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Abstract:  
 
The purpose of this Masters Project is to implement an intertidal monitoring 

program that emphasizes Citizen Science for the Center for Alaskan Coastal Studies 
(CACS). CACS is a small non-profit organization based out of Homer, Alaska. The 
organization conducts tidepool tours to the public in a section of Kachemak Bay known 
as China Poot Bay. With the ecological importance of the intertidal zone and the 
environmental changes that have occurred in Kachemak Bay, it is important to study the 
abundance of intertidal organisms and how this abundance changes over time. A list of 
species to be monitored in China Poot Bay was selected based on one or more of the 
following: 1) how easy they are to identify, 2) their importance to the intertidal 
community, 3) their sensitivity to disturbances, 4) if they represent a trophic level, and 5) 
if they are harvested species. A 30 meter transect was set up perpendicular to the beach at 
China Poot Bay and was divided into three equal sections all measuring 10 meters. The 
selected species were counted in each of the three sections using 0.5 x 0.5 meter quadrats. 
Sessile organisms (such as mussels and barnacles) were counted using percentages of the 
quadrat, while mobile organisms (such as sea stars and crabs) were counted by actual 
counts. The numbers were then recorded on a data sheet. The testing of the monitoring 
program occurred from June to August of 2008. While the data was preliminary there 
were several recommendations made on creating a successful implementation of the 
program. These included: 1) setting up a transect that encompasses the entire vertical 
length of the beach, 2) only conducting one quadrat measurements per section of transect, 
3) setting up multiple transects to be used in data collection, 4) allowing the Citizen 
Scientists to explore the tidepools before conducting the formal research, 5) discussing 
with the Citizen Scientists why the data is being collected and why it is important, and 6) 
creating a webpage on the CACS website to display the data collected by the volunteers. 
This program is being established with the hope that it will both provide long-term data 
that can be used to track changes in the intertidal zone in China Poot Bay and introduce 
people of all ages to the diverse organisms that live there. 
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Introduction: 
 

The focus of this Masters Project is to establish a Citizens’ Science program for 

the Center for Alaskan Coastal Studies (CACS), a small non-profit organization located 

in Homer, Alaska. Citizens’ Science is a broad based program to get the general 

population involved in the understanding and progress of science and the preservation of 

our many and diverse ecosystems. The concept of involving the general public in 

environmental and ecological research is not new. Research has shown that volunteers 

involved in scientific research develop an appreciation for science through this process1.  

There are several advantages for involving the public in scientific studies. These include: 

 This process will actively involve volunteers, and as a result they have a greater 

appreciation for science. 

 The public’s involvement will educate them about their natural surroundings and 

the impact of humans on the environment.  

 The volunteers may become more inclined to conserve our natural resources. 

 Collecting meaningful data and statistics of the environment is expensive and 

requires major resources. Involving the general public is an obvious resource that 

can be leveraged for our collective benefit. 

 This process may motivate some of the young population to consider a career in 

scientific fields. 

 

However, if this process is to be meaningful and advance our understanding, the 

data gathered must be focused and accurate. Hence it is most important that for each of 

                                                 
1 http://www.ncparc.org/BTCSummaryv.6.pdf 
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the projects, the public is involved, they have to be carefully educated in how the data is 

to be collected and recorded for researchers to use effectively.   

This paper will look at what an effective citizen science program would look like 

at CACS. This was determined by looking at other successful Citizen Science programs, 

and examining what makes the data collection process both useful and accurate. The 

questions to be answered though data collections are: 1) what is the abundance of certain 

intertidal species and 2) how do these species abundances change over time? 

 

Background of CACS: 

As stated above, CACS is located in Homer, Alaska, a town with a population of 

5,5002, on the shore of the Kachemak Bay in the southwest side of the Kenai Peninsula 

(Figures 1 and 2). CACS, a small non-profit organization, was founded in 1981. The 

organization’s mission is to “to foster responsible interaction with our natural 

surroundings, and to generate knowledge of the marine and coastal ecosystems of 

Kachemak Bay through environmental education and research programs”3.  

CACS owns and oversees two facilities. The first is the Carl E. Wynn Nature 

Center, a former homestead that is located on the bluffs overlooking Homer that has 

several hiking trails and an education center for visitors. In 2007 4,090 people both 

visited and participated in programs held at the Wynn Nature Center4. The other facility 

is the Peterson Bay Field Station located on the other side of Kachemak Bay on the South 

Shore and is only accessible by boat (Figure 2). There is an abundance of wildlife that 

includes black bears and sea otters, both of which rely on intertidal organisms as a prey 

                                                 
2 US Census Bureau, 2006 Population Estimates 
3 www.akcoastalstudies.org 
4 Center for Alaskan Coastal Studies, INC.; 2008 Annual Report 
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resource5. The field station sits on top of a small bluff overlooking the small inlet of 

Peterson Bay. The field station itself consists of a rustic building that has a common area 

for visitors, a mud room, a kitchen, two bedrooms for the CASC staff and volunteers as 

well as a basic laboratory with microscopes for students to use. On the outside deck of 

the field station are aquaria and live touch tanks containing native marine species for 

educational purposes6. 

