Chugach Regional Ocean
Monitoring (CROM)
Program

Comprehensive biotoxin,
harmful algae, and water
chemistry monitoring
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Chemistry Laboratory

Receives water chemistry samples from Tribal communities
Performs continuous monitoring in Resurrection Bay

Monitors for aragonite and carbon dioxide in the water

Significance of ocean chemistry

Shellfish health (CaCO3-)

**Baseline monitoring
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Biology Laboratory

Monitor for Harmful Algal Blooms (HABS) - neurotoxins they can produce
Microscopes to look for HABs

Run tests on blue mussels for Toxins (can test subsistence species!)

Next s‘ceps

Environmental DNA

e Small pieces of DNA found in the environment
e Allows us to accurately identify different animals and algae
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Goals

The CROM program strives to...

1. Collect and share baseline monitoring data on
water chemistry and harmful algae across the
Chugach region of Alaska

2. Provide information for Tribes (and the public) to
make choices about safe subsistence shellfish
harvest.
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Qutcomes
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Federal Regulatory Limits

CRRC does not regulate shellfish harvest — We only inform of the limits and what we find

Saxitoxin Domoic Acid

Algae: Alexandrium Species Algae: Psuedo-nitzchia species

: : : : A ic Shellfish Poi ASP
Paralytic Shellfish Toxin/Poison (PST/PSP) mnesic Shellfish Poison (ASP)

Federal Limit: 20 ppm
Federal limit: 80ug/100g PP

The allowable amount determined by the federal government

All commercial shellfish are required to be tested
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Alexandrium spp.

Tan et al.,, 2016
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Saxitoxin Results
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Pseudo-nitzscia spp.

Tas & Lundholm, 2016
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Domoic Acid Results

ppm
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Next steps in data management and analysis

PreL’Lm’mmU data REports

Sample Type
Blue mussel
Softshell clam
Blue mussel
Cockle
Blue mussel
Blue mussel
Softshell clam
Cockle
Blue mussel
Blue mussel
Blue mussel
Blue mussel
Softshell clam
Softshell clam
Blue mussel
Mya truncata
Macoma
Butter clam
Blue mussel
Macoma
Cockle
Butter clam
Softshell clam
Butter clam
Butter clam
Cockle
Littleneck clam

Littleneck clam
Butter clam

Community
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward

Port Graham
Port Graham
Port Graham
Port Graham
Seldovia
Seldovia
Seldovia
Seward
Tatitlek
Tatitlek
Tatitlek
Tatitlek
PWS
PWS

Sample Date
2022-07-18
2022-07-18
2022-07-27
2022-07-27
2022-08-09
2022-08-11
2022-08-11
2022-08-11
2022-08-24
2022-09-27
2022-09-30
2023-07-26
2024-03-06
2024-04-10
2024-04-30
2024-05-06
2024-05-06
2024-05-06
2024-05-07
2024-05-09
2024-05-09
2024-05-09
2024-05-09
2024-05-13
2024-05-13
2024-05-13
2024-05-13
2024-05-14
2024-05-14

Oamprehewsive awaLas’Ls

RBA completed (ug/100g)
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
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Questions?

Allison Carl

Ocean monitoring & shellfish
testing

acarl@crrcalaska.org

Annette Jarosz
Mariculture Director
annette@alutiigprideak.org
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Traditional Foods

Ken’aq qaillun stuulug caskiumagaq kentagan cumi

— When the tide is out, the table is set.
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Ocean Acidification

H20 + CO2 = H2CO3 = HCO3- + H+

What is OA?

0 Change in ocean chemistry

O Many unknown and widespread
effects

O Arctic waters are particularly
vulnerably

What we measure:

O Total dissolved carbon dioxide
O Aragonite saturation

O Temperature

Q Salinity

Q Alkalinity

Q pH

Significance:

O Shellfish health (CaCO3-)
0 Baseline monitoring



Harmful Algae Blooms
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Goals

The CROM program strives to...

1. Collect and share baseline monitoring data on
water chemistry and harmful algae across the
Chugach region of Alaska

2. Provide information for Tribes (and the public) to
make choices about safe subsistence shellfish
harvest
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Next Steps:
Molecular Monitoring
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Environmental DNA

Next steps in monitoring..

