Sole and
Dungeness Crab surveys
Update on Indicators from 2000 All-Hands Meeting
Nearshore-estuarine links in Pacific Northwest Estuaries: Plume
and bloom intrusions in Willapa Bay
Importance of Biophysical attributes on PNCERS residential
location decisions
Oyster Growth in 3-D: elevation, mudflat, and bay-wide effects
Coastal Estuarine Intertidal Habitat: It's the Structure!
Eelgrass meadows as indicators of estuarine condition

Chris Rooper presented the analysis of three years of All-Hands Meeting
data from the Secondary Production in Coastal Es- Kate Litle, Kathleen Bell, Elizabeth Logerwell, and
tuaries: Dungeness Crab and English Sole as Curtis Roegner
Bioindicators project. Chris focused on variability
between estuaries and years, as well as more recent The fourth annual PNCERS All-Hands Meeting was
spatial analysis indicating possible habitat preferences held at the University of Washington's Center for Urof Dungeness crab.
ban Horticulture on January 11 and 12, 2001. Attending were all PNCERS PI's (except Ray Hilborn, in New

Julia Parrish gave an update on the Estuarine Indicators project from the All-Hands Meeting in which she
further described the relationships and connections between the physical, biological, and social/economic parts

of the system.

The series concluded with three talks on various aspects of the estuarine intertidal area. Jen Ruesink reported on results from the first year of oyster growth
experiments in Willapa Bay. PNCERS Collaborator
Brett Dumbauld from the Washington Department of
Fish and Wildlife discussed the importance of structure
in the intertidal environment using three examples: shell
mitigation, oyster aquaculture, and the introduction of

Spartina. Finally, Ron Thom, a PNCERS PI from
Battelle Marine Sciences Lab, presented three years

Zealand), postdoctoral research associates, research
staff, graduate students, and a few collaborating researchers, as well as PNCERS and Coastal Ocean
Program (COP) managers (Table M.2). This year's
meeting was focused on the creation of a set of indicators of Pacific estuarine health and sustainability. As a
group, PNCERS researchers, a broadly diverse set of
experts, many of whom have been working in the system for many years, are uniquely qualified for such a
task. All PIs submitted possible indicators with supporting data to the postdoctoral research associates prior
to the meeting, ranging from sea surface temperature
and seabird abundance to building permits and commercial catch of English sole.

ticular to each others' disciplines. In doing so, they
bring fresh perspectives to challenges in research de-

Day 1
For the purpose of this exercise, PNCERS researchers
were divided into three groups according to expertise
and research focus: physical science, biological science, and social science. The first day of the meeting
was spent in these groups discussing the gaps, overlaps, weaknesses, and strengths of the indicators generated a priori with the purpose of choosing indicators
that point to structure/function/mechanistic linkages
(Table M.3). During these break out sessions, groups
were able to "borrow" experts from other groups as
needed. The goal of these sessions was to come up
with a complete set of actual (data in hand), proposed

sign and data analysis.

(data not in hand, but potentially available) and wishful

of eelgrass data focusing on variability within and between estuaries as well as interannual variability.

In addition to fostering integration among individual
PNCERS projects, the Eat-&-Learn seminars act on a
broader level to integrate disciplines. A seminar series
in which presentations range in subject matter from
sociological survey results to oyster growth patterns
offers natural and social scientists an opportunity to learn
about, and question, the methods and assumptions par-
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Table M.2. Attendees at the PNCERS All-Hands Meeting, January 11 and 12, 2001.
Name
Armstrong, Dave
Bailey, Bob
Banahan, Sue
Banas, Neil
Bell, Kathleen
Borde, Amy
Copping, Andrea
Dumbauld, Brett
Farley, Chris
Ferriss, Bridget
Gunderson, Don
Hickey, Barbara
Holsman, Kirstin
Hosack, Geoff
Huppert, Dan

Title

Johnson, David
Johnson, Rebecca
Leschine, Tom

Director, COP

Litle, Kate
Logerwell, Elizabeth
MacWilliams, Sarah

PNCERS Assistant Research Manager
PNCERS Postdoctoral Research Associate
PNCERS Graduate Student
PNCERS Graduate Student
PNCERS Program Coordinator
Collaborator
PNCERS PI and Research Manager

