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ABSTRACT

The project was developed to address the increased risks of paralytic shellfish poisoning (PSP) due to the
toxin range expansion as a result of the warming of sea water in the Arctic and the shift of species
distribution, including harmful algal blooms that cause paralytic shellfish poisoning. The absence of PSP
testing of subsistence harvests combined with local and traditional knowledge on safe harvesting practices
perceived as being insufficient at a time of rapid environmental change created urgency for this research

in the Aleut communities in Alaska and Russia (Commander Islands.)

The main objective was to develop methods for communities to monitor occurrence and distribution of
toxin. Research efforts included educating residents about PSP, training local coordinators to use Jellett
Rapid Test (JRT) kits, an inexpensive qualitative analysis tool approved by FDA, compiling data on

spatial distribution of toxins and on local and traditional knowledge about shellfish harvesting.

Specimens were collected and analyzed from 21 communities extending the length of the Aleutian Islands
where little baseline data is available on the prevalence of PSP toxin. Low levels of paralytic shellfish
toxin were found. The field tests were confirmed by the Jellett Biotek laboratory, the Alaska Department
of Environmental Conservation, and NOAA Marine Biotoxins Program. Comparative analysis showed
JRT as an efficient method for rapid screening in order to eliminate shellfish containing low levels of

toxin but this technique had a high percentage of false positives.

Two communities, Sand Point in Alaska and Nikolskoye in Russia, participated in the traditional
knowledge survey. The data were analyzed by sociologists from Westat Inc., Rockville, MD. The current
understanding by the communities of safe practices of shellfish harvesting does not provide them with the

means to determine the presence or absence of toxin.

Employing chemical analyses and sociological surveys, the project established a baseline for PSP
occurrence and harvesting practices that led to recommendations for setting up PSP monitoring by the
communities. This is the first time such baseline study has been accomplished in the Aleut region in
Alaska and on Bering Island in Russia. The findings of this project support the need for long-term

monitoring for PSP in the region.
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PART 1: GENERAL INFORMATION

STUDY CHRONOLOGY

Project funded May 2006. Write protocols, obtain supplies (Jellett test kits), train in use of kits,
prepare community presentation and secure visa and Russian permits in June-August 2006. Travel to
Nikolskoye, Russia August 3-17, 2006 to give community presentations, train technicians and collect
PSP samples. Travel to PICES meeting in Japan to give PSP presentation, October 13-17, 2006. Give
PSP presentations at AIA Board of Director’s meeting, November 26-December 1, 2006. Give PSP
presentation at Aleut Marine Mammal Commission meeting December 1, 2006. Travel to Unalaska
and Sand Point to give community presentations, train technicians and collect PSP samples. Give PSP
presentation to the APIA Board of Directors December 11-13, 2006. Attend Alaska Marine Sciences
meeting January 21-24, 2006. Give PSP presentation at the Alaska Forum on the Environment
meeting February 12-16, 2007. Give PSP presentation at Regional Teleconference March 1, 2007.
Give PSP presentations at AIA workshop in Anchorage, April 3-5 and APIA Board of Directors
meeting April 22-25, 2007. Continue to monitor PSP sample collections in Akutan, Nikolskoye, Sand
Point and Unalaska. Arrange for additional collection sites, Adak, Atka, False Pass, King Cove,
Nelson Lagoon, Nikolski, St. George and arrange for sample collections and technician training for
control sites at Craig, Old Harbor, Ouzinkie, Port Lions and Tenass Pass. Continue to archive samples
and sub-sample for DEC mouse bioassay analyses and HPLC analyses at NOAA lab. Continue
updating and sending out monthly PSP reports to interested parties. Collect PSP samples in Prince
William Sound on a trip of opportunity (shark research effort) on July 27-August 11, 2007. Get no-
cost-extension for PSP project to allow for HPLC analyses results to be included in final report. Give
PSP presentation at Alaska Public Health Summit, December 5, 2007. Attend Alaska Marine Science
Symposium January 19-23, 2007 and give PSP presentation at APIA Board of Director’s meetings
December 28-30, 2007. January 2008, received NOAA HPLC data. QA/QC NOAA data and provide
blind test spreadsheets to NOAA. Give PSP project update at APIA Board of Director’s meeting
January 28-Februaryl, 2008. Give presentations at the Alaska Forum for the Environment meeting
February 11-15, 2008. Submit PSP final report end of May 2008.

Local and Traditional Knowledge Survey:

Winter 2006-2007 — Design survey concept

April 2007 — Questionnaire design and coordinators training workshop

May 2007 — Design of the Manual

Fall 2007 — Spring 2008 — Conduct interviews in the communities

May 2008 — Compile survey data for analysis



May 2008 — Produce survey report

INTRODUCTION

Paralytic shellfish poisoning originating from toxic algae blooms of the dinoflagellate Alexandrium
cantenella has been a threat to public health of shellfish consumers in Alaska for centuries (Fortuine
1989). The potential for PSP occurrence, as a result of climate change is a growing health concern to
the coastal Alaska Natives, particularly Aleut communities where the problem is known to occur. One
Aleut elder said of climate change, “It’s like forced ubiquitous catastrophic kaleidoscopic

122

environmental destruction, and everyone just calls it warming!” As subsistence users, Aleut people
rely on their local knowledge to determine whether it is safe to consume shellfish. Local knowledge
presumes that PSP occurrence is a summer event and can be identified by a red color in the water
termed a “red tide.” Local and traditional knowledge may assist in reducing the health risk, but in
Alaska PSP illness occurs off season and toxic blooms may be colorless. Climate change also
increases variability of weather and extreme events, especially in the transition months in spring and
fall making it difficult to correctly identify any time frame for gathering shellfish. The net result is
that traditional knowledge that people rely on for subsistence harvest, in the context of climate
change, is insufficient to protect public health. The Alaska Department of Epidemiology documents
that Alaska Natives are 11.6 times more likely to encounter PSP than the general population (Gessner
1996). In the absence of any state sponsored PSP monitoring program to protect subsistence
harvesters, supplementing traditional knowledge with conventional scientific research through a
complementary approach is necessary to further reduce the PSP risk and increase communities’
adaptive capacities to climate changes. The approach used in this project was to educate residents
about the causes of PSP and train them to monitor shellfish toxicity in addition to traditional
observations. The combined effort should help them to identify the potential threat and reduce the
threat of PSP poisoning.

This project developed methods for communities to monitor occurrence and distribution of toxins in
connection with climate change observations that increased communities’ capacities in devising a
mechanism to better respond to the threat and minimize the risks of poisoning. The results improved

communities’ abilities to adapt to the climate change impacts.



OBJECTIVES

The project developed methods for communities to monitor occurrence and distribution of toxins in
connection with climate change observations that increased communities’ capacities in devising a
mechanism to better respond to the threat and minimize the risks of poisoning by incorporating
monitoring information to local and traditional knowledge. The specific objectives of the project were

to:

1. Educate the citizens of selected communities in the Aleutian and the Commander Islands on the
oceanography processes that produce PSP plankton blooms, associated toxicity and their relation
to climate change and traditional observations.

2. Educate bivalve harvesters about the relative risk of encountering PSP from their harvest and how
species identification, harvesting practices and processing can reduce the risk of illness.

3. Train tribal/village environmental coordinators and health clinic staff in use of the Jellett Rapid
PSP test and identification of risks and symptoms of PSP.

4. Perform baseline assessment at selected locations in the Aleutian and Commander Islands to
determine occurrence and potential range expansion as a result of climate change and to compare
collected data with information based on traditional knowledge.

5. Confirm field test results with the Jellett Biotek laboratory.

6. Provide Alaska Department of Environmental Conservation and Health Department of the
Kamchatka Regional Administration with collected PSP monitoring data that may encourage these
government agencies to develop additional surveillance programs and advisories to consumer of
traditional foods.

7. Develop and distribute informational materials for community outreach that will provide practical

recommendations for protection against PSP.

During the project, these original objectives were supplemented by collaboration with the NOAA
Fisheries Science Center Marine Toxin Testing Program that conducted high performance liquid
chromatography with fluorescence detection (HPLC) and receptor binding assay (RBA) tests
on selected samples. HPLC and RBA testing can detect PSP at values below 40 ug/100 grams of
shellfish tissue, the lower limit of the Jellett Rapid PSP test. In addition, HPLC determines the

concentration of PSP for analogues of the toxin.

