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Introduction

Shellfish - those both recreationally and commercially harvested - are key marine resources for
Whatcom County. In many Whatcom County shoreline areas, native clams may serve as
indicator species and help us gain an understanding of the health of the shellfish resource, water
quality impacts, and harvesting impacts. Supplementing diminishing shellfish beds can enhance
a resource that provides recreational and commercial benefits to the community.

The goal of the clam seeding pilot project is to evaluate seeding methods and identify challenges
in monitoring, site preparation, permitting, seeding, and wave energy/predator control.
Information generated by this project will be used to help refine the methods for future
enhancement projects with native clams. This interim report describes the procedures used to
survey and seed clams and presents a summary of the survey data collected to date.

Background

Since 2004, the Whatcom County Marine Resources Committee (MRC) has been developing and
implementing a clam enhancement project, which involves filling data gaps through clam
surveys, monitoring water quality, building community awareness of water quality and shellfish
harvest issues, and seeding clams at appropriate enhancement plots. The primary areas of focus
for clam enhancement are Birch Bay and Drayton Harbor. Both of these areas have suffered
from trends in water quality degradation, resulting in shellfish growing areas with of concern,
conditionally approved, and prohibited status. In addition, anecdotal evidence suggests that
populations of native shellfish may be declining in Birch Bay.

In 2004 and 2005, the MRC completed phases 1 and 2 of the clam enhancement project. In the
first phase of this project, clam surveys were conducted at Birch Bay and Semiahmoo Spit to
help identify potential locations for clam enhancement plots. In the second phase, a feasibility
study was conducted to evaluate other elements (e.g., water quality, tideland ownership,
substrate, community interest, clam seed availability, etc.) and narrow the options for
enhancement plots. Based on phases 1 and 2, two public tideland areas in Birch Bay
(Cottonwood Beach and north of the mouth of Terrell Creek) were selected for this project.
These areas are easily accessible and have differing substrates. Cottonwood Beach is composed
primarily of sand, while the area north of Terrell Creek contains a mix of cobble, gravel, sand,
and shell.

The pilot seeding project design includes establishing small control and test plots (1600 sf),
seeding test plots with Manila clams (Tapes philipinarum), and monitoring growth and survival
for three years at which point the seeded clams will have reached maturity. Although they are
non-native, Manila clams are a widespread popular recreational clam that is readily available,
easy to seed, and quick to establish. This is also the species the Washington State Department of
Fish and Wildlife (WDFW) plants on certain public beaches as part of their clam enhancement
program.

The pilot clam seeding study began in May 2007 and is scheduled to continue until the spring of
2010. The dates, number of volunteers, and volunteer hours for the survey and seeding events
conducted to date are listed below.
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 May 5, 2007 - Pre-seeding Survey (3 hours): 3 Clam Subcommittee members, 12 community
volunteers, and 2 Whatcom County Stormwater staff (45 volunteer hours)

 May 15, 2007 - Seeding Event (2 hours): 3 Clam Subcommittee members, 10 Whatcom
County Watershed Masters/Beach Watchers students, and 2 Whatcom County Stormwater
staff (26 volunteer hours)

 September 8, 2007 - Post-seeding Survey 1 (4 hours): 3 Clam Subcommittee members, 7
community volunteers, 2 Whatcom County Stormwater staff, 2 Skagit MRC members (48
volunteer hours)

 June 7, 2008 - Post-seeding Survey 2 (4 hours): 3 Clam Subcommittee members, 15
community volunteers, 2 Whatcom County Stormwater staff (72 volunteer hours)

Methods

Seeding
Due to logistics and permitting issues, plastic netting
or other wave energy/predator controls were not
installed for the pilot study. To offset potential losses
due to predation and tidal action, large clam seed (10
to 12 mm) were used. Clam seed was purchased
from Taylor Shellfish Farms in Shelton, Washington
and stored overnight at Taylor’s Samish Bay facility
in Bow, Washington to keep the seed cool and moist
until planting.

On the day of seeding, test plots were located and
divided into subplots to ensure uniform distribution
and coverage. Field crews seeded each subplot at a
density of roughly 30-50 clams/sf, which is
comparable to WDFW’s seeding density. To avoid desiccation, clam seed was hand broadcast
on an incoming tide from the waterward boundary to the landward boundary of the test plots.
Field teams walked backwards as they broadcast and avoided walking in seeded areas.

Surveys
Survey procedures were prepared by Whatcom County (2007) following guidance from
“Procedures to determine intertidal populations of Protothaca staminea, Tapes philippinarum,
and Crassostrea gigas in Hood Canal and Puget Sound, Washington” (Campbell, 1996). The
survey approach follows a systematic random design with 4 transects and 16 sample holes per
plot.

Surveys are conducted in a waterward direction. Field teams comprise a surveyor, a sampler,
and, if additional volunteers are available, an assistant. Rovers knowledgeable about local clam
species are also be available to help field teams with shellfish identification. Surveyors establish
and mark sample holes, and record information for the sampler. Samplers dig sample holes,
identify and measure clams, and provide clam data to the surveyor. The assistant and rover help
as needed. Whatcom County staff record GPS coordinates (Trimble GeoXT) at each transect
and sample point.
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The field teams follow the procedure outlined
below at each sample point.