Magnusson, Arni
McMurray, Greg
Newton, Jan
Parrish, Julia

PNCERS PI

PNCERS Program Management Team
COP Program Officer
PNCERS Graduate Student
PNCERS Postdoctoral Research Associate
PNCERS Technician
PNCERS Program Management Team
Collaborator
PNCERS Graduate Student
PNCERS Graduate Student
PNCERS PI
PNCERS PI

PNCERS Graduate Student
PNCERS Graduate Student
PNCERS PI
PNCERS PI
PNCERS PI

Roegner, Curtis
Rooper, Chris
Ruesink, Jennifer
Rumrill, Steve

PNCERS Postdoctoral Research Associate
PNCERS Graduate Student

Shanks, Alan
Stein, John

PNCERS PI

Swartzman, Gordon
Thom, Ron
Wellman, Katrina

PNCERS PI
PNCERS PI

PNCERS PI
PNCERS PI

PNCERS Program Management Team

Collaborator

(data probably not available but it would be great if it
was) indicators for each group.

Biological Group
The goal of the biology group meeting was to discuss
the important features or processes that structure the

biological elements of west coast estuaries. David
Armstrong, Andrea Copping, Don Gunderson, Elizabeth
Logerwell, Arni Magnusson, Julia Parrish, Chris Rooper,
Jennifer Ruesink, Gordon Swartzman, and Ronald Thom

participated in the discussion. As the result of our discussions, we focused on habitat as a central concept.

Affiliation
School of Aquatic and Fishery Sciences, UW
Oregon Coastal Management Program
NOAA Coastal Office, Washington, DC
School of Oceanography, UW
School of Marine Affairs, UW
Battelle Marine Sciences Lab, WA
Washington Sea Grant Program
Washington Department of Fish and Wildlife
College of Forestry, OSU
School of Marine Affairs, UW
School of Aquatic and Fishery Sciences, UW
School of Oceanography, UW
School of Aquatic and Fishery Sciences, UW
School of Aquatic and Fishery Sciences, U'W
School of Marine Affairs, UW
NOAA Coastal Office, Washington, DC
College of Forestry, OSU
School of Marine Affairs, UW
School of Aquatic and Fishery Sciences, UW
School of Aquatic and Fishery Sciences, UW
School of Marine Affairs, UW
School of Aquatic and Fishery Sciences, UW
Department of Environmental Quality, OR
Washington State Department of Ecology
School of Aquatic and Fishery Sciences/
Department of Zoology, UW
School of Aquatic and Fishery Sciences, UW
School of Aquatic and Fishery Sciences, UW
Department of Zoology, UW
South Slough National Estuarine Research
Reserve, OR
Oregon Institute of Marine Biology, UO
Environmental Conservation Division, NWFSC,
NMFS, WA
Applied Physics Laboratory, UW
Battelle Marine Sciences Laboratory, WA
Environmental Planning and Social Research,
Battelle

We decided that habitat was further delineated as
benthic habitat and water column (or pelagic) habitat.
We also acknowledged that habitat should ideally be
defined both structurally and functionally. We listed
potentially important aspects of water column habitat:
temperature, salinity, depth, flow, contaminants, turbidity, nutrients, phytoplankton (biomass and production),
and dissolved oxygen. Regarding benthic habitat, we
discussed the importance of both intertidal and subtidal
habitat and it was suggested that the ratio of tideflats to
channels could be a key to defining the habitat structure of an estuary. We listed potentially important types
RESEARCH PROGRAM MANAGEMENT
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Table M.3. PNCERS All-Hands Meeting Schedule, January 11-12,
2001.

Thursday 11 January
0900 Introduction and groundrules for the meeting (Parrish)
0930 1200 Indicator Group Breakout Sessions
Physical: Curtis Roegner
Biological: Libby Logerwell
Socio-economic: Kathleen Bell
1200- 1330 Lunch
1330 1600 Indicator Group Breakout Sessions

thus time was spent discussing possible proxies
that could be used to measure many of these important physical factors.