In addition, the Survey of Local and Traditional Knowledge about Paralytic Shellfish Poisoning in



Alaskan and Russian Aleut Communities was designed in collaboration with Westat Inc, Rockville,
MD. The survey was conducted in Sand Point (Alaska, United States) and Nikolskoye (Commander
Islands, Russian Federation) and addressed the following questions:
e What traditional knowledge exists in the community regarding the safety of shellfish and how
this knowledge is transmitted?
e  What indicators people use to determine when to collect and consume shellfish?

e What people observed and took notice of PSP in recent history?



PART 2: PARALYTIC SHELLFISH POISON MONITORING IN ALEUT REGION

This portion of the project was conducted by Bruce A. Wright, MS, of the Aleutian Pribilof Islands
Association and Ray RaLonde, MS, of the Alaska Sea Grant.

Figure 1: Map of the Study Area

Study Area for Response and Intervention System for Climate Change Induce ¢ Paralytic Shellfish Poisoning in Alent Communities,
NFPRE project #2644
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METHODS

The geographical area for the project was selected because little baseline data is available on toxin
occurrence and distribution in this region. The participating communities were Sand Point, King Cove
(Eastern Aleutians), Nikolski, Atka (Western Aleutians), Nikolskoye (Commander Islands,
Westernmost Aleutians) and St. George (Pribilof Islands, central Bering Sea). Additional
opportunistic control sites were added for comparison (Southeast Alaska, Kodiak and Prince William

Sound).

Testing and monitoring the intertidal bivalves for the presence of PSP was conducted in a systematic

sampling program, standard operational procedure (SOP) at multiple locations for a variety of species



to determine PSP extent and distribution. Wright and RalLonde visited the communities and trained
technicians the sampling and testing methodologies following the SOP, (see sampling protocols and

testing protocols below).

Several species were tested throughout the year (where possible) and across the Aleutian,
Commander and Pribilof Islands including surf clams (Mactromeris polynyma) for which there has
been previous limited testing. Since only 10 ml of at 150 ml samples were used for the Jellet Rapid
PSP test, the remainder was frozen for potential future use. Some samples from some communities
were shipped frozen to Anchorage for testing by Wright or RaLonde. In addition, some QC samples
were sent to Jellett Bioteck and the Department Of Environmental Conservation for confirmation of
test results using the American Association of Analytical Chemist approved extraction procedure with
the mouse bioassay test. A total of 105 blind tests for selected samples were tested at the NOAA

Fisheries Science Center.

Four HBO water temperature data loggers were deployed: Two deployed near Nikolskoye,

Commander Islands, Sand Point and Unalaska.

1. Sampling and Shipping Protocols
Standard Operational Practice (SOP) for Collection and Shipping of Shellfish for PSP Testing

This SOP provides the procedure to be used when collecting, storing, and shipping shellfish for PSP
testing. The collection and storage practices apply to on-site monitoring and also for preparing
shellfish for shipment. Shipping procedures apply only to samples that are freighted or mailed to
another location (e.g. Anchorage or Dutch Harbor). The data sheet accompanying this SOP must be
completed and placed in the plastic storage bag with the shellfish at the time the shellfish are

collected.

Collection Procedure
1. Fill out the collection portion of the data sheet.
2. Harvest shellfish as follows”. (The general rule is that you will need at least 150 grams
(about 2/3 cup) of meat to conduct the PSP test)
a. Blue mussels — 30 mussels per sample
b. Littleneck clams — At 1.5” size 20 clams per sample
c. Butter clams -

i. If they are greater than 3” in size 5 per sample



ii. Ifthey are less than 2” in size at least 10 per sample
d. Surf clams — At least three if larger than 3” size
e. Other shellfish — At least 20
3. Be sure the data sheet is completed after sampling

4. Place shellfish into zip-lock bag along with the data sheet.

Storage Procedure
e For on-site testing within two days, store the shellfish in standard refrigeration, 40°F or
cooler. Icing shellfish is also a good substitute for refrigeration
e Freeze samples if a longer storage time is required. NOTE: Freezing shellfish can be
used instead of refrigeration if you do not know when you will be testing
0 Freezing does not affect the PSP results

0 Freezing may also cause the shellfish to gap open, making them easier to

shuck

Shipping Procedure

1. Notify the intended receiver of the shipment prior to shipping to ensure the package will
be picked up. If you are shipping to Anchorage call Ray Ral.onde at 907-274-9697 or
9691, or Bruce Wright at 907-222- 4260 or 1-800-478-2742. Please, no shipments on the
weekends.

2. Sample must be at least 300 ml of frozen tissue and one shellfish shell.

3. Package shipment in an insulated seafood shipping box, insert label.

4. Notify the receiver when the shipment is sent, the name of the shipping Co., and the

approximate time of arrival. If you have questions call Ray Ral.onde.

2. Jellett Testing Protocols

Standard Operational Procedure, Jellett Rapid Test Kit for 40pg level

The Jellett Rapid Test Kit comes with a set of instructions enclosed in packet of 5 tests. The
instructional details are essential for you to follow. This SOP repeats the instructions enclosed with

the kit plus additional suggestions learned from experience. Follow the instructions exactly.

Pre-Preparation
1. Check the dates on the buffer solution (the dark colored vials) and the packet containing the

test strips to determine if the kits have not expired. If the kits have passed their expiration



date, contact Jellet Biotek immediately to see if the dates have been extended. The Jellett
Biotek phone number is: (902) 275 5104.

2. Mix the isopropyl alcohol/vinegar reagent 5 parts alcohol to 2 parts vinegar. The reagent can
be stored at room temperature in a tightly capped container included in the kit.

3. Prepare your workspace by laying out all of the equipment you will need. You should have
close access to fresh water and if you are processing multiple samples, have a 10% bleach
solution on hand to wash equipment between tests. The equipment to lay out includes:

Cover table with plastic table cloth and place metal cookie sheet on the table

ISHE

600 milliliter plastic beaker for grinding the shellfish tissue sample
Grinder

Shucking knife

a o

Strainer
Hammer

Test tube with cap place in the test tube rack

= oo

150 ml plastic container with lid

—

5 ml plastic jar with lid
j-  Alcohol/vinegar reagent
k. Paint or coffee filter (Paint filter preferred)
1. Vial of buffer solution (dark plastic vial)
m. Plastic pipette (eye dropper)
n. Jellett test strip
4. Label containers that will be used for testing and the Jellett test strip with the sample number
and any information required on the label. Label the: 150 ml plastic jar, 5 ml plastic jar, test
tube, and the Jellett test strip
5. If shellfish for the test have been frozen, be sure the sample is thawed.
6. If you have any questions, please call Ray RaLonde at 907-274-96970r Bruce Wright at 907-
222- 4260 or 1-800-478-2742.

Sample Preparation
1. Thoroughly wash the outside of the shellfish with fresh water to remove any mud or sand.
2. Open the shellfish with the shucking knife. HINTS: to opening shellfish.
a. If the shellfish have been previously frozen, they may be easier to open since the

shells will likely be gaped open



b. Clam and mussel shells are held shut by two adductor muscles located on each side
of the hinge. To open a tightly closed clam, place the clam hinge side down on the
table, then position the edge of the shucking knife as shown below. The sample

procedure can be used for mussel shells, but the shells tend to shatter

Open the shellfish and rinse to remove any grit or fragmented shell
Remove the desire tissue and place in 150 ml plastic jar. Fill the jar to the rim.
Transfer the tissue to the strainer to form a single layer and let drain for five minutes.

Discard the draining and pick out any pieces of broken shell from the tissue.

N AW

Transfer shellfish tissue to 600 ml beaker and puree with hand blender for about 1 minute

until all the tissue is ground.

8. Transfer 10 ml of sample to test tube with screw cap. Fill the 150 ml jar with the remainder
of the sample, screw on the cap, and freeze the sample for later use.

9. Add 10 ml of the extraction solution to the test tube, making the total volume of sample plus
extraction solution 20 ml. Screw on the cap and shake the sample for 30 seconds.

10. Filter the shellfish puree and extraction solution through the painter filter into a clean 150 ml
plastic jar.

11. Pour the filtered solution into the 5 ml vial and cap. This is the extract that will be used for

testing.

12. This sample can be tested immediately or stored in refrigeration at 4°-5° C (39°-41°F)

Testing the Sample
Testing for 40 ug

Now that the extract has been prepared, it needs to be tested using the Jellett Rapid Test procedure.