During the spring months groups of students from schools all over Alaska come 

to the field station for one - three days each to learn about the ecology of the area. In 

2007 for example, 1,054 students from 21 communities from across the state in 

participate in coastal ecology programs7. During the summer months the Peterson Bay 

Field Station is open to people and youth groups (including summer camps and Boy 

Scout troops) visiting the Homer area. During the months of June, July and August there 

are tours going to Peterson Bay almost daily. Visitors have the option of taking a day trip 

out to Peterson Bay or spending the night. The purpose of bringing people to Peterson 

Bay is to show them the vast amounts of wildlife that can be found there with the hope 

that they will be inclined to conserve it. In 2007 the field station hosted 664 participants 

in summer tours and special education programs8.  

An important and exciting part of the visit across Kachemak Bay is the tide 

pooling excursions. At low tide every day one of the CACS staff members takes the 

visitors to the tide pools located in China Poot Bay. This is another smaller inlet that can 

be reached in fifteen minutes by taking a hiking trail through the woods (Figure 3). Once 

                                                 
5 Sebens, 1989 
6 www.akcoastalstudies.org 
7 Center for Alaskan Coastal Studies, INC.; 2008 Annual Report 
8 Center for Alaskan Coastal Studies, INC.; 2008 Annual Report 
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at China Poot Bay CACS staff members pass out identification cards with the names and 

pictures of native Alaskan marine species to the students and visitors. This procedure 

educates visitors about the plants and animals they see during their visit. A CACS staff 

member is with visitors at all times and helps identify species, talk about the marine life, 

answer questions and ensure safety. After a short lecture on tide pool etiquette, the 

visitors are able to explore the tide pools, look under rocks and see what they can 

discover. The bay has a 28-foot tidal range that creates a wide range of intertidal habitat9. 

There is an abundance of species at China Poot Bay, including sea stars, chitons, limpets, 

worms, clams, crabs and octopus. In visitor surveys over 80% of respondents stated that 

tide-pooling was the most memorable part of their trip across Kachemak Bay10. 

The CACS is interested in incorporating a program for Citizen Science into the 

nature tours at Peterson Bay11. Such a program would have visitors count the organisms 

seen each day at the tide pools. This data would then be compiled and sent to local 

research organizations for analysis. CACS thought that it would add to the experience if 

the visitors that came to the tide pools could actually help collect data on the organisms 

that live there. This would fit perfectly with the organization’s mission of promoting 

stewardship through environmental education and scientific research. Also if the visitors 

knew that the time they spent tide pooling would actually contribute to the research of the 

marine life, it might make the experience more meaningful. Not only would the visitors 

be having an enjoyable time, but they would have the satisfaction of contributing to the 

knowledge of the intertidal zone of China Poot Bay. 

 

                                                 
9 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
10 Pers. Comm. Marilyn Sigman; Executive director, Center for Alaskan Coastal Studies 
11 Pers. Comm. Bree Murphy; Program coordinator, Center for Alaskan Coastal Studies 
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Background of Kachemak Bay and the Intertidal Zone: 

There are limited research and publications that exist on the estuary life of 

Kachemak Bay. In the late 1970’s to early 1980’s there were several surveys and research 

conducted in and around the mouth of the Bay in anticipation of oil development. Other 

than these early studies, which were unpublished, research was not performed on the 

Kachemak Bay ecosystem until the late 1990’s12. In the last decade there has been an 

interest in researching and monitoring the areas in and around the Bay to learn more 

about the organisms and natural processes that occur there13.  

Kachemak Bay is 1,500 km², and has a shoreline of measuring 540 km in length 

14. In the lower part of Cook Inlet a cold, nutrient rich water mass is created though 

upwelling. A current from the Gulf of Alaska moves this mass of water into Kachemak 

Bay making it a very biologically productive area15. It has been said that the Bay is one of 

the most productive and diverse coastal environments in Alaska16. It is these nutrients 

which allow the area to support the amount of wildlife that it does and to be such a 

productive fishery17. This fishery is extremely important to the nearby city of Homer. 

Homer is known as the “Halibut Fishing Capital of the World” and in 2006 it was the 

number one halibut port in Alaska bringing in over 9.5 million pounds. In the same year 

there was over 16.5 million pounds of total fish (including salmon, sablefish, and Pacific 

Cod) landed at the port18. 

                                                 
12 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
13 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
14 Schoch and Chenelot, 2004 
15 Abookire et al., 1999 
16 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
17 Chester and Larrance, 1981 
18 Kenai Peninsula Borough 
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The intertidal zone and the species that inhabit it play an important role in the 

ecology of Kachemak Bay and help to contribute to its productivity. Common species 

living in the intertidal zone include barnacles, mussels, chitons, sea urchins, grazing 

snails, sea stars, crabs, sea anemones, worms, and sea cucumbers19. Macroalgae, such as 

kelp, grow in abundance during the extended hours of light in the summer months. After 

the marcoalgae die, they decompose and become detritus. This detritus then forms the 

base of the food chain and serves as food for many filter-feeding organisms that live in 

the rocky intertidal environment. These filter-feeders such as worms, clams and 

barnacles, then become food sources for birds and fish. Therefore intertidal species play 

an important trophic link between the kelp forests and important marine species such as 

the Dungeness crab and flatfish such as halibut20. 