ASmall pieces of DNA found in the environment

Qldentify species of interest

QEffective monitoring method

for species Identification

g

QBuildout of molecular lab
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Environmental DNA

Procedure: Sample
Collection
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Environmental DNA

Protocol: Extraction
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Environmental DNA

Protocol: Quantitative Polymerase Chain Reaction (QPCR)
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eDNA Projects at APMI
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Pacific Herring

The Prince William Sound

e Once a robust commercial and
subsistence fishery

« Commercial Fishery closed in 1994

e Biomass decreased from 65,000 tons to
10,000 tons
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CRRC eDNA Project

Transferring Environmental DNA methods to the Alutiiq Pride Marine Institute (APMI) Laboratory to support the Chugach
Regional Ocean Monitoring Program (CROM) with determining the spatial distribution of Pacific Herring (Clupea pallasi)

Funded by ANA

Process and analyze eDNA
samples

Sample collection started in 2024



Environmental DNA

Results

Herring DNA Copies in Samples
AE+12
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Graduate Program

Investigating biodiversity using eDNA

Research Interest
UMethods and applications of eDNA
QMonitoring intertidal biodiversity

Goals:

1. ldentify variation in community compositions and
species richness at four distinct locations in
Resurrection Bay.

2. Investigate spatial and temporal variation in
biodiversity in Resurrection Bay.
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Methods

Collection, DNA extraction, target group

QFour locations in Resurrection Bay

OMonthly sampling over one year

LDNA extraction

18S rRNA primers (eukaryotic, cells with nucleolus)
» Animals, algae, plants

QIinform monitoring and mariculture efforts
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Questions?
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Chugach Regional Ocean
Monitoring (CROM) Program
& Graduate Project

Allison Carl
Biology Laboratory Manager
Alutiiqg Pride Marine Institute
Kurt Grinnell Scholarship Recipient
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The Day the
Water Died






CROM Program

What are we monitoring for?

O Coastal ocean chemistry and ocean
acidification (OA) signatures

O Presence of algae with the potential to form
harmful algal blooms (HABS)

O Presence of biotoxins associated with those
HABs (e.g. paralytic shelf poison (PSP))

O General environmental conditions and how
they related to HAB presence
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CROM Chemistry Lab
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OA Monitoring Partnerships

Expansion to monitoring include
Utgiagvik, Kotzebue, Nome, Unalaska,
Kodiak, & some research cruises.

Longest running sampling program In
Alaskal
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HABs Lab
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Harmful Algae Blooms
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Federal Regulatory Limits

CRRC does not regulate shellfish harvest — We only inform of the limits and what we find

Saxitoxin Domoic Acid

Algae: Alexandrium Species Algae: Psuedo-nitzchia species

: : : : A ic Shellfish Poi ASP
Paralytic Shellfish Toxin/Poison (PST/PSP) mnesic Shellfish Poison (ASP)

Federal Limit: 20 ppm
Federal limit: 80ug/100g PP

The allowable amount determined by the federal government

All commercial shellfish are required to be tested

N/ NI/N/NNINNNINININNNINININININNINININNININININNNININININININI NN NININININ NN NNINN NN N



Domoic Acid (ASP)
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Taxa

Chaetoceros.spp.
Chrysophyta
Coscinodiscus.morphotype
Navicula.morphotype
Pleurosigma.morphotype
Thalassiosira.sp.
Licmophora.sp.
Melosira.sp.
Skeletonema.sp
Ditylum.brightwellii
Thalassionema.sp.
Fragilariopsis.sp.
Prorocentrum.sp.
Ceratium.furca.morphotype
Rhizosolenia.sp.
Striatella.sp.
Nitzschia.morphotype
Protoperidinium.morphotype
Stephanopyxis.sp.
Cerataulina.sp.
Ceratium.longipes.morphotype
Leptocylindrus.sp.
Preperidinium.sp.
Scrippsiella.sp.
Ceratium.fusus.morphotype
Guinardia.sp.

Odontella.sp

Eucampia.sp.
Heterocapsa.sp.
Lauderia.sp
Noctiluca.scintillans
Planktoniella.sol
Bacteriastrum.sp.
Gyrodinium.spiralis
Asterionellopsis.sp.
Triceratium.morphotype

213
1/3
313
213
2/3
1/3
0/3
313
1/3
0/3
0/3
0/3
1/3
313
0/3
0/3
0/3
1/3
0/3
0/3
213
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
1/3
0/3
0/3
0/3
0/3

Jan
2025

1/4

214
1/4
214
1/4

0/4
214
0/4
0/4
0/4
2/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
214
1/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
1/4
0/4
0/4
0/4

Feb
2025

213
1/3
33
33
2/3
33
33
33
2/3
213
0/3
2/3
13
0/3
13
13
0/3
0/3
0/3
2/3
0/3
0/3
13
0/3
13
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3

