SGR 129

Fish and Fishery Products

Hazards and Controls Guidance
Fourth Edition - AUGUST 2019

PA L LA

Q@S“KVICE&%«, DEPARTMENT OF HEALTH AND HUMAN SERVICES
5 PUBLIC HEALTH SERVICE
3 c FOOD AND DRUG ADMINISTRATION

; CENTER FOR FOOD SAFETY AND APPLIED NUTRITION
”«ﬁ OFFICE OF FOOD SAFETY






Fish and Fishery Products Hazards and
Controls Guidance

Fourth Edition — August 2019

Additional copies may be purchased from:

Florida Sea Grant

IFAS - Extension Bookstore
University of Florida

P.O. Box 110011
Gainesville, FL 32611-0011
(800) 226-1764
www.ifasbooks.com

Copies of this guidance document may be downloaded from:

www.FDA.gov/Seafood

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Food Safety and Applied Nutrition
(240) 402-2300

August 2019


http://www.ifasbooks.com
http://www.FDA.gov/Seafood

TABLE OF CONTENTS: FISH AND FISHERY PRODUCTS HAZARDS

AND CONTROLS GUIDANCE - FOURTH EDITION - AUGUST 2019

Guidance for Industry: Fish and Fishery Products Hazards and Control Guidance ..........c..ccccoceoeveinennenenn. G-1
CHAPTER 1: General INfOrmMation ...ttt ss et e s e e s s sesans st snssneaseseans 1-1
CHAPTER 2: Conducting a Hazard Analysis and Developing a HACCP Plan ............cccoooeviieceveveccevierene, 2 -
CHAPTER 3: Potential Species-Related and Process-Related Hazards ................ccoecveveevenece e, 3-1
CHAPTER 4: Pathogens from the Harvest Area .............cccooeieicuieiieeeee ettt et s r e 75
CHAPTER 5: PAraSites ........cceieriiiirieieiietint ettt st sttt et et et ettt eae st st st st ea s et et et eaeebesbe ste st easen b beseseneeneene s 91
CHAPTER 6: NABUFAl TOXINS .....ccooiviiiiiiiietietirt ittt sttt et sttt st st e e st eb st e ase et saesbe st sae e sensessesasanes 6—-1
CHAPTER 7: Scombrotoxin (Histamine) FOrmation ................ccocoeiioiii ettt 113
CHAPTER 8: Other Decomposition-Related Hazards ..................ocooeoeieieiiccicceee e 153
CHAPTER 9: Environmental Chemical Contaminants and Pesticides .............c.cocecevveiniiennicinee v 155
CHAPTER 10: MEERYIMEICUNY ...ttt st st s s e e e s b st ane et st st e bes s st eeaneanas 181
CHAPTER 11: AQUACUITUIE DIUES .......ooeeeeieictit ettt sttt ettt se e et st st e s s e b s b s e s eae et st s s nensesserensanis 183
CHAPTER 12: Pathogenic Bacteria Growth and Toxin Formation (Other than Clostridium botulinum)

as a Result of Time and Temperature ADBUSE .............cccouviririiceiiecie e 209
CHAPTER 13: Clostridium botulinum ToxXin FOrmMation ............ccccceviii it et 245
CHAPTER 14: Pathogenic Bacteria Growth and Toxin Formation as a Result of Inadequate Drying ......... 293
CHAPTER 15: Staphylococcus aureus Toxin Formation in Hydrated Batter Mixes ..........c.ccccccoveeveieeneenenne. 309
CHAPTER 16: Pathogenic Bacteria Survival Through Cooking or Pasteurization ...............cccccccvvvvviceeennennn. 315
CHAPTER 17: Pathogenic Bacteria Survival Through Processes Designed to Retain Raw Product

CRAFACTEIISTICS .....c.cvvevieecieeeietce ettt st ee et st s ee e se s e sae se et seese sesseseeesssensesanssenas 331
CHAPTER 18: Introduction of Pathogenic Bacteria After Pasteurization and Specialized Cooking

PPrOCESSES ...ttt ettt ettt ettt et sat et et sae s be st she et be e saeeesbea b she e b s ben e saeebaennn 345
CHAPTER 19: Undeclared Major Food Allergens and Certain Food Intolerances Causing Substances ..... 19-1
CHAPTER 20: MEtal INCIUSTON .......coiiiiiiiiie ettt ettt st e st e st s et e st an s 385
CHAPTER 21: GIASS INCIUSION ......oovviviiiiiece ettt st st e et et es et b sa e s ses et seserseneanesnesaenes 395
APPENDIX L: FOPMIS vttt ettt st sttt et st e sae e te seses st e eaeaessaeeessteasaes saetessseeessteanssaeesnsbes susaensenen Al-1
APPENDIX 2: Product Flow Diagram — EXamPIe ..........c.ccooiiiiiiiiiiicctiet ettt eve vttt sn e A2-1
APPENDIX 3: Critical Control Point DECISION Tree ..........cccceveiiueieiieiireireee ettt ettt ess e e ste st see e e sesans 413
APPENDIX 4: Bacterial Pathogen Growth and Inactivation ... 417
APPENDIX 5: FDA and EPA Safety Levels in Regulations and Guidance ...............ccccocoeveiniveiee e A5-1
APPENDIX 6: Japanese and Hawaiian Vernacular Names for Fish Eaten Raw ............cccccceevveiniviccecceee e, 443
APPENDIX 7: Bacterial and Viral Pathogens of Greatest Concern in Seafood Processing-Public Health

1 0] o T Lot £ O SRPPS PP PP PPN 451
APPENDIX 8: Procedures for Safe and Sanitary Processing and Importing of Fish and Fishery Products A8 -1
APPENDIX 9: Allergen Cleaning and Sanitation ...............ccuoiviiieice e er e e A9 -1
APPENDIX 10: Allergen Cross-Contact Prevention .............c.c.cviveiiiiecesienenieeeriet ettt es s ess e s ene Al10-1

Table of Contents

(August 2019)



GUIDANCE FOR THE INDUSTRY: FISH AND FISHERY PRODUCTS HAZARDS

AND CONTROLS GUIDANCE FOURTH EDITION - AUGUST 2019

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic. It does not create or
confer any rights for or on any person and does not operate to bind FDA or the public. You can use an alternative approach
if the approach satisfies the requirements of the applicable statutes and regulations. If you want to discuss an alternative
approach, contact the FDA staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff,
call the telephone number listed on the title page of this guidance.

. INTRODUCTION

This guidance is intended to assist processors of
fish and fishery products in the development of
their Hazard Analysis Critical Control Point (HACCP)
plans. Processors of fish and fishery products will
find information in this guidance that will help
them identify hazards that are associated with
their products and help them formulate control
strategies. The guidance will help consumers and
the public generally to understand commercial
seafood safety in terms of hazards and their
controls. The guidance does not specifically address
safe handling practices by consumers or by retail
establishments, although many of the concepts
contained in this guidance are applicable to both.
This guidance is also intended to serve as a tool to
be used by federal and state regulatory officials in
the evaluation of HACCP plans for fish and fishery
products.

FDA's guidance documents, including this guidance,
do not establish legally enforceable responsibilities.
Instead, guidance describes the Agency’s current
thinking on a topic and should be viewed only
as recommendations, unless specific regulatory
or statutory requirements are cited. The use of
the word should in Agency guidance means that
something is suggested or recommended, but not
required.

This guidance has been prepared by the Division
of Seafood Safety in the Center for Food Safety
and Applied Nutrition at the U.S. Food and Drug
Administration.

Il. DISCUSSION

A. Scope and Limitations

The control strategies and practices provided in
this guidance are recommendations to the fish and
fishery products industry unless they are required
by regulation or statute. This guidance provides
information that would likely result in a HACCP plan
that is acceptable to FDA. Processors may choose
to use other control strategies, as long as they
comply with the requirements of the applicable food
safety laws and regulations. However, processors
that chose to use other control strategies (e.g.,
critical limits) should scientifically establish their
adequacy.

The information contained in the tables in Chapter 3
and in Chapters 4 through 21 provide guidance for
determining which hazards are “reasonably likely
to occur” in particular fish and fishery products
under ordinary circumstances. However, the tables
should not be used separately for this purpose. The
tables list potential hazards for specific species and
finished product types. This information should be
combined with the information in the subsequent
chapters to determine the likelihood of occurrence.

The guidance is not a substitute for the performance
of a hazard analysis by a processor of fish and
fishery products, as required by FDA’s regulations.
Hazards not covered by this guidance may be
relevant to certain products under certain cir-
cumstances. In particular, processors should be
alert to new or emerging problems (e.g., the
occurrence of natural toxins in fish not previously
associated with that toxin).
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FDA announced its adoption of final regulations
to ensure the safe and sanitary processing of fish
and fishery products in the Federal Register of
December 18, 1995 (60 FR 65096) (hereinafter
referred to as the Seafood HACCP Regulation). This
guidance, the Seafood HACCP Regulation (21 CFR
123), and the Control of Communicable Diseases
regulation (21 CFR 1240) apply to all aquatic animal
life, other than birds and mammals, used as food
for human consumption. For example, in addition
to fresh and saltwater finfish and crustaceans,
this guidance applies to echinoderms such as
sea cucumbers and sea urchins; reptiles such as
alligators and turtles; amphibians such as frogs;
and to all mollusks, including land snails (escargot).
It also applies to extracts and derivatives of fish,
such as eggs (roe), oil, cartilage, and fish protein
concentrate. In addition, this guidance applies to
products that are mixtures of fish and non-fish
ingredients, such as tuna sandwiches and soups.
Appendix 8, § 123.3, lists the definitions for “fish”
and “fishery product” used in the Seafood HACCP
Regulation.

This guidance covers safety hazards associated
with fish and fishery products only. It does not
cover most hazards associated with non-fishery
ingredients (e.g., Salmonella enteritidis in raw
eggs). However, where such hazards are presented
by a fishery product that contains non-fishery
ingredients, control must be included in the
HACCP plan (§ 123.6). Processors may use the
principles included in this guidance for assistance in
developing appropriate controls for these hazards.

This guidance does not cover the hazard associated
with the formation of Clostridium botulinum (C.
botulinum) toxin in low-acid canned foods (LACFs)
or shelf-stable acidified foods. Mandatory controls
for this hazard are contained in the Thermally
Processed Low-Acid Foods Packaged in Hermetically
Sealed Containers regulation (hereinafter referred
to as the LACF Regulation, 21 CFR 113) and the
Acidified Foods regulation (21 CFR 114). Such
controls may be, but are not required to be,
included in HACCP plans for these products.

This guidance does not cover all sanitation controls
required by the Seafood HACCP Regulation. The
maintenance of a sanitation monitoring program
is an essential prerequisite to the development of
a HACCP program. When sanitation controls are
necessary for food safety, but are not included
in a sanitation monitoring program, they must
be included in the HACCP plan (21 CFR 123.6).

However, this guidance document does contain
recommendations only for allergen cleaning and
sanitation, and allergen cross-contact through
two new appendixes since normal cleaning and
sanitation does not necessarily address allergen
residues.

This guidance does not describe corrective action
or verification records, because these records
are not required to be listed in the HACCP plan.
Nonetheless, such records must be maintained,
where applicable, as required in § 123.7 and §
123.8. Additionally, this guidance does not restate
the general requirements for records that are set
outin § 123.9(a).

This guidance does not cover reassessment of the
HACCP plan and/or the hazard analysis or review
of consumer complaints, as mandated by § 123.8.

This guidance also does not provide specific
guidance to importers of fish and fishery products
for the development of required importer verification
procedures. However, the information contained in
the text, and, in particular, in Appendix 5 (“"FDA and
EPA Safety Levels in Regulations and Guidance”),
should prove useful for this purpose.

B. Chapter Modifications

The following is a summary of the most significant
changes made to this guidance. Moving forward,
FDA will publish this guidance as a living document
on the FDA Seafood website (www.fda.gov/seafood).
Until all the chapters and/or appendixes have been
updated this guidance will continue to be identified
as the fourth edition with the date being modified
to reflect the most recent changes. Each chapter
or appendix will also reference the date (month
and year) the most recent changes were made and
published. Chapters and appendixes that have not
been modified will reflect the original publication
date of April 2011. Additionally, the “Guidance for
Industry” section will identify the specific changes
in the header with the date of publication. You
should carefully review the chapters applicable to
your product and process in addition to using this
summarized list of significant changes.