The procedure is as follows:

1.

AN

8.
9.

Prepare your area with

a. The extract

b. Plastic eye dropper

c. A vial of the buffer (dark vial)

d. Jellett test strip removed from its packet and the sample number written on the top.
Tap the lid of the buffer solution three times to loosen any buffer that might have been
attached to the inside of the lid.

Open the extract solution

With the plastic eye dropper, take a sample of the extract to the black line on the eye dropper.
Empty the extract into buffer solution

Mix the buffer and extract by partially filling and emptying the mixture into the buffer vial.
(Do this at least 3 times)

Take a sample of the extract buffer mixture and fill the oval well on the Jellett test strip.
Allow the test development by letting the test strip sit undisturbed for 20 minutes

Read the results as indication on the kit instruction packet.

10. Record the results.

Testing for 80 pug

The test above develops results at the 40 ug level, one-half of the FDA limit. You can alter the test

slightly to test at the 80 ug level, by adding an additional step (step six). To perform this procedure

you will need a known negative extract that you have saved under refrigeration from a previous test.

1.

SN O

Prepare your area with

a. The extract

b. Plastic eye dropper

c. A vial of the buffer (dark vial)

d. Jellett test strip removed from its packet and the sample number written on the top.
Tap the lid of the buffer solution three times to loosen any buffer that might have been
attached to the inside of the lid.

Open the extract solution

With the plastic eye dropper, take a sample of the extract to the black line on the eye dropper.
Empty the extract into buffer solution

Fill the plastic eye dropper to the black line with a known negative extract from a previous

sample and empty the contents into the vial.
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7. Mix the buffer and extract by partially filling and emptying the mixture into the buffer vial.
(Do this at least 3 times)

8. Take a sample of the extract buffer mixture and fill the oval well on the Jellett test strip.

9. Allow the test development by letting the test strip sit undisturbed for 20 minutes

10. Read the results as indication on the kit instruction packet.

11. Record the results

Reading the Results
The test results area based on the intensity of the red color development of two lines (T and C) on the
test strip. With each set of 5 tests, a test interpretation guide is included. The major points to
remember when interpreting the results are:
e The C line must always develop and be equal to or more intense that the red color of the T
line. No C line development or a faded development indicates that the test is invalid.
e The more toxic the sample, the more the red T line is faded.
e When the T line reaches develops to a color intensity that is 50% less than the C line, the test
fails and the toxin level is above 40ug or 80ug, depending on which test you are running.
e Ifaline (whether C or T) does not have uniform color development along the line, read use
the least intensive part of the line to interpret the results.
e Ifyou are not sure if the test fails at the 40ug level, using the same extract, run the test at the

80ug level.

3. The HPLC Method

A liquid chromatographic method with fluorescent detection after a precolumn oxidation was
developed by Lawrence et al (2005) and was validated by the AOAC for PST determination in
shellfish. The suite of PSTs in six shellfish species was determined using HPLC.

4. HOBO Temperature Data Loggers

Data on ocean temperature was collected at each sampling location using HOBO water temperature
loggers. Ocean temperature data may be a useful indicator of climate change at the regional level and
may correlate to PSP events. In Nikolskoye, Commander Islands, data collection was supervised by

Nikolai Pavlov, a Russian researcher.

5. Community-Based Monitoring

Technicians were trained in several communities to collect and ship samples and some were trained to
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analyze samples using the Jellett test kits. The technicians were (Akutan) Antone Shelikoff, (Atka)
Andrew Zaochney, (False Pass) Per Jonsson, (King Cove) Desirae Roehl and Charly Bendixen,
(Nelson Lagoon) Mike Nemeth, (Nikolski) Scott Kerr, (Nikolskoye) Ivan Vozhikov and Natalia
Tatarenkova, (Port Lions) Amanda Squartsoff and Yvonne Lukin, (Sand Point) Dana Osterback and

Joanna Karlsen, (St. George) Chris Merculief and Karen Holser, (St. Paul) Aquilina Lestenkof and

Phil Zavadil, and (Unalaska) Reid Brewer and Anfesia Tutiakoff.

RESULTS

The data from this project was compiled by Wright at each location and checked for accuracy and

Table 1: Sample sizes and dates for each community

Dates Collected
Community # of Samples From To
Adak 4 7/9/2007 7/15/2007
Aiktak Island 1 9/26/2007 | 9/26/2007
Akutan 19 7/23/2006 | 9/7/2007
Amchitka 1 7/2/2007 | 7/2/2007
Atka 11 2/8/2007 | 9/7/2007
Attu 1 6/25/2007 | 6/25/2007
Chowiet Island 1 9/5/2006 | 9/5/2006
Craig 1 9/4/2006 | 9/4/2006
False Pass 3 9/26/2006 | 7/14/2007
Juneau 2 5/6/2006 | 9/15/2006
King Cove 12 4/22/2006 | 12/17/2007
Nelson Lagoon 1 5/28/2007 | 5/28/2007
Nikolski 1 4/1/2007 | 4/1/2007
Nikolskoye 14 8/10/2006 | 5/6/2007
Old Harbor 8/9/2006 | 8/9/2006
Ouzinkie 3/14/2007 | 3/16/2007
Port Lions 14 3/14/2007 | 7/31/2007
Prince William Snd. 3 7/31/2007 | 8/12/2007
Sand Point 25 6/22/2006 | 5/24/2007
Shemya 2 9/4/2006 | 9/5/2006
St. George 4 2/14/2007 | 3/13/2007
St. Paul 1 5/16/2007 | 5/16/2007
Tenass Pass 6 7/29/2006 | 10/2/2006
Unalaska 13 7/18/2006 | 7/22/2007
Unga 1 5/27/2007 | 5/27/2007
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precision. The PSP data is housed with the APIA Community Services Department and Alaska
Department of Environmental Conservation (ADEC), the public health decision-maker responsible to
protect human health and Health Department of the Kamchatka Regional Administration. The
temperature data is available in this report and from the APIA Community Services Department. The
data will be available to a wider audience by including it in ADEC’s Alaska PSP and marine water

temperature database.

The data collected from this project will be useful at local, regional, national and international levels.
Thus local expertise will provide valuable contributions to the state and national decision-makers in

addition to the communities directly affected by a potential outbreak of PSP.

Blind Test — NOAA Fisheries Science Center Toxin Testing Program
The blind test samples sent are seen in Table I. Samples 18 was not sent so it was removed from the

study, and sample 57 is an outlier and was also excluded.

Jellett Rapid PSP Test Strip Results, APIA
Reading the results
The test results area based on the intensity of the red color development of two lines (T and C) on the
test strip. With each set of 5 tests, a test interpretation guide is included. The major points to
remember when interpreting the results are:
e The C line must always develop and be equal to or more intense that the red color of the T
line. No C line development or a faded development indicates that the test is invalid.
e The more toxic the sample, the more the red T line is faded.
e  When the T line reaches develops to a color intensity that is 50% less than the C line, the test
fails and the toxin level is above 40ug or 80ug, depending on which test you are running.
e Ifaline (whether C or T) does not have uniform color development along the line, read use
the least intensive part of the line to interpret the results.
e Ifyou are not sure if the test fails at the 40pug level, using the same extract, run the test at the

80ug level.
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Contre! Sample PSP Test Strip
40000-19Apro05

Figure 2. Jellett test strip line interpretation card used to determine if test results are positive or
negative.

Figure 3. Test strip images from PSP study sites.
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HOBO temperature data loggers

Data on ocean temperature was collected at several sampling locations using HOBO water
temperature loggers. Ocean temperature data may be a useful indicator of climate change at the
regional level and may correlate to PSP events. Four HOBO temperature data loggers were deployed.
The two deployed near Nikolskoye, Commander Islands were lost in rough weather and seas. The
Unalaska data logger was recovered, data logged in early March 2007 and redeployed. The Unalaska

data logger was recovered again in early March 2008.

17



1 &

1019548

—Tamp, °F

& Coupler Detached
¥ Coupler Attached
# Host Connected
> Stopped

+ End OF File

07106
07/01/06 12:00:00 AM GMT-08:00

Figure 4.

oy w7 oths

U?JLUS
07/01/08 12:00:00 AM GMT-08:00

Marine water temperature in Unalaska small boat harbor at 5 meters below the

surface using HOBO temperature data logger for the period July 20, 2006 to March 13, 2008.
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Marine water temperature in Sand Point boat harbor at 5 meters below the surface

using HOBO temperature data logger for the period May 1, 2006 to November 1, 2007.