Socio-economic Group
The objective of the social group discussion was
to develop a conceptual framework for the development of social science indicators applicable

to west coast estuaries. Bob Bailey, Sue

Banahan, Kathleen Bell, Andrea Copping, Chris
Farley, Bridget Ferriss, Daniel Huppert, David
Johnson, Rebecca Johnson, Thomas Leschine,
Friday 12 January
Sarah MacWilliams, Greg McMurray, and Katrina
0900 1200 Plenary Session - Discussion of Indicators
Wellman participated in the discussion. We be1200 1330 Lunch
gan our discussion by agreeing that the social sci1330 1530 Plenary Session Discussion of Indicators
ence indicators would strive to provide information about human behavior, values, and activities
of benthic habitat: eelgrass, spartina, mudflat, that would explain interactions between the social sysmacroalgae, shell, burrowing shrimp beds, and oysters. tem and the biological and physical systems. In addiHaving discussed the benthic and pelagic habitat char- tion, we concluded that the social indicators should also
acteristics that we believed "set the stage" for biologi- address both current and future needs of managers.
cal processes, we then examined the estuarine com- As a group, we recognized three significant types of
munity on atrophic basis. We listed potential indicators interactions or processes that involve humans: affected,
for each trophic level: primary producers (pelagic and effectors, and feedbacks. The first type captures the
benthic; or planktonic and structural) such as phytoplank- way in which human welfare is affected by the state of
ton or eelgrass; primary consumers such as oysters; the biological, physical, and social components of coastal
secondary consumers such as english sole; and top ecosystems. Interactions such as income flows from
predators such as shorebirds. In addition, we discussed commercial fishing and coastal tourism and utility flows
the metric one might use to assess each indicator, such from coastal recreation and aesthetic amenities fall into
as eelgrass cover or oyster condition index.
this category. The second type focuses on human activities that impose stress on or improve and/or restore
aspects of ecological systems and may include activiPhysical Group
ties such as pollution and habitat restoration. The last
The objective of the physical group was to discuss the type addresses the way in which government agencies
physical processes effecting estuaries on the West Coast. react to the state of the biological, physical, and social
Neil Banas, Amy Borde, Barbara Hickey, David components of coastal ecosystems and in turn the efJohnson, Greg McMurray, Jan Newton, Curtis Roegner, fectiveness of their response (e.g., management, incenSteve Rumrill, Gordon Swartzman, and Ronald Thom tives). While these types provided a useful way to catparticipated in the discussion. We spent much of our egorize interactions, we realize that all three types of
time discussing the differences between West Coast interactions are closely related and in some cases are
estuaries, the fundamental differences in physical char- interdependent.
acteristics creating these different estuary types, and
the effect of these differences on the biological and While we believed that the majority of social indicators
socio-economic systems. Attention was given to the should be tracked in all communities, we acknowledged
importance of flushing rate and residence time on the the importance of distinguishing different types of
biological communities within estuaries and the levels coastal communities. Human behavior is likely to be
of contamination that may effect the biological commu- fundamentally different across distinct types of comnities. Many of the important physical factors have not munities. One central distinction is the role of the estubeen measured directly in most West Coast estuaries, ary in their local economy and the extent to which this
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role involves consumptive or non-consumptive uses. A
second important distinction stems from demographic
characteristics such as income and age distributions.
The demographic characteristics of in and out migrants
of coastal communities are particularly informative, for

they may signal changes in use and value of coastal
resources.
Day 2
The second day of the meeting was a plenary session
where the postdoctoral research associates each presented summaries of the previous day's discussions and

proposed set of indicators followed by an all group discussion of linkages, strengths, weaknesses, and the overall functioning of the system.

Julia Parrish and the postdoctoral research associates
have incorporated the ideas generated at the All-Hands
Meeting into the indicators project described in Chapter 1. A new postdoctoral research associate will be
hired this summer to continue this project and examine
the mathematical/statistical relationships between proposed indicators and focus on the cause and effect relationships producing fundamental change in estuarine
systems.
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