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Alaska Fish & Shellfish Health
Program: Mission

1 Monitor & control fish & shellfish diseases statewide

— Title 16 Alaska Statutes

1 Conduct diagnostic examinations

1 Develop disease policies

1 Advise ADF&G Commissioner & Protecting Alaska’s Finfish &
Shellfish Resources from Diseases

other state & federal authorities on fish disease issues



Facilities and Staff

1Diagnostic labs in Anchorage and Juneau
12 fish pathologists, 3 microbiologists

1Staff experienced & trained in microbiology, fish
& shellfish health & veterinary medicine

1Fish Pathologists certified by the AFS-FHS

I 2T AFS FISH HEALTH SECTION




Functions

1 Diagnostic testing
1 Hatchery support
1Fish & shellfish

disease management
—-Title 16, Alaska Statute

1 Research

1 Public education



Diagnostic Testing

1 Diagnostic services- wild & >
hatchery fish & shellfish N U
for all user groups

1 Perform examinations for mfectlous and
non-infectious diseases

1 Evaluate mortality and recommend
treatments



Hatchery Support

1 Supervise fish health activities at 30 fish & 2
shellfish hatcheries

1 Conduct hatchery inspections -

FisH HEALTH

1 Diagnose fish diseases, recommend [y

HATCHERY P )NNEI
=

preventive measures & treatments
1 Assist in field sampling
1 Conduct workshops &

training for hatchery personnel




Disease Management

1 Compile statewide disease history database
1 Review finfish and shellfish transport permits

1 Conduct disease screening of parent fish used in
hatchery programs

1 Develop finfish & shellfish disease policies
Alaska Sockeye Salmon
- E.g., sockeye culture policy for IHN Clure Monal

1 Disease certification Pacific oyster stocks
for importation into Alaska




Research

1 Disease transmission studies
using on-site wetlab facilities

1 Determine susceptibility of
fish to different pathogens a & B85

1 Describe and characterize new dlsease agents

1 Evaluate new techniques for the detection of
disease organisms

1 Distribution surveys of disease agents in finfish
and shellfish stocks statewide




Education & Outreach

2 Provide info on fish & shellfish abnormalities to
fishers & general public

1 Conduct laboratory tours to elementary through
college-level students

1 Support local schools with
science fair activities

8 Publish research results in
peer review journals




Alaska Scallop Fishery

1 Weathervane scallops — biggest species
— Northern California to Bering Sea

1 Commercial fishery — only Alaska

— 41960's E. US vessels due to declines sea
scallops

— 1970’s overharvest = better regulation 1980’s
— Stabilized, but general decline in landings



Alaska Scallop Fishery

1 State & federal managed -

- [imit entry, area/season quotas, gear/crew
restrict, bycatch limit, observer program, &
area close

1 Well managed, but declines- unknown cause

- Kamishak Bay 2002 # catch/unit effort & 1
“cluckers”

— Fisherman report “"weak meats”



What are "weak meat” scallops?

21 Muscle brownish
coloration,
stringy texture

1 Slip off shell with

viscera/tear when
shucked

Ripped Meats  Viscera Meats



Previous “weak meat” investigations

1 Food quallty tests, nutrition stress (srenner et al. 2012)

1 Similar syndrome “"gray meat” E. US & Canada

— 1st Bay of Fundy, 1936; senescence (stevenson 1936)

— Parasite burden
1 Chronic boring sponge (Clinoa) infest (Medcof 1949)
1 Rickettsia-like-organism = RLO (Gulka et al. 1983)
1Synergy shell borer, RLO, senescence (Stokesbury et al. 2007)



Case study

1 Jan. 2015 fisherman Bering Sea “weak meat”
1 Live & formalin fixed samples submitted
1 Full necropsy, histopath, & virology

I Results

1 Negative for virus, ciliates in gill wet mounts, muscle
squashes unremarkable

1 Massive, disseminated apicomplexan infection and
severe tissue changes






Looked familiar — Intl. Symp.
Aquat Anlm Health 2014

Apicomplexan infection of Atlantlc sea scallop
Kristmundsson, Inglis, Stokesbury, Freeman



Merocystis kathae - protist

1 Protists: Fungi | imalia
KEukaryota

. o P’anfa@
— Proto = original or primitive

Protista

— Not animals, plants, or fungl
but may share
characteristics
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Eastern Scallop Parasite Story

1 "Gray meat” - like weak meat, but called
gray

1 Iceland scallops — gray meat & mass
mortality associated with heavy pathogenic
apicomplexan infection

— Related to coccidian Aggregata (kristmundsson 2015)

— Parasite found in declining stock of gray meat sea
scallops in E. US; confirmed DNA seq. (inglis 2016)



Sea
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Iceland
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Similarities

Macroscopic signs

Developing icysts

zoites

Placopecten magellanicus

20 um




Scallop Apicomplexan Survey

1 Product quality issue- statewide surveillance
— prevalence & geographic distribution; 2015

1 180 scallops collected observer program
— regions biologically differ currents & habitats
— formalin fixed (histo) and ethanol (DNA testing)