Note that the spike in early December 2007 was a result of the data logger being removed

from the water, taken to a local hotel room where the data was downloaded. After

downloading the data, the logger was returned to the same marine location until it was

removed November 1, 2007.

DISCUSSION

The Marine Biotoxins Program, Northwest Fisheries Science Center, NOAA Fisheries, Seattle, WA

analyzed the samples using a variety (See Appenix C) and prepared the summary (See Appendix D)
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of the data. Sample 18 was not sent so it was removed from the study. They checked (QA/QC) the
data for numbers 57 and 99 and determined the data are correct in the spreadsheet according to their
analyses. Sample 99 can be explained by the toxicity factor difference between Quilliam and Oshima
methods. The toxicity factor (converting dcGTX to STX equiv.) is higher according to Oshima
compared to Quilliam. That is why they get a different result. Sample 57 is a strange case. The
Marine Biotoxins Program, Northwest Fisheries Science Center double and triple checked the RBA
data and according to their analyses, that is a correct number (analyzed several times). However, this
outlier was left out of the comparison study. So the study consists of a total of 104 samples (106
minus #18 & #57). The brief overview from Marine Biotoxins Program, Northwest Fisheries Science
Center is included (Appendix H) and a subsequent draft publication will be available for review

within a year.

CONCLUSIONS

Education and Outreach

The objective of educating the community residents about the risk of encountering PSP from their
harvest and the difference in species of bivalves and harvesting and processing methods to reduce risk
of illness was achieved through series of public workshops, newsletters, web pages and regional
teleconferences. At the community workshops, processes that produce PSP plankton blooms,
associated toxicity and their relation to climate change and traditional observations were discussed.

See “Outreach” section of this report below.

Community-based Monitoring

Tribal/village environmental staffs were trained in use of the Jellett PSP test kit and identification of
risks and symptoms of PSP. In the training and monitoring process, technicians also learned the
stringent requirements necessary for designing a monitoring program, the importance of following
clear and concise standard operational procedures, maintenance of data quality, archiving samples
and data and reporting results. In the primary communities these technicians performed baseline
assessment at selected locations in the Aleutian and Commander Islands to determine occurrence and
potential range expansion as a result of climate change and to compare collected data with
information based on traditional knowledge. Field test results were confirmed with the Jellett Biotek
laboratory, the DEC lab using mouse bioassay and the Marine Biotoxins Program, Northwest
Fisheries Science Center, NOAA Fisheries, Seattle, WA., using a liquid chromatography (HPLC)
method was validated by the AOAC for PST determination in shellfish.
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Testing Methods

The Jellett Rapid Test (JRT) is a valuable screening tool that gives a fast and qualitative result.
However, the test results in a high percentage of false positives. The Jellett test kit tests for 40 ug
without proceeding to the special procedures. So, a false positive would be a positive at 40 ug with
Jellett while the HPLC or other tests would indicate levels below 80 ug. Based on this there were a
total of 60 positive Jellet tests out of 104 samples included in the study. Of these 11 tested positive by
the other methods. So, 81.67% of the Jellet positives were proven to be false. However, there is an
extremely low rate of false negative Jellet tests (none reliably recorded). This would suggest that the
Jellet test is an excellent first screening method, and that a negative Jellet test virtually assures safety
of the tested sample. However, there is a good probability that samples which test positive with Jellet
are still safe to consume based on the present maximum allowable toxin levels. In this case collected
specimens would need to be stored while additional testing using the other method was performed,
and then if the results were negative the stored shellfish could be consumed.The receptor-binding
assay (RBA) is useful for monitoring purposes. This method gives a measurement of the biological
activity of the toxins present in a sample, but does not discriminate the suite of toxins. Mouse
bioassay tests the measure only to a lower level of 32 ug/100 grams of shellfish tissue. The HPLC
method is technical and time-consuming but has the advantage of determining the suite of toxins
present in a sample, which can be used to more accurately estimate the potential toxicity of the

sample than other biochemical methods. It is also very useful for research purposes.

Knowing the composition and concentrations of the various PSP toxin analogs is useful in assessing
the level of potential health risk. As an example, the butter clam contains a larger proportion of the
highly toxic carbamate toxins (STX, GTX) as compared with littleneck clams that convert toxins to
lower toxic decarbamoyl toxins (dcSTX, dcGTX; ;). When found in the same location and date,

butter clams are consistently more toxic than littleneck clams.

Distribution of PSP

Finding low levels of paralytic shellfish poison toxin in shellfish of the Bering Sea is a significant
finding. With the HPLC test procedure, we found PSP levels of 8.36 and 8.66 ug/100 grams of
mussel tissue in the Pribilof Islands indicating widespread presence of the toxin. The date of the toxin
measurement being in mid-April is also significant because PSP would not be expected to be in blue
mussels this early in the season. Although the current levels of PSP are low, climate change could

affect future concentrations.
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Finding PSP in the Bering Sea, even at low values, is significant since the study also found that the
surf clam, Mactromeris polynyma, can reach toxin conditions at Sand Point, south of the Aleutian
Peninsula, and HPLC analysis reveal the predominant PSP analog in surf clams as the highly toxic
saxitoxin. Surf clams are a predominant food item for Pacific walrus (Odobenus rosmarus) in the
Bering Sea, and we are discussing with USGS marine mammal program staff whether they would like

surf clam samples tested from a sample harvest or from the stomach of harvested walrus.

Table 2: Communities with significant positive tests for PSP

25

20

M Total Samples Included in
Study

15

M Jellet Test Positives

= MBA, RPC or HPLC Positives

Port Lions Sand Point Unalaska

Outcomes

King Cove has established a locally-controlled and funded PSP testing/monitoring program to help
insure that their clams are safe to eat. Several people in the region have expressed their increased
caution of eating bivalves. A PSP monitoring program is continuing in Port Lions and a proposal is
being reviewed for the Native Villages of Ouzinkie and Old Harbor on Kodiak Island. These
programs are using the SOP for this project to design their monitoring plan. Future public education,
training, and monitoring designs will have access to the educational and training materials developed
from the program. Locally trained PSP project technicians continue to offer local expertise about

bivalve species and PSP.
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Distribution of Information

The project provided Alaska Department of Environmental Conservation and will provide Health
Department of the Kamchatka Regional Administration with PSP monitoring data and it is
recommended that these government agencies develop additional surveillance programs and

advisories to consumers of traditional foods.

PUBLICATIONS

One publication is in the queue and should be available within a year. That effort is being led by
Pedro Costa, Keri Baugh, Shelly Nance and Kathi Lefebvre, Marine Biotoxins Program, Northwest
Fisheries Science Center, NOAA Fisheries, Seattle, WA.

UNANSWERED QUESTIONS

This project has established a baseline for PSP in Alaska, but how will the distribution change with
warming oceans? Is PSP playing a part in selecting for top predators in Alaska’s oceans? Is there a

relationship with Alexandrium and other harmful algal bloom species?

OUTREACH

1. Monthly Reports

APIA: Monthly reports were provided to the APIA administration and the PSP reports were
provided to the APIA and AIA Boards of Directors. These reports were brief and typically
looked like the example in Appendix I.

Community Reports:
Communities and Agencies: Periodic reports were sent via e-mail to community and agency
staff and people interested in the PSP project. Updated reports were sent about every 5 weeks

to approximately 500 recipients. The 10-8-07 report is included as Appendix I.

2. Community workshops
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We had community workshops throughout the region to explain to community members the
goals of the PSP project and educate people about PSP. The community notice for Sand Point
is included as Appendix J.

3. Web sites (AIA, APIA, CSI, NPRB, University of Alaska)
<http://seagrant.uaf.edu/features/PSP/psp page.html>

<http://www.aleut-

international.org/files/Download/2006%204th%20Quarter%20newsletter%20Final.pdf>

<http://www.aleut-
international.org/files/Download/2007%201st%20Quarter%202007%20newsletter%20final.p
df>

<http://project.nprb.org/view.jsp?id=c974307d-3¢90-4f56-adb3-d6¢370d38dd0>
<http://www.pices.int/publications/annual_reports/Ann_Rpt_06/2006%20HAB-S_f.pdf>

The APIA PSP front page is included as Appendix K.