Mar
2025

Algae presence absence

Seward
0/4 35
2/4 215
2/4 0/5

35
3/4 35
3/14 215
2/4 1/5
1/4 1/5
2/4
1/4 1/5
0/4 1/5
1/4 1/5
0/4 0/5
1/4 0/5
1/4 215
0/4 1/5
1/4 1/5
0/4 0/5
0/4 1/5
0/4 1/5
1/4
0/4 0/5
1/4 0/5
0/4 0/5
0/4 0/5
0/4 1/5
1/4 1/5
0/4 0/5
1/4 0/5
0/4 0/5
0/4 0/5
0/4 215
1/4 0/5
Apr May

2025 2025

2/4

3/14
0/4
0/4
2/4
314
1/4
0/4
1/4

1/4
0/4
0/4
1/4
0/4
0/4
0/4
1/4
1/4
2/4
0/4
1/4
0/4
3/4
0/4
1/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4

Jun

2025

2/6

1/6
3/6
1/6

0/6
1/6
1/6

3/6
1/6
1/6

0/6
1/6
3/6
0/6
3/6
2/6
0/6
1/6
3/6
0/6
0/6
1/6
0/6
0/6
1/6
0/6
0/6
0/6
0/6
0/6

Jul

2025

1M
11
0/1
0
0/1
11
0
0/1
0/1
0
0/1
11
1M
0/1
0/1
11
01
0
11
0/1
1M
0/1
0/1
0N
11
0/1
0
0/1
11
oM
0/1
0/1
0/1
0N
oM
01

Aug
2025

0/3
13
213
23
13
13
0/3
13
13
0/3
13
0/3
0/3
0/3
0/3
13
0/3
13
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
13
0/3
13
13
0/3
0/3

Jan

2025

Eyak
on 212
1M1 1/2
0/1 1/2
on 1/2
1M 0/2
0/1 2/2
on 0/2
0/1 0/2
11 2/2
1M 1/2
0/1 1/2
0/1 0/2
on 0/2
0/1 0/2
0/1 0/2
0/1 0/2
01 1/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
0/1 0/2
on 0/2
0/1 0/2
0/1 0/2
0/1 0/2
on 0/2
on 0/2
01 0/2
Feb Mar
2025 2025
Month

Count present

0

12 3 4 5 6

214
2/4
34

1/4
34
34

34
0/4
0/4
0/4
0/4
0/4
1/4
0/4

0/4
0/4
0/4
0/4
0/4
0/4
0/4
34
1/4
0/4
1/4
0/4
0/4
0/4
0/4
0/4
0/4
Apr
2025

1/2
2/2
2/2
212
2/2
272
1/2
1/2
0/2
212
1/2
272
0/2
0/2
0/2
272
1/2
0/2
2/2
0/2
0/2
0/2
072
0/2
0/2
1/2
1/2
0/2
0/2
0/2
0/2
0/2
0/2
212
0/2
0/2

May
2025

1M
171
0/
0/1
0/
171
0/1
171
171
1
0/
171
01
0/1
0/
0/
01
01
0/
01
0/1
0/
0/
0/1
0/
0/1
0/1
0/
011
01
0/
0/
0/
01
01
01

Feb
2025

Port Graham

1/2
1/2
1/2
1/2
1/2
0/2
1/2
1/2
0/2
1/2
0/2
1/2
0/2
1/2
1/2
0/2
0/2
0/2
1/2
1/2
0/2
1/2
0/2
1/2
0/2
0/2
0/2
0/2
0/2
0/2
072
1/2
0/2
0/2
0/2
0/2

Jun
2025

1M
11
11
1M
11
11
1M
0/1
0/1
0
11
0/1
1M
11
0/1
11
11
0M
11
11
1M
0/1
0/1
0
11
11
1M
0/1
11
oM
11
0/1
0/1
0N
0M
0/1

Jul
2025

Latouche
Island

1M
0/1
11
1M
11
0/1
1M
0/1
11
0
11
0/1
1M
111
11
0/1
11
1M
0/1
011
oM
0/1
11
oM
0/1
0/1
oM
0/1
0/1
0M
0/1
0/1
0/1
0N
0M
0/1

Jul
2025

Nanwalek

1M
111
11
1M
11
11
1M
11
0/1
0/1
0/1
111
01
0/1
111
11
0/1
01
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
1M
0/1
0/1
01
0/1
0/1
0/1
0/1
01
0/1

