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Abstract 
Intertidal bivalves form an important aspect of the economic, ecological and cultural 

character of the Pacific Northwest Coast. Ground truth surveys can provide relatively fine 
resolution data on  their spatial distribution, community composition and population structure. 
This knowledge is essential in successfully managing our interactions with these species and 
understanding their local roles as a link between terrestrial and marine systems. 

This study conducted three surveys at two sites on Calvert Island to (I) characterize the 
beach environments at two site locations, (II) determine overall bivalve biodiversity, distribution, 
and species abundance at each site, and (III) provide a focused biological profile of the 
Protothaca staminea (Littleneck Clam) populations. Study sites were situated at Second Beach 
and Pruth Bay North. Four central conclusions were drawn in this study. (i) The abiotic 
conditions varied substantially between the study sites.  (ii) No bivalves were found at the 
Second Beach study site.  (iii) Spatially variable bivalve populations existed at the Pruth Bay 
North study site. It was composed of seven species of intertidal bivalve species and distinct 
communities were defined by intertidal height. (iv) The twenty three individuals collected at the 
Pruth Bay North study site show a middle aged, low density, top-heavy population of clams with 
a slower growth rate than average.  These results provide an initial, approximate description of 
the bivalve communities at these sites and lays the groundwork for future studies of these 
populations and others in this region. 

 
 

Keywords: Calvert Island, Pruth Bay North, Second Beach, Protothaca staminea, bivalve 
community survey. 
 

Introduction 

The central coast of British Columbia (BC) holds a large portion of the world’s intact 

temperate rainforest and, in turn, stewards it’s associated biodiversity. However, human-driven 

factors such as climate change, habitat loss, pollution, over harvesting and introduction of 

invasive species are threatening this diversity. Coastal communities are faced with the challenge 

of conserving this globally important environment, maintaining a viable economy and continuing 

cultural engagement with the landscape. 

Forestry and intensive fisheries have historically been the main industries, but declines in 

logging and wild fish stocks have forced coastal communities to diversify their economies. The 

shellfish industry has the potential to be a more sustainable alternative to intensive commercial 

fisheries (Sustainable Shellfish Aquaculture Initiative - SFU, n.d.). It has substantial economic 

potential, and the presence of filter feeders may have a beneficial ecological effect (BC Shellfish 

Grower’s Association, 2011).  
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Marine bivalves have been harvested on the central coast for up to 7000 years. There is 

evidence of First Nations sustainably harvesting butter clams (Saxidomus gigantea) at Namu and 

Hunter Island, 40km north of Calvert Island (Cannon and Burchell, 2008).  In the 1980s, there 

was a rapid rise of clam fisheries in BC followed by a decline in clam populations due to 

overexploitation, leading to more restrictive management measures (Bendell and Gallaugher, 

2001). Today, the Pacific littleneck clam (Protothaca staminea) supports commercial, 

depuration, recreational and traditional harvests in BC.  

P. staminea is a growing commercial food resource in BC and a potential economic 

resource for communities on BC’s central coast. The Department of Fisheries and Oceans 

Canada (DFO) directs the Intertidal Clam Program, an extensive survey of commercially 

important clam species around BC. Information is used to create harvesting regulations and 

integrated fisheries management plans in an attempt to prevent over exploitation (DFO, 2009).  

Characterizing the abundance and composition of bivalve populations is especially 

relevant in areas such as the Hakai Luxvbalis Conservancy, where BC Parks has determined the 

reasons for conservancy status to include the following: the protection and maintenance of 

biological diversity and natural habitats, preservation and maintenance of social, ceremonial and 

cultural uses of first nations, the protection and maintenance of their recreational values, and to 

ensure that development or use of their natural resources occurs in a sustainable manner (BC 

Parks, 2010). This relatively new conservancy designation allows for some sustainable economic 

development without compromising the ecological value of the area and, importantly, explicitly 

recognizes the forefront role First Nations should play in regards to land use planning. The Hakai 

Beach Institute is situated within the conservancy and provides opportunities for the scientific 

and local communities to conduct research and collaborate over the management of the resources 

of this part of the Great Bear Rainforest. 