There are many species that rely directly on the rocky intertidal for foraging food. 

Sea urchins are an important prey for the sea otter21. The black scoter, surf scoter, white 

wing scoter and harlequin ducks are all examples of sea birds that feed on mussels from 

the intertidal zone. Shore birds such as the surf birds, black turnstones, and ruddy 

turnstones forage on rocky substrate and gravel beaches22. 

The rocky intertidal zone has many other ecologically important roles. The 

invertebrates and macroalgal growth found in Kachemak Bay produce a large amount of 

organic material, which goes back into the ecosystem23. Due to the physical variation 

found along the rocky intertidal communities of invertebrates and algae grow in distinct 

                                                 
19 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
20 http://sf.adfg.state.ak.us/statewide/ngplan/files/appendix5.4marine_and_coastal_habitats.pdf 
21 Estes and Palmisano, 1974 
22 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
23  http://sf.adfg.state.ak.us/statewide/ngplan/files/appendix5.4marine_and_coastal_habitats.pdf 
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horizontal bands24. Competition for space, predation, and a species’ tolerance to 

desiccation help to determine where an organism lives in the intertidal25. The splash zone 

is the term for the uppermost intertidal band. This area is only occasionally wetted by 

waves. Periwinkles, acorn barnacles and lichen tend to live in this area. The band below 

the splash zone is called the upper intertidal zone. This area is characterized by rockweed, 

beach hoppers, periwinkle snails and acorn barnacles. Since this zone is exposed to air on 

a daily basis the organisms that live here have adapted to extreme variations in 

temperature, desiccation, and exposure to predation. The mid intertidal is the next zone 

down and is often covered by the higher low tides. This area offers more protection from 

desiccation than the higher zones. It is in this zone where the majority of mussels are 

found. Other species include rockweed, both acorn and thatched barnacles, chitons, 

limpits, hermit crabs and sea stars. The lower intertidal zone is only exposed at the lower 

low tides. Thatched barnacles, chitons, anenomes, and several types of sea stars can be 

found here, as well as plants, such as kelp and various species of algae26. This highly 

structured zonation of the rocky intertidal area has long fascinated researches and visitor 

to the tide-pools. This now well-known zonation pattern was first recorded in the late 

1800’s along the coasts of Europe and the United States27. 

 

The Importance of Studying Intertidal Species: 

It is important to study the intertidal organisms of Kachemak Bay for several 

reasons. There are a variety of factors that control the distribution and abundance of 

                                                 
24  http://sf.adfg.state.ak.us/statewide/ngplan/files/appendix5.4marine_and_coastal_habitats.pdf 
25 Harley and Helmuth, 2003 
26 http://sf.adfg.state.ak.us/statewide/ngplan/files/appendix5.4marine_and_coastal_habitats.pdf 
27 Benson, 2002 
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intertidal organisms including wave action, substrate type, tidal exposure, temperature, 

and salinity28. Ecosystem change in Gulf Alaska has been very apparent over the last few 

decades. The salmon population has both risen and fallen from year to year, the sea otter 

was almost driven to extinction, and there has been a significant decline of shrimp and 

crab species in the area29. These are all examples of major shifts in Kachemak Bay’s 

animal populations.  

The harvesting of sea otters in the 19th and 20th centuries may have had cascading 

and long-term effects that seriously impacted the wildlife30. The sea otter is a classic 

example of a keystone species and their presence exerts a strong impact on the ecosystem 

in which they live. Their removal from a community can significantly change that 

community structure. Sea urchins, crabs, clams, and mussels are largely affected by sea 

otter populations31. For example, it has been found that sea otters prey upon sea urchins 

that would otherwise destroy kelp forests32. Studies have shown that kelp forests provide 

habitat to many fish that prey on the larvae of invertebrates from the rocky intertidal 

zone. This predation reduces the recruitment of certain species such as barnacles. 

Therefore the relationship between sea otters and kelp forests serves an important role to 

intertidal communities33.  

Climate change could greatly affect community structure in the intertidal zone 

over short and long periods of time. There have been two cycles evident in the past 

century, with phase reversals occurring in 1925, 1949 and 1977. The last reversal went 

                                                 
28 Herley and Helmuth, 2003 
29 Spies, 2007 
30 Spies, 2007 
31 Sebens, 1989 
32 Estes and Palmisano, 1974 
33 Gaines and Roughgarden, 1987 
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from a cold regime (1947 - 1976) to a warm regime (1977 - 1999), when the Aleutian low 

pressure system shifted south and intensified34. This pattern of Pacific climate variability 

found in the Gulf of Alaska is known as Pacific Decadal Oscillation35. There is some 

evidence that the Northeast Pacific Ocean is currently in the early stages of a cooling 

phase36, however other sources believe that the Gulf of Alaska is still experiencing the 

warm regime that began in the 1970s. This led to stronger westerly winds and warmer 

surface waters within the Gulf of Alaska37. The biological results of this temperature 

change included a marked improvement in groundfish recruitment, increased Pacific 

salmon catches in Alaska, and a decrease in some forage fish species, which also caused 

a decrease in the seabird and marine mammal population. This geographical and temporal 

coherence of an increase and collapse of so many species indicates a large-scale common 

cause, such as climate change38.  

