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Bivalve comparison study at Clayton Beach from
1912 to recent
By Stephanie Yong and Dr. Thor Hansen
ABSTRACT

BACKGROUND

The purpose of the bivalve comparison study is to examine changes in the bivalve populations at Clayton
Beach between 1912 and the present. Sea floor material
off the coast of Clayton Beach was collected to create a
railroad bed for the Bellingham and Skagit Interurban
Railway in 1912 by a dredge ship. The dredged material
contains well-preserved shells that represent an unbiased
bulk sample of the benthic molluscan fauna in Samish
Bay prior to 1912. Clayton Beach provides a unique opportunity to examine species diversity, population numbers, and size frequency of the whole bivalve fauna from
a particular point in time prior to the introduction of invasive species, such as the Purple Varnish Clam (Nuttalia
obscurata) and Manilla Clam (Venerupis philippinarum),
and before major land development in the area. This
presentation covers the progress from April 2015 to April
2016 and the major findings.

Sea floor material off the coast of Clayton Beach was dredged to create a railroad
bed for the Bellingham and Skagit Interurban Railway in 1912. The Interurban Railway
was going to be the route to connect Skagit County similar to the way Tacoma and Seattle were connecting at the time. Tacoma and Seattle began their interurban railway
1902 and completed in 1912. Figure 1 (TOP) supports the fact the dredge ship was
where it was and the origin of the material making up the cliff at Clayton Beach.
The dredged material contains well-preserved shells that represent an unbiased
bulk sample of the benthic molluscan fauna in Clayton Beach up to 1912. The dredged
material contains shells that range in age, but begin at 1912. This is a rare and exciting moment to study changes in the ecosystem with increasing human activity and
new invasive species in a relatively short time frame.

Figure 1. Collection of photos taken w hile the I nterurban Railway was being built in 1912. TOP: Photo of the
dredge ship off the coast at Clayton Beach in 1912 collect
dredge material. BOTTOM: Railway north of Clayton Beach.
Source unknown. Picture provided by George Mustoe
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Figure 3A. Excerpt of the nautical chart
of Bellingham Bay on Clayton Beach. The
chart revels a sharp change in elevation
under the surface of the water.

Figure 3B: Above is a nautical
chart (18424) of Bellingham Bay
provided by NOAA.
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Figure 4. The relative distribution of species found at each site is show n near the collection site. S6 and S9 had tw o and
one specimen collected at the site. Pie charts are arranged to reflect the approximate distribution and location of each site.

Figure 5A. P roportions of all the bivalve
species collected. Graph combines both the
“S” sites and “N” sites.

Figure 5B. P roportions of all the bivalve
species collected in the cliff sites (dredge material from 1912).

Figure 5C. Cumulative proportions of the
species from sites S1, S2, S4 and S5. Shows
little difference from the 1912 collection.

Figure 5D. Cumulative proportions of the
species from sites S3, S11, and S12. Shows
distinct difference from the 1912 collection.

METHODOLGY
This research started in April 2015 as an introduction to paleontology research for Stephanie
Yong. Dr. Hansen’s marine paleontology class collected a large sample from the cliff/dredge site.
Over the course of the year, specimens were collected along Clayton Beach during low tide or on a
boat in the intertidal region. The sampled sites
were not randomly selected, but all the specimens
in a 2 by 2 foot space were collected and measured—reducing bias in the sample. The sites were
selected based on the experience and luck of finding specimen in the area. For the remainder of the
year, all the specimen were identified, counted,
and finally, Macoma sp. were measured and analyzed because they were the most abundant in our
samples. They were also found in most areas/sites
sampled so they would be a reasonable indicator
of a larger local environmental shift than one of
the other species (such as Leukoma stamina).

Species Proportions
Figure 6. Comparing heights of M acoma sp. From 1912 and present. The blue set represents all of the whole or measurable Macoma
shells. The purple set is a subset of the blue set of data in order to make
a normal distribution of the data due to the large amount of very small
shells. Statistical tests were done to both sets to determine significance
of the difference in means 1912 shells and present shells.

Difference in Macoma sp. lengths
Complete set:

p-value = 2.2 e-16

// t = 9.36, df = 146.52

Partial set:

p-value = .0289 // t = 2.213, df = 103.66

The data reveals that the lengths of Macoma sp. has changed.

In order to test for significance in the proportion
of each species, only the species present in 1912
were compared to the same species in present.
This was done by taking only the sum of the desired species (Callathica tenerrima, Clinocardium
nuttallii, Crassostrea sp., Leukoma stamina, Macoma sp., Mya arenaria, Mylitus edulus, Saxidomus gigantean, Tresus sp.) in the present sample, and then using a chi-squared test.
Only two samples had p value greater than 0.05:
sample S7 (p = .145) and S13 (p = .137)

CONCLUSION
The results and data collected this year was not enough to provide
a correlation between human activity and the Clayton Beach marine
ecosystem. Due to the large populations of Nuttallii obscurata and
Venerupis philippinarum, significantly impacted the distribution of the
species present in 1912 and, perhaps, the size of Macoma sp., we cannot make a conclusion of the cause or relationship. Our research simply shows that the size of the Macoma sp. has changed and there could
be some affect to the distribution of species. The impact of invasive
species also appears to be limited to the substrate it resided in. Gravelly areas tended to contain more invasive species than sandy areas,
thereby limiting the impact of species distribution.
During our research, we also discovered a shell of Crassostrea sp.,
an oyster shell. Previous data said that oysters arrived to the PNW in
1915. Our specimen causes some doubt to the time of arrival.
Future research will include gathering more samples in the tidal
and intertidal region and chemical analysis of shells to determine for
chemical traces of human activity.