Jul
2025

Tatitlek

1M
0/1
11
1M
11
0/1
1M
0/1
11
0
11
0/1
1M
111
11
0/1
11
1M
0/1
011
oM
0/1
11
oM
0/1
0/1
oM
0/1
0/1
0M
0/1
0/1
0/1
0N
0M
0/1

May
2025



Next steps in data management and analysis

PreL’Lm’mmU data REports

Sample Type
Blue mussel
Softshell clam
Blue mussel
Cockle
Blue mussel
Blue mussel
Softshell clam
Cockle
Blue mussel
Blue mussel
Blue mussel
Blue mussel
Softshell clam
Softshell clam
Blue mussel
Mya truncata
Macoma
Butter clam
Blue mussel
Macoma
Cockle
Butter clam
Softshell clam
Butter clam
Butter clam
Cockle
Littleneck clam

Littleneck clam
Butter clam

Community
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward

Port Graham
Port Graham
Port Graham
Port Graham
Seldovia
Seldovia
Seldovia
Seward
Tatitlek
Tatitlek
Tatitlek
Tatitlek
PWS
PWS

Sample Date
2022-07-18
2022-07-18
2022-07-27
2022-07-27
2022-08-09
2022-08-11
2022-08-11
2022-08-11
2022-08-24
2022-09-27
2022-09-30
2023-07-26
2024-03-06
2024-04-10
2024-04-30
2024-05-06
2024-05-06
2024-05-06
2024-05-07
2024-05-09
2024-05-09
2024-05-09
2024-05-09
2024-05-13
2024-05-13
2024-05-13
2024-05-13
2024-05-14
2024-05-14

Oamprehewsive awaLas’Ls

RBA completed (ug/100g)
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
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Biology Laboratory

eDNA

Next steps

Environmental DNA
* Small pieces of DNA found in the environment
» Allows us to accurately identify different animals and

algae
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Environmental DNA

Next steps in monitoring..

ASmall pieces of DNA found in the environment

Qldentify potentially harmful algae species

QEffect monitoring methods for species Identification

QBuildout of molecular lab

g
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Environmental DNA

Procedure: Sample
Collection
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Environmental DNA

Protocol: Extraction
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Environmental DNA

Protocol: Quantitative Polymerase Chain Reaction (QPCR)
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eDNA Projects at APMI
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Pacific Herring

The Prince William Sound

e Once a robust commercial and
subsistence fishery

« Commercial Fishery closed in 1994

e Biomass decreased from 65,000 tons to
10,000 tons
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CRRC eDNA Project

Transferring Environmental DNA methods to the Alutiiq Pride Marine Institute (APMI) Laboratory to support the Chugach
Regional Ocean Monitoring Program (CROM) with determining the spatial distribution of Pacific Herring (Clupea pallasi)

Funded by ANA

Process and analyze eDNA
samples

Sample collection started in 2024



Environmental DNA

Results

Herring DNA Copies in Samples
AE+12
3.5E+12
3E+12
2.5E+12
2E+12
1.5E+12
1E+12

5E+11 I
0 - I . | - - -

H Sea Life Center m Lowell Point

DNA Copies per Liter
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Graduate Program

Investigating biodiversity using eDNA

Research Interest
UMethods and applications of eDNA
QMonitoring intertidal biodiversity

Goals:

1. ldentify variation in community compositions and
species richness at four distinct locations in
Resurrection Bay.

2. Investigate spatial and temporal variation in
biodiversity in Resurrection Bay.
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Methods

Collection, DNA extraction, target group

QFour locations in Resurrection Bay
OTotal DNA extraction
QTarget 18S rRNA

Current and next steps
0 samples complete
O Extractions completed

O Bioinformatic analysis and statistical workflow
throughout the year
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Side project

Validating self-preserving filters

dQuadruplicate samples

2 stored at -80C

2 stored at room temp
LCollected over 6 months
ODNA extracted & quantification

118s amplification
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Expected Results
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Allison Carl

CRRC/APMI Biology Lab
Manager

Seward, AK
907-884-7228

acarl@crrcalaska.org

General CRRC Info
admin@crrcalaska.org

Crrcalaska.org
www.alutiigprideak.org
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Chugach Regional Ocean
Monitoring (CROM) Program

Allison Carl
Biology Laboratory Manager
Chugach Regional Resources Commission
Alutiiq Pride Marine Institute
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The Day the
Water Died
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Strengthening capacity and collaborations

