
Results and Discussion:
• Oceanic sites were skewed slightly towards small individuals ≤5-mm  (Fig. 4). 

Density was higher than estuarine sites but much lower than outflow sites (Fig. 
8). 

• Estuarine sites had the lowest density of mussels per 25-cm2 (Fig. 8) , possibly 
due to differences in sampling protocol. With the exception of Grewingk, the 
probability density functions of the estuarine sites were more evenly distributed 
across mussel sizes (Fig. 6). The data suggest there is much lower recruitment at 
estuarine sites than the oceanic or outflow sites.

• Outflow sites had the highest density of mussels out of all regimes (Fig. 8) with 
the distribution heavily skewed towards small individuals ≤ 5-mm (Fig. 2). This 
suggests a recent recruitment event.

• M. trossulus recruitment in Kachemak Bay is high compared to other Gulf Watch 
locations in Prince William Sound, Kenia, and Katmai (Konar, Iken & Doroff, 
2018). This trend is reflected in the oceanic and outflow sites, but seems not to 
be reflected in estuarine sites.  

• Substrate composition of mussel habitats can contribute to variation in 
populations (Bodkin et al. 2015). All 3 site groupings (oceanic, estuarine, and 
outflow) have different substrate compositions (Figs. 3, 5, and 7). 

• Glacial melt in watersheds can affect nearshore marine ecosystems (Arimitsu et 
al. 2016). It is possible that glacial and general freshwater influence could be one 
of the factors causing different size frequency distributions of mussels across the 
sample sites. 

• Other driving factors may include the slope of the intertidal areas sampled, wave 
action, competition with other organisms, and food availability. 

• Overall, it appears that mussel populations have distinct trends of size frequency 
distribution based on where they are located in Kachemak Bay. Further research 
could be done to determine which factors influence these trends the most. 

Study Site and Methods:
• Model System: Kachemak Bay in lower Cook Inlet, Alaska
• 11 sampling locations divided into three hydrological regimes (Fig. 1): 
• Oceanic (influenced by oceanic water entering the bay) 
• Estuarine (influenced by both oceanic and freshwater with varying proportions of glaciation in watershed)
• Outflow (influenced by combined water characteristics upstream of these sites)

• Hypothesis: Size frequency distributions of the Mytilus trossulus will have different trends across the three hydrological 
regimes.

• Data collected from both the Alaska EPSCoR Fire and Ice project and the Exxon Valdez Oil Spill Trustee Council funded Gulf 
Watch Alaska monitoring program in May/June 2019

• Mussels collected from within ten 25-cm2 quadrats along a 50-m transect laid parallel to the waterline in the high intertidal; 
mussel sizes measured in the lab

• Substrate composition was estimated by proportions of total bare substrate percent cover for estuarine sites, and 
proportion of all substrate present in oceanic and outflow sites. 
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Fig. 1: Map of sampling sites. Oceanic sites are pictured in blue, the 
Estuarine sites in green, and the Outflow sites in yellow.
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Fig 9. An intertidal mussel bed Fig 8: Average number of mussels per 25 cm2 for all sites. Percent glaciation in parentheses for estuarine sites. 

0%

20%

40%

60%

80%

100%

Port Graham Outside Beach Elephant
Island

Cohen Island

sand/mud gravel cobble boulder/bedrock

Fig 4. Probability density plot of size frequency distributions in oceanic sites 

Fig 5. Substrate composition of oceanic sites. Estimated 
from total substrate percent cover.
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Fig 6. Probability density plot of size frequency distributions in estuarine sites 

Fig 7:  Substrate composition of estuarine sites. Percent 
glaciation in parentheses. Estimated from open substrate 
percent cover.
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Fig 2. Probability density plot of size frequency distributions in outflow sites 

Fig 3. Substrate composition of outflow sites. Estimated from 
total substrate percent cover.

Introduction:
The Pacific blue mussel, Mytilus trossulus, is a common nearshore 
bivalve that is a prey source for many marine and terrestrial animals. 
They are also harvested by people for food. Given their ecological 
significance, it is important to understand how different water 
conditions may impact mussel demographics. Mussels are common 
along beaches with oceanic, freshwater, and/or glacial influence. I 
hypothesized that size frequency distributions of the Mytilus 
trossulus will have different trends across the three hydrological 
regimes. Determining how mussel populations are structured with 
these different hydrographic conditions will help us to understand 
more about drivers of demographics in high-latitude coastal 
systems. 