4. Presentations to AIA and APIA boards.
Each quarter reports are provided to the boards at APIA and AIA about the PSP project. Several
presentations about the PSP project have been given to the APIA Board of Directors. One of the

written board reports is included as Appendix L:

5. Scientific meeting presentations:
PICES, Japan — resulted in collaboration with NOAA
Alaska Forum for the Environment

Panel Presentation at the Alaska Public Health Summit (abstract included as Appendix M)

6. Newsletters:

<http://seagrant.uaf.edu/features/PSP/psp page.html>

<http://www.aleut-
international.org/files/Download/2006%204th%20Quarter%20newsletter%20Final.pdf>
<http://www.aleut-
international.org/files/Download/2007%201st%20Quarter%202007%20newsletter%20final.pdf>
<http://project.nprb.org/view.jsp?id=c974307d-3¢90-4f56-adb3-d6¢370d38dd0>
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<http://www.pices.int/publications/annual reports/Ann Rpt 06/2006%20HAB-S f.pdf>

<http://www.apiai.com/apia newsltr april08 web.pdf>

7. Shared data with regulatory agencies.

The PSP data and regular updates were provided to the State of Alaska agency responsible for
regulating safe shellfish harvest, Alaska Department of Environmental Conservation and the public
health decision-maker responsible to protect human health and Health Department of the Kamchatka

Regional Administration.

8. Media.
http://thedutchharborfisherman.com/news/show/2302
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PART 3: LOCAL AND TRADITIONAL KNOWLEDGE SURVEY

The traditional knowledge component of the project was led by Victoria Gofman, MA. The survey

data analysis was performed by Michele Harmon, PhD, and Kabir Khanna, MA, Westat, Rockville,

MD. They prepared a report entitled “Survey of Local and Traditional Knowledge about Paralytic

Shellfish Poisoning in Alaskan and Russian Aleut Communities” to address the following questions:

*  What traditional knowledge exists in the community regarding the safety of shellfish, toxins, and
paralytic shellfish poisoning (PSP), and how is this knowledge transmitted?

=  What indicators do people use to determine when to collect and consume shellfish?

= Have people observed and taken notice of PSP in recent history?

METHODS

Participants

All Aleut communities (See Map (Figure 1)) involved in collection and testing of samples for this
project were invited to take part in the local and traditional knowldege survey. The intent was to
conduct the survey at least in two communities, one Alaskan and one Russian. Four Alaskan villages
and the participating Russian Aleut community expressed interest. A training workshop was held in
Anchorage in April, 2007, for the four Alaskan villages. Four participants, one project coordinator
each from Akutan, King Cove, St. George, and Sand Point were trained at the workshop. The Russian
coordinator in the village of Nikolskoye was trained long distance.

For various personal reasons coordinators in Akutan, King Cove, and St. George left the project and it

was not possible to train new people due to financial limitations and time constrains.

Whereas it is disappointing, the two remaining communities, Nikolskoye in Russia and Sand Point in
Alaska, were a good match as they have some commonalities, such as the population size and in the
level of assimilation with predominant cultures.

Sand Point (Qagun Tayagungin in Aleut) is a fishing community with approximately 950 residents,
about half of whom are Aleut. Sand Point has one of the largest commercial fishing fleets in the
Aleutian region. The first residents were Aleuts from nearby villages and Scandinavian fishermen.
Sand Point can be accessed by either plane or boat. Traditional harvest includes fish, marine
mammals, terrestrial mammals, invertebrates, birds and eggs, as well as edible plants. Several Aleut

communities are located nearby, including King Cove, Nelson Lagoon, False Pass, and Akutan.
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Nikolskoye has a population of 800 people, 300 of whom are Aleut. Nikolskoye is the only Aleut
settlement in Russia. Subsistence and small commercial fishing are important for local residents but
many are also employed by the local government to provide services to the village. Nikolskoye can
be accessed by boat or plane, but neither is reliable. Traditional harvest includes fish, salmon row

(caviar), fir seal, birds and eggs, marine invertebrates, seaweed and mushrooms.

Both communities rely on subsistence and family commercial fishing for their wellbeing, though in
Nikolskoye the scale of commercial fishing is much more modest. Both villages have been
experiencing a substantial loss of the Aleut traditional culture: only English and Russian are spoken

and just a few Elders are left who know the Aleut language.

Survey Instrument

The survey instrument was developed by the researchers and representatives from four Alaska Aleut
communities at a workshop in Anchorage in April 2007. (See Appendix P) Four coordinators from
the Alaskan villages of Akutan, St. George, King Cove, and Sand Point collaborated on the design of
the questionnaire to ensure that the questions were relevant to their communities. After the draft was
developed, they practiced administering the survey during a training session. Coordinators first
interviewed each other and then took turns interviewing an Aleut Elder from False Pass who was in
Anchorage during the workshop. The interviews were recorded and discussed with the coordinators.
A survey manual was also developed at the workshop. All recommendations were incorporated in the
final questionnaire, which was then translated into Russian. A Russian researcher from Nikolskoye
Natalia Tatarenkova, the project coordinator, reviewed and commented on the questions. A test
interview was conducted with a Russian respondent from Nikolskoye. The survey manual went

through final editing and was translated in Russian (See Appendix T.)

Thirteen “high harvesting” residents were surveyed in Sand Point, Alaska, and 30 were surveyed in
the village of Nikolskoye in Russia. All surveys but one were administered by researchers in an
interview format. The efforts in both villages were similar but it was more difficult to recruit
respondents in Sand Point than in Nikolskoye. One of the explanations could be that in Alaska
villagers are inundated with various surveys while in Russia this type of projects is still a novelty thus

more interesting and attractive for participation.

The final survey (See Appendix N) asked about the following topics:
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= Respondent Demographics
= Learning and Teaching about Shellfish
- How Respondents Were Taught About Shellfish (Question 6)
- How and What Respondents Teach Their Children (Questions 2, 7, 8, 9)
- Traditional Stories and Tales Heard About Shellfish (Questions 10, 11)
= Indicators of Shellfish Safety
- Shellfish Season (Questions 13, 20, 21)
- Weather Conditions (Questions 14, 15, 16, 17, 19, 42, 43, 44, 46)
- Perceptions of Shellfish Quality (Questions 26, 27, 28, 29)
= Shellfish Collection and Preparation Habits
Collecting Habits (Questions 41, 49, 51)
Favorite Shellfish and Traditional Foods (Questions 22, 23, 30, 31, 32, 39, 40)
Shellfish to Avoid (Questions 5, 24)
Shellfish Preparation (Questions 4, 33, 34, 35, 37, 38, 39)

Survey Administration

In Sand Point, Alaska, the Tribal Administrator helped recruit participants for the study. She
compiled a list of “high harvesting” individuals who were available for an interview and made
preliminary telephone calls. Only after that the local project coordinator, Dana Osterback, scheduled
appointments with people on the list. In Russia, the local project coordinator recruited participants for
the study. The Alaskan respondents were all men but the Russian respondents were made up of men
and women. Educational background varied among the respondents, with some having college

degrees, mostly among Russian respondents, and others not.

In March 2008, Gofman and the local coordinator conducted 13 interviews in Sand Point, Alaska.
Most of these interviews were conducted in Tribal Offices but a few elders were interviewed at home.
In Russia, the local coordinator, Tatarenkova, who has lived in the village of Nikolskoye for
approximately 15 years, conducted the 30 Russian interviews. These interviews took place in the
respondents’ homes in the village of Nikolskoye, on Bering Island. All of the English and Russian
surveys were administered in an interview format, except for one in Sand Point, where a respondent

wanted to complete the questionnaire by himself.

All respondents were compensated for their participation. Alaskan respondents received a $20 gift

certificate for gas, and Russian respondents received money.
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Data Analysis

The survey included several different types of items such as yes/no questions, categorical scales,
Likert-type ratings, and questions with open-ended quantitative and qualitative response options.
Thus, various types of data analysis were conducted to summarize findings. Yes/no responses are
reported as percentages of yes responses, no responses, and other responses (e.g., do not know).
These data are often accompanied by pie charts embedded in the text. Categorical scales and Likert-
type ratings are often reported in tables as means, with the minimum and maximum values shown for
all respondents. In addition to being reported in the text, some of these results are also represented by
bar graphs. For the open-ended qualitative questions, we report the prototypical responses or
common themes that emerge from the answers provided. When we observed important differences

between the Alaskan and Russian responses, we noted these differences in the report.
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RESULTS

Respondent Demographic Profile

Based on the year of birth, the average respondent was 52 years old (born in 1956). The youngest
respondent was 25 years old and the oldest was 86 years old. The average length of time spent in the
location where the interview took place was 43 years and ranged from 13 years to 81 years. The
average length of time spent in the region - Western Alaska for Alaskan respondents and the
Commander Islands for Russian respondents - was 50 years and ranged from 15 to 86 years. Many
respondents reported having lived in their current location and in the broader region throughout their
entire life. The average length of time gathering shellfish was 31 years and ranged from 7 to 61 years

with most respondents reporting that they had gathered shellfish since childhood.