In this study, a series of three surveys were conducted at two sites in the Hakai Luxvbalis 

Conservancy to better understand the intertidal bivalve populations in this area.  First, an 

inventory of adjacent ecosystem types, physical setting, sediment character, saturation and water 

salinity was taken as part of the (I) site survey.  A (II) species presence survey was then 

conducted to profile the bivalve biodiversity at each site.  Simultaneously, a (III) population 

survey of P. staminea was conducted to characterize the population. Where possible, the surveys 
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were conducted in accordance with DFO standards in an effort to provide this agency with 

information pertaining to the P. staminea populations in this area. 

  

Methods 

The methods for these surveys were largely adopted from A Manual for Intertidal Clam 

Surveys, developed by Fisheries and Oceans Canada (Gillespie and Kronlund, 1999).  

In this study, a stratified random sampling method was used. Sampling density was 

determined by DFO protocol which suggest that a minimum of 30 samples should be taken per 

hectare of land being surveyed. The PBN study site was 1.98 hectares, requiring 59 samples.  

SND was 0.8 hectares with a total of 24 samples. Based on the amount of shell fragments and 

height in the intertidal, the Pruth Bay North beach (PBN) was divided into three strata. Second 

Beach (SND) was surveyed as a single strata due to apparently homogeneous environmental 

conditions at the site. 

At both beaches, a baseline along the mean high tide level was established (x-axis), with 

a perpendicular (y-axis) running down the beach to low tide. To determine quadrat sites, 

Cartesian coordinate pairs were randomly produced using Microsoft Excel for twice as many 

locations as necessary. Coordinate pairs located on unsuitable terrain, such as rocks or flooded 

areas, were substituted by an subsequent, alternate random coordinate pair. The coordinate pair 

specified the location of the northeast corner of the 0.25 m2 square quadrat. The number of 

quadrats per stratum was weighted by area, as presented in Table 1. 

 

Table 1. Detailed strata information for PBN and SND. 
 

Beach  Stratum  Location on y‐axis 

(m) 

Area (ha)  # of quadrats 

PBN  1  0‐120  0.36  11 

PBN  2  120‐440  0.96  28 

PBN  3  440‐660  0.66  20 

SND  1  0‐70  0.81  24 

 
 

Quadrats were dug 20cm deep and all bivalve species were removed and recorded for 

diversity estimates. All samples of P. Staminea were removed and brought back for further 

biological processing, which included analysis of their length, weight, age, and length at annulus. 
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A site survey was done to characterize the marine and terrestrial settings of the beaches. 

Visual observations of tree and understory species at the baseline of the beaches provided a 

descriptive inventory of adjacent vegetation types. The aspect and slope of the beaches were 

recorded; slope was found using an inclinometer. 

The substrate was characterized by sediment size, roundness, sorting, mineralogy, and 

saturation. Sediment samples were taken at 6 locations at PBN: 100, 300 and 500 meters from 

the baseline, 10 and 20 meters from the y-axis. Fixed volumes of sediment and water were also 

taken from four 20cm deep pits, two located within the course of the semi-saline water seepage 

(wet) and two outside of its course (dry). The water was drained from the sediment through a 

fine filter. The volume of water was measured to determine the proportion of the sediment, by 

volume, composed of water. This measure was used as a proxy for saturation.  A portable 

refractometer was used to measure the salinity of water samples collected at the upper and lower 

reaches of the watercourse on PBN as well as the ocean. 

Summary statistics as well as Regression and ANOSIM analyses were run on the data to 

evaluate and describe trends. 

 

Results 

(I) Site Survey – Descriptive inventory of adjacent ecosystem types, beach and sediment 

character, water saturation and salinity. 

Two sites were surveyed in this study, Pruth Bay North and Second Beach.  Each 

presented significantly different abiotic and biotic conditions; most notably in the local intertidal 

ecology, sediment and wave energy.  Figures 1 and 2 show an overview of the two study areas. 
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Figure 1: The Pruth Bay North study site. 
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Figure 2: The Second Beach study site. 
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Pruth Bay North is located at 51º39.84’ N, 128º07.16’ W on the northern side of the 

terminal, western end of Kwakshua Channel, known as Pruth Bay, on Calvert Island, BC.  The 

narrow, 650m long tidal flat opens to the south and has a slope of less than 5 degrees.  

