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Abstract  

We investigated the effects of rising ocean temperatures on Alaskan populations of 

Protothaca stamineais,  or littleneck clams. We chose this topic because of littlenecks availability 

and their supposed importance to local ecosystems and economies. Our investigations involved 

researching any positive or negative side effects of rising ocean temperatures on littleneck 

populations, directly or indirectly. We investigated trends in populations, survivability, and 

harvestation, and what their effects would be on ecosystems and economy. Through our research, 

we found that there are not many direct effects on clams due to warming temperatures, but that 

temperatures are directly related to an increase in a potentially fatal poisoning condition, 

paralytic shellfish poisoning (PSP).  We concluded that though littleneck clams are not in urgent 

danger from oceanic temperature warming, it would still be beneficial to monitor  the issue.  

 

Keywords :  Protothaca stamineais , clams, oceanic warming , paralytic shellfish 

poisoning  

 

 

 

 



 

Ocean Warming and Littleneck Clams   

3 

 

 

Topic & Purpose  

Our group chose to research the impacts of warmer ocean water on the littleneck clam 

(Protothaca stamineais).  We chose this organism because of its importance to the Alaskan 

economy, culture, and ecology. There are at least 23 shellfish farms harvesting littlenecks in 

Alaska, and the their economic impact is essential in many communities. The goal of our 

research was to investigate how the warming water and related effects are affecting Alaskan 

populations of clams, and how this is affecting Alaskan people. We then wanted to investigate 

how to mitigate or improve any negative consequences on the clam population or the economy 

that warming oceans might cause.  

 

Research 

Background Information 

Littleneck clams  are found in beaches with coarse sand or fine gravel mixed with mud, 

stones or shells. In Alaska, Littleneck clams are typically found in the Gulf of Alaska and 

Aleutian Islands, but are most abundant in northern Oregon. See Figure 1. Sizes of males and 

females are the same, approximately 35mm to 55mm in length. Compared to other clams, 

littleneck clams are small, see Figure 2. Spawning in littleneck clams depends on the water 

temperature.  The clams require temperatures of around 8 degrees Celsius for around 4 months. 

This period typically starts in May. Once the spawning period is over, the eggs and sperm are 
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released into the ocean and develop into larvae after approximately 12 hours. After 24 hours, the 

clams are completely formed their shells at 0.15 mm and primarily eat phytoplankton. They then 

float to the bottom and begin to dig into the sand or substrate at the bottom.  

The average lifespan for both sexes is around 10-13 years. The population has been 

decreasing but remains stable due to unknown reasons. Littleneck clams are typically harvested 

when they are at least 6 years old.  In Alaska, littleneck clams are harvested both commercially 

and recreationally by Alaska residents.  

Littleneck clams have two filter feeding gills that separate their food from water. Water 

flows through the siphon and across the gills, filtering out tiny organisms.  (See figure 3  - 

internal anatomy of a clam).  Littleneck clams primarily eat benthic diatoms or any organisms 

less than 10mm in size. They usually feed during the high tide. Clams also absorb particles such 

as calcium to strengthen their shells. There are many predators for littleneck clams, including 

moon snails, octopi, sea stars, halibut, crabs, and humans. (See Figure 4 - food web).  Clams are 

most vulnerable to predation during their larval stage.  

During our research, we found that a significantly drastic disease contracted by eating 

littlenecks and other seafoods has been influential in the littleneck economy.  Paralytic shellfish 

poisoning (PSP) is a potentially fatal illness caused by eating shellfish that has been 

contaminated by toxic dinoflagellate algae. The toxins affect the nervous system and paralyze 

muscles of humans who consume the clams.Since the symptoms are due to toxins, not bacteria, 

they cannot be avoided by cooking the clams. Symptoms of paralytic shellfish poisoning include 

numbness or tingling of the mouth and shortness of breath. There have been two recent recorded 

 



 

Ocean Warming and Littleneck Clams   

5 

deaths, one on the 17th June, 2010 and one on 22nd June, 2010.  A warning was issued against 

eating shellfish harvested from non-Department of of Environmental Conservation (DEC) 

approved beaches. The only certified beaches in Alaska are located in the Kachemak Bay and in 

the Cook Inlet. Southeast Alaska has one of the highest concentration of PSP reported in the 

world.  