Riley Themas
IGAPR Envirenmental
Coordinator
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CROM Chemistry Lalo
Sierra Lloyd = Chemistry Lab Manager
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HABs Monitoring:

phytoplankton identification,
toxin analysis and eDNA
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Harmful Algae Blooms



Allisen Carl
Biolegy Lald Manager

Jama Wih@at
Biolegy Lalb Techniciam
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Federal Regulatory Limits

CRRC does not regulate shellfish harvest — We only inform of the limits and what we find

Saxitoxin Domoic Acid

Algae: Alexandrium Species Algae: Psuedo-nitzchia species

: : : : A ic Shellfish Poi ASP
Paralytic Shellfish Toxin/Poison (PST/PSP) mnesic Shellfish Poison (ASP)

Federal Limit: 20 ppm
Federal limit: 80ug/100g PP

The allowable amount determined by the federal government

All commercial shellfish are required to be tested
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Domoic Acid (ASP)
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Microscopy
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Taxa

Chaetoceros.spp.
Chrysophyta
Coscinodiscus.morphotype
Navicula.morphotype
Pleurosigma.morphotype
Thalassiosira.sp.
Licmophora.sp.
Melosira.sp.
Skeletonema.sp
Ditylum.brightwellii
Thalassionema.sp.
Fragilariopsis.sp.
Prorocentrum.sp.
Ceratium.furca.morphotype
Rhizosolenia.sp.
Striatella.sp.
Nitzschia.morphotype
Protoperidinium.morphotype
Stephanopyxis.sp.
Cerataulina.sp.
Ceratium.longipes.morphotype
Leptocylindrus.sp.
Preperidinium.sp.
Scrippsiella.sp.
Ceratium.fusus.morphotype
Guinardia.sp.

Odontella.sp

Eucampia.sp.
Heterocapsa.sp.
Lauderia.sp
Noctiluca.scintillans
Planktoniella.sol
Bacteriastrum.sp.
Gyrodinium.spiralis
Asterionellopsis.sp.
Triceratium.morphotype

213
1/3
313
213
2/3
1/3
0/3
313
1/3
0/3
0/3
0/3
1/3
313
0/3
0/3
0/3
1/3
0/3
0/3
213
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
1/3
0/3
0/3
0/3
0/3

Jan
2025

1/4

214
1/4
214
1/4

0/4
214
0/4
0/4
0/4
2/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
214
1/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
1/4
0/4
0/4
0/4

Feb
2025

213
1/3
33
33
2/3
33
33
33
2/3
213
0/3
2/3
13
0/3
13
13
0/3
0/3
0/3
2/3
0/3
0/3
13
0/3
13
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3

Mar
2025

Algae presence absence

Seward
0/4 35
2/4 215
2/4 0/5

35
3/4 35
3/14 215
2/4 1/5
1/4 1/5
2/4
1/4 1/5
0/4 1/5
1/4 1/5
0/4 0/5
1/4 0/5
1/4 215
0/4 1/5
1/4 1/5
0/4 0/5
0/4 1/5
0/4 1/5
1/4
0/4 0/5
1/4 0/5
0/4 0/5
0/4 0/5
0/4 1/5
1/4 1/5
0/4 0/5
1/4 0/5
0/4 0/5
0/4 0/5
0/4 215
1/4 0/5
Apr May

2025 2025

2/4

3/14
0/4
0/4
2/4
314
1/4
0/4
1/4

1/4
0/4
0/4
1/4
0/4
0/4
0/4
1/4
1/4
2/4
0/4
1/4
0/4
3/4
0/4
1/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4

Jun

2025

2/6

1/6
3/6
1/6

0/6
1/6
1/6

3/6
1/6
1/6

0/6
1/6
3/6
0/6
3/6
2/6
0/6
1/6
3/6
0/6
0/6
1/6
0/6
0/6
1/6
0/6
0/6
0/6
0/6
0/6

Jul

2025

1M
11
0/1
0
0/1
11
0
0/1
0/1
0
0/1
11
1M
0/1
0/1
11
01
0
11
0/1
1M
0/1
0/1
0N
11
0/1
0
0/1
11
oM
0/1
0/1
0/1
0N
oM
01

Aug
2025

0/3
13
213
23
13
13
0/3
13
13
0/3
13
0/3
0/3
0/3
0/3
13
0/3
13
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
13
0/3
13
13
0/3
0/3