Conditions in the inlet were generally quite calm during surveying, except during southerly 

winds when breaking waves were observed. The adjacent terrestrial ecosystem is classified as 

Coastal Western Hemlock, Central Very Wet Hypermaritime biogeoclimatic zone (CWHvh2) 

(BC Ministry of Forests and Range, n.d.). Coarse observations of vegetation elicited species that 

would be expected in this area.  

Primary tree species included Western redcedar (Thuja plicata), Mountain hemlock 

(Tsuga heterophylla) and Sitka spruce (Picea sitchensis) with some Sitka alder (Alnus crispa 

sinuata) at the interface of beach and forest. Lodgepole (Pinus contorta latifolia) and shore pine 

(Pinus contorta contorta) were also present, especially along the cliffs to the east of the study 

site.  Primary understory species observed from the beach included salal (Gaultheria shallon) 

and false azalea (Menziesia ferruginea). Red elderberry (Sambucus racemosa pubens) and red 

huckleberry (Vaccinium parvifolium) were also noted.  At the interface of the beach and forest 

environments seabeach sandwort (Honkenya peploides) was present.  An abundance of Eel Grass 

(Zostera marina) was observed at extreme low tide, as were several species of sea stars, 

including Pisaster ochraceus, Evasterias troschelii,  Pycnopodia helianthoides and Dermasterias 

imbricata. No kelp forest was observed in the adjacent waters. 

Sediment was very well sorted, sub angular, quartz dominated sand with grains ranging 

from 0.250 mm to 6.000 mm.  Four clam valves, all measuring less than 3 mm, were also found 

in the sediment samples collected 300 m (1 valve) and 500m (3 valves).  These may be juvenile 

clams, however could not be definitively identified.  While digging, some stratification was 

observed and a strong sulphorous odour accompanied any perturbation of the sediment. 

There was a strong, visible gradient in both biotic and abiotic conditions from the top of 

the beach through high, mid and low tide areas. Surface clam shell density was the most visible 

feature. Very low valve density at the high intertidal increased to a maximum in the low 

intertidal. Tide pools within a rocky belt, found between approximately 440 m to 470 m, 

contained several layers of empty shells.  
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The rocky belt was composed of large boulders surrounded by persistent tide pools, of 

variable depths up to 50cm, fed by semi-saline water seeping down the beach. This area was not 

surveyed due to the rocky obstructions, however siphons were observed and bivalves do inhabit 

this region of the study site.  

There were several tide pools of various shallow depths on the rest of site. They 

harboured an abundance of beach hoppers (Traskorchestia traskiana), hairy and other hermit 

crabs (Pagarus sp.), Ulva sp., Fucus sp., acorn barnacles (Balanus glandula), thatched barnacles 

(Semibalanus cariosus), and tidepool sculpins (Oligocottus maculosus). 

A small stream ran down the center of the beach.  The source of this semi-saline seep 

could not be identified, however the discharge of fresh groundwater would reduce the salinity of 

the beach, especially along the watercourse. 

 No ethnographic or archaeological work has been done on the specific site surveyed to 

determine the existence or intensity of First Nations use of the beach, however, some information 

exists for nearby areas. One well-documented traditional harvest site exists at Clam Bay in the 

Penrose Island Marine Park (Jacob & Chartrand, 2010) and several others have been documented 

near Namu on the central coast of British Columbia and on Hunter Island, just north of Calvert 

Island (Cannon and Burchell, 2009). 

The Pruth Bay area and Calvert Island are part of both Heiltsuk and Wuikinuxv Nations’ 

traditional territories (BC Parks, n.d.). Several middens, composed of substantial quantities of 

bivalve shells, are present in the banks of the beach at the end of Pruth Bay, as well as several 

other beaches in the vicinity. Given these proximate observations, it is speculated that Pruth Bay 

North was a site utilized by indigenous peoples for traditional clam harvest. Contemporary 

harvesting at this site is banned under a DFO closure due to the risk of paralytic shellfish 

poisoning.  