Learning and Teaching about Shellfish

The following section describes the transmission of cultural knowledge about shellfish.

How Respondents Were Taught About Shellfish (Question 6)

As Figure 6 illustrates, when asked, “Who taught you about shellfish?” the majority (72%) of the 43
people who answered this question said they were taught about shellfish by a family member. Of the
survey respondents who mentioned they were taught by family, slightly more than half (53%) were
taught by a parent while others were taught by a grandparent (14%), an aunt or uncle (14%), and/or a
sibling (6%).

Some (14%) of the 43 respondents learned from other children and a smaller proportion (12%)
reported that they learned by some other means such as from older community members. Although
the Russian respondents reported learning about shellfish from other children none of the Alaskan

respondents reported that they learned about shellfish in this way.
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Figure 6. Who taught you about shellfish?
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Some of the 31 respondents that reported learning about shellfish from a family member reported
learning from multiple sources, for example, a parent and a grandparent. Most of the respondents
learned about shellfish from firsthand experience by going to the coast and collecting them, often
with family members. One respondent reported learning solely about the shellfish preparation
process, but not about how to collect them. Several of the Alaskan respondents learned about shellfish
at Sand Point and in King Cove, while most of the Russian respondents learned at Nikolskoye or
Preobrazhenskiy, an Aleut village on the Medny (Copper) Islands that existed until middle of the 20"

century when its population was consolidated in Nikolskoye.

How and What Respondents Teach Their Children (Questions 2, 7, 8, 9)

Ninety percent of respondents reported having children. Of those who reported having children, 79%
reported teaching their children about shellfish. The vast majority (89%) reported that their children
enjoyed clam digging but one respondent said his/her children did not enjoy this activity and two
reported that their children have never dug for clams. Of the respondents that said their children enjoy
clam digging, nearly half (48%) made a comment about the shellfish being small, not alive, or hard to

find. However, it should be noted that only the Russian respondents made these types of statements.

Qualitative comments indicate that most respondents think children should be taught about shellfish
at an early age and the earlier children learn about shellfish, the better. When asked specifically at

what age they should be taught, responses ranged from 2 to 10 years old. Some of the things that
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respondents reported teaching their kids were where to find shellfish, how to tell if they are okay to
eat, and how to prepare them. Many respondents teach their kids by taking them along when they go
to collect shellfish.

In addition, several Alaskan respondents thought that it was important to share information about PSP
and red tides with kids. One respondent pointed out that although he/she wanted his/her child to
understand that a tingling sensation when chewing on the shellfish indicates it is not good to eat, this
person warned that people should not let kids do this type of testing, which is dangerous and

ineffective even though it is still practiced.

Even thought they did not explicitly mention PSP or red tides, several Russian respondents indicated
that it was important to teach kids which shellfish are safe and which are unsafe with a few succinctly

reporting that it was important to tell children when to gather, what to gather, and where to gather.

Traditional Stories and Tales Heard About Shellfish (Questions 10, 11)

When asked, “Have you heard any traditional stories/tales about shellfish?” approximately one
quarter (26%) reported that they had but most (74%) said they had not. Qualitative findings show
that most respondents had heard stories from family members while some learned from others in the
community. Most of the Alaskan stories concerned cases of PSP, while only a few of the Russian
stories did. Most Russian respondents did not know anything about Red Tides or cases of PSP,
according to the interviewer notes. However, a couple of the Russian respondents mentioned PSP-
related deaths occurring several decades ago. Two other Russian respondents also mentioned a news
story about Red Tides from three or four years ago, suggesting a limited amount of local knowledge

about the subject.

Almost all respondents (93%) indicated that they thought the Aleut people had always eaten shellfish,
while only one did not (2%), and two people (5%) reported that they didn’t know. When respondents
said they thought Aleut people had always eaten shellfish, they were then asked, “What makes you
think so?” Many respondents thought so because shellfish are a good, nutritious, source of food for
communities living by the sea, while three of the 13 Alaskan respondents pointed to archaeological

evidence.
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Indicators of Shellfish Safety
The following section describes what kind of information respondents use to determine the safety of

collecting and eating shellfish.

Shellfish Season (Questions 13, 20, 21)

The survey items on shellfish season ask open-ended qualitative questions about the best season and
months to collect shellfish, when the season begins and ends, and what environmental differences (if
any) are observed during the months when shellfish are gathered compared to the months when

shellfish are not gathered.

Most of the Alaskan respondents indicated that winter was the best season for collecting shellfish,
whereas most of the Russian respondents said that spring, was in fact, the best month. There was
some variability in the length of the indicated shellfish season. A few Alaskan respondents included
fall in the season, but those that mentioned actual months mentioned winter months, such as,
“December and January” with a few reporting, “months with r.” Several Russian respondents said
that the season starts in the winter but ends in summer, and all respondents except for one felt that the
season included spring. When asked about specific months, many of the Russian respondents
mentioned the spring and summer months of, “March through May,” and “May through June.”

Clearly, the Alaskan and Russian respondents think of the shellfish season differently.

Respondents were also asked whether they would ask kids to collect shellfish in the current month.
Alaskan respondents, for whom the month in question was March, mostly said that they would (80%).
Almost all of the Russian respondents, who were administered the survey in the winter months, from

late November to early February, said that they would not (97%).

PSP testing performed in this project showed positive results for the presence of PSP in Sand Point in
March of 2007 (No testing was performed in 2008). In this case, the local knowledge and scientific

data converge.

While all PSP results from November to February were negative, most of the respondents in
Nikolskoye on Bering Island stated that these were not good months for shellfish gathering. Some of
the qualitative information in respondents’ comments provided explanation for this divergence.

Winter weather in Nikolskoye can be brutal with strong winds and storms and some respondents sited
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more difficult access to the harvesting areas and dangerous conditions in winter rather than concern

about poisoning.

Considering that the presence of PSP or PSP poisoning has never been documented on Bering Island
(Tatarenkova), it is interesting that local residents showed any knowledge of PSP at all. The LTK
survey was conducted after Wright’s visit to Nikolskoye in summer of 2006 when he presented
information about the project and educated about PSP. According to Tatarenkova, some respondents
who attended the presentation applied this information to their answers during LTK survey. She also
explained that the absence of PSP on the island was likely due to the topography of the shoreline and
the local climate: the local ocean currents are strong and there are no protected bays where water
could get warm in summer. At the same time, the traditional knowledge about seasonal bans on
shellfish harvest existed in the community. That was demonstrated in the answers of elders (age 80
or older) participating in the survey. These individuals are decendents of the Aleuts from Attu, Atka
and other villages relocated by the Russian American Company to the Commanders to harvest Fur
seals in the first quarter of the 19™ Century. They still remember what they learned from their
ancestors about shell harvest ban in late spring and summer when in the the Eastern Aleutians and
other areas in Alaska PSP illness and death were known to occur.

For about 180 years, there have been very few interactions between the Aleuts from the Commanders
that remained part of Russia after the sale of Alaska in 1867 and the Aleuts from other islands that
became part of the U.S. The significance of this is in that that it proves that the Aleut knowledge on

seasonal outbreaks of PSP goes back at least several centuries.

Weather Conditions (Questions 14, 15, 16, 17, 19, 42, 43, 44, 46)

As shown in Figure 7, when respondents were asked if a low tide is the only important condition for

collection of shellfish, 91% said yes, 7% said no, and 2% did not know.
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Figure 7. When the tide is low, is it the only condition important for collection of shellfish?
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However, when respondents were asked if water temperature is an important consideration for

collection of shellfish, 63% said yes, 32% said no, and 5% did not know (See Figure 8.)

Figure 8. Is water temperature important to you when you decide to gather shellfish?
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Respondents were also asked if air temperature is an important consideration for collection of
shellfish. As Figure 9 shows, 33% said yes and 67% said no. Thus, there is a high degree of
inconsistency in the responses to these questions, as many of the respondents who reported that low
tides were the only important condition went on to say that water temperature and air temperature

were also important things to consider.
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Figure 9. Is air temperature important to you when you decide to gather shellfish?