One hypothesis stated that the recruitment of many marine species strongly 

depends on a temporal match in timing of larval emergence and availability of 

zooplankton prey. Changes in the timing of zooplankton production could have a 

profound effect on the recruitment of fish and decapods in the Gulf of Alaska39. 

Anderson and Piatt (1999) found that long-term changes at multiple trophic levels are 

associated with large-scale changes in the marine climate.  

Climate change in the Gulf of Alaska can have serious effects on intertidal 

organisms. Variations in temperature can directly impact an organism’s metabolic rate, 

                                                 
34 Spies, 2007 
35 http://en.wikipedia.org/wiki/Pacific_decadal_oscillation 
36 Buis, 2008 
37 Anderson and Piatt, 1999 
38 Anderson Piatt, 1999 
39 Anderson and Piatt, 1999 
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influence sea level and the exposure of intertidal organisms, currents and the movement 

of plankton, and nutrient cycling and therefore the amount of production that occurs. All 

of these ecological conditions seriously affect population dynamics and the structure and 

function of the community40. It is expected, for example, that southern species are to do 

well and increase in abundance due to climate warming41.  

Kachemak Bay is also an important area in terms of recreational opportunities and 

attracts over 100,000 tourists annually42. Because of its scenic beauty, plethora of wildlife 

and accessibility it is one of the most intensively used ecosystems in Alaska. In the early 

1980’s there were only two ecotourism operations on the south side of Kachemak Bay: 

the Kachemak Bay Wilderness Lodge and the Sadie Cove Wilderness Lodge. Now in 

Kachemak Bay there are currently 25 lodges, 16 boat tour companies, and three nonprofit 

environmental education organizations. Many of these companies and organizations use 

the intertidal zone for ecotourism. Kachemak Bay also holds nearly 8% of all private 

lands in the state of Alaska, while Kachmak Bay makes up less then 1% of the total land 

of Alaska. The relatively low price for ocean side property makes Kachemak Bay 

appealing for people who want to build a second home along the coast. Due to this ability 

to buy and develop private land near the ocean, tourism is projected to continue to grow 

in Kachemak Bay43. 

Over the last ten years many publications have helped to increase the awareness 

of Homer to the public. In 1999 Outside Magazine listed Homer as one of the best places 

to live. In 2003 the Homer was mentioned in the book A Thousand Places to See before 

                                                 
40 McGowan et. al., 1998 
41 Sagarin et al., 1999 
42 Homer Chamber of Commerce 
43 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
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You Die44. In June 2007, the book 101 Best Outdoor Towns: Unspoiled Places to Visit, 

Live, and Play listed Homer as one of the best outdoor towns in the United States45. And 

National Geographic Adventure named Homer one of the fifty best places in the country 

to live and play. It has been suggested that this positive media attention has contributed to 

the increase in tourism and permanent population in the Homer area, which includes 

Kachemak Bay. It is not possible to gauge the exact effects of the media coverage, but in 

1990 the population of Homer was 3,660. In 2000 it grew to 3,946. And in 2006 the 

population was 5,52446. In addition, in 2003 the total number of visitors to the Homer 

visitor center was 7,691, while in 2007 it increased to 11,89847, a 35% increase in visitors 

over five years. There is concern that the increase in visitors and development in the 

Kachemak Bay area could have large impacts on intertidal communities such as the one 

found at China Poot Bay48. 

There is currently little or no baseline data for the majority of intertidal species 

that live around Kachemak Bay. Once this information is obtained we can begin to 

establish a baseline for the abundance of invertebrates in China Poot Bay. Peterson 

(2001) states that the Exxon Valdez oil spill did adversely affect the waters of the lower 

Cook Inlet, which connects to the mouth of Kachemak Bay. The study stated that five out 

of 18 mussel beds sampled along the Kenai Peninsula were contaminated with oil that 

originated from the Exxon Valdez spill49. The impacts however, on the rocky intertidal 

                                                 
44 Schultz, 2003 
45 Tuff and Melville, 2007 
46 US Census Bureau, 2006 population estimates, census 2000, 1990 census 
47Homer Chamber of Commerce  
48 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
49 Peterson, 2001 
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biota were hard to determine, due to a lack of pre-spill information50. Baseline data will 

be useful to measure the effect of future disturbances, such as oil spills51.  

 

Monitored Species: 

A species list was developed that represents organisms that are important to monitor 

in Kachemak Bay. The species on the list were chosen for one or more of the following 

reasons: 

 They are easy to find or easily identified. The most important thing to 

consider is the ability of the volunteers to accurately recognize the species. 