Jan

2025

Eyak
on 212
1M1 1/2
0/1 1/2
on 1/2
1M 0/2
0/1 2/2
on 0/2
0/1 0/2
11 2/2
1M 1/2
0/1 1/2
0/1 0/2
on 0/2
0/1 0/2
0/1 0/2
0/1 0/2
01 1/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
01 0/2
on 0/2
0/1 0/2
0/1 0/2
on 0/2
0/1 0/2
0/1 0/2
0/1 0/2
on 0/2
on 0/2
01 0/2
Feb Mar
2025 2025
Month

Count present

0

12 3 4 5 6

214
2/4
34

1/4
34
34

34
0/4
0/4
0/4
0/4
0/4
1/4
0/4

0/4
0/4
0/4
0/4
0/4
0/4
0/4
34
1/4
0/4
1/4
0/4
0/4
0/4
0/4
0/4
0/4
Apr
2025

1/2
2/2
2/2
212
2/2
272
1/2
1/2
0/2
212
1/2
272
0/2
0/2
0/2
272
1/2
0/2
2/2
0/2
0/2
0/2
072
0/2
0/2
1/2
1/2
0/2
0/2
0/2
0/2
0/2
0/2
212
0/2
0/2

May
2025

1M
171
0/
0/1
0/
171
0/1
171
171
1
0/
171
01
0/1
0/
0/
01
01
0/
01
0/1
0/
0/
0/1
0/
0/1
0/1
0/
011
01
0/
0/
0/
01
01
01

Feb
2025

Port Graham

1/2
1/2
1/2
1/2
1/2
0/2
1/2
1/2
0/2
1/2
0/2
1/2
0/2
1/2
1/2
0/2
0/2
0/2
1/2
1/2
0/2
1/2
0/2
1/2
0/2
0/2
0/2
0/2
0/2
0/2
072
1/2
0/2
0/2
0/2
0/2

Jun
2025

1M
11
11
1M
11
11
1M
0/1
0/1
0
11
0/1
1M
11
0/1
11
11
0M
11
11
1M
0/1
0/1
0
11
11
1M
0/1
11
oM
11
0/1
0/1
0N
0M
0/1

Jul
2025

Latouche
Island

1M
0/1
11
1M
11
0/1
1M
0/1
11
0
11
0/1
1M
111
11
0/1
11
1M
0/1
011
oM
0/1
11
oM
0/1
0/1
oM
0/1
0/1
0M
0/1
0/1
0/1
0N
0M
0/1

Jul
2025

Nanwalek

1M
111
11
1M
11
11
1M
11
0/1
0/1
0/1
111
01
0/1
111
11
0/1
01
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
1M
0/1
0/1
01
0/1
0/1
0/1
0/1
01
0/1

Jul
2025

Tatitlek

1M
0/1
11
1M
11
0/1
1M
0/1
11
0
11
0/1
1M
111
11
0/1
11
1M
0/1
011
oM
0/1
11
oM
0/1
0/1
oM
0/1
0/1
0M
0/1
0/1
0/1
0N
0M
0/1

May
2025



Bio Lab update:
eDNA

Dusttin Carrl
Tribal [Fish & Wildliife Director
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Environmental DNA

Next steps in HABs monitoring
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Next steps for CROM Biology Laboratory

eDNA

Next steps

Environmental DNA
* Small pieces of DNA found in the environment
» Allows us to accurately identify different animals and

algae
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Next steps in data management and analysis

PreL’Lm’mmU data REports

Sample Type
Blue mussel
Softshell clam
Blue mussel
Cockle
Blue mussel
Blue mussel
Softshell clam
Cockle
Blue mussel
Blue mussel
Blue mussel
Blue mussel
Softshell clam
Softshell clam
Blue mussel
Mya truncata
Macoma
Butter clam
Blue mussel
Macoma
Cockle
Butter clam
Softshell clam
Butter clam
Butter clam
Cockle
Littleneck clam

Littleneck clam
Butter clam

Community
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward
Seward

Port Graham
Port Graham
Port Graham
Port Graham
Seldovia
Seldovia
Seldovia
Seward
Tatitlek
Tatitlek
Tatitlek
Tatitlek
PWS
PWS

Sample Date
2022-07-18
2022-07-18
2022-07-27
2022-07-27
2022-08-09
2022-08-11
2022-08-11
2022-08-11
2022-08-24
2022-09-27
2022-09-30
2023-07-26
2024-03-06
2024-04-10
2024-04-30
2024-05-06
2024-05-06
2024-05-06
2024-05-07
2024-05-09
2024-05-09
2024-05-09
2024-05-09
2024-05-13
2024-05-13
2024-05-13
2024-05-13
2024-05-14
2024-05-14