Is air temperature important to you when you
decide to gather shellfish?

Respondents were also asked to indicate ideal, “cool”, and “warm” temperature ranges for water and
air. Most of the Alaskan respondents answered these questions but almost none of the Russian
respondents gave an answer. In other words, the data show that nearly all of the Russian respondents
gave “no response” to items asking their opinion on what they consider a “cool,” “warm,” or ideal

temperatures for air and water when gathering shellfish.

Among the few respondents that provided an ideal water temperature range, the overall range was 30°
F to 45° F. “Cool” water temperatures ranged from 32° F to 40° F, and most respondents considered
water temperatures above 40° F as “warm”. Several respondents indicated that the air temperature
should be cold but not freezing. “Cool” air temperatures varied greatly from 30° F or below to above

50° F. “Warm” air temperatures also varied greatly from 30° F to 65° F.

Respondents were asked what the weather should be like when gathering clams and mussels and were
provided with the following response options: clear and calm, clear with wind, cloudy and calm,
cloudy with wind, raining, snowing, and other. Many respondents chose multiple options, and many
indicated that there should not be strong winds. Table 3 lists the frequency of each response

category:
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Table 3: Weather conditions for gathering clams and mussels

. Percent of respondents
Weather conditions o .
providing this response

Clear and calm 85%
Cloudy and calm 79%
Clear with wind 62%
Cloudy with wind 31%
Raining 21%
Snowing 18%

Respondents were also asked an open-ended qualitative question about when children should avoid
gathering shellfish. Common responses were that children should not gather shellfish when the
weather is stormy or windy, because children can slip and fall or become ill from, for example,

frostbite or hypothermia.

Respondents were asked to rate the importance of water temperature (question 42), water clarity
(question 43), ocean currents and upwellings (question 44), and the amount of natural light (question
46) to their decision to gather shellfish. Respondents used a 5-point scale with the following response
options: 1=Not at all important, 2=Not very important, 3=Somewhat important, 4=Important, and
5=Very Important. The mean response for each condition is displayed in Figure 9. This figure shows
that water temperature is the least important with an average rating among respondents of 2.5
(between “not very important” and “somewhat important”) and ocean currents and upwelling’s is the
most important with an average rating of 4.1, indicating that overall, or on average, respondents rated

this environmental condition as “important” when deciding whether to gather shellfish.
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Figure 10. Average importance of environmental conditions
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This graph (Fig. 10) helps in understanding an array of indicators used by local residents in their
decisions on shellfish harvest. These indicators mostly converge with the conventional scientific
knowledge and are confirmed as some of the factors influencing growth of Algae blooms. Whereas
no respondents provided an explanation on how these indicators effect the growth of Algae and
presence or absence of toxin, correlation of rating of importance of the shown indicators with

conventional science is significant.

Perceptions of Shellfish Quality (Questions 26, 27, 28, 29)

Question 26 asks respondents if shellfish are different today than they were 20 years ago. Responses
to this question were quite mixed with 48% saying yes, 38% saying no, and 15% indicating they did
not know. Among Alaskan respondents, 73% said yes, 18% said no, and 9% said they did not know
(see Figure 10A). Among Russian respondents, 56% said yes, 17% said no, and 27% said they did
not know (see Figure 10B). Thus, Alaskan respondents were more likely to indicate a change in
shellfish quality over the past 20 years. Among all respondents, those that said, “yes” were then
asked how shellfish were different. Many felt shellfish are now smaller, some felt they are now also
scarcer, and a few felt that they have accumulated more toxins. Respondents were also asked to
indicate, in question 27, how clams are different today from when they were a child. Most
respondents indicated that clams are now smaller; however, a few respondents said they are bigger
and still others responded that they are the same or talked about their relative scarcity rather than their

size (see Figure 10C). Regardless of their age, Alaskan and Russian respondents were most likely to

37



mention that clams are smaller nowadays.

The range of answers to these questions can be explained by the way the questions were formulated.
The intention was to avoid any “lead on” answers. The word “different” is neutral but can lead to a
variety of answers. Despite these variations, most of the respondents indicated that they have noticed
some change in regards to shellfish and the change is perceived as negative (smaller size and/or

scarcity).

Figure 11A. Are shellfish different today than 20 years ago? (Alaskan Respondents)
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Figure 11B. Are shellfish different today than 20 years ago? (Russian Respondents)

Are shellfish different today than 20 years ago?
(Russian Respondents)

27%

17%

56%

@ Yes ®m No 0O Don’'t know

38



Figure 11C. Nowadays, the clams are than they were when I was a child.
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Respondents were also asked to list the three most important things to remember when deciding if a
clam is not good to eat (question 28) and the three main qualities that indicate that a clam is good to
eat. Respondents reported several indicators of shellfish safety, including time of collection, location
of collection, its smell and visual appearance (size, color), and whether or not it is alive. In addition,
four out of 13 Alaskan respondents (31%) pointed to Red Tide warnings as a reason not to eat

shellfish. None of the Russian respondents mentioned Red Tides as a reason.

Shellfish Collection and Preparation Habits
The following section describes where respondents go to collect shellfish, their favorite dishes, which

shellfish respondents avoid, and common methods of preparing shellfish.

Collecting Habits (Questions 41, 49, 51)

Question 49 asks respondents which beach they go to for collecting shellfish. Among Alaskan
respondents, Spit Beach was the most common response while Gavanka Creek, Ladyginkoy Creek,
and Kitovy Bay were the most common responses from the Russian respondents. When asked which
shellfish they thought they would find if they went out today and where to look for them, several
respondents thought they would find butter clams, and a few mentioned cockle shells, and mussels.
Alaskan respondents who disclosed a location mainly pointed to Spit Beach, while Russian

respondents mainly said they would look near their settlement or at Kitovy Bay.

Respondents were also asked, “If your community were not able to gather shellfish any more for
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some reason, how big an impact do you think that would have on the community?” Respondents
rated the potential impact using the following 5-point scale: 1=None, 2=Not much, 3=Somewhat big,
4=Pretty big, and 5=Very big. The mean (average) response was 2.95 (Somewhat big), and responses
ranged from None (i.e., no impact) to Very Big (i.e., a very large impact). When broken out by type
of respondent, the average impact was slightly greater among Alaskan residents (3.23) than among
Russian residents (2.83). However both of the averages generally represent a response of “Somewhat

big” for the two groups.

Favorite Shellfish and Traditional Foods (Questions 22, 23, 30, 31, 32, 39, 40)

Respondents were asked to rate how much shellfish they eat compared to other food that they eat on a
5-point scale with the following response options: 1=None, 2=Not much, 3=Some, 4=Quite a bit, and
5=A lot. The mean response for all respondents was 2.0, or “Not much.” The mean response was
slightly greater among Alaskan respondents (2.23) than among Russian respondents (1.9), but the
average amount of shellfish each group eats compared to other foods is still considered to be “Not
much.”

In response to a fill-in-the-blank question (question 22) that read, “My favorite shellfish are....,”
respondents reported a variety of favorite shellfish, of which clams, mussels, and chimigi were
especially popular. Respondents were also asked (question 23) to specify which species of shellfish
they would always let their family eat and why. Again, clams, mussels, and chimigi were repeated,
but there were many other responses as well. In terms of why they would always let their family eat a
particular shellfish species, individuals often reasoned that they have always eaten these species

and/or know them to be safe.

Question 32 asked respondents to report the best traditional foods that come to mind. While many
respondents associated fish, seal, and other non-shellfish dishes with traditional foods, a few
respondents mentioned shellfish in their answer. Question 30 asked respondents to complete the
sentence, “When I eat our traditional food it makes me feel....” Responses to this question were
overwhelmingly positive, with some people reporting that it made them feel closer to their culture and
traditions, and others simply saying it made them feel satisfied. Many respondents also indicated that

people say a person who eats a lot of shellfish will be happy and healthy.

Shellfish to Avoid (Questions 5, 24)

One of the qualitative questions (question 24) asked respondents which species of shellfish they
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would not let their family eat and why. Some of the Alaskan respondents said they would not let their
family eat mussels due to safety concerns, but the data show none of the Russian respondents listed
any species of shellfish to avoid, suggesting that they would let their family eat any type of shellfish.
When asked if they know anyone who still eats mussels, 81% of all respondents said yes, and 19%

said no.