The following changes have been made throughout
this guidance document:
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Chapter 1 for general information has been modified
with the following recommendations as of April
2011:

¢ No modifications made at this time.

Chapter 2 for conducting a hazard analysis and
developing a HACCP plan has been modified with
the following recommendations as of April 2011:

¢ No modifications made at this time.

Chapter 3 for identifying potential species-related
and process-related hazards has been modified
with the following recommendations as of
August 2019:

e Table 3-1: Potential Species- Related Hazards
Associated with the Actual Market Name of
Product (from Table 3-2):

o Escolar - “"Gempylotoxin” and “Histamine”
has been changed to “Gempylid Fish
Poisoning” and “Scombrotoxin (Histamine).”

e Table 3-1: Potential Species- Related Hazards
Associated with the Actual Market Name of
Product (from Table 3-2):

o Puffer fish - “Pufferfish Poisoning” has been
included in parenthesis after “Tetrodotoxin;”

e Table 3-1 Under Potential Species- Related
Hazards Associated with the Actual Market
Name of Product (from Table 3-2):

o Spanish Mackerel - “Scombrotoxin” has
been added with “Histamine” being placed
in parenthesis.

e Potential Species- Related Hazards Associated
with the Actual Market Name of Product
(from Table 3-2):

o Basa - “Environmental Chemical Con-
taminants” and "“Pesticides” has been
changed to “Environmental Chemicals” and
“Aquaculture Drugs.”

Chapter 3, Table 3-2 (“Potential Vertebrate Species-
Related Hazards”) has been modified with the
following recommendations as of August 2019:

e Footnote 3 has been added to the header of
Parasites.

Footnote 13 has been added to the header of
Natural Toxins.

Amberjack - S. rivoliana has been added
with the hazards of CFP and Scombrotoxin
(Histamine).

Amberjack or Yellowtail, aquacultured - Parasite
hazard has been added.

Amberjack or Buri, aquacultureed - Seriola
quinqueradiata has been added.

Anchovy - The following changes have been
made:

o Footnote 12 has been added to the market
name;

o The hazard of Parasites has been added;
Mackerel, Atka - is listed under “Atka Mackerel.”

Barracuda (Sphyraena spp.) - The hazard of
CFP has been removed.

Basa or Bocourti - Footnote 8 has been
removed.

Basa or Bocourti, aquacultured - Footnote 8
has been removed.

Bream (Acanthopagrus spp.) — Footnote 7 has
been removed.

Butterfish — Footnote 8 has been removed.
Caparari - Footnote 8 has been removed.
Cascarudo - Footnote 8 has been removed.

Cisco or Tullibee (Coregonus artedi) — Footnote
7 has been removed.

Clarias Fish or Walking Clarias Fish — Footnote
8 has been removed.

Clarias fish or Walking Clarias Fish, or Claresse,
aquacultured - The following changes have
been made:

o Footnote 8 has been removed;
o Claresse has been added as a market name;

o Clarias gariepinus has been replaced with
Clarias spp.
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Cod, Morid, (Psendophycis barbata) — Footnote
7 has been removed.

Coroata - Footnote 8 has been removed.

Corvina (Cilus gilberti) - Footnote 7 has been
removed.

Croaker or Yellowfish (Larimichthys polyactis)
- Footnote 7 has been removed.

Drum or Cubbyu (Pareques umbrosus) -
Footnote 7 has been removed.

Drum or Lion Fish (Collichthys spp) - The market
name “lion Fish” has been removed.

Drum or Meagre (Argyrosomus regius) -
Footnote 7 has been removed.

Eel - The following changes have been made:

o Anguilla anguilla has been added with the
hazard of Ichthyohemotoxin.

Eel, aquacultured - The following changes have
been made:

o Anguilla anguilla - The hazard of
Ichthyohemotoxin has been added.

o Anguilla japonica - Footnote 7 has been
removed.

Eel, Conger - The following changes have been
made:

o Conger conger has been added with the
hazard of Ichthyohemotoxin:

o Conger spp. - The hazard of Parasite has
been added.

Eel, Moray

o Muraena helena has been added with the
hazard of Ichthyohemotoxin:

o Muraena retifera - The hazard of CFP has
been added.

Emperor (Lethrinus spp.) — The hazard of CFP
has been added.

Flatwhiskered Fish — Footnote 8 has been
removed.

Flounder — Footnote 15 has been added.

Flounder, aquacultured — Footnote 15 has been
added.

Flounder, aquacultured - Taxonomy change
from Pleuronectes glacialis to Liopsetta glacialis.

Flounder or Dab - Footnote 7 has been removed.

Flounder or Fluke (Paralichthys flesus) -
Footnote 7 has been removed.

Flounder, Arrowtooth (Atheresthes stomias) -
Footnote 7 has been removed.

Flounder or California Flounder (Paralichthys
californicus) — The name has been moved to
Flounder.

Frog, aquacultured (Rana spp.) — New listing
has been added.

Gemfish (Lepidocybium flavobrunneum) — Has
been removed from this market name.

Gillbacker or Gilleybaka or Whiskerfish (Sciades
parkeri) - The following changes have been
made:

o The alternate market name of “Whiskerfish”
has been added;

o Footnote 8 has been added;

o Taxonomy change from Aspistor parkeri
to Sciades parkeri with Footnote 7 being
added.

Greenbone (Odax pullus) - Footnote 7 has been
removed from species name.

Greenland Turbot (Reinhardtius hippoglossoides)
- The following changes have been made:

o Has been moved to turbot;
o The hazard of Parasites has been added.

Grenadier - Footnote 7 has been removed from
the following: Nezumia bairdii, Macruronus spp.
Nezumia bairdii, and Trachyrhynchus spp.

Grouper - Dermatolepis inermis has been added
with the hazards of CFP and Parasite.

Grouper or Scamp - Mycteroperca phenax
has been added with the hazards of CFP and
parasite.
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Halibut or California Halibut - Paralichthys
californicus been moved to “Flounder.”

Hamlet, Mutton (Alphestes afer) — Footnote 7
has been removed.

Herring — Footnote 12 has been added.

Herring or Sea Herring or Sild - Footnote 12
has been added.

Herring or Sea Herring or Sild roe — Footnote
12 has been added.

Herring, Thread - Footnote 12 has been added.

Jack (Seriola rivoliana) - Has been moved to
Amberjack.

Jack or Crevalle (Alectis indicus) — Footnote 7
has been removed.

Jacksmelt or Silverside (Antherinopsis
californiensis) — New line entry with the hazard
of ASP has been added.

Jobfish or Snapper - Footnote 8 has been added.

Kingfish (Menticirrhus littoralis) — The hazard
of ASP has been added.

Ling, Mediterranean (Molva macrophthalma)
— Footnote 7 has been removed.

Lionfish — New line entry with the hazard of
CFP has been added.

Mackerel (Scomber scombrus) — The hazard of
PSP has been added.

Mackerel, Spanish or Narrow-Barred - The
market name has been modified.

Mackerel, Spanish or Cero — Cero has been
added.

Menhaden (Brevoortia partonus) The hazard
has of ASP has been added.

Milkfish — The hazard of Scombrotoxin
(Histamine) has been added.

Milkfish, aquacultured - The hazard of
Scombrotoxin (Histamine) has been added.

Morwong (Aplodactylus arctidens) — Footnote
7 has been removed.

Mullet (Mugil cephalus) — The following changes
have been made:

o Footnote 7 has been removed;

o Mugil curena with the hazards of Parasites
and ASP has been added.

Nile Perch - Row added to accommodate this
market name.

Nile Perch, aquacultured - Row added to
accommodate this market name.

Oreo Dory - Footnote 12 has been added to
market name.

Pangasius, Giant — The following changes have
been made:

o Footnote 8 has been removed;

o P. sanitwongsei with the hazard of
Environmental Chemicals has been added.

Pangasius Shortbarbel - Footnote 8 has been
removed.

Parrotfish — The following changes have been
made:

o Scarus spp. has been removed;

o The following with the hazard of CFP were
added: Chlorurus gibbus, Scarus coeruleus,
S. taeniopterus, Sparisoma chrysopterum,
S. viride.

Patagonian Toothfish or Chilean Sea Bass
(Dissostichus eleginoides) — Footnote 7 has
been removed.

Perch, Ocean or Rockfish — The following
changes have been made:

o Rockfish has been added;
o Footnote 8 has been added.

Piramutaba or Laulao Fish - Footnote 8 has
been removed.

Pollock or Alaska Pollock - the following changes
have been made:

o Alaska Pollock has been replaced with
“Walleye Pollock;”
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o Footnote 8 has been added;

o Taxonomy changed from Theragra
chalcogrammus to Gadus chalcogrammus
with Footnote 7 added.

Pompano, aquacultured - New listing has been
added.

Porgy spp. (Calamus spp.) The hazard of CFP
has been added.

Puffer Fish — The following changes have been
made:

o Puffer has been replaced with Puffer Fish;
o Footnotes 8, 11, and 16 have been added;
o Toxin acronym has changed to PFP;

o The following species are no longer
listed Arothron spp. Legocephalus spp.
Sphoeroides annulatus, Sphoeroides
spengleri, Sphoeroides testudineus, and
Tetraodon spp.

Puffer Fish, aquacultured - The following
changes have been made:

o Puffer has been replaced with Puffer Fish;
o Footnote 8, 11, and 16 have been added;
o Toxin acronym has changed to PFP;

o Takifugu spp. has been replaced with
Takifugu rubripes.

Roughy, Orange - Footnote 12 has been added.
Roughy, Silver - Footnote 7 has been added.

Sardine - The following changes have been
made:

o Footnote 12 has been added;

o The following species with the hazards of
ASP have been added Harengula clupeola,
H. jaguana, and Sardinops sagax.

Sauger - The following changes have been
made:

o Atule mate has been removed;

o Sander canadensis has been added.

Scad (Atule mate) — Footnote 7 has been
removed.

Sea Bream - Footnote 7 has been removed
from species name Chrysophrys auratus.

Shad - The following changes have been made:
o The hazard of ASP has been added;

o Footnote 5 has been added to the hazard
of ASP.

Silverside - Atherinopsis californiensis and
Membras marinica with the hazard of ASP have
been added.

Skate - Amblyraja spp., Leucoraja spp., and
Malacoraja spp. with hazard of Environmental
Chemicals have been added.

Snakehead (Parachanna obscura) - Footnote
7 has been removed.

Snapper - The following changes have been
made:

o The hazard of CFP!* has been added to
Ocyurus chrysurus and Pristipomoides spp.;

o The hazard of Parasites has been added to
Symphorus nematophorus;

o Lutjanus spp. has been replaced with the
specific Lutjanus species names.

Snapper or Schoolmaster - Lutjennus apodus
has been added with the hazard of CFP.

Sole or Flounder - Footnote 7 has been
removed.

Sole or Flounder, aquacultured - Footnote 7
has been removed.

Sorubim or Surubi - Footnote 8 has been
removed.

Spot - The hazard of ASP has been added.

Sturgeon and roe (Caviar) - Caviar with
Footnote 8 has been added.

Sturgeon and roe, (Caviar) aquacultured -
Caviar with Footnote 8 has been added.
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Sunfish - “Not Mola mola” has now been
removed.

Sutchi or Swai - The following changes have
been made:

o Footnote 8 has been removed;

o Taxonomy change from Pangasius
hypophthalmus to Pangasianodon
hypophthalmus with Footnote 7 being
added.

Sutchi or Swai - The following changes have
been made:

o Footnote 8 has been removed;

o Taxonomy change Pangasius hypophthalmus
to Pangasianodon hypophthalmus; with
Footnote 7 being added.

Swordfish - The hazard of Scombrotoxin
(Histamine) has been added.

Tang - The following changes have been made:

o Ctenochaetus spp. has been replaced with
Ctenochaetus striatus;

o Footnote 2 has been added to the hazard
of CFP.

Threadfin - Gnathanodon spp. has been
removed.

Tilapia - The hazard of Parasites has been
added.

Tilapia, aquacultured - The hazard of Parasites
with Footnote 4 has been added.