1. place a hoop on the substrate using the toe
of the left foot as the guide

2. lay out the tarp next to the hoop
3. dig a one cubic foot hole and place contents

on the tarp
4. carefully sieve through the substrate and sort

the clams
5. identify the species (common name) and

categorize clams into one of four size
classes – less than 12.7 mm (0.5 in),
between 12.7 and 25.4 mm (0.5 and 1.0 in),
between 25.4 and 38.1 mm (1.0 and 1.5 in),
and greater than 38.1 mm (1.5 in).

6. record information on the field data sheet
7. carefully return collected organisms to the substrate and refill the sample hole

Results
The numbers and sizes of Manila clams in the test and control plots are presented in Tables 1
and 2, respectively. A graphical display of Manila clam numbers is provided in Figure 1.
Prior to seeding, 2 Manila clams were found at Cottonwood Beach and 25 at Terrell Creek,
suggesting that perhaps Manila clams prefer the substrate at Terrell Creek. Four months after
the seeding event, hundreds of Manila clams were found in the test plots at both areas, most
in the <0.5 and 0.50-1.0 size categories. Some Manila clams were also found in the control
plots. One year after seeding, 3 Manila clams were found in the Cottonwood Beach test plots
and 49 at Terrell Creek test plot. Of these 49, over half were between 1.0 and 1.5 inches,
which is the expected size for the Manilas clams seeded in 2007. As in the previous surveys,
some Manila clams were also found in the control plots.

Table 1. Number and Sizes of Manila Clams in Test Plots

Location Date Number Size Category (inches)

<0.5 0.5-1.0 1.0-1.5 >1.5

Cottonwood 5/5/07 0 n/a n/a n/a n/a
Beach 9/8/07 251 19 229 2 1

6/7/08 3 0 1 1 1
Terrell 5/5/07 24 3 8 11 2
Creek 9/8/07 107 35 55 14 3

6/7/08 49 7 10 25 7

Table 2. Number and Sizes of Manila Clams in Control Plots

Location Date Number Size Category (inches)
<0.5 0.5-1.0 1.0-1.5 >1.5

Cottonwood 5/5/07 2 0 1 0 1
Beach 9/8/07 23 23 2 3 0

6/7/08 3 0 1 2 0
Terrell 5/5/07 1 0 0 0 1
Creek 9/8/07 16 6 8 2 0

6/7/08 11 1 6 3 1
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Figure 1. Manila Clam Numbers by Survey Event
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Discussion
Data collected to date indicate that many seeded clams survived and grew during the summer
of 2007, but did not survive a full year. During the last survey, many Manila clam shells
about 1 inch in size were found at the Cottonwood test plot, although few were found in the
Terrell test plot. The reason for the poor survival rate is unknown, but may be attributed to a
number of factors. High mortality was anticipated because predator and wave energy control
measures were not implemented. Hence, a large percentage of the seeded Manila clams
could have been predated or swept out of the area. Other possible factors include
competition for space and food, movement out of the study area, and difficult over-wintering
conditions. Not accurately locating the plots is another possible, albeit remote, explanation
for the low numbers found during the last survey. Since permanent plot markers were not
installed, GPS technology was used to find the plots. There is high confidence that the same
areas were monitored during each survey, however, because data points from each survey
overlap when mapped.

Two more clam surveys are scheduled for this project. It is recommended that the MRC Clam
subcommittee convene a meeting with technical experts to discuss findings and determine next
steps.
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Attachments

1. Map – Cottonwood Beach
2. Map – Mouth of Terrell Creek
3. List of Volunteers
4. Field Data Sheet – Clam Survey
5. Shoreline Exemption Permit
6. Scientific Collection Permit







List of Volunteers

September 8, 2007 – Post-Seeding Survey 1

Gerald Larson MRC

Bob Cecile MRC

Andrea Olah MRC

Neil Borman Volunteer/Skagit MRC

Cathy Borman Volunteer/Skagit MRC

Erin Macri Citizen Volunteer

Mike Thimgan Citizen Volunteer

Steve Bailey Citizen Volunteer

Nancy Kaye Citizen Volunteer

Erin Fortenberry Citizen Volunteer

Ann Swanson Citizen Volunteer

Gene Hoerauf Citizen Volunteer

Jim Calhoon Citizen Volunteer

June 7, 2008 – Post-Seeding Survey 2

Gerald Larson MRC

Bob Cecile MRC

Andrea Olah MRC

Stephanie Williams Citizen Volunteer

Lynne Pendleton Citizen Volunteer

Lindsay Taylor Citizen Volunteer

Catherine Stelting Citizen Volunteer

Marc Stelting Citizen Volunteer

John Stockman Citizen Volunteer

Colleen Burrows Citizen Volunteer

Ann Swanson Citizen Volunteer

Laurie Jewett Citizen Volunteer

Dawn McKenney Citizen Volunteer

Erin Fortenberry Citizen Volunteer

Kim Cederstrom Citizen Volunteer

Ruth Higgins Citizen Volunteer

Naomi Murphy Citizen Volunteer

Alexandra Johnson Citizen Volunteer




