 

Table 4:Saturation levels of sediment in wet (in river) and dry sites 

 

Sample 
Volume of 
sample (g) 

Volume of 
water (g) 

Volume of 
water (%) 

Dry 1  362  8.6  2.4 

Dry 2  362  10.0  2.8 

Wet 1  362  67.5  18.6 
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Wet 2  362  16.5  4.6 
 

 

Table 4: Salinity values for various regions of the study site 

 

Location 
 
Salinity (ppt) 

Sea water  30 

Lower  25 

Upper  19 
 

Second Beach is located at 51º39.57’ N, 128º07.04’ W, on the exposed, western shore of 

Calvert Island. It is a steep, high wave-energy beach that slopes between 5 and 10 degrees and 

faces west into the open Pacific Ocean. No significant fresh water inputs were noted at the beach 

and sediment was well drained. The terrestrial ecosystem surrounding Second Beach is very 

similar to that of Pruth Bay North.  

This part of the coast is classified as CWHvh2 and all of the species noted at Pruth Bay 

North were observed in adjacent terrestrial ecosystems. Abundant, stunted and flagging Pinus 

contorta contorta line the back of the beach.  Their stunted growth and the embankment of storm 

derived coarse woody debris at the top of the beach are indicative of this sites exposed character.  

The beach is buttressed by rocky granitic headlands at either end and several small islets are 

located a few hundred meters off shore. The beach sediment is composed of very well sorted, 

coarse, rounded, quartz-dominated sand ranging from 0.500 mm to 2.000 mm. 

Stands of bull kelp are visible off the shore of Second Beach. The intertidal environment 

is homogeneous across the study site. Very few organisms were observed on the beach itself, 

with the noted exception of a cohort of Olivella biplicata and a single Henricia leviuscula 

specimen in the low intertidal. Scouler’s surfgrass (Phyllospadix scouleri) was abundant in the 

very low intertidal. In the surrounding rocky edges of the beach, several species of seaweeds 

including Fucus sp., Mazzela splendens, and Egregia menziesii were noted. 

 

 

 



 11 

(II) Species Presence Survey - Bivalve biodiversity at each study site 

Seven different species of intertidal bivalves, totaling 293 individuals, were found at the 

PBN study site.  Total count values for each species and their DFO assigned species code is 

shown in Table 4 along with the mean distance from the high tide line at which they were found 

in the study site. Two invasive bivalve species were noted during the survey.  Neither were found 

live during the course of sampling.  However, two empty Venerupis philippinarum (Japanese 

littleneck or Manila clam) and two empty Nuttallia obscurata (Varnish clam) shells were found 

at Pruth Bay North, in the mid intertidal.   

 

Table 4: Species composition, abundance and location at Pruth Bay North. 

 
Species 

 
Code 

 
Count 

Mean 
Distance /m 

 
Min /m 

 
Max /m 

Protothaca staminea (Littleneck)  81H  23  358.8  255.5  493.5 

Venerupis philippinarum (Manila)  82B  0  ‐‐  ‐‐  ‐‐ 

Saxidomus gigantean (Butter)  82E  209  438.2  208.5  590.5 

Macoma sp.  77C  24  341.4  101.5  575.0 

M. balthica (Baltic Macoma)  77D  2    ‐‐  ‐‐ 

M. secta (White Sand Macoma)  77G  1    ‐‐  ‐‐ 

M. nasuta (Bent Nose Macoma)  77F  22    ‐‐  ‐‐ 

Clinocardium nuttallii (Nuttal’s Cockle)  75C  33  499.5  164.5  575.0 

Tresus capax (Fat Gaper)  76E  4  156.1  101.5  230.0 

Total    293  427.1     

 

The species composition in each sample varied spatially. Figure 3 shows the net 

distribution of bivalve abundance. Figure 4 shows the spatial variation by species. C. nuttallii 

and S. gigantea were predominantly found in stratum 3, in the low intertidal zone. Conversely, T. 

capax was found only in mid to high intertidal sites. ANOSIM analysis supported the observed 

differences in species abundance with location. A significant difference was found in community 

composition between stratum 1 and 3, with a global R value of 0.138 and a significance level of 

0.03.  However no significant difference was found between strata 1 and 2 or 2 and 3, with 

global R values of 0.117 and 0.054 respectively.  The difference is illustrated in an nMDS plot in 

Figure 5. 
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Figure 3: Spatial distribution of bivalves at the Pruth Bay North study site. 
 