Within Alaskan shellfish farms, planting littleneck clams is done by scattering clam 

“seed” over a plot by hand. To make sure that the distribution is even, one divides the beach into 

equal smaller units. Predator excluding nets are placed over the plots to keep the clams safe from 

predators. When littleneck clams reach 38 mm they are ready to be harvested.  

Littleneck clams sales have decreased greatly in Alaska since 2004 (see figure 5). Though 

conclusive scientific as to the cause in this decrease has not been conducted, it is likely that it is 

due to the increase of PSP cases, especially in Alaska.  Their sales are more successful in other 

areas of America, such as Washington.  

 

Effects of Oceanic Warming 

Littleneck clams are affected by rising ocean temperatures more indirectly than directly, 

and in general more positively than negatively. Due to the rising ocean temperatures, local algae 

blooms are becoming more common, potent and widespread. The algae blooms currently 

negatively affected littleneck clam population, it is possible that algae could choke out clam 

populations if it continued growing. However, as filter feeders, algae is also a major part of their 

diet, so increased algae populations is actually beneficial to littleneck populations. The breeding 
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period of littleneck clams is initiated by a rise in water temperature that indicates warmer 

seasons; a net increase in oceanic temperatures means that the breeding period begins earlier and 

ends later. Though this may be beneficial in a net increase in population, it is also possible that 

prolonged breeding periods may lead to negative affects as well, like impotency or mutation. 

Further research and observation would be necessary to investigate these effects.  

Ocean acidification, connected to oceanic warming, is also a large factor in littleneck 

clam population. Not only are littlenecks very susceptible to water quality changes, ocean 

acidification has also been shown to erode and weaken clam shells, thus making them more 

susceptible to predation and pollution. 

Furthermore, oceanic warming is related to the increase in PSP in littleneck clams and 

other shellfish. The toxic dinoflagellate algae that cause PSP grow and bloom greatly with 

positive correlation to temperature; the increasing oceanic temperature are very likely to increase 

cases of shellfish poisoning. Though this may not directly affect the littleneck populations, it is 

certainly an important factor in the economical influence of littleneck clams.  

 

Discussion 

Possible Causation 

Local rising water temperatures are part of a larger movement of oceanic warming, which 

is visible throughout the world (Figure 6). This is almost definitely due to global warming and 

climate change, and is thus rather difficult to combat. Even if climate was entirely stopped, ocean 

temperatures would continue to rise for many years. As a side effect of climate change, warming 
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oceans are difficult to combat; however, it is still important to investigate the effects of oceanic 

warming and what can be done to lessen the damages of such effects. 

 

Possible Effects  

 It is clear that oceanic warming is affecting littleneck clams biologically and 

economically. Currently, increased ocean temperatures do not pose extinction-level threats to 

littleneck clams, and in fact may be increasing littleneck populations. However, there is always 

the possibility that this increase will peak, and overpopulation will lead to negative 

consequences. Furthermore, it is clear that the economy related to littleneck is negatively 

affected by oceanic warming through the increased occurrences of PSP: it can only be imagined 

that this will increase with increasing water temperatures, perhaps even rendering littleneck sales 

inert. It is also possible that the current warming temperatures are simply still within the 

littlenecks’ zone of tolerance, and if temperatures increase further, more drastic biological 

consequences could be observed. Careful observation and investigation is important to the 

continued survivability and economic stability for littleneck clams. 