Trevally - The following changes have been
made:

o Caranx ignobilis, and C. melampygus
with the hazards of CFP, Parasites, and
Scombrotoxin (Histamine) have been added;

o The hazards associated with Gnathanodon
speciosus have been removed.

Triggerfish — The following changes have been
made:

o Balistes spp. has been removed;

o Balistes vetula has been added with the
hazard of CFP.

Trout, aquacultured - Taxonomy change from
from Oncorhynchus mykiss aguabonita to
Oncorhynchus aguabonita with Footnote 7
being added.

'’

Tuna - The descriptions of “*Small” and “Large’
have been removed.

Tuna, (Thunnus alalonga) - The hazard of ASP
has been added.

Turbot — Footnote 7 has been removed.

Turbot, aquacultured - The hazard of Parasites
with Footnote 4 has been added.

Unicornfish — The hazard of CFP has been
added.

Walleye - Sander spp. has been replaced with
Sander vitreus.

Whiskered Fish — Footnote 8 has been removed.

Whiskered Fish or Gafftopsail Fish - Footnote
8 has been removed.

Whiskered Fish or Hardhead Whiskered Fish -
Footnote 8 has been removed.

Whiting — The hazard of Parasites has been
added.

Whiting, Blue - The hazard of Parasites has
been added.

Yellowtail Amberjack, aquacultured - The
following changes have been made:

o Footnote 7 has been removed;

o The hazard of Parasites with Footnote 4 has
been added.

Zander - Footnote 7 has been removed.

Zander, aquacultured - Footnote 7 has been
removed.

Acronym Changes - The following changes have
been made:

o G = Gemplytoxin has been changed to GFP
= Gempylid Fish Poisoning;
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o IHT = Ichthyohemotoxin has been added;

o T = Tetrodotoxin has been changed to PFP
= Puffer Fish Poisoning.

e Footnotes - Footnotes 11, 12, 13, and 14 have
been added.

Chapter 3, Table 3-3 (“Potential Invertebrate Species-
Related Hazards”) has been modified with the
following recommendations as of August 2019:

e Clam, Surf or Surfclam - The spelling of
Mactrotoma spp. has been corrected.

e Crab, Beni-zuwai - New listing has been added.

e Crab, Golden King - The following changes
have been made:

o Market name has changed from Crab, Brown
King;

o Footnote 4 has been removed.

e Crab, Chinese Mitten - New listing has been
added.

e Crab, Chinese Mitten, aquacultured — New listing
has been added.

e Crab, Dungeness - The following changes have
been made:

o Taxonomy change from Cancer magister to
Metacarcinus magister;

o Footnote 4 has been added.
e Crab, Red - Footnote 4 has been removed.

e Crab, Santolla, Nova, or Southern Red — New
listing has been added.

e Crab, Swimming, (Ovalipes punctatus) - New
listing has been added.

e Cuttlefish - The hazard of Natural Toxin with
Footnote 2 has been added.

e Lobster - The hazard of Natural Toxin with
Footnote 2 has been added.

e Octopus - The hazard of Natural Toxin with
Footnote 2 has been added.

e Octopus, Blue-Ringed (Hapalochlaena spp.) -
New listing has been added

Scallop (Euvola spp.) - Footnote 4 has been
removed.

Sea Cucumber, aquacultured — New listing has
been added.

Shrimp - Footnote 4 has been removed from
Farfantepenaeus spp. Fenneropenaeus spp.,
Litopenaeus spp. Marsupenaeus spp., and
Melicertus spp.

Shrimp or Prawn - Taxonomy change from
Hymenopenaeus sibogae to Haliporoides
sibogae.

Squid or Calamari — Market name has been
updated to add “Calamari.”

Squid (Dosidicus gigas) — The hazard of Natural
Toxin with Footnote 2 has been added.

Squid (Loligo media) - Footnote 4 has been
removed.

Whelk or Sea Snail (Zidona dufresnei) — New
listing has been added.

Chapter 3, Table 3-4 (“Potential Process-Related

Hazards”) has been modified with the following
recommendations as of August 2019:

Footnote 2 has been removed.

Footnotes 3, 4, 5, 6, and 7 have been
renumbered as a result of footnote 2 being
removed.

Header - Allergens and Food Intolerance
Substances - Chapter 19 - The following
changes have been made:

o Chapter title updated to remove “Prohibited
Food and Color Additives;”

o Footnote 5 has been added to the header.

Smoked Fish (Other than ROP) - New listing
for Chap 16 with Footnote 6 has been added.

Dried Fish (All) - Footnote 7 for Chapter 13
has been added.

Battered or Breaded Finished Product Food -
The following changes have been made:

o “Package Type” has been divided into two
types;
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o New listing for Chapter 13 for the ROP
Package Type has been added.

e Raw oysters, clams, and mussels (ROP) - The
following changes have been made:

o “Hot Fill” and “Steam Flush” has been
removed from the Package Type description;

o The hazard of undeclared allergen has been
removed.

e Raw oysters, clams, and mussels (other than
ROP) - The following changes have been made:

o “Hot Fill” and “Steam Flush” has been
removed from the Package Type description;

o The hazard of undeclared allergen has been
removed.

e Footnotes - Footnotes 5, 6, and 7 have been
added.

Chapter 4 for the control of pathogens from the
harvest area has been modified with the
following recommendations as of April 2011:

e Hydrostatic pressure, individual quick freezing
(IQF) with extended storage, and irradiation are
now identified as processes that are designed
to retain raw product characteristics and that
can be used to reduce Vibrio vulnificus (V.
vulnificus) and Vibrio parahaemolyticus (V.
parahaemolyticus) to non-detectable levels;

e Itis now recognized that a tag on a container of
shellstock (in-shell molluscan shellfish) received
from another dealer need not identify the
harvester;

e Critical limits relating to control of pathogen
growth prior to receipt of raw molluscan shellfish
by the primary processor are now linked to
monitoring the time that the shellfish are
exposed to air (i.e., by harvest or receding
tide) rather than to the time that the shellfish
are harvested;

e Reference is now made to the role of the Federal,
state, tribal, territorial and foreign government
shellfish control authorities in determining
whether the hazard of V. parahaemolyticus
is reasonably likely to occur in raw molluscan
shellfish and in the development of a V.
parahaemolyticus control plan that will dictate,

at least to some extent, the nature of the
controls for this pathogen in HACCP plans;

The control strategy examples are restructured
for improved clarity: one for source controls
(e.g., tagging, labeling, source waters, harvester
licensure, and raw consumption advisory) and
a second for time from harvest to refrigeration
controls.

Chapter 5 for the control of parasites has been

modified with the following recommendations
as of April 2011:

It is now recognized that the parasite hazard
may be reasonably likely to occur in fish raised
in freshwater containing larvae of pathogenic
liver, lung and intestinal flukes because these
parasites enter the fish through the skin rather
than in the food.

Chapter 6 for the control of natural toxins has been

modified with the following recommendations
as of August 2019:

The information in the Chapter has been
reorganized into two categories in each section.

o “Fish other than molluscan shellfish” and
o “Molluscan Shellfish.”

Natural Toxin Detection Section was removed.
This information is utilized to confirm ilinesses/
outbreaks, inform advisories for at risk harvest
areas, and/or make a determination for harvest
area closures. This information was never
intended for a processor to include in the HACCP
plan as a control measure. The information has
been relocated to Appendix 5.

Ciguatera Fish Poisoning (CFP) - The following
changes have been made:

o Additional locations were included based on
scientific discovery of the toxin;

o Areas included are Florida, Hawaii, and
Puerto Rico;

o Addition of finfish to contain CFP) - lionfish,
mackerel and tang;

o Finfish previously listed in Chapter 3 are
now included in Chapter 6.
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Tetrodotoxin - Symptomology development has
been updated to align with the Bad Bug Book.

Natural Toxins addition - The following changes
have been made:

o Clupeotoxin has been added as a natural
toxin with associated information;

o Ichthyohemotoxin has been added as a
natural toxin with associated information;

o Seafood-associated rhabdomyolysis
(sometimes referred to as Haff disease)
has been added as a natural toxin with
associated information.

A "Note” was added to the chapter regarding
venomous fish. This was to correspond to the
Bad Bud Book new chapter to address the
potential concern and FDA’s thoughts.

Amnesic shellfish poisoning (ASP) - Additional
species of lobster, sardine, white mullet,
menhaden, and predatory species, such as
Florida pompano, Gulf Kingfish and spot, were
included.

Diarrhetic shellfish poisoning (DSP) — Addition
locations for the toxin were included such as
Puget Sound and the west coast of Canada,
Texas, Washington State, Alabama, Maryland,
Massachusetts, and New York.

Paralytic shellfish poisoning (PSP) - The
following additions were made:

o Molluscan shellfish examples of clams,
cockles, mussels, oysters, and scallops;

o Information regarding retention of the toxin
and depuration;

o Expanded the information regarding
gastropod accumulation of the toxin;

o Addition of finfish species where the toxin
has been found in the viscera such as
mackerel, Dungeness crab, tanner crab
and red rock crab.

Natural Toxin Control Section - The following
changes have been made: in the Natural Toxin
Control Section:

o ASP and PSP in fish other than molluscan
shellfish - An example was added of

the adductor muscle from the scallop to
eliminate the toxin;

o Molluscan Shellfish - The statement: “States
must have a Biotoxin Contingency Plan”
was added.

Control Strategy Example 1 - Source control
for fish other than molluscan shellfish - The
following changes have been made:

o Critical Limit - “ASP for consumption
advisory” was added;

o Establish Verification procedures - “Periodic
verification of harvest locations” was added.

Control Strategy Example 2 — Harvest Area for
Molluscan Shellfish — The following changes
have been made:

o Critical Limit -

= Update made to align with the NSSP and
regulations for shellfish and HACCP, and

* A note was added regarding dockside
screening to align with NSSP;

o Monitoring Procedures -

= Update made to include information
that would be required for monitoring
as identified though the regulation and
NSSP;

Bibliography was updated to reflect the additions
throughout the chapter.

Chapter 7 for the control of scombrotoxin

(histamine) formation has been modified with
the following recommendations as of April 2011:

Information is now provided about the potential
for scombrotoxin (histamine) formation in
products like tuna salad that have been allowed
to become recontaminated and then subjected
to time and temperature abuse;

The recommendations regarding on-board
chilling of scombrotoxin-forming species of
fish are now listed as follows:

o Fish exposed to air or water temperatures
above 83°F (28.3°C) should be placed in
ice, or in refrigerated seawater, ice slurry,
or brine of 40°F (4.4°C) or less, as soon as
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possible during harvest, but not more than
6 hours from the time of death, or

o Fish exposed to air and water temperatures
of 83°F (28.3°C) or less should be placed in
ice, or in refrigerated seawater, ice slurry,
or brine of 40°F (4.4°C) or less, as soon as
possible during harvest, but not more than
9 hours from the time of death, or

o Fish that are gilled and gutted before chilling
should be placed in ice, or in refrigerated
seawater, ice slurry, or brine of 40°F (4.4°C)
or less, as soon as possible during harvest,
but not more than 12 hours from the time
of death, or

o Fish that are harvested under conditions
that expose dead fish to harvest waters
of 65°F (18.3°C) or less for 24 hours or
less should be placed in ice, refrigerated
seawater, ice slurry, or brine of 40°F (4.4°C)
or less, as soon as possible after harvest,
but not more than the time limits listed
above, with the time period starting when
the fish leave the 65°F (18.3°C) or less
environment;

Cautions are now provided that handling
practices and processing controls that are
recommended as suitable for preventing the
formation of scombrotoxin may not be sufficient
to prevent fish from suffering quality or shelf-life
degradation (i.e., decomposition) in a way that
may otherwise render it adulterated under the
Federal Food, Drug, and Cosmetic Act;

The lower anterior portion of the loin is now
identified as the best place to collect a sample
from large fish for histamine analysis;

Fermenting, pickling, smoking, and drying are
now identified as likely critical control points
(CCPs) for this hazard;

When fish are checked for internal temperature
at off-loading, it is now recommended that:

o For fish held iced or refrigerated (not frozen)
onboard the vessel and off-loaded from the
vessel by the processor 24 or more hours
after death, the internal temperature should
be 40°F (4.4°C) or below,

OR

o For fish held iced or refrigerated (not frozen)
onboard the vessel and off-loaded from the
vessel by the processor from 15 to less
than 24 hours after death, the internal
temperature should be 50°F (10°C) or
below,