 
Figure 4: Spatial variation of each species at the Pruth Bay North study site. 
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Figure 5: Nonmetric Multi-Dimensional Scaling plot showing a significant difference in 
community composition between stratum 1 and stratum 3. 
 

No significant differences were observed in either the number of individuals or 

community structure between wet and dry locations.  ANOSIM analysis found no significant 

differences in community composition between wet and dry locations; at a significance of 0.522, 

a global R value of -0.02 was found. Bivalve abundance, normalized by the number of quadrats, 

is shown in Figure 6. 
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Figure 6: No significance could be found in the number of bivalves at wet and dry sites. 
 

No bivalves were found at the Second Beach study site.  A single S. gigantea valve was 

found high on the beach with a significant amount of attached algae.  No other shell fragments 

were observed.  The only species encountered were a small cohort of Olivella biplicata low in 

the intertidal. 

  

(III) P. staminea Population Survey – Biological profile of the Little Neck clam population at 

Pruth Bay North 

Twenty three P. staminea specimens were collected during the course of the survey.  All 

individuals were found between 225.5 and 493.0 meters from the baseline, in strata 2 and 3; none 

were found in stratum 1.  As noted in the site description, a watercourse carrying relatively fresh 

seepage runs through the study area.   No clams were found in the six sample sites located in this 

watercourse.  
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The density of P. staminea varies with location in the study area; the spatial distribution 

is shown in Figure 7.  Two distinct, high-density regions exist at approximately 250 m and 475 

m from mean high tide.  These fall in the mid to low intertidal zones and bracket the mean 

distance, 358.8 m, at which this species was found. 

 

 
Figure 7: The distribution of P. staminea from the base line at high tide. 

 

The biological character of the P. staminea population was profiled using weight, length 

and age measurements; these values are shown in Table 5.  Morphology and shell development 

appears to be generally consistent in all samples, however 3 individuals (PBN-2-7-1, PBN-3-15-

1, and PBN-3-20-2 ) show a slight increase in shell thickness and external shell texture. In 

addition to the length, weight and age values, length-at-annulus data were collected. A growth 

rate of 8.84 mm / year was calculated using a linear regression (r=0.93).  No global variations in 

growth rate, presumed to reflect the quality of environmental growing conditions, were observed. 

The DFO’s suggested stock abundance and density calculations were not run due to an 

insufficient number of samples.  A minimum of 200 individuals is suggested for sites of these 

dimensions and only 23 samples were collected.  However, as a first approximation, these 

samples suggest an overall density of 1.56 clams / sq. meter in the study site.   

 

Table 5: Length, weight and age descriptors for the P. staminea population at PBN. 
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 Average Standard Error 
length (mm) 45.4 2.1 

weight (g) 34.3 3.7 
age (years) 5.1 0.2 

   
  Number 

Sublegal, < 38 mm long 7 
Legal, > 38 mm 16 

 

 

Discussion 

Four central conclusions were drawn by this study: 

(i) The abiotic conditions were found to vary between the two study sites.  In particular, sediment 

pore fluid salinity varied at PBN due to fresh water seepage from the upper beach. 

 

(ii) No bivalves were found at the Second Beach study site due to the abiotic environment.  

High exposure and coarse sediment does not provide suitable habitat for clams as they 

prefer sheltered waters with fine-grained sediments (Harbo, 1997). 

 

(iii) Spatially variable bivalve populations existed at the Pruth Bay North study site. It was 

composed of seven species of intertidal bivalve species and distinct communities were defined by 

intertidal height. 

The community composition in stratum 1and 3 are significantly different and can be 

correlated with differences in intertidal height. No correlation could be drawn between sediment 

characteristics or salinity and community composition, however these abiotic factors are defining 

characteristics of the habitats occupied by various clam species and their gradients may have 

influenced the bivalve distribution observed (Harbo, 1997).   