1 Data collected -

— catch data, shell ht, sex, %/intensity infest
Polydora, intensity parasite (foci/section)



Scallop Aplcomplexan Survey
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el !.,\ W &, o
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Large area; subsampled regions with beds unlikely
to be biologically connected- currents, habitats
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Scallop Apicomplexan Survey

2 Clinical signs
— 2 "weak meat” coloration
(Kamishak Bay)
— 1 Slipped off shell with
viscera (Bering Sea)

Photo: S. Inglis
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X intensity Polydora % xmm shell ht,

(range) (Xintensity) (range)
Yakutat 68% 6.8(1-26) 51% (9.8) 124 (102-162)
NE Kodiak 80% 5.4 (1-16) 15% (11.7) 136 (100-155)
Kamishak B. 90% 6.2 (1-10) 100% (54.4) 158 (148-169)
Shelikof 100% 10.2 (1-30) 5% (2) 141 (106-177)
SW Kodiak  90% 22.6(3-36) 20% (11.5) 154 (120-182)
Unimak

District %

. 80% 7.1 (1-16 0 155 (127-173
Bight 0 (1-16) ( )
Dutch

100% 29.2 (12-64 164 (152-181
Harbor 00% 29.2 (12-64) 0 64 (152-181)

BeringSea 86% 5.7 (1-14 30% (4.5 160 (121-181




PCR/Seqg Results

1 PCR positive for same apicomplexan in the
Atlantic |

- Except #91 (quality issue)

~

1 DNA sequencing confirm *

1 2 345 6789 1011121314 15)

— 18S contig 100% match

1kb , #33, #39, #74, #91, #78, PC1, PC2, Control, 10kb, #33, #39, #91, PC1, PC2

( 1 2 3 4 5 6 7 89 10 11 12 13 14 15
—_ 9 5 0/0 covera g e NOTE: PC =positive control (diluted)
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Conclusions (so far)

1 Severe pathology & linked to poor survival
1 Wide geographic- Atlantic/Pacific, circumpolar?

— Alaska, East US (Maine), East Canada (Georges
Bank), Europe (Iceland, Scotland, Faroe Is)

- Norway, Greenland, Svalbard, Russian Barents,
North Quebec (Kristmundsson & Freeman 2018)

1 Wide host specificity — 5 scallop species so far
— Weathervane, sea, Iceland, queen, king




Conclusions (so far)

1 Parasite ID'd: Merocystis kathae Dakin, 1911

— Definitive host: common whelk, Buccinum undatum
1 Molecular/histological confirmation (Kristmundsson & Freeman, Nature 2018)

1 No B. undatum in AK, but prelim results = 100% seq match in 4 Buccinum
sp. from Yakutat from 2022, tentatively B. plectrum (Sinuous whelk)

1 Distant spread benthic hosts?
— Possibly ballast water in fishery??
1 East coast§= vessels moved to AK fishery

— Iceland scallop recorded in Alaska
1 False Iceland scallop C. pseudoislandica = C. behringiana



Mitigation Options ?
1 Iceland: total collapse C. islandica 2000’s

— Fishing ban 2003; IS Ministry Fish attribute parasite

+ warm sea temps assoc North Atlantic Oscillation

1 Long-term surveillance evaluate parasite impact
1 Decline continues

1 East Coast: gray meat, reduced biomass, &
mortality events P. magellanicus since 1949

— Closures & rotational closures
1 Surveillance efforts (e.g., 2015 report)

1 Declines continue: 2013 closed early due to parasite; many
affected post-closure (similar in Iceland)



Mitigation Options ?

1 Alaska: weak meat since fishery began in
1967, worse in recent yrs (e.g., 2015 & 2023)
- Due to M. kathae (Ferguson et al., 2021)

— Definitive host Buccinum sp., likely B. plectrum, the
sinuous whelk (manuscript in prep.)

— Impacts fishery



Mitigation Options ?

1 Fishery: to close or not to close ??
— Closure may help recovery

— Could also result in more widespread infections
1 Difficult decision with fishable population
1 Retain "weak meats” to prevent spread
= best practice!



Mitigation Options ?

1 Whelks-

- Need market for fishery to remove source
— Should retain when caught = Best practice!

1 Treatment: freshwater dip prior to disposing
offal?
— May or may not help

— Some info on direct transmission b/w scallops, but
likely limited
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Questions

ADF&G Fish Pathology Lab website:

https://www.adfg.alaska.gov/index.cfm?adfg=fishingpath
ologylab.main

“Diseases of Wild & Cultured Shellfish in Alaska”:

https://www.adfg.alaska.gov/static/species/disease/pdfs/
shellfish disease book.pdf



https://www.adfg.alaska.gov/index.cfm?adfg=fishingpathologylab.main
https://www.adfg.alaska.gov/index.cfm?adfg=fishingpathologylab.main
https://www.adfg.alaska.gov/static/species/disease/pdfs/shellfish_disease_book.pdf
https://www.adfg.alaska.gov/static/species/disease/pdfs/shellfish_disease_book.pdf
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