OR

o For fish held iced or refrigerated (not frozen)
onboard the vessel and off-loaded from the
vessel by the processor from 12 to less
than 15 hours after death, the internal
temperature should be 60°F (15.6°C) or
below;

The recommended level at which a lot should
be rejected based on sensory examination when
118 fish are examined is now corrected to be
no more than 2 fish to coincide with the goal
of less than 2.5% decomposition in the lot;

It is now recommended that the number of fish
subjected to sensory examination be increased
if there is likely to be greater than normal
variability in the lot, and that only one species
constitute a lot for sampling purposes;

When histamine analysis is performed as a
corrective action, it is now recommended
that any fish found to exceed the internal
temperature at receiving critical limit be
included in the sample;

When the sensory critical limit has not been
met, it is now recommended that the processor
perform histamine analysis of a minimum of 60
fish, collected representatively from throughout
the lot, including all fish in the lot that show
evidence of decomposition, and reject the lot
if any fish are found with a histamine level
greater than or equal to 50 ppm;

Subdividing and retesting for histamine is no
longer recommended after an initial failed
histamine test;

It is now recommended that employees who
conduct sensory screening receive adequate
training;

It is now recommended that for shipments
of scombrotoxin-forming species received
under ice on open-bed trucks be checked for
both sufficiency of ice and internal product
temperature;
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It is now recommended that shipments of
scombrotoxin-forming species received under
gel packs be checked for both adequacy of gel
packs and internal product temperature;

It is now recommended that if only the internal
temperature of fish is checked at receipt by a
secondary processor because the transit time
is no more than 4 hours, calculation of transit
time should include all time outside a controlled
temperature environment;

It is now recommended that if only the internal
temperature of fish is checked at receipt by a
secondary processor because the transit time is
no more than 4 hours, a temperature-indicating
device (e.g., a thermometer) should be used
to determine internal product temperatures in
a minimum of 12 fish, unless there are fewer
than 12 fish in a lot, in which case all of the
fish should be measured;

When checks of the sufficiency of ice or chemical
cooling media, such as gel packs, or internal
product temperatures are used at receipt of fish
from another processor, it is now recommended
that the number of containers examined and
the number of containers in the lot be recorded;

Control of scombrotoxin (histamine) formation
during processing and storage are now provided
as separate control strategy examples, and
examples of HACCP plans are now provided
for both strategies;

The extended exposure times during processing
(more than 12 hours, cumulatively, if any
portion of that time is at temperatures above
70°F (21.1°C); or more than 24 hours,
cumulatively, as long as no portion of that
time is at temperatures above 70°F (21.1°C))
previously recommended for fish that have been
previously frozen are now also recommended
for fish that have been previously heat treated
sufficiently to destroy scombrotoxin-forming
bacteria and are subsequently handled in a
manner where there is an opportunity for
recontamination with scombrotoxin-forming
bacteria;

It is now acknowledged that it may be possible
to control scombrotoxin formation during
unrefrigerated processing using a critical
limit that is time of exposure only (i.e., no
temperature component), if it is developed with

an assumption that worst-case temperatures
(e.g., in excess of 70°F (21.1°C)) may occur;

Chemical coolants (e.g., gel packs) are no
longer recommended for control of temperature
during in-plant storage;

For control of time and temperature during
refrigerated storage, it is now noted that
critical limits that specify a cumulative time
and temperature of exposure to temperatures
above 40°F (4.4°C) are not ordinarily suitable
because of the difficulty in determining when
specific products have entered and left the
cooler and the time and temperature exposures
to which they were subjected. However, there
may be circumstances where this approach is
suitable. Itis also noted that minor variations
in cooler temperature measurements can be
avoided by submerging the sensor for the
temperature-recording device in a liquid that
mimics the characteristics of the product;

High-temperature alarms are no longer
recommended for monitoring temperatures in
coolers or processing areas;

When the adequacy of ice is established as the
critical limit for refrigerated storage, it is now
recommended that monitoring be performed
with sufficient frequency to ensure control
rather than at least twice per day.

Chapter 8 related to other decomposition-related

hazards has been modified with the following
recommendations as of April 2011:

It is now noted that FDA has received consumer
complaints concerning illnesses associated
with the consumption of decomposed salmon,
attributable to the production in the fish of
toxins other than histamine (e.g., biogenic
amines, such as putrescine and cadaverine);

It is now noted that there are also some
indications that chemicals formed when fats
and oils in foods oxidize may contribute to
long-term detrimental health effects.

Chapter 9 for the control of environmental chemical

contaminants and pesticides has been modified
with the following recommendations as of April
2011:
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Toxic element guidance levels for arsenic,
cadmium, lead, and nickel are no longer listed;

Tolerance levels for endothall and its
monomethyl ester in fish and carbaryl in oysters
are now listed;

The collection of soil samples from aquaculture
production sites is no longer listed as a
preventive measure;

An example of a HACCP plan is now provided for
control of environmental chemical contaminants
in molluscan shellfish;

When testing for environmental chemical
contaminants and pesticides is used as the
control measure, it is now recommended that
the adequacy of the testing methods and
equipment be verified periodically (e.g., by
comparing results with those obtained using
an Association of Official Analytical Chemists
(AOAC) or equivalent method, or by analyzing
proficiency samples).

Chapter 10, which covers the control of methy-

Imercury, has been rewritten to acknowledge
that FDA is receiving comments on a draft
quantitative risk assessment for methylmercury,
which may result in a reassessment of its risk
management strategies has been modified with
the following recommendations as of April 2011.:

No modifications made at this time.

Chapter 11 for the control of aquaculture

drugs has been modified with the following
recommendations as of April 2011:

The potential for this hazard to occur during
transportation of live fish is now recognized,
and recommended controls are provided;

An explanation of extra-label use of drugs is
now provided, and a list of drugs prohibited for
extra-label use is now listed;

FDA high enforcement priority aquaculture
drugs are now listed;

Aquaflor® Type A Medicated Article (florfenicol)
is now listed as an approved drug for catfish
and salmonids;

e Aquaflor® CA1l is now listed as an approved
drug for catfish or in fingerling to food fish as
the sole ration for 10 consecutive days.

e 35% PEROX-AID® (hydrogen peroxide) is now
listed as an approved drug for freshwater-reared
salmonids and freshwater-reared cool water
finfish and channel catfish;

e Terramycin® 200 for Fish (oxytetracycline
dihydrate) Type C, is now listed as an approved
drug for catfish, salmonids; and lobster;

e OxyMarine™, Oxytetracycline HCI Soluble
Powder-343, Terramycin-343, TETROXY Aquatic
is now listed as an approved drug for all finfish
fry and fingerlings as an aid in identification;

e Quarterly raw material, in-process, or finished
product testing is now recommended as a
verification step for control strategies involving
review of suppliers’ certificates at receipt of
raw materials, review of records of drug use
at receipt of raw materials, and on-farm visits;

e When testing for aquaculture drugs is used as
the control measure, it is now recommended
that the adequacy of the testing methods and
equipment be verified periodically (e.g., by
comparing results with those obtained using an
AOAC or equivalent method, or by analyzing
proficiency samples).

Chapter 12 for the control of pathogenic bacteria
growth and toxin formation (other than C.
botulinum) as a result of time and temperature
abuse has been modified with the following
recommendations as of April 2011:

e It is now recognized that V. vulnificus, V.
parahaemolyticus, and Vibrio cholarae non-01
and non-0139 are generally associated with
marine and estuarine species of fish and may
not be reasonably likely to occur in freshwater
species or non-fishery ingredients, unless they
have been cross-contaminated;

e Itis now clarified that products that are partially
cooked to set the batter or breading or stabilize
the product shape (e.g., fish balls, shrimp
egg rolls, and breaded fish portions) are not
considered to be ready to eat;

e Information is now provided on the deter-
mination of CCPs for products that are a
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combination of raw, ready-to-eat and cooked,
ready-to-eat fishery ingredients;

Control of time and temperature abuse at
receipt, during cooling after cooking, during
unrefrigerated processing, and during refrig-
erated storage and processing are now provided
as four separate control strategy examples.
Examples of HACCP plans are now provided
for all four strategies;

For control of transit conditions at receipt of
ready-to-eat fish or fishery products delivered
refrigerated (not frozen), it is now recommended
that all lots be accompanied by transportation
records that show that the fish were held at or
below an ambient or internal temperature of
40°F (4.4°C) throughout transit or, for transit
times of 4 hours or less, that the internal
temperature of the fish at time of receipt was
at or below 40°F (4.4°C);

For control of time and temperature during
refrigerated storage and refrigerated processing,
it is now noted that critical limits that specify a
cumulative time and temperature of exposure
to temperatures above 40°F (4.4°C) are not
ordinarily suitable because of the difficulty
in determining when specific products have
entered and left the cooler and the time
and temperature exposures to which they
were subjected. However, there may be
circumstances where this approach is suitable.
It is also noted that minor variations in cooler
temperature measurements can be avoided by
submerging the sensor for the temperature-
recording device in a liquid that mimics the
characteristics of the product;

It is now recommended that if only the internal
temperature of the fishery product is checked
at receipt, because the transit time is no more
than 4 hours, calculation of transit time should
include all time outside a controlled temperature
environment;

It is now recommended that if only the internal
temperature of product is checked at receipt
by a secondary processor because the transit
time is no more than 4 hours, a temperature-
indicating device (e.g., a thermometer)
should be used to determine internal product
temperatures in a minimum of 12 containers
(e.g., cartons and totes), unless there are fewer
than 12 containers in a lot, in which case all of
the containers should be measured;

When checks of the sufficiency of ice or chemical
cooling media, such as gel packs, or internal
product temperatures are used at receipt of fish
from another processor, it is now recommended
that the number of containers examined and
the number of containers in the lot be recorded;

Chemical coolants (e.g., gel packs) are no
longer recommended for control of temperature
during in-plant storage;

Recommended cumulative exposure times and
temperatures (i.e., critical limits) are now listed
as follows:

For raw, ready-to-eat products:

o If at any time the product is held at
internal temperatures above 70°F (21.1°C),
exposure time (i.e., time at internal tem-
peratures above 50°F (10°C) but below
1350F (57.2°C)) should be limited to 2
hours (3 hours if Staphylococcus aureus (S.
aureus) is the only pathogen of concern),

OR

o Alternatively, exposure time (i.e., time at
internal temperatures above 50°F (10°C)
but below 135°F (57.2°C)) should be limited
to 4 hours, as long as no more than 2 of
those hours are between 70°F (21.1°C) and
13590F (57.2°QC),

OR

o If the product is held at internal tem-
peratures above 50°F (10°C), but never
above 70°F (21.1°C), exposure time at
internal temperatures above 50°F (10°C)
should be limited to 5 hours (12 hours if S.
aureus is the only pathogen of concern),

OR

o The product is held at internal temperatures
below 50°F (10°C),

OR

o Alternatively, the product is held at ambient
air temperatures below 50°F (10°C)
throughout processing;

For cooked, ready-to-eat products:
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o If at any time the product is held at
internal temperatures above 80°F (27.2°C),
exposure time (i.e., time at internal tem-
peratures above 50°F (10°C) but below
1359F (57.20°C)) should be limited to 1 hour
(3 hours if S. aureus is the only pathogen
of concern),

OR

o Alternatively, if at any time the product is
held at internal temperatures above 80°F
(26.7°C), exposure time (i.e., time at
internal temperatures above 50°F (10°C)
but below 135°F (57.2°C)) should be limited
to 4 hours, as long as no more than 1 of
those hours is above 70°F (21.1°C),

OR

o If at any time the product is held at internal
temperatures above 70°F (21.1°C), but
never above 80°F (26.7°C), exposure time
at internal temperatures above 50°F (10°C)
should be limited to 2 hours (3 hours if S.
aureus is the only pathogen of concern),

OR

o Alternatively, if the product is never held at
internal temperatures above 80°F (26.7°C),
exposure times at internal temperatures
above 50°F (10°C) should be limited to 4
hours, as long as no more than 2 of those
hours are above 70°F (21.1°C),

OR

o If the product is held at internal tem-
peratures above 50°F (10°C), but never
above 70°F (21.1°C), exposure time at
internal temperatures above 50°F (10°C)
should be limited to 5 hours (12 hours if S.
aureus is the only pathogen of concern),

OR

o The product is held at internal temperatures
below 50°F (10°C),

OR

o Alternatively, the product is held at ambient
air temperatures below 50°F (10°C)
throughout processing;

e High-temperature alarms are no longer recom-
mended for monitoring temperatures in coolers
or processing areas;

¢ When the adequacy of ice is established as the
critical limit for refrigerated storage, it is now
recommended that monitoring be performed
with sufficient frequency to ensure control
rather than at least twice per day;

e It is now recommended that monitoring ship-
ments received under gel packs include both
adequacy of gel packs and internal product
temperature.