All clam species were scarce in the high intertidal in stratum 1. This was expected as all 

of the species found prefer low to mid intertidal ranges (Harbo, 1997).  P. staminea’s observed 

spatial distribution matches their expected preference for gravel and sand-mud bottoms in the 

mid-intertidal zone. (Harbo, 1997). Macoma sp. (M.balthica, M. nasuta, M. secta), as well as S. 

gigantea all prefer habitats in sheltered water such as bays and estuaries with fine, sand-mud 

sediment (Harbo, 1997). This agrees our observations and these species were predominantly 
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found in the mid to low intertidal, from 300 m to 500 m, where the sediment size is smallest 

(0.375 - 0.750 mm). The exception was M. nasuta, which was found across all strata on the 

beach. 

C. nuttallii were found consistently lower in the intertidal than other clam species. This 

may suggest that they prefer habitats in the lower intertidal with slightly coarser grain size. 

Alternatively, the high density of S. gigantea  and Macomas could have caused the C. nuttallii to 

live lower in the intertidal due to reduced competitive stress. T. capax prefers sand-mud habitats 

in the intertidal to 30 m (Harbo, 1997). However they were found high in the intertidal.  Again, 

this could be explained by the high density of S. gigantea and Macoma species in the mid-

intertidal which may have exerted competitive stress, forcing T. capax above their normal tidal 

range. 

A small, fresh watercourse traversed eight quadrats at the PBN study site. We expected 

variation in biodiversity with these abiotic gradients. However, our observations and statistical 

tests showed that there is no significant difference in abundance or community composition 

between wet and dry sites. This could be further tested with a greater sample size and focused 

experimental design. The heavy rain during data collection may have confounded our results. 

Runoff may have expanded the watercourse, leading us to erroneously categorize dry sites as 

wet.  

The introduced bivalve, Venerupis philippinarum, was noted at the PBN study site and is 

known to favor the same habitat as P. staminea.  Developed populations of V. philippinarum are 

expected to mirror or exceed those of P. staminea (Byers, 2005). This finding suggests that a 

significant population has yet to establish itself at the site, but that some individuals are present; 

these observations and conclusions are consistent with a survey of nearby Clam Bay in the 

Penrose Island Marine Park (Jacob & Chartrand, 2010).  

The ecological effects of this exotic species on the indigenous P. staminea may be less 

adverse than one would intuitively imagine. Byers (2005) found that increased densities of V. 

philippinarum did not cause changes in P. staminea abundance, but site, predator exposure and 

their interaction did. However, two shells of another introduced clam species were also found. 

Nuttallia obscurata was introduced into BC in the early 1990s, and is highly invasive and also 

shares habitat preferences with P. staminea and V. philippinarum. The effect of N. obscurata on 
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littleneck clam productivity has not yet been determined (DFO, 1999), but the absence of live 

samples suggests that a significant population has not yet been established at the study site. 

The presence of P. staminea and other bivalves have ecological importance as they 

provide a linkage between marine and terrestrial ecosystems. Bivalves derive their nutrients from 

marine sources and then are preyed upon by terrestrial animals such as Coast Wolves (Canis 

lupis), American minks (Neovison vison), birds, and river otters (Lontra canadensis). This 

transfer of marine nutrients has been shown to have a positive effect on forest ecosystems 

(Starzomski, 2011).  

 

(iv) The twenty three individuals collected at the Pruth Bay North study site show a middle aged, 

low density, top-heavy population of clams with a slower growth rate than average. 

Few juvenile P. staminea specimens, less than 3 years of age or 22-35mm in length 

(DFO, 2009), were recovered by this survey. Additionally, very few small clams of other species 

were observed by surveyors. Presumably some juvenile clams, especially those within their first 

year and under 10mm long, were missed during the survey.  Microscopic analysis of sediment 

samples revealed clams < 3 mm in length, which were certainly not found or recorded during the 

survey.  

However, a comparable distribution of age classes was found in a survey of the 

ecologically similar V. philippinarum (Japanese littleneck) in Amursky Bay, Russia. In a sample 

of 145 V. philippinarum specimens, Ponurovskii (2008) found that 3-4 year old clams 

represented 72.4% of the collected sample and the proportion of 6-7 year old clams was less than 

3%. Furthermore, no clams under the age of 2 were found, and the minimum size was relatively 

large, at 19.8mm. Ponurovskii (2008) asserts that these results indicate a favourable environment 

for reproduction and growth of the population, and also affirms that they are consistent with 

other published data. Thus, the few observations of juveniles are not necessarily indicative of an 

unhealthy population.  