This may have to be done on a trial and error basis. Certain species that seem 

distinct to an experienced observer may not be to a novice. For example, 

different limpet species look very similar to the untrained eye. Therefore we 

will lump all limpet species together in order to ensure that volunteers do not 

confuse the different species52. 

 They are important to the intertidal community because they are a space 

occupier, grazer, predator, or filter feeder. Sea urchins, for example, are 

grazers that can have a large impact on the marine environment. As previously 

stated it has been shown that when not controlled by predators, the sea urchin 

can have devastating effects to kelp populations53. 

 They are sensitive to disturbance and are therefore a good indicator species. 

For example, brittle stars are physically very fragile. If a beach is over-used 

                                                 
50 Peterson, 2001 
51 www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec_cd/html/welcome.htm 
52 Pers. Comm. John Pearse; President, Society for Integrative and Comparative Biology 
53 Estes and Palmisano, 1974 
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by people the brittle stars living under rocks often get crushed and damaged. 

A drop in the number of brittle stars could indicate if a beach is over-used by 

humans54. Also, blood stars are a good indicator species of the presence of 

pollutants. It was observed by staff members at the Kachemak Bay Research 

Reserve that when toxins build up in aquariums the blood stars are the first 

species to show signs of stress (such as discoloration)55. 

 They are representative of a trophic level. For example, mussels are a very 

important species in the food web, yet their populations can shift from year to 

year. This yearly change can have a large effect on the food web56. 

 They are species that are harvested. Butter and Pacific little neck clams are 

harvested in China Poot Bay. It would be interesting to see if this harvesting 

impacts the clam population57. 

 

From the criteria discussed a list of species has been created that would be 

important to monitor for this Citizen Science project: 

 

Echinoderms 

- Green Sea Urchin (Stronglyocentrotus droebachiensis) 
- True Star (Evaterias troschelii) 
- Sunflower Star (Pycnopodia helianthoides) 
- Leather Star (Dermasterias imbricata) 
- Blood star (Henricia leviuscula) 
- Little Six-Rayed Star (Leptasterias spp.) 
- Daisy Brittle Star (Ophiopholis aculeata) 
- Red Sea Cucumber (Cucumaria miniata) 

                                                 
54 Pers. Comm. Carmen Field; Marine educator, Kachemak Bay Research Reserve 
55 Pers. Comm. Carmen Field; Marine educator, Kachemak Bay Research Reserve 
56 Pers. Comm. Carmen Field; Marine educator, Kachemak Bay Research Reserve 
57 Pers. Comm. Carmen Field; Marine educator, Kachemak Bay Research Reserve 
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- Silky Sea Cucumber (Chiridota spp.) 
 

Arthropods 

- Acorn Barnacle (Balanus glandula) 
- Thatched Barnacle (Semibalanus cariosus) 
- Black Clawed Cancer Crab (Cancer oregonensis) 
 

Molluscs 

- Blue Mussel (Mytilus trossulus) 
- Hairy Triton (Fusitriton oregonensis) 
- Limpet spp.  
- Black Leather Chiton (Katharina tunicata) 
- Lined Chiton (Tonicella lineata) 
- Clams spp. 
 

Miscellaneous 

- Rockweed (Fucus spp.) 
 

Methods: 

Measuring the abundance of intertidal species and how the community at China 

Poot Bay changes over time was completed through sampling. Monitoring was conducted 

at or near low tide and the location of the transects were selected to allow for 

repeatability, but the quadrat sampling was random58. This randomness hopefully 

eliminated bias. There were data sheets on which the daily presence of species were 

recorded (Figure 4). 

The transect was set up along the intertidal zone that was composed of cobble 

beach with mud underneath. In this habitat type many organisms such as clams, sea 

cucumbers, and crabs are found. This location was chosen based on rocky intertidal 

                                                 
58 www.salemsound.org/mis/misquadrat.htm 
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habitat, physical accessibility, and ease for volunteers to collect data. The transect was 30 

meters in length and marked every ten meters using rebar59. The transect was run 

perpendicular to the shoreline.  

The 30 meter transect was divided into three separate parts measuring ten meters 

in length. The transect has a lower ten meter section, a mid-level ten meter section and an 

upper ten meter section. The reason for this was because there were times when, even at 

low tide, the ten meters of the transect closest to the shore line was underwater. On days 

with high low tides (when part or all of the first ten meters is submerged) data could still 

be collected from the other two section. Photographs were taken at all the transect 

locations as well in order to ensure repeatability60 (Figure 5). 

 

Data was collected following these six steps: 

1. Return to the transect site within one to two hours of low tide. 

2. Record the name of the leader, number of volunteers, date, time, time of low tide 

and weather conditions. 

3. Data from each of the three parts of the transect (low, mid and high) should be 

collected separately. Since the tides fluctuate greatly in this area, the low and mid 

tidal zones may be under water on certain days and data can not be collected from 

them. If available begin sampling at the low tidal zone. If the low tidal zone is 

underwater then begin with the mid tidal zone. If both the mid and low tidal zones 

are underwater then only sample the high tidal zone. 