Chapter 13 for the control of C. botulinum toxin
formation has been modified with the following
recommendations as of April 2011:

e Information is now provided on Time-Tem-
perature Indicator (TTI) performance and
suitability;

e A control strategy is now provided for application
of TTIs on each of the smallest package units
(i.e., the unit of packaging that will not be
distributed any further, usually consumer or
end-user package), where refrigeration is the
sole barrier to prevent toxin formation;

e Itis nolonger recommended that consideration
be given to whether the finished product will be
stored and distributed frozen when determining
whether the hazard is significant. A control
strategy is now provided to ensure that frozen
products are properly labeled when freezing
is the sole barrier to prevent toxin formation;

e Processors are now advised to take particular
care in determining the safety of a packaging
material for a product in which (1) the spoilage
organisms have been eliminated or significantly
reduced by such processes as high-pressure
processing and (2) refrigeration is the sole
barrier to toxin formation. The generally recom-
mended 10,000 cc/m?/24 hours at 24°C oxygen
transmission rates may not be suitable in this
case;

e High-temperature alarms are no longer recom-
mended for monitoring temperatures in coolers
or processing areas;

e Chemical coolants (e.g., gel packs) are no
longer recommended for control of temperature
during in-plant storage;
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When the adequacy of ice is established as the
critical limit for refrigerated storage, it is now
recommended that monitoring be performed
with sufficient frequency to ensure control
rather than at least twice per day;

It is now recommended that a water phase
salt level of 20% be achieved in shelf-stable,
reduced oxygen packaged products in which
salt is the only barrier to pathogenic bacteria
growth and toxin formation;

It is now recommended that monitoring ship-
ments received under gel packs include both
adequacy of gel packs and internal product
temperature;

It is now recommended that if only the internal
temperature of the fishery product is checked
at receipt, because the transit time is no more
than 4 hours, calculation of transit time should
include all time outside a controlled temperature
environment;

It is now recommended that if only the internal
temperature of product is checked at receipt
by a secondary processor because the transit
time is no more than 4 hours, a temperature-
indicating device (e.g., a thermometer)
should be used to determine internal product
temperatures in a minimum of 12 containers
(e.g., cartons and totes), unless there are fewer
than 12 containers in a lot, in which case all of
the containers should be measured;

A control strategy example is now provided for
receipt by a secondary processor of refrigerated
reduced oxygen packaged products that may
be stored and further distributed or used as an
ingredient for further processing;

It is now clarified that brining time should be
monitored during the processing of smoked fish;

It is now recommended that brine be treated
to minimize microbial contamination or be
periodically replaced as a good manufacturing
practice control.

Chapter 14 for the control of pathogenic bacteria

growth and toxin formation as a result of
inadequate drying has been modified with the
following recommendations as of April 2011:

It is no longer recommended that consideration
be given to whether the finished product will

be stored and distributed frozen (in the case
of reduced oxygen packaged products) or
refrigerated (in the case of aerobically packaged
products) when determining whether the hazard
is significant. A control strategy to ensure that
refrigerated dried products are properly labeled
when refrigeration is the sole barrier to toxin
formation is now provided. A control strategy
to ensure that frozen products are properly
labeled when freezing is the sole barrier to
toxin formation is now provided in Chapter 13.

Chapter 15 for the control of S. aureus toxin
formation in hydrated batter mixes has been
modified with the following recommendations
as of April 2011:

e The number of S. aureus organisms normally
needed to produce toxin is now listed as
500,000 to 1,000,000 per gram;

e High-temperature alarms are no longer
recom-mended for monitoring temperatures
in processing areas.

Chapter 16 for the control of pathogenic bacteria
survival through cooking has been modified with
the following recommendations as of April 2011:

e The separate chapters that previously covered
pathogen survival through cooking and path-
ogen survival through pasteurization are now
combined;

e Pasteurization is now defined as a heat treat-
ment applied to eliminate the most resistant
pathogen of public health concern that is
reasonably likely to be present in food;

e Information is now provided for an option to
monitor End-Point Internal Product Temperature,
instead of continuous time and temperature
monitoring during cooking or pasteurization,
when a scientific study has been conducted to
validate that it will provide a 6D process for
the target pathogen;

e For surimi-based products, soups, or sauces,
the following pasteurization process is now
recommended: a minimum cumulative, total
lethality of F . .. (F,...) = 10 minutes, where z =
12.6°F (7°C) for temperatures less than 194°F
(90°C), and z = 18°F (10°C) for temperatures
above 194°F (90°C);
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For Dungeness crabmeat, the following pas-
teurization process is now recommended: a
minimum cumulative total lethality of F
(F

194°F

s0ec) = 57 minutes, where z = 15.5°F (8.6°C);
Information concerning levels of Listeria
monocytogenes (L. monocytogenes) in foods
is now updated based on the final FDA/U.S.
Department of Agriculture L. monocytogenes
risk assessment.

Chapter 17 is a new chapter that contains guidance

for the control of pathogen survival through
processes designed to retain raw product char-
acteristics, including high hydrostatic pres-sure
processing, mild heat processing, IQF with
extended frozen storage, and irradiation. At
present, the chapter applies exclusively to the
processing of molluscan shellfish products for
which there is a desire to retain raw product
characteristics. However, these technologies
may have other applications as well has been
modified with the following recommendations
as of April 2011:

No modifications made at this time.

Chapter 18 for the control of the introduction of

pathogenic bacteria after pasteurization and
specialized cooking processes has been modified
with the following recommendations as of April
2011:

It is no longer recommended that consideration
be given to whether the finished product will be
stored and distributed frozen when determining
whether the hazard is significant. A control
strategy to ensure that frozen products are
properly labeled when freezing is the sole
barrier to prevent C. botulinum toxin formation
is now provided in Chapter 13.

Chapter 19 for the control of undeclared food

allergens and intolerance substances has been
modified with the following recommendations
as of August 2019:

The language regarding allergen cross-
contact has been enhanced.

e The language regarding allergen sanitation
and cleaning has been enhanced.

e The examples have been consolidated for
relevance.

e Unnecessary examples have been removed.

e “Prohibited additives” has been removed
from the title and chapter since they are
prohibited.

e Label review for the appropriate identification
of the allergen and being applied to the
appropriate product has been added.

e CFR and other regulatory references have
been removed.

Chapter 20 for the control of metal inclusion has been
modified with the following recommendations
as of April 2011:

e Foreign objects less than 0.3 inch (7 mm) are
now identified as having a potential for causing
trauma or serious injury to persons in special
risk groups, such as infants, surgery patients,
and the elderly;

e Additional information on calibration and vali-
dation of electronic metal detectors is now
provided;

e Wire mesh baskets are no longer used as
an example of an unlikely source of metal
fragments;

e The recommended critical limit for the metal
detection or separation control strategy has
been expanded to read, “All product passes
through an operating metal detection or
separation device,” and “No detectable metal
fragments in a product passing through the
metal detection or separation device.” As a
result, the recommended monitoring procedures
are also expanded so that they now are designed
to also ensure that the processes are in place
and operating;

e It is now recommended that when metal
fragments are found in a product by a metal
detector or separated from the product stream
by magnets, screens, or other devices, the
source of the fragment is located and corrected.
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Chapter 21 for the control of glass inclusion has been
modified with the following recommendations
as of April 2011:

e This chapter is no longer identified as a draft;

e The use of x-ray detection devices is no
longer recommended as a reliable method for
controlling glass inclusion;

e The recommended critical limit for the glass
container cleaning and visual inspection
control strategy has been expanded to read,
“All container pass through an operating glass
container inspection or cleaning process,”
and “No detectable glass fragments in glass
containers passing the CCP.” As a result, the
recommended monitoring procedures are also
expanded so that they now are desighed to
also ensure that the processes are in place
and operating;

e The monitoring procedures for the glass
container cleaning and visual inspection control
strategy now include a recommendation that
a representative sample of the cleaned or
inspected containers be examined at the start
of processing, every 4 hours during processing,
at the end of processing, and after any
breakdowns;

e It is now recommended that monitoring for
the presence of glass be performed at the
start of each production day and after each
shift change.

e It is now recommended that a representative
sample of cleaned or inspected glass containers
be examined daily, at the start of processing,
every 4 hours during processing, at the end of
processing, and after any breakdowns.

Appendix 1: “Forms” has been modified with the
following recommendations as of April 2011:

¢ No modifications made at this time.

Appendix 2: “Sample Product Flow Diagram”
has been modified with the following
recommendations as of April 2011:

¢ No modifications made at this time.

Appendix 3: “Critical Control Point Decision
Tree” has been modified with the following
recommendations as of April 2011:

e No modifications made at this time.

Appendix 4: “Bacterial Pathogen Growth and
Inactivation,” has been modified with the
following recommendations as of April 2011:

e Recommended summary cumulative exposure
times and temperatures are now listed as
described above for Chapter 12;

e The maximum water phase salt level for growth
of Campylobacter jejuni is now listed as 1.7%;

e The maximum level of acidity (pH) for growth
of pathogenic strains of Escherichia coli (E. coli)
is now listed as 10;

e The maximum recommended cumulative
exposure times for Bacillus cereus are now listed
as follows: 5 days at temperatures of 39.2 to
43°F (4 to 6°C); 1 day at temperatures of 44
to 59°F (7 to 15°C); 6 hours at temperatures
of 60 to 70°F (16 to 21°C); and 3 hours at
temperatures above 70°F (21°C);

e The maximum cumulative exposure times for
E. coli, Salmonella, and Shigella spp. are now
listed as follows: 2 days for temperatures from
their minimum growth temperature 41.4 to 50°F
(10°C); 5 hours for temperatures of 51 to 70°F
(11 to 21°C); and 2 hours for temperatures
above 70°F (21°C);

e The maximum cumulative exposure times
for Listeria monocytogenes are now listed as
follows: 7 days for temperatures of 31.3 to
419F (-0.4 to 5°C); 1 day for temperatures of 42
to 50°F (6 to 10°C); 7 hours for temperatures
of 51 to 70°F (11 to 21°C); 3 hours for
temperatures of 71 to 86°F (22 to 30°C); and
1 hour for temperatures above 86°F (30°C);

¢ The maximum cumulative exposure times
for Vibrio cholerae, V. vulnificus, and V.
parahaemolyticus are now listed as follows:
21 days for temperatures from their minimum
growth temperature to 50°F (10°C); 6 hours
for temperatures of 51 to 70°F (11 to 21°C);
2 hours at temperatures of 71 to 80°F (22 to
26.7°C); and 1 hour at temperatures above
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80°F (26.7°C), with the last temperature range
applying only to cooked, ready-to-eat products.

Appendix 5: Table A-5, “FDA and EPA Safety Levels in
Regulations and Guidance,” has been modified
with the following recommendations as of
August 2019:

e Refer to Appendix 5 for the specific changes
to the values and applicable fish and fishery
products.

e The introduction has been modified to include
information regarding US FDA reserving the
right to take action with or without levels being
listed in this guidance document.

¢ References have been added back into the table.

e Appendix has been reorganized into food
hazards categories (Animal Drugs, Biological,
Chemical, Natural Toxins, and Physical).

e The applicable sign for “greater than” or
“greater than and equal to” has been added
to the individual levels.

e Animal drugs - The following changes have
been made:

o Azamethiphos has been added;
o Benzocaine has been added;

o Chloramine-T (para-toluenesulfonamide-
marker residue) has been added;

o Florfenicol (florfenicol amine-the marker
residue) has been added;

o Lufenuron has been added;

o Oxytetracycline has been modified and
expanded to include sum of tetracycline
residues;

o Telfubenzuron has been added.

e Biologicals — The following changes have been
made:

o Staphylococcus aureus: levels indicative
to insanitary conditions has been added;

o Vibrio spp. has been added;

o Vibrio cholerae for all fish other than raw
molluscan shellfish - toxigenic has been
added in front of organism;

o Vibrio cholerae for raw molluscan shellfish
- the sample size and serotype has been
removed;

o Vibrio parahaemolyticus for raw molluscan
shellfish - Kanagawa positive or negative
has been removed;

o Vibrio vulnificus for raw molluscan shellfish
has been removed.