Shellfish Preparation (Questions 4, 33, 34, 35, 37, 38, 39)

One of the early survey questions (question 4) asked respondents how they prepare their clams. A
variety of methods were mentioned, including frying, steaming, baking, chowder, stewing and eating
them raw. Many Russian respondents reported cooking clams and baking them in an oven or on an
open fire, while Alaskan respondents were more likely to fry them or make chowder. Differences
between Russian and Alaskan responses also conveyed the complexity of the dishes (or cuisine) for
the Russian residents. In discussing their preparation methods, for example, they used local words
that described specific ingredients, such as “glazki” (meaning “little eyes”). Finally, in their responses
to question 4, none of the respondents mentioned that the way they prepared their clams was intended

to eliminate toxins.

A series of questions that asked about storing and eating shellfish revealed only 12% of respondents
reported having shellfish in their freezer at the time of the interview, while the other 88% said they
did not. None of the Russian respondents reported having shellfish in their freezer. Thus, the
overwhelming majority (88%) of respondents reported using only fresh shellfish. Respondents were
also asked how often they prepare shellfish for their family (question 35). Alaskan respondents tend
to prepare shellfish for their family on a weekly or monthly basis, while Russian respondents do so

less often, reporting yearly or never.

The majority of Alaskan respondents (92%) reported getting shellfish from other areas. King Cove
was the most common area from which they reported getting shellfish. Almost half (46%) of the
Alaskan respondents reported sending shellfish to other areas, and most of those who did, said they
sent it to Anchorage. None of the Russian respondents reported sending shellfish to other areas, which

makes sense since Nikolskoye is an isolated community with poor transportation.

As Figure 15 shows, when respondents were asked whether they eat more store bought food or

traditional food, 80% said store bought, 12% said traditional, and 7% said both. Alaskan respondents
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were less likely to eat store bought food than Russian respondents (64% vs. 87%) and more likely to
eat traditional food (36% vs. 3%). Qualitative responses to question 39 showed common reasons for
eating more store bought food included convenience and the fact that there is not a sufficient amount
of traditional food available. Several respondents thought traditional foods were healthier and would
prefer them were they more readily available. The most common reason given for eating more

traditional food was its affordability.

Figure 12. Do you eat more store bought food or more traditional food?
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Below are three tables summarizing answers of all respondents. The answers are segregated
by the main topics of the survey: 1.) Learning and Teaching about Shellfish; 2.) Indicators of
Shellfish Safety; and 3.) Shellfish Collection and Preparation Habits.

Table 4: Summary of responses - Learning & Teaching about Shellfish

Learning and Teaching about

Shellfish Most Frequent Response

Survey Item Alaskan respondents | Russian respondents All respondents

2. Do your kids enjoy clam digging

(yes/no)? Yes (90%) Yes (86%) Yes (89%)
Family member Family member

6. Who taught you about shellfish? Family member (77%) (70%) (72%)

7. Do you have kids (yes/no)? Yes (85%) Yes (93%) Yes (90%)

8. Have you taught kids about

shellfish (yes/no)? Yes (91%) Yes (71%) Yes (79%)

9. What information do you think Where/when to Where/when to

would be important to share with kids Red Tides (31%) gather (60%) gather (39%)

learning about shellfish?

10. Have you heard any traditional No (83%) No (74%)

stories/tales about shellfish (yes/no)? No (50%)
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11. Do you think Aleut people have Yes (97%) Yes (93%)
always eaten shellfish (yes/no)? Yes (83%)
Table 5: Summary of Responses — Indicators of Shellfish Safety
Indicators of Shellfish Safety Most Frequent Response
Survey Item Alaskan respondents | Russian respondents All respondents
13. The best season to collect shellfish Winter months (100%) | Spring months (90%) | Spring months (71%)
is:
14. When -the tide is low is it the oply Yes (75%) Yes (97%) Yes (91%)
condition important for the collection
of shellfish (yes/no)?
15. Is water temperature important to
you when you decide to gather Yes (75%) No (85%) No (63%)
shellfish (yes/no)?
16. Is air temperature important to o o o
Y N N

you when you decide to gather es (533%) 0 (76%) 0 (67%)
shellfish (yes/no)?
19. I don't think that kids should be
gathering shellfish when the weather Cold (40%) Bad (45%) Bad (44%)
is .
20. In a month like this I

ask kids to collect Would (80%) Would not (97%) Would not (78%)
shellfish (would/would not).

October to - -
21. What are the months that you May/Months with "r"
collect shellfish? (30%)
26. Are shellfish different today than . . .
20 years ago? Yes (73%) Yes (56%) Yes (48%)
27. Nowadays the clams are More scarce (27%) Smaller (74%) Smaller (57%)
than they were when |
was a child.
28. The three most irpportgnt thmgs. to Time of year (54%) Size/Location of Size/Location of
remember when deciding if a clam is . o . o
collection (75%) collection (49%)

not good are:
29. What are the three main qualities Ti £ 46% Size (64% Size (45%
that would tell you that the clam is ime of year (46%) ize (64%) ize (45%)
good to eat?

Table 6: Summary of Responses — Shellfish Collection & Preparation Habits

Shellfish Collection and

Preparation Habits Most Frequent Response
Survey Item Alaskan respondents | Russian respondents All respondents
4. How do you prepare your clams? Fried (62%) Baked (50%) Baked (35%)
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5. Do you know of anyone who still
eats mussels (yes/no)?
22. My favorite shellfish are

23. I would always let my family eat

No (62%)
Clams (90%)

Butter clams (60%)

Yes (100%)
Mamai (33%)

Mussels (53%)

Yes (81%)

Mussels (37%)

because

24. I would not let my family eat Mussels (30%) - -

because
30. When I eat our traditional food it good/great (38%) that it is delicious that it is delicious
makes me feel . (29%) (20%)
31. People say that a person who eats happy/healthy (18%) healthy (33%) healthy (29%)
a lot of shellfish will or is .
32. What is the best traditional food fish (46%) seal (27%) seal (19%)
that comes to mind first?
33. Do you have shellfish in your No (62%) No (100%) No (88%)
freezer (yes/no)?
34. Do you use only fresh shellfish Yes (62%) Yes (100%) Yes (88%)
(yes/no)?
35. How often do you prepare Monthly (54%) Yearly (48%) Yearly (40%)
shellfish for your family?
37. Do you get shellfish from other Yes (92%) No (97%) No (70%)
communities/areas (yes/no)?
38. Do you send shellfish from here to No (54%) No (100%) No (86%)
other places (yes/no)?
39. Do you eat more store bought Store bought (64%) Store bought (87%) Store bought (80%)
food or more traditional food?
40. Compared to other food that you Not much (62%) A little/Not much A little/Not much
eat, how much shellfish do you eat? (57%) (58%)
41. If your community were not able Somewhat big (31%) Somewhat big (77%) | Somewhat big (63%)
to gather shellfish any more for some
reason, how big an impact do you
think that would have on the
community?
49. What beach do you go to collect Spit Beach (62%) Gavanka/Ladyginkoy -
[shellfish]? (87%)

DISCUSSION

This project aimed at development of complementary relationships between scientific

research and traditional knowledge and between natural and social sciences that would

improve understanding of the risks of Paralytic Shellfish Poisoning to human health in the

Aleut communities and would help devise a better response system than if the conclusion had

been based exclusively on the findings of one knowledge system or one discipline.

The central question for general discussion is how local and traditional knowledge can inform

scientific research to help formulate new hypotheses, prove or disapprove the existing ones, and to
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point to new research needs. The research on local and traditional knowledge in this project will be

explored in relation to this question.

The hypotheses tested by the investigators were:

1. Local and traditional knowledge on safe harvesting of bivalves in the Aleut region is not
accurate or sufficient due to climate change impacts

2. Local residents will change their harvesting behavior if educated on the causes and qualities
of PSP

3. A low cost monitoring system can be established and run by the communities

It was assumed that local and traditional knowledge existed in the communities and that climate

change affected application of this knowledge.

The main project objectives were:

1. Educate local residents about causes, characteristics, and environmental conditions, including
possible impacts of climate change, for occurrence of PSP in bivalves and associated health
risks

2. Perform baseline assessment on occurrence and distribution of PSP at selected locations in
the Aleutian and Commander Islands by trained local technicians using Jellett Rapid Test kit,
a commercial antibody-based q