                                                 
59 Murray et. al. 2002 
60 Murray et. al., 2002 
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4. For the sampling, 0.5 x 0.5 meter quadrats were used61. The size of the quadrat is 

large enough that it provides an adequate sampling of the organisms to be studied 

and small enough so it can be easily transported. Place the quadrat along the 

transect using numbers selected from two random number tables62. The first 

random number table consists of numbers ranging from 1-10. If a 1 is chosen for 

example, then the quadrat should be placed along the first meter of the transect. If 

a 2 is chosen then the quadrat should be placed along the second meter of the 

transect and so on. The second random number table consists of only 1’s and 2’s. 

If the number 1 comes up, then the quadrat should be placed on the left side of the 

transect. If a number 2 comes up, then the quadrat should be placed on the right 

side of the transect. 

5. Using data sheets record the number of organisms in the quadrat. 

6. Record percent coverage of sessile organisms (e.g., mussels, barnacles, and 

seaweed) and actual counts for mobile invertebrates (e.g., snails, urchins, sea 

stars). The percent coverage should be conducted by a visual estimate. After 

visible organisms have been counted, turn over rocks to look for hidden 

organisms. 

 

Recommendations: 

This program was tested in the summer of 2008. From the qualitative research 

conducted (primarily observation) here is a list of suggestions of how to work with the 

volunteers/Citizen Scientists: 

                                                 
61 pers comm. Lisa Emanuelson; Monterey Bay, Long-term Monitoring Program and Experiential Training 
for Students  
62 www.salemsound.org/mis/misquadrat.htm 
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 When setting up the transect, the transect should encompass the entire vertical 

length of the beach section chosen. The width of China Poot Beach does vary, 

with some areas measuring less then 20 meters in length at low tide to others 

measuring as much as 40 meters at low tide. Therefore the length of the transect 

will depend on where it is located on China Poot Beach. For this paper the 30 

meters was chosen as the appropriate transect length. Making the transect longer 

would not have been feasible, because even at low tide the beach could not have 

easily fit a transect longer than 30 meters. If the transect was any shorter it would 

not be a comprehensive representation of the intertidal zone. 

 

 For this paper the transect was divided into three 10 meter sections. It was found 

that creating three equal sections along the transect and measuring one quadrat per 

section worked well for collecting the most amount of data, while simultaneously 

getting the visitors involved. It is not recommended to measure more than one 

quadrat within each section of the transect, as it was observed that the Citizen 

Scientists usually began to lose interest in data collection by the third quadrat of 

data collection. 

 

 Due to time constraints only one transect was set up. However it would have been 

ideal to set up at least two transects. One of the transects should be set up along 

the intertidal zone that is composed of cobble beach, with mud and sand beneath 

it. The other transect should run along large rocks and bedrock. One benefit to 
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multiple transects is that different habitat types can be monitored and compared. 

The data will show which species prefer which habitat type. Another advantage is 

that this will minimize the disturbance of the organisms. Since Citizen Scientists 

will alternate collecting data between the different transects, the organisms living 

along the transects will not be disturbed on a daily basis63. 

 

 It was the request of the client (CACS) to conduct the formal research after the 

visitors have had a chance to wander the tidepools and look for intertidal creatures 

on their own. This is a good idea, because it was observed that visitors were more 

inclined to be involved in structured research if they had time to flip over rocks 

and explore on their own prior to the Citizen Science research. This time also 

provides the Citizen Scientists a chance to learn about the intertidal species and 

some practice to help identify different organisms.  

 

 Prior to conducting research be sure to explain to the Citizen Scientists why they 

are collecting this data and how the data will be used. The volunteers are more 

likely to care about the research if they understand why they are doing it. 

 

 If any of the visitors seem disinterested or do not want to do the research, then do 

not insist that they participate. The visitors have paid to come out to China Poot 

Bay and enjoy themselves. If the volunteers lose interest during the data 

collection then the staff leader should continue the data collection by himself. If 

                                                 
63 Murray et al., 2002 
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this is not possible due to the logistics of the group then data will not be collected 

that day.  

 One incentive that may help to keep the interest of volunteers is to set up a 

webpage on the CACS website where collected data can be posted for public 

viewing. This way visitors can go the website and see the data from the day they 

collected it. There could even be credit given on the webpage to the individuals 

who helped to collect the data. This webpage would serve as a reminder that the 

volunteers are actually helping to make a contribution to the organization and the 

research in Kachemak Bay. It would also allow interested individuals that did not 

necessarily visit China Poot Bay to see the research that is being conducted. 

 In order to ensure accuracy of the data collected by Citizen Scientists there should 

always be a trained CACS staff person over seeing the data collection. The staff 

person should keep an eye on the species being recorded to be sure that organisms 

are being recorded accurately and that the data collection process is occurring in 

the correct manner. It is acceptable and visitors are in fact encouraged to take the 

primary role in the data collection process, but a staff person should always be 

present to answer questions and oversee that data is being accurately collected. 