Chemical Safety Levels — The following were
added/modified/removed:

o 2,4-D has been modified;

o Bispyribac-sodium has been added;
o Carbaryl has been modified;

o Carfentrazone-ethyl has been added;
o Diquat has been modified;

o Ethoxyquin has been added;

o Flumioxazin has been added;

o Fluzapyroxad has been added;

o Florpyrauxifen-benzyl has been added;
o Imazapyr has been added;

o Penoxsulam has been added;

o Saflufenacil has been added;

o Simazine and its metabolites has been
removed;

o Spinosad has been added;

o Triclopyrand (its metabolites and deg-
radates) has been added;
o Topramexone has been added.

Natural Toxins — The values and labels have been
added/updated/modified for appropriateness:

o Azaspiracid (Azaspiracid shellfish poisoning)
has been added to the appendix;
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o Brevetoxin (Neurotoxic shellfish poisoning)
label has been changed from ppm to mg/kg;

o Ciguatoxin (Ciguatera fish poisoning) label
has been changed from ppb to ug/kg;

o Domoic acid (Amnesic shellfish poisoning)
label has been changed from ppm to mg/kg;

o Okadaic acid (Diarrhetic shellfish poisoning)
label has been changed from ppm to mg/kg;

o Saxitoxin (Paralytic shellfish poisoning) label
has been changed from ppm to mg/kg.

Footnotes — The following changes have been
made:

o Footnotes 3 - 9 have been added;
o Footnote 10:

e The “Note” has been changed to footnote
10;

e The text has been modified to become
more inclusive of fish and fishery pro-
ducts, and

e The footnote has been applied to the
table as deemed appropriate.

o Footnote 11 - 13 have been added.

Appendix 6 no longer lists food allergens. It now

contains a table of Japanese and Hawaiian
vernacular names and their corresponding
U.S. market names has been modified with the
following recommendations as of April 2011:

No modifications made at this time.

Appendix 7 no longer lists the bibliography. It now

contains information regarding the public health
impacts of bacterial and viral pathogens of
greatest concern in seafood processing has been
modified with the following recommendations
as of April 2011:

No modifications made at this time.

Appendix 8: “Procedures for Safe and Sanitary

Processing and Importing of Fish and Fishery
Products” has been modified with the following
recommendations as of August 2019:

Part 123 has been updated to include 21 CFR
Part 117.

Part 1240 has been updated to include “d.”

Appendix 9 — “Allergen Cleaning and Sanitation”

has been modified with the following recom-
mendations as of August 2019:

New appendix with recommendations for est-
ablishing an allergen cleaning and sanitation
program has been added.

Appendix 10 — “Allergen Cross-Contact Prevention”

has been modified with the following recom-
mendations as of August 2019:

New appendix with recommendations for est-
ablishing controls to prevent cross-contact in
a facility has been added.
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NOTES:
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CHAPTER 1: General Information

This guidance represents the Food and Drug Administration’s (FDA's| current thinking on this topic. It does not create

or confer any rights for or on any person and does not operate to bind FDA or the public. You can use an allerative
approach if the approach satisfies the requirements of the applicable statutes and regulations. If you want to discuss
an alternative approach, contact the FDA staff responsible for implementing this guidance. If you cannot identify the

appropriate FDA staff, call the telephone number listed on the fifle page of this guidance.

THE GUIDANCE

This is the fourth edition of the Food and Drug
Administration’s (FDA’s) “Fish and Fishery Products
Hazards and Controls Guidance.” This guidance
relates to FDA’s Fish and Fishery Products
regulation (called the Seafood HACCP Regulation,
21 CFR 123, in this guidance document) and the
Control of Communicable Diseases regulation,

21 CFR 1240, that require processors of fish

and fishery products to develop and implement
HACCP systems for their operations. Those final
regulations were published in the Federal Register
on December 18, 1995, and became effective on
December 18, 1997. The codified portion of the
regulations is included in Appendix 8.

This guidance is being issued as a companion
document to “HACCP: Hazard Analysis Critical
Control Point Training Curriculum,” which was
developed by the Seafood HACCP Alliance

for Training and Education. The Alliance is an
organization of federal and state regulators,
including FDA, academia, and the seafood
industry. FDA recommends that processors of
fish and fishery products use the two documents
together in the development of a HACCP system.

This guidance document will be maintained on
the FDA.GOV website, which should be consulted
for subsequent updates.

Copies of the training document may be
purchased from:

Florida Sea Grant

IFAS - Extension Bookstore
University of Florida

P.O. Box 110011
Gainesville, FL 32611-0011
(800) 226-1764

Or
www.ifasbooks.com
Or you may download a copy from:

bitp,www fda.gov/FoodGuidances
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CHAPTER 2: Conducting a Hazard Analysis and Developing a HACCP Plan

This guidance represents the Food and Drug Administration’s (FDA's| current thinking on this topic. It does not create

or confer any rights for or on any person and does not operate to bind FDA or the public. You can use an alternative

approach if the approach satisfies the requirements of the applicable statutes and regulations. If you want to discuss

an alternative approach, contact the FDA staff responsible for implementing this guidance. If you cannot identify the

appropriate FDA staff, call the telephone number listed on the title page of this guidance.

THE HACCP PLAN FORM

This guidance document is designed to walk

you through a series of 18 steps that will yield a
completed Hazard Analysis Critical Control Point
(HACCP) plan. A blank HACCP Plan Form is
contained in Appendix 1. Note that this is a two-
page form, with the second page to be used if
your process has more critical control points than
can be listed on one page. The Procedures for

the Safe and Sanitary Processing and Importing

of Fish and Fishery Products regulation, 21 CFR
123 (hereinafter, the Seafood HACCP Regulation),
requires that you prepare a HACCP plan for fish
and fishery products that you process if there are
significant food safety hazards associated with the
products. The regulation does not require that you
use the form included in Appendix 1. However,
using this standardized form may help you develop
an acceptable plan and will expedite regulatory
review. A separate HACCP plan should be
developed for each location where fish and fishery
products are processed and for each kind of fish
and fishery product processed at that location. You
may group products together in a single HACCP
plan if the food safety hazards and controls are the
same for all products in the group.

THE HAZARD ANALYSIS WORKSHEET

In order to complete the HACCP Plan Form,

you will need to perform a process called

hazard analysis. The Seafood HACCP Regulation
requires that all seafood processors conduct,

or have conducted for them, a hazard analysis

to determine whether there are food safety
hazards that are reasonably likely to occur in
their product and to the preventive measures that
a processor can apply to control those hazards
(21 CFR 123.6(2)). FDA has found that the use

of a standardized Hazard Analysis Worksheet
assists with this process. A blank Hazard Analysis
Worksheet is contained in Appendix 1. Note that
this is also a two-page form, with the second page
to be used if your process has more processing
steps than can be listed on one page. The Seafood
HACCP Regulation does not require that the
hazard analysis be kept in writing. However,

FDA expects that a written hazard analysis will
be useful when you perform mandatory HACCP
plan reassessments and when you are asked by
regulators to justify why certain hazards were or
were not included in your HACCP plan.
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THE STEPS

Following is a list of the steps that this guidance
uses in HACCP plan development:

Preliminary Steps
o Provide general information;

o Describe the food,

o Describe the method of distribution and
storage;

o Identify the intended use and consumer;

o  Develop a flow diagram.

Hazard Analysis Worksheet
o Set up the Hazard Analysis Worksheet;

o Identify potential species-related hazards;

o Identify potential process-related hazards;

0 Understand the potential hazard,

o Determine whether the potential hazard
is significant;

o Identify critical control points.

HACCP Plan Form

o Set up the HACCP Plan Form;

0 Set critical limits;

0 Establish monitoring procedures:
*  What,

* How,

)

¢ Frequency,

e Who;
o Establish corrective action procedures;
O Establish a recordkeeping system;

0 Establish verification procedures.

PRELIMINARY STEPS

STEP 1: Provide general information.

Record the name and address of your processing
facility in the spaces provided on the first page
of both the Hazard Analysis Worksheet and the
HACCP Plan Form (Appendix D).

STEP 2: Describe the food.

Identify the market name or Latin name (species)
of the fishery component(s) of the product.
Examples:

*  Tuna (Thunnus albacares);

e Shrimp (Pandals spp.);

* Jack mackerel (Trachurus spp.).

Fully describe the finished product food.

Examples:

*  Individually quick frozen, cooked, peeled
shrimp;

*  Fresh tuna steaks;

e Frozen, surimi-based, imitation king crab
legs;

*  Fresh, raw drum, in-the-round;

*  Raw shrimp, in-shell;

*  Raw, shucked clams;

*  Fresh seafood salad, with shrimp and blue
crabmeat;

*  Frozen, breaded pollock sticks;

e Frozen crab cakes.
Describe the packaging type.

Examples:
*  Vacuum-packaged plastic bag;
e Aluminum can;
*  Bulk, in wax-coated paperboard box;
*  Plastic container with snap lid.
Record this information in the space provided

on the first page of both the Hazard Analysis
Worksheet and the HACCP Plan Form.
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STEP 3: Describe the method of distribution
and storage.

Identify how the product is distributed and stored
after distribution.
Examples:

*  Stored and distributed frozen;

*  Distributed on ice and then stored under

refrigeration or on ice.

Record this information in the space provided
on the first page of both the Hazard Analysis
Worksheet and the HACCP Plan Form.

STEP 4: |dentify the intended use and

consumer.

Identify how the product will be used by the end
user or consumer.

Examples:
* 7o be beated (but not fully cooked) and
served;

* 10 be eaten with or without further cooking;

* 70 be eaten raw or lightly cooked;

e 70 be fully cooked before consumption;

*  To be further processed into a heat and serve

product.

Identify the intended consumer or user of the
product. The intended consumer may be the
general public or a particular segment of the
population, such as infants or the elderly. The
intended user may also be another processor that
will further process the product.

Examples:
* By the general public;
* By the general public, including some
distribution to bospitals and nursing homes;
* By another processing facility.
Record this information in the space provided

on the first page of both the Hazard Analysis
Worksheet and the HACCP Plan Form.

STEP 5: Develop a flow diagram.

The purpose of the diagram is to provide a

clear, simple description of the steps involved in
the processing of your fishery product and its
associated ingredients as they “flow” from receipt
to distribution. The flow diagram should cover
all steps in the process that your firm performs.
Receiving and storage steps for each of the
ingredients, including non-fishery ingredients,
should be included. The flow diagram should be
verified on-site for accuracy.

Figure A-1 (Appendix 2) is an example of a flow
diagram.

HAZARD ANALYSIS WORKSHEET

STEP 6: Set up the Hazard Analysis
Worksheet.

Record each of the processing steps (from
the flow diagram) in Column 1 of the Hazard
Analysis Worksheet.

STEP 7: Identify the potential species-related
hazards.

Biological, chemical, and physical hazards can
affect the safety of fishery products. Some food
safety hazards are associated with the product
(e.g., the species of fish, the way in which the
fish is raised or caught, and the region of the
world from which the fish originates). These
hazards are introduced outside the processing
plant environment before, during, or after
harvest. This guidance refers to these as “species-
related hazards.” Other food safety hazards are
associated with the way in which the product

is processed (e.g., the type of packaging, the
manufacturing steps, and the kind of storage).
These hazards are introduced within the
processing plant environment. This guidance
refers to these as “process-related hazards.” They
are covered in Step 8.

Find in Table 3-2 (Chapter 3) or Table 3-3
(Chapter 3) the market name (Column 1) or
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Latin name (Column 2) of the product that you
identified in Step 2. Use Table 3-2 for vertebrates
(animals with backbones) such as finfish. Use
Table 3-3 for invertebrates (animals without
backbones) such as shrimp, oysters, crabs, and
lobsters. Determine whether the species has a
potential species-related hazard by looking for
a “y” mark (or one- or three-letter codes for a
natural toxin) in the right-hand columns of the
table. If it does, record the potential species-
related hazard(s) in Column 2 of the Hazard
Analysis Worksheet, at every processing step.