P. staminea can reach legal size (38mm) within 3 years in the Strait of Georgia (DFO, 

2009), indicating maximum growth rates of 12.7 mm/year. Growth rates of the V. phillipinarum 

population in Amursky Bay were 11.6 +/- 0.3 mm/year (Ponurovskii, 2008). Another member of 

the genus Protothaca, P. euglypta grows up to 10 mm/year for the first three years of growth, 

eventually slowing to a minimum growth rate of 1 mm/year or less (Selin, 2009). The local 
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population has a relatively reduced growth rate of 8.84 mm/year. This may be due to adverse 

environmental conditions. Three clams with increased shell thickness and texture were also 

found. This may indicate adverse growing conditions in a higher energy microenvironment at the 

study site and could suggest sub-optimal growing conditions overall. 

As with P. euglypta, P. staminea also exhibits rapid growth for the first five years of their 

development before the growth rate slows (DFO, 2009). As the mean age of the individuals 

collected is 5.1 years +/- 0.2 SE, the linear trend in our data likely represents this period of rapid 

development. In order to observe the expected asymptotic growth curve, a broader sample of 

ages classes is required. 

The maximum age reached by P. staminea in BC is 14 years (DFO, 2009), more than 

twice the maximum age of the oldest specimen collected in the survey. Additionally, average 

density of P. staminea in the San Juan islands is much higher than the densities encountered at 

PBN (Byers, 2005). In a recent survey for stock assessment of butter clams in the Penrose-Fury 

Island Clam Bay beach, 13.3 P. staminea individuals per m2 were collected (Jacob and 

Chartrand, 2010). This is in stark contrast to the 1.56 individuals per m2 collected in our survey. 

When considered with the reduced growth rate, this population of appears stunted. Suboptimal 

growing conditions may be responsible for this effect. The strong sulphurous odor observed upon 

perturbation of the sediment may be indicative of anoxic conditions caused by decaying organic 

matter.  Products of decomposition, including hydrogen sulphide and ammonia, are known to be 

detrimental to the survival of P. staminea (Freese and O’Clair, 1987). 

 

Sources of Error 

The most significant sources of uncertainty and error in this study are a result of the small 

sampling size. In particular, the disproportionate leveraging effect created by a single, positive 

observation site in PBN stratum 1. Additionally, a single quadrat in stratum 2 yielded 39% of the 

P. staminea samples collected, which may skew the results.  Additional surveys, collecting 

greater numbers of target species samples, are required to develop a more rigorous understanding 

of the population character at this site. 

The population results presented here are a first approximation and additional samples 

should be collected to substantiate these values. The Department of Fisheries and Oceans Canada 
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recommends a minimum of 200 clams for a study site of this size (Gillespie and Kronlund, 

1999). This minimum was not met by this survey due to resource and time constraints.  

The survey was conducted over three days, although the majority of quadrats were dug in 

two of those days. As clams are largely sessile animals, this temporal delay should not effect on 

the results of the survey by causing the inadvertent re-sampling of individuals. Weather was 

highly variable, with periods of rain, cloud and wind each day. This variation may have 

influenced the observations of whether or not quadrats were within the usual course of the semi-

saline water, as the entire beach was saturated with freshwater when the rain was heavy.  

 

 

 

Conclusion 

This study provides a foundation for further research in the local bivalve biology and 

population abundance. At PBN, the population of P. staminea seems to be low, but stable. Future 

P. staminea studies should survey the entirety of the beach over all tidal ranges, rather than a 

subset, to ensure that sufficient quantities of samples are found.  Population information from 

this and subsequent surveys can assist in the developement of DFO harvesting regulations and 

integrated fisheries management plans.  

Management of the Hakai Luxvbalis Conservancy is shared between the Province of 

British Columbia and the Heiltsuk Nation (BC Parks, 2010). A management plan is currently 

being designed for the conservancy, and information reported by this initial survey could be 

utilized by members of the nation and BC Parks in determining areas of interest for potential 

harvest and conservation. It is in the best interest of communities and agencies in this region to 

continue researching and monitoring local bivalve communities. Understanding these important 

ecosystems is vital to maintaining the ecological integrity of this globally significant region. 
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