 

Solutions 

We resolved that in order to ameliorate the situation, it would be necessary to monitor, 

conduct case studies, and further education on the paralytic poisoning. While there are factors we 

cannot prevent, we could make sure to have more knowledge for those who are harvesting on 

local beaches. There could also be more tests done on the health of the clams. This would be 
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accomplished through research teams going out and collecting data more often. The benefits of 

this would include having a more knowledgeable public, and hopefully less cases of PSP killing 

citizens.  In Alaska, the Sea Grant Alaska and Alaska Ocean Observing System groups have 

similar programs that monitor aquatic algae effects and how they harm humans. They encourage 

if anyone experiences symptoms of shellfish poisoning that they contact the Alaska section of 

epidemiology. This would help predict forecasts of toxic algae blooms. Mild cases can help lead 

to investigation, and which if proven poisonous can lead to a health warning. There could be a 

drawback because some citizens might ignore the information. We also don’t know if while 

gathering data how we might be damaging the clams and their environment.  

It may be difficult, however, to properly monitor the presence of PSP in clams, due to 

unclear causation. Increases in PSP cases seem to be due to increased algae blooms due to 

increased water temperature. This is hard to regulate, as warming oceans seem to be due to 

global climate change, which is very difficult to reverse. Any topic so related to global warming 

is challenging to manage, since the issue is so widespread and encroaching. However, on a 

smaller scale and related directly to the occurrence of PSP in Alaskan communities, it is possible 

to help save lives and spread awareness through education, information, and greater investigation 

into both monitoring and cures.  

  In a theoretical monitoring attempt, we would be monitoring  higher water temperatures and 

algae blooms. We would be able to keep track of the toxin levels and influence the intake of 

toxins in the clam populations; this would hopefully lower PSP levels and increase the harvest 

and economic value of littleneck clams. Furthermore, we would need to watch how littleneck 
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clams are more directly affected, through predation, ocean acidification, or other influences. It 

would also be useful to regulate harvesting of littlenecks, both for monitoring purposes and 

health perspectives. On a larger level, however, harvesting regulation may be detrimental to 

economy. Of course, many of these effects being due to global warming, they would be hard to 

manage.  It would be impractical to try and manage global warming on a global level, but it 

might be feasible to manage ecosystems on a local level. 

A plan like this may have negative consequences, like economic drawbacks. Large-scale 

harvesting restrictions would greatly affect commercial use. However, some sort of actions 

would be necessary in order to ensure the survivability of littleneck clams and their continued 

economic use. If the littleneck clams populations were drastically reduced, then the result would 

diminish their ecosystems. Once the littleneck clams are removed, then all other consumers 

above them will have diminished food sources. And of course a loss in littleneck clam 

populations would negatively affect world economies and other organisms.  

 

Conclusion  

We initially investigated how the littleneck clams were affected by ocean temperatures 

rising. While researching we came to realize that the rising temperatures also affected the ocean 

acidity level and the little neck clams food source. We found that algae increases due to 

temperature rates and pH. This led to a more abundant food source for the clams. From our 

research, we developed a hypothesis that while increasing temperature creates toxic algae 

blooms, they do not affect the littleneck clams. However, the toxins lead to paralytic shellfish 

 



 

Ocean Warming and Littleneck Clams   

10 

poisoning once the clams are ingested by people. This would lead to a no harvest ban on 

littleneck clams altogether. A ban on littleneck clams would not affect the local economy, but it 

would drop the global economy. However, littleneck clams play a part in the Gulf of Alaska’s 

ecosystem and should not be tampered with. If they were, organisms that depend on them would 

be affected and lead to worse conditions.  
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Appendix A 

Figure 1: Littleneck clam range in Alaska 

 

Figure 2: A comparison chart of different clam species 
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Figure 3: Internal anatomy of a clam 

 

Figure 4: Aquatic food web 

 

 

 

 

 

 



 

Ocean Warming and Littleneck Clams   

14 

Figure 5: Clam sale trends 

 

Figure 6: Ocean Temperature Warming Trends 
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Figure 7: “I ain’t sayin she a clam digger, but she ain’t messin with no paralytic shellfish 

poisoning.” 

  

 