Tables 3-2 and 3-3 include the best information
currently available to FDA concerning hazards that
are specific to each species of fish. You should use
your own expertise, or that of outside experts, as
necessary, to identify any hazards that may not

be included in the table (e.g., those that may be
new or unique to your region). You may already
have effective controls in place for a number of
these hazards as part of your routine or traditional
handling practices. The presence of such controls
does not mean that the hazard is not significant.
The likelihood of a hazard occurring should be
judged in the absence of controls. For example, the
fact that scombrotoxin (histamine) development

in a particular species of fish has not been noted
may be the result of (1) the inability of the fish to
produce histamine or (2) the existence of controls
that are already in place to prevent its development
(e.g., harvest vessel time and temperature controls).
In the first case, the hazard is not reasonably
likely to occur. In the second case, the hazard is
reasonably likely to occur, and the controls should
be included in the HACCP plan.

STEP 8: Identify potential process-related
hazards.

Find in Table 3-4 (Chapter 3) the finished product
food (Column 1) and package type (Column 2)
that most closely match the information that you
developed in Steps 2 and 3. Record the potential
hazard(s) listed in the table for that product in
Column 2 of the Hazard Analysis Worksheet, at
every processing step.

You may need to include potential hazards for
more than one finished product food category
from Table 3-4, which will happen when your
product fits more than one description. For
example, if you cook shrimp and use it to prepare
a finished product salad, you should look at both
the “cooked shrimp” and the “salads ... prepared
from ready-to-eat fishery products” categories in
Table 3-4, Column 1. Potential hazards from both
finished product food categories apply to your
product and should be listed in Column 2 of the
Hazard Analysis Worksheet.

Table 3-4 includes the best information currently
available to FDA concerning hazards that are
related to specific processing techniques. You
should use your own expertise, or that of outside
experts as necessary, to identify any hazards

that may not be included in the table (e.g., those
that are new or unique to your physical plant,
equipment, or process).

STEP 9: Understand the potential hazard.

Consult the hazards and controls chapters of
this guidance document (Chapters 4 through 7,
9, and 11 through 21 for each of the potential
hazards that you entered in Column 2 of the
Hazard Analysis Worksheet. These chapters offer
guidance for completing your hazard analysis
and developing your HACCP plan. Each chapter
contains a section, “Understand the Potential
Hazard,” that provides information about the
significance of the hazard, the conditions under
which it may develop in a fishery product, and
methods available to control the hazard.

STEP 10: Determine whether the potential
hazard is significant.

Narrow the list of potential hazards that you
entered in Column 2 of the Hazard Analysis
Worksheet to those that are significant or, in
other words, “reasonably likely to occur.” The
Seafood HACCP Regulation defines a food safety
hazard that is reasonably likely to occur as “one
for which a prudent processor would establish
controls because experience, illness data,
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scientific reports, or other information provide

a basis to conclude that there is a reasonable
possibility that it will occur in the particular type
of fish or fishery product being processed in the
absence of those controls.”

The hazards and controls chapters of this
guidance (Chapters 4 through 7, 9, and 11
through 21) each contain a section, “Determine
Whether this Potential Hazard Is Significant,”
that provides information about how to assess
the significance of potential hazards. You should
evaluate the significance of a potential hazard
independently at each processing step. It may
be significant at one step but not at another. A
potential hazard is significant at the processing
or handling step if (D it is reasonably likely that
the hazard can be introduced at an unsafe level
at that processing step; or (2) it is reasonably
likely that the hazard can increase to an unsafe
level at that processing step; or (3) it is significant
at another processing or handling step and it
can be prevented, eliminated, or reduced to

an acceptable level at the current processing or
handling step. When evaluating the significance
of a hazard at a processing step, you should
consider the method of distribution and storage
and the intended use and consumer of the
product, which you developed in Steps 3 and 4.

If you determine that a potential hazard is
significant at a processing step, you should
answer “Yes” in Column 3 of the Hazard Analysis
Worksheet. If you determine that a potential
hazard is not significant at a processing step, you
should answer “No” in that column. You should
record the reason for your “Yes” or “No” answer
in Column 4. You need not complete Steps 11
through 18 for a hazard for those processing
steps where you have recorded a “No.”

It is important to note that identifying a hazard
as significant at a processing step does not mean
that it must be controlled at that processing step.
Step 11 will help you determine where in the
process the critical control point is located.

STEP 11: Identify critical control points.

For each processing step where a significant
hazard is identified in Column 3 of the Hazard
Analysis Worksheet, determine whether it

is necessary to exercise control at that step

in order to control the hazard. Figure A-2
(Appendix 3) is a critical control point (CCP)
decision tree that can be used to aid you in
your determination.

The hazards and controls chapters of this
guidance (Chapters 4 through 7, 9, and 11
through 21) each contain a section, “Identify
Critical Control Points (CCPs),” which provides
information about where control should be
exercised. Each chapter discusses one or more
“control strategy example(s)” for how the hazard
can be controlled, because there are often more
ways than one to control a hazard. CCP(s) for
one control strategy example often differ from
those of another example for the same hazard.
The control strategies contain preventive measure
information. Record the preventive measure(s) in
Column 5 of the Hazard Analysis Worksheet for
each “Yes” answer in Column 3.

For every significant hazard, there must be at
least one CCP where the hazard is controlled
(21 CFR 123.6(0)(2)). In some cases, control may
be necessary at more than one CCP for a single
hazard. In other cases, a processing step may
be a CCP for more than one hazard. CCPs are
points in the process (i.e., processing steps)
where the HACCP control activities will occur.
Control activities at a CCP can effectively prevent,
eliminate, or reduce the hazard to an acceptable
level (21 CFR 123.3(b)).

If you determine that a processing step is a CCP
for a significant hazard, you should enter “Yes” in
Column 6 of the Hazard Analysis Worksheet. If
you determine that a processing step is not a CCP
for a significant hazard, you should enter “No”

in that column. You need not complete Steps 12
through 18 for a hazard for those processing steps
where you have recorded a “No.”
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HACCP PLAN FORM

STEP 12: Set up the HACCP Plan Form.

Find the processing steps that you have identified
as CCPs in Column 6 of the Hazard Analysis
Worksheet. Record the names of these processing
steps in Column 1 of the HACCP Plan Form.
Enter the hazard(s) for which these processing
steps were identified as CCPs in Column 2 of

the HACCP Plan Form. This information can

be found in Column 2 of the Hazard Analysis
Worksheet.

Complete Steps 13 through 18 for each of the
significant hazards. These steps involve setting
critical limits, establishing monitoring procedures,
establishing corrective action procedures,
establishing a recordkeeping system, and
establishing verification procedures.

STEP 13: Set critical limits.

For each processing step where a significant
hazard is identified on the HACCP Plan Form,
identify the maximum or minimum value to
which a parameter of the process must be
controlled in order to control the hazard. Each
control strategy example provided in the hazards
and controls chapters of this guidance (Chapters
4 through 7, 9, and 11 through 21) each contain
a section, “Set Critical Limits,” that provides
information about appropriate critical limits for
each of the control strategy example(s) discussed.

You should set a critical limit at such a value that
if it is not met, the safety of the product may be
questionable. If you set a more restrictive critical
limit, you could, as a result, be required to take
corrective action when no safety concern actually
exists. On the other hand, if you set a critical
limit that is too loose, you could, as a result,
allow an unsafe product to reach the consumer.

As a practical matter, it may also be advisable

to set an operating limit that is more restrictive
than the critical limit. In this way, you can adjust
the process when the operating limit is not

met, but before a critical limit deviation would
require you to take corrective action. You should
set operating limits based on your experience
with the variability of your operation and with
the closeness of typical operating values to the
critical limit.

Consider that the critical limit should directly
relate to the parameter that you will be
monitoring. For example, if you intend to
monitor the temperature of the water in the
cooker and the speed of the belt that carries the
product through the cooker (because you have
determined that these factors result in the desired
internal product temperature for the desired
time), you should specify water temperature
and belt speed as critical limits, not the internal
temperature of the product.

Enter the critical limit(s) in Column 3 of the
HACCP Plan Form.

STEP 14: Establish monitoring procedures.

For each processing step where a significant
hazard is identified on the HACCP Plan Form,
describe monitoring procedures that will ensure
that critical limits are consistently met (21 CFR
123.6(0)4)). The hazards and controls chapters
of this guidance document (Chapters 4 through
7,9, and 11 through 21) each contain a section,
“Establish Monitoring Procedures,” that provides
information about appropriate monitoring
procedures for each of the control strategy
example(s) discussed.

To fully describe your monitoring program, you
should answer four questions: (1) What will be
monitored? (2) How will monitoring be done? (3)
How often will monitoring be done (frequency)?
and (4) Who will do the monitoring?

It is important for you to keep in mind that the
monitoring process should directly measure

the parameter for which you have established

a critical limit. The necessary frequency of
monitoring is dependent upon the circumstances.
Continuous monitoring is always desirable, and
in some cases necessary. In other cases, it may
not be necessary or practical. You should monitor
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often enough that the normal variability in the
values you are measuring will be detected. This
is especially true if these values are typically
close to the critical limit. Additionally, the greater
the time span between measurements, the

more products you are putting at risk should a
measurement show a deviation from a critical
limit has occurred, because you should assume
that the critical limit had not been met since

the last “good” value. Even with continuous
monitoring, the paper or electronic record of the
continuous monitoring should be periodically
checked in order to determine whether
deviations from the critical limit have occurred.
The frequency of that check should be at least
daily, and more frequent if required in order to
implement an appropriate corrective action.

Enter the “What,” “How,” “Frequency,” and “Who”
monitoring information in Columns 4, 5, 6, and 7,
respectively, of the HACCP Plan Form.

STEP 15: Establish corrective action
procedures.

A corrective action must be taken whenever there
is a deviation from a critical limit at a CCP (21
CFR 123.7((a)). For each processing step where
a significant hazard is identified on the HACCP
Plan Form, describe the procedures that you
will use when your monitoring indicates that

the critical limit has not been met. Note that the
Seafood HACCP Regulation does not require
that you predetermine your corrective actions.
You may instead elect to follow the prescribed
corrective action procedures listed at 21 CFR
123.7(c). However, a predetermined corrective
action has the following advantages: (1) It
provides detailed instructions to the processing
employee that can be followed in the event of a
critical limit deviation; (2) it can be prepared at a
time when an emergency situation is not calling
for an immediate decision; and (3) it removes
the obligation to reassess the HACCP plan in
response to a critical limit deviation.

The hazards and controls chapters of this
guidance (Chapters 4 through 7, 9, and 11

through 21) each contain a section, “Establish
Corrective Action Procedures,” that provides
information about appropriate corrective action
procedures for each of the control strategy
example(s) discussed. An appropriate corrective
action procedure must accomplish two goals: (1)
ensure that an unsafe product does not reach
the consumer and (2) correct the problem that
caused the critical limit deviation (21 CFR 123.7).
If the corrective action involves testing the
finished product, the limitations of the sampling
plan should be understood. Because of these
limitations, microbiological testing is often not a
suitable corrective action. The Seafood HACCP
Regulation requires that corrective actions be fully
documented in records (21 CFR 123.7(d)). Note
that if a critical limit deviation occurs repeatedly,
the adequacy of that CCP for controlling the
hazard should be reassessed. Remember that
deviations from operating limits do not need to
result in formal corrective actions.

Enter the corrective action procedures in Column
8 of the HACCP Plan Form.

STEP 16: Establish a recordkeeping system.

For each processing step where a significant
hazard is identified on the HACCP Plan Form, list
the records that will be used to document the
accomplishment of the monitoring procedures
discussed in Step 14 (21 CFR 123.9(2)(2)).

The hazards and controls chapters of this
guidance (Chapters 4 through 7, 9, and 11
through 21) each contain a section, “Establish
a Recordkeeping System,” that provides
information about appropriate records for each
of the control strategy example(s) discussed.
Records must document monitoring of the
CCP and shall contain the actual values and
observations obtained during monitoring (21
CFR 123.6(b)(7)) The Seafood HACCP Regulation
lists specific requirements about the content of
the records (21 CFR 123.9(a).