 

Conclusion: 

The program was tested during the summer of 2008 with volunteers and visitors 

to the Peterson Bay Field Station. Preliminary data on species abundance was gathered 

and compiled into data sheets (Tables 1, 2, 3). In reviewing the preliminary data, it was 

noted that the number and abundance of the species on any given day was small and in 
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many instances zero. This suggests that data collected over several days, and perhaps the 

summer season, should be added together if one does not want statistical fluctuations to 

dominate any future analysis. Since we are interested in the variations that are measured 

in years, integrating the data in this manner should not be an impediment. 

The program should initially be run as outlined in this paper. However if the staff 

at CACS feel that the program has problems or it is not fitting in with the organization 

then the program can be adapted in a way that will better work with the organization. The 

information collected though this program would be kept at the Center for Alaskan 

Coastal Studies so it could be reviewed from year to year and any changes in species 

composition would be noted. Other research organizations that have expressed interest in 

the data collected include the Kachemak Bay Research Reserve and the NOAA Research 

Lab at Kasitsna Bay. Representatives from both organizations have said that they would 

like to be given the data collected from China Poot Bay for analysis and to keep it in their 

records. 

The CACS is dedicated to establishing a long term intertidal monitoring program 

at China Poot Bay64. With the growing development of Kachemak Bay and the large 

amount of people visiting every year it is important to record of the abundance of certain 

species in the intertidal zones. This information would prove invaluable to assess the 

damages in the case of an oil spill or another type of disturbance. This program will both 

provide long-term data that can be used to track changes in the intertidal zone of China 

Poot Bay and introduce people of all ages to the diverse organisms that live there. It is 

hoped that this intertidal monitoring program will add to the mission of the Center for 

Alaskan Coastal Studies and promote stewardship for many years to come. 
                                                 
64 Pers. Comm. Marilyn Sigman; Executive director, Center for Alaskan Coastal Studies 
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Appendix 
 

 

 
 
 
Figure 1: NASA Satellite Image of Alaska showing Kachemak Bay (Source: Google Earth) 
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Figure 2: Kachemak Bay is on the Sothern coast of the Kenai Penninsula approximately 59.5o north and 
151.1 o  west (Source: Google Earth) 
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Figure 3: Location of the Peterson Bay Field Station and China Poot Beach (Source: Center for Alaskan 
Coastal Studies) 
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 Species Data Sheet at China Poot Bay 
 

 
Figure 4: Example of the data sheet used to record intertidal organism at China Poot Bay 
 

Date: Low Tide Time: 
Begin Time: End Time: 
Weather: Number of Observers: 
Transect Number: Leader: 
 

Common Name Actual Count 
(Lower) 

 
Quadrat position: 

Actual Count 
(Mid) 

 
Quadrat position: 

Actual Count 
(Upper) 

 
Quadrat position: 

Comments 

Green Sea Urchin     
True Star     
Sunflower Star     
Leather Star     
Little Six-Rayed Star .    
Blood Star     
Daisy Brittle Star     
Red Sea Cucumber     
Silky Sea Cucumber     
Black Clawed Cancer Crab     
Hairy Triton     
Limpet spp.     
Black Leather Chiton     
Lined Chiton     
Clams spp.     
 

Common Name % Cover (Lower) % Cover (Mid) % Cover (Upper) 

Blue Mussel 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 

Rockweed 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 

Acorn Barnacle 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 

Thatched Barnacle 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 1-3   4-10   11-25   26-50   >50 
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Figure 5: Figure showing the transect in relation to the beach at low tide. At high tide the entire transect 
will probably be under water. The four rebar define the three sections of the transect that are each 10 meters 
long. As the quadrat is 0.5 meters square, and will be located in one of the 1 meter segments in each of the 
sections. The decision as to where to place the quadrat is based on two sets of random number tables. The 
first table goes from 1-10. The decision as to which of the location that the quadrat should be placed is 
based on the digit provided by the first random number table.  The second random number tabel which only 
has two digits 1 and 2, determines whether the quadrat is located to the left or right side. For the number 1, 
the quadrat is placed in the left side and for the number 2, the right side. 
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Table 1: Data sheet for lower ten meters of the transect for summer 2008 
 
 
 
 
 
 
 
 
 
 

Dates of Data Collection Common Name Scientific Name 
6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Green Sea Urchin Stronglyocentrotus 
droebachiensis 

5 NA NA 6 16 NA NA 14 

True Star Evaterias troschelii 1 NA NA 0 0 NA NA 0 

Sunflower Star Pycnopodia 
helianthoides 

0 NA NA 0 0 NA NA 0 

Leather Star Dermasterias 
imbricata 

0 NA NA 0 0 NA NA 0 

Little Six-Rayed Star Leptasterias spp. 0 NA NA 0 0 NA NA 0 
Daisy Brittle Star Ophiopholis aculeata 0 NA NA 1 0 NA NA 0 
Red Sea Cucumber Cucumaria miniata 5 NA NA 0 0 NA NA 0 
Silky Sea Cucumber Chiridota spp. 0 NA NA 3 1 NA NA 0 
Black Clawed Cancer Crab Cancer oregonensis 0 NA NA 1 0 NA NA 0 
Hairy Triton Fusitriton oregonensis 0 NA NA 0 0 NA NA 0 
Limpet spp. Tectura scutum or  