Oamprehewsive awaLas’Ls

RBA completed (ug/100g)
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
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Baseline data and
regular monitoring to
iInform food safety and

security in the Chugach
region
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Allison Carl

CRRC/APMI Biology Lab
Manager

Seward, AK
907-884-7228

acarl@crrcalaska.org

General CRRC Info
admin@crrcalaska.org

Crrcalaska.org
www.alutiigprideak.org
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Sierra Lloyd', Allison Carl', Jana Wheat!, Riley Thomas', Burke Hales?, Dale Hubbard? Willow Hetrick-Price!, Jeff Hetrick'

'Chugach Regional Resources Commission, 2Oregon State University

A

———Chenega Eyak Homer Nanwalek ——Port Graham Tatitlek Seward Seldovia Whittier - — -Saturation Point (Aragonite)

Community Sampling Ocean Acidification Trends in the Chugach

* Sampling is completed by community Reg lon
members who are trained by CRRC
staff and compensated for their time
and effort. * Data from the past year shows that CO, is elevated from historical data.

The chemistry lab is looking into these readings to ensure accuracy and

determine potential causes.

2000.000

* Expected seasonal variation is apparent in longer-running datasets.

Samples, along with environmental
data, are taken approximately weekly,
with monthly triplicates. There are many knowledge gaps regarding subsistence species

responses to ocean acidification. Filling those gaps is essential to

ensuring that those reliant on those resources have the information
they need to move forward in a changing world.

» (umol/kg)

TCO

1000.000

* Today, the Chemistry Laboratory
serves 21 sampling communities
statewide.

Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25

1400.000

1200.000

The Burke-O-Lator

The Burke-O-Lator was developed by the Hales
Laboratory at Oregon State University. The
chemistry laboratory hosts two of these machines;
one used for continuous, 24/7 monitoring of
Resurrection Bay, and one used to process discrete
community samples.

1000.000

800.000

pCO, (umol/kg)

CRRC's seven core communities (west to east):
Nanwalek, Port Graham (Paluwik), Seward
(Qutalleq), Chenega (Canigaq), Tatitlek
(Taatiilaaq), Valdez, and Cordova (liyaaGdaad)

200.000

Jan-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25

Next Steps

N
«
o
S

Q Aragonite

The Chemistry Laboratory gratefully acknowledges all of the community samplers who have given their time and energy to the program.
We also would like to acknowledge Dr. Natalie Monacci at the Ocean Acidification Research Center for her assistance with data dissemination.
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What is Ocean Acidification (OA)?

* CO,dissolves in seawater and
forms carbonic acid.

e Reduces the availability of
carbonate ions — essential building
blocks for marine organisms.

What are Harmful Algae
Blooms (HABS)?

e HABs occur when algae grows out
of control and produces toxins.

e These toxins can cause Amnesic
Shellfish Poisoning (ASP) and
Paralytic Shellfish Poisoning (PSP)
to humans and animals.

Outcomes

e Community Reports

e Solicit communication feedback and
traditional knowledge feedback

e Building baseline data

Data Collection & Analyzation

OA Sampling

Water is collected into a glass
bottle, capped, and sent to the
APMI Chemistry Lab.

HABs Sampling

Water is collected via plankton
tow and sent to the APMI
Biology Lab.

Mussel Sampling

Mussels are collected from a
mussel net and sent to the
APMI Biology Lab.

Wh y DO We I\/I O n i to r? a eldovia ewar Tatitlek Whittier

Monitoring acts as an early
detection system for communities.
HABs are expected to increase in frequency
and intensity with warming ocean
temperatures.
OA is expected to increase due to increasing
temperatures and CO, emissions.
HABs and OA both negatively impact the
life cycles of important subsistence species
for Chugach Region Tribes.

e Making it harder to harvest
subsistence species compared to
years past.
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|. Chugach Regional Resources Commission, Alutiiq Pride Marine Institute

Jana Wheat!, Annette Jarosz!, Riley Thomas', Willow Hetrick-Price', Allison Carl

Who are we?

Alutiig Pride Marine Institute
(APMI) Is a marine research
facility that established and
operates the Chugach
Regional Ocean Monitoring
(CROM) program, which
supports monitoring efforts
for harmful algal blooms
and biotoxins in the
Chugach Region.

Chugach Regional Resources Commission Villages

Why Is harmful algal monitoring important?

Harmful algal blooms (HABs) occur when conditions
are favorable for algal growth. The CROM programs
monitors for two species of harmful algae,
Alexandrium spp. and Pseudo-nitzschia spp.