Lottia pelta 
0 NA NA 0 0 NA NA 2 

Black Leather Chiton Katharina tunicata 0 NA NA 0 0 NA NA 0 
Lined Chiton Tonicella lineata 0 NA NA 0 0 NA NA 0 
Clams spp. Saxidomus gigantean 

or Protothaca staminea 
0 NA NA 0 2 NA NA 2 

 
Common Name Scientific Name 6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Blue Mussel Mytilus trossulus <1% NA NA <1% <1% NA NA <1% 

Rockweed Fucus spp. <1% NA NA <1% 26-
50% 

NA NA 11-
25% 

Acorn Barnacle Balanus glandula <1% NA NA <1% <1% NA NA <1% 
Thatched Barnacle Semibalanus cariosus <1% NA NA <1% <1% NA NA <1% 
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Table 2: Data sheet for middle ten meters of the transect for summer 2008 
 
 
 
 
 
 
 
 
 
 

Dates of Data Collection Common Name Scientific Name 
6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Green Sea Urchin Stronglyocentrotus 
droebachiensis 

6 0 2 2 0 1 0 0 

True Star Evaterias troschelii 0 0 0 0 0 0 0 0 
Sunflower Star Pycnopodia 

helianthoides 
0 0 0 0 0 0 0 0 

Leather Star Dermasterias 
imbricata 

0 0 0 0 0 0 0 0 

Little Six-Rayed Star Leptasterias spp. 0 2 0 1 0 1 0 0 
Daisy Brittle Star Ophiopholis aculeata 0 0 0 0 0 0 0 0 
Red Sea Cucumber Cucumaria miniata 0 0 0 0 0 0 0 0 
Silky Sea Cucumber Chiridota spp. 0 2 3 1 0 2 0 0 
Black Clawed Cancer Crab Cancer oregonensis 1 0 1 1 0 1 0 0 
Hairy Triton Fusitriton oregonensis 0 0 0 0 0 0 0 0 
Limpet spp. Tectura scutum or  

Lottia pelta 
1 0 0 2 1 0 0 9 

Black Leather Chiton Katharina tunicata 0 0 0 0 0 0 0 0 
Lined Chiton Tonicella lineata 0 0 0 0 0 0 0 0 
Clams spp. Saxidomus gigantean 

or Protothaca staminea
1 0 2 3 0 0 0 0 

 
Common Name Scientific Name 6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Blue Mussel Mytilus trossulus <1% <1% <1% <1% 11-
25% 

<1% 4-
10% 

<1% 

Rockweed Fucus spp. 4-
10% 

>50% 11-
25% 

26-
50% 

1-3% >50% <1% 26-
50% 

Acorn Barnacle Balanus glandula <1% <1% <1% <1% 11-
25% 

<1% 1-3% 1-3% 

Thatched Barnacle Semibalanus cariosus <1% <1% <1% <1% <1% <1% <1% <1% 
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Table 3: Data sheet for upper ten meters of the transect for summer 2008 
 
 
 
 
 
 
 
 
 
 
 

Dates of Data Collection Common Name Scientific Name 
6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Green Sea Urchin Stronglyocentrotus 
droebachiensis 

0 0 0 0 0 0 0 0 

True Star Evaterias troschelii 0 0 0 0 0 0 0 0 
Sunflower Star Pycnopodia 

helianthoides 
0 0 0 0 0 0 0 0 

Leather Star Dermasterias 
imbricata 

0 0 0 0 0 0 0 0 

Little Six-Rayed Star Leptasterias spp. 0 0 0 0 0 0 0 0 
Daisy Brittle Star Ophiopholis aculeata 0 0 0 0 0 0 0 0 
Red Sea Cucumber Cucumaria miniata 0 0 0 0 0 0 0 0 
Silky Sea Cucumber Chiridota spp. 0 0 0 0 0 0 0 0 
Black Clawed Cancer Crab Cancer oregonensis 0 0 0 0 0 0 0 0 
Hairy Triton Fusitriton oregonensis 0 0 0 0 0 0 0 0 
Limpet spp. Tectura scutum or  

Lottia pelta 
1 0 0 9 1 17 1 2 

Black Leather Chiton Katharina tunicata 0 0 0 0 0 0 0 0 
Lined Chiton Tonicella lineata 0 0 0 0 0 0 0 0 
Clams spp. Saxidomus gigantean 

or Protothaca staminea 
0 0 0 0 0 0 0 0 

 
Common Name Scientific Name 6/8 6/18 6/19 6/20 7/2 7/3 7/18 8/2 

Blue Mussel Mytilus trossulus 1-3% 1-3% 1-3% <1% <1% 1-3% <1% <1% 
Rockweed Fucus spp. 1-3% <1% <1% <1% <1% <1% <1% <1% 
Acorn Barnacle Balanus glandula 11-

25% 
1-3% 1-3% 1-3% 1-3% 4-

10% 
<1% <1% 

Thatched Barnacle Semibalanus cariosus <1% <1% <1% <1% <1% <1% <1% <1% 
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