Phytoplankton Toxin Poisoning Symptoms in
Species Produced Caused Humans

Alexandrium spp. Mild: Tingling

sensation in lips and
Paralytic tongue
Saxitoxin Shellfish Severe: Paralysis in
Poisoning, PSP chest and abdominal
muscles, can lead to
suffocation
Pseudo-nitzschia spp. Mild: nausesa,
_ AMNesic vomiting, diarrhea
Domoic Shellfish Severe: headache,

Acid dizziness, short-term

Poisoning, ASP )
memory loss, seizures,

coma

What samples are used for monitoring?

The CROM program
employs community
samplers to collect
weekly phytoplankton
tow, blue mussel
sample, and
environmental data.

Components of sampling kit. Including
phytoplankton tow, ziploc bag of blue mussel

How are these samples analyzed?

Samples are analyzed at APMI, using light microscopy,
ELISA, and RBA. APMI is also validating g°PCR methods
for HABs identification.

Shellfish samples
are analyzed using
RBA (bottom) and
ELISA (top)

= =)

Phytoplankton tows
are analyzed using
light microscopy

Data collected are given back to the community where
the samples were collected, so members can make
iInformed shellfish harvesting decisions. Data is also used
to build baseline marine heath data in the region.

Toxin levels in Seward shellfish samples
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Collection Month, Year

Sample Type ¢ Blue mussel Cockle e Softshell clam

Graph showing domoic acid concentrations in shellfish
collected from July 2021 to November 2025. The FDA
regulatory limit is 20 (ug/g).

Graph showing saxitoxin concentrations in shellfish collected
from July 2022 to November 2025. The FDA regulatory limit of
80 (ug/100g), depicted with the red dashed line.

Funders: These efforts are funded through the Exxon Valdez Qil Spill Trustee Council and the Environmental Protection Agency
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v COASTAL OCEAN SCIENCE

Partnerships: These projects have been made possible through partnerships with NOAA'’s Nation Centers for Coastal Ocean Sciences
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Smith-Root self-
preserving (desiccating)

Intertidal ecosystems provide abundant resources for both filter packs .
terrestrial and marine habitats, as well as support local and Ambient vs Frozen
global subsistence and commercial economies. Although Preservation
coastal ecosystems can serve as indicators of broader o o
environmental health, logistical constraints can make them Significant variation was || _
particularly challenging to monitor, especially in remote found between E
areas. As part of a larger intertidal eukaryotic diversity Battery-powered Increased accessibility for 5 00
study in Resurrection Bay, this project investigated efficacy filter pump remote sample treatment and control <
of the Smith-Root self-preserving filters. Filter and pump images from Smith-Root, Inc. preservation groups (p = 0.012). E
- Objective  PairedTime Series Design: Field & Storage Methods MDA
majority of paired
Each month, samples were filtered on site at Lowell Point in Resurrection Bay. Samples were collected samples had lower yields
Identify variation in in quadruplicates plus a field blank using the Smith-Root pump and self-preserving filters. in treatment groups.

Ambient Frozen

: : 6-month sample collection and storage period Preservation Treatment
Duplicate preservation treatments : _
- R?=0.741
P = 0000324 DNA yield over

Ambient storage time
filters were stored in the lab to self-preserve for

DNA yield and
community retention
between Smith-Root

self-preserving filters
and freezer controls
over a six-month

up to 6-months in their original bags. Significant variation

in DNA yield over
time was observed
between treatments.
Points represent
differences in DNA
yield between paired

Freezer

filters were transferred to -80°C freezer
on collection day

collection period.

A DNA yield (Ambient - Frozen, ng-ul:1)

INA Was DNA concentrations All extracts were sent | I locted
samples collecte
| were measured and to the AIMS Lab at P
extracted using compared between . . : 4 : monthly.
the Qiagen treatments UAA for 18S rRNA Storeae Duration imonths)
Wilcoxon Sign-Ranked Test sequencing on the
DNeasy Blood (a§0.05) I(I]:umina i/IiSe Next Steps: 18S rRNA sequencing and community
and Tissue Kit Simple linear regression (ADNA ; retention analysis between treatment groups
Yield = Ambient-Freezer) p|atf0rm
Alpha Diversity Beta Diversity
[ Shannon index O Bray-Curtis dissimilarity

UNIVERSITY of ALASKA 0 Wilcoxon Sign-Ranked MVRLTES & PERLANEA
ANCHORAGE. Test dNMDS
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