Enter the names of the HACCP monitoring
records in Column 9 of the HACCP Plan Form.
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STEP 17: Establish verification procedures. that of the most responsible individual on-site at
your processing facility or a higher level official

For each processing step where a significant (21 CFR 123.6(d)(D). It signifies that the HACCP
hazard is identified on the HACCP Plan Form, plan has been accepted for implementation by
describe the verification procedures that will your firm.

ensure that the HACCP plan is (1) adequate to
address the hazard and (2) consistently being
followed (21 CFR 123.6(c)(0)).

The hazards and controls chapters of this
guidance (Chapters 4 through 7, 9, and 11 through
21) each contain a section, “Establish Verification
Procedures,” that provides information about
appropriate verification activities for each of

the control strategy example(s) discussed. The
information covers validation of the adequacy

of critical limits (e.g., process establishment);
calibration (including accuracy checks) of CCP
monitoring equipment; performance of periodic
end-product and in-process testing; and review
of monitoring, corrective action, and verification
records. Note that the Seafood HACCP Regulation
does not require product testing (21 CFR
123.8(a)(2)(iii)). However, it can be a useful tool,
especially when coupled with a relatively weak
monitoring procedure, such as reliance upon
suppliers’ certificates.

When calibration or an accuracy check of a CCP
monitoring instrument shows that the instrument
is not accurate, you should evaluate the monitoring
records since the last instrument calibration to
determine whether the inaccuracy would have
contributed to a critical limit deviation. For this
reason, HACCP plans with infrequent calibration
or accuracy checks can place more products at risk
than those with more frequent checks should a
problem with instrument accuracy occur.

Enter the verification procedures in Column 10 of
the HACCP Plan Form.

STEP 18: Complete the HACCP Plan Form.

When you have finished these steps for all
significant hazards that relate to your product,
you will have completed the HACCP Plan Form.
You should then sign and date the first page of
the HACCP Plan Form. The signature must be
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CHAPTER 3: POTENTIAL SPECIES-RELATED

AND PROCESS-RELATED HAZARDS

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic. It does not create or
confer any rights for or on any person and does not operate to bind FDA or the public. You can use an alternative approach
if the approach satisfies the requirements of the applicable statutes and regulations. If you want to discuss an alternative
approach, contact the FDA staff responsible for implementing this guidance. If you cannot identify the appropriate FDA staff,
call the telephone number listed on the title page of this guidance.

INTRODUCTION.

e Purpose

The purpose of this chapter is to identify potential
food safety hazards that are species related and
process related. It also provides information on
how the illicit substitution of one species for another
can impact on the identification of species-related
hazards.

To assist in identifying species-related and process-
related hazards, this chapter contains three tables:

e Table 3-2, “Potential Vertebrate Species-Related
Hazards,” contains a list of potential hazards
that are associated with specific species of
vertebrates (species with backbones). These
hazards are referred to as species-related
hazards;

e Table 3-3, “Potential Invertebrate Species-
Related Hazards,” contains a list of potential
hazards that are associated with specific species
of invertebrates (species without backbones).
These hazards are also referred to as species-
related hazards; and

e Table 3-4, “Potential Process-Related Hazards,”
contains a list of potential hazards that are
associated with specific finished fishery
products, as a result of the finished product
form, the package type, and the method of
distribution and storage. These hazards are
referred to as process-related hazards.

It is important to note that the tables provide lists
of potential hazards. You should use the tables,
together with the information provided in Chapters
4 through 21, and your own expertise or that of

outside experts, to determine whether the hazard
is significant for your particular product and, if so,
how it should be controlled.

e Species substitution

Illicit substitution of one species for another may
constitute economic fraud and/or misbranding
violations of the Federal Food, Drug, and Cosmetic
Act. Furthermore, species substitution may cause
potential food safety hazards to be overlooked
or misidentified by processors or end users, as
shown in Table 3-1, “The Effect of Misbranding
through Species Substitution on the Identification
of Potential Species-Related Hazards.” These
examples are based on actual incidents of species
substitution or misbranding.
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TABLE 3-1

THE EFFECT OF MISBRANDING THROUGH SPECIES SUBSTITUTION ON THE
IDENTIFICATION OF POTENTIAL SPECIES-RELATED HAZARDS
Actual Market Name | Potential Species-Related Product Potential Species-Related
of Product Hazards Associated with Inappropriately Hazards that would
the Actual Product Labeled as: be Identified Based on
Inappropriate Species
(Table 3-2) Labeling
(Table 3-2)
Gempylid Fish Poisoning:
Escolar Sea Bass Parasites
Scombrotoxin (Histamine)
Tetrodotoxin (Pufferfish
Puffer Fish Poisoning); Monkfish Parasites
Paralytic Shellfish Poisoning
Parasites;
Spanish Mackerel Scombrotoxin (Histamine); Kingfish None
Ciguatera Fish Poisoning
Environmental Chemicals; Parasites;
Basa Grouper
Aquaculture Drugs Ciguatera Fish Poisoning
Parasites;
Grouper Cod Parasites
Ciguatera Fish Poisoning
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
AHOLEHOLE Kuhlia spp.
ALEWIFE or RIVER
HERRING Alosa pseudoharengus \/ \/
ALFONSINO Beryx spp.
Centroberyx spp.
ALLIGATOR Alligator mississipiensis V4
Alligator sinensis \/
ALLIGATOR, aquacultured | Alligator mississipiensis \/ \/
Alligator sinensis \/ \/
AMBERJACK Seriola dumerili CFP \/
S. rivoliana CFP \/
S. spp. \/
AMBERJACK or . .
YELLOWTAIL Seriola lalandi \/
AMBERJACK or . . 4
YELLOWTAIL, aquacultured Seriola lalandi v 4 v v
AMBERJACK or BURI, . . .
aquacultured Seriola quinqueradiata \/ \/ \/
ANCHOVY 12 Anchoa spp. V4 ASPS v
Anchoviella spp. \/ ASP> \/
Cetengraulis 5
mysticetus \/ ASP \/
Engraulis spp. \/ ASP> \/
Stolephorus spp. \/ ASP> \/
ANGELFISH Holacanthus spp.

Pomacanthus spp.
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

aquacultured

Lates calcarifer

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
ARGENTINE QUEENFISH Argentina elongata
Pleurogrammus
ATKA MACKEREL mononterygius v
BARRACUDA Sphyraena barracuda CFP
S. jello CFP
S. spp.
BARRAMUNDI Lates calcarifer
BARRAMUNDI,

BASA or BOCOURTI

Pangasius bocourti

BASA or BOCOURTI,
aquacultured

Pangasius bocourti

BASS

Ambloplites spp.

Micropterus spp.

Morone spp.

Stereolepis gigas

Synagrops bellus

BASS, aquacultured

Centropristis spp.

<

Morone spp.

RIS ISISISNISISNININISISISINS

BASS, SEA

Acanthistius brasilianus

Centropristis spp.

4

Dicentrarchus labrax

4
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
BASS, SEA (cont.) Lateolabrax japonicus \/

Paralabrax spp.

Paranthias furcifer

Polyprion americanus

P. oxygeneios

P. yanezi

BASS, SEA, aquacultured

Dicentrarchus labrax

KIS SIS S

<

BATA Labeo bata \/
BIGEYE Priacanthus arenatus
Pristigenys alta
BLUEFISH Pomatomus saltatrix \/ \/
BLUEGILL Lepomis macrochirus \/
Hyperoglyphe
BLUENOSE antarctica

BOMBAY DUCK

Harpadon nehereus

BONITO

Cybiosarda elegans

Gymnosarda unicolor

Orcynopsis unicolor

Sarda spp.

SOSTSS

BOWFIN and roe

Amia calva
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
BREAM Abramis brama

Acanthopagrus spp.

Argyrops spp.

Gymnocranius
grandoculis

Monotaxis spp.

Sparus aurata

Wattsia spp.

BREAM, aquacultured

Abramis brama

<

BREAM or BOGUE

Boops boops

BREAM, THREADFIN

Nemipterus japonicus

BUFFALOFISH Ictiobus spp. \/
BULLHEAD Ameiurus spp. V4
BURBOT Lota lota v
BUTTERFISH Odax pullus v
Peprilus spp. \/

Pampus cinereus \/

CAPARARI Pseuctflgel{iZﬁtoma \/

CAPELIN and roe

Mallotus villosus

CARP

Barbonymus spp.

Carassius carassius

Cyprinus carpio

Hypophthalmichthys
molitrix

SIS S
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
CARP (cont.) H. nobilis v

CARP, aquacultured

Carassius carassius

Cyprinus carpio

IS TSS

Hypophthalmichthys
molitrix
H. nobilis.
CASCARUDO Callichthys callichthys
CATFISH Ameiurus catus

Ictalurus spp.

Pylodictis oliveris

CATFISH, aquacultured

Ictalurus spp.

CHAR

Salvelinus alpinus

CHAR, aquacultured

Salvelinus alpinus

SIS ISNISNISISISISISISISL

CHARACIN Leporinus obtusidens
CHARAL Chirostoma jordani
CHIMAERA Harriota raleighana
Hydrolagus spp.
CHIRING Apocryptes bato
CHUB Coregonus Kiyi \/

Kyphosus spp.

<

Semotilus
atromaculatus
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

CISCO or CHUB

Coregonus alpenae

4

C. reighardi

C. zenithicus

CISCO or TULLIBEE

Coregonus artedi

CLARIAS FISH or
WALKING CLARIAS FISH

Clarias spp.

CLARIAS FISH or
WALKING CLARIAS
FISH, or CLARESSE,

aquacultured

Clarias gariepinus x
Clarias macrocephalus

C. spp. \/
Heterobranchus
longifilis x Clarias \/
gariepinus

LS < SIS

COBIA

Rachycentron canadum

COBIA, aquacultured

Rachycentron canadum

<

COD

Arctogadus spp.

Boreogadus saida

Eleginus gracilis

Gadus spp.

COD or ALASKA COD

Gadus macrocephalus

COD, MORID

Lotella rhacina

Mora moro

[ISISISIS SIS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

COD, MORID (cont.)

Pseudophycis barbata

4

P. spp. \/
Platynematichthys
COROATA ftlisna v V4
CORVINA Cilus gilberti v
Micropogonias \/
undulates
CRAPPIE Pomoxis spp.
CROAKER Argyrosomus spp.

Bairdiella spp.

Cheilotrema saturnum

Genyonemus lineatus

Micropogonias spp.

Nebris microps

Nibea spp.

Odontoscion dentex

Pachypops spp.

Pachyurus spp.

Paralonchurus spp.

Plagioscion spp.

[RISISISIS SIS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

CROAKER (cont.)

Pseudotolithus spp.

4

Pterotolithus spp.

Roncador stearnsii

Umbrina roncador

CROAKER or CORVINA

Cynoscion spp.

CROAKER or SHADEFISH

Argyrosomus regius

CROAKER or YELLOWFISH

Larimichthys polyactis

KIS SIS S

CURIMBATA or GURAMATA

Prochilodus lineatus

CUSK Brosme brosme
CUSK-EEL Brotula clarkae
Lepophidium spp.
CUTLASSFISH Aphanopus carbo
Lepidopus caudatus
Trichiurus spp.
DACE Rhinichthys spp. \/

DACE, aquacultured

Rhinichthys spp.

DORAB Chirocentrus dorab
Cyttus
Diek novaezealandiae
Zenopsis spp.
Zeus spp.
DRIFTFISH Hyperoglyphe spp.
DRUM Collichthys spp. \/

Equetus punctatus

Larimus spp.
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS
Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)
HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
DRUM (cont.) Pogonias cromis \/
Stellifer spp. \/
Totoaba macdonaldi v
Umbrina coroides \/
DRUM or CUBBYU Pareques umbrosus \/
DRUM, FRESHWATER Aplodinotus grunniens \/
DRUM or MEAGRE Argyrosomus regius \/
DRUM or QUEENFISH Seriphus politus \/
DRUM or REDFISH Sciaenops ocellatus \/
DRUM or REDFISH, .
aquacultured Sciaenops ocellatus \/ \/
EEL Anguilla anguilla IHT
A. spp.
EEL, aquacultured Anguilla anguilla IHT \/ \/
A. australis \/ \/
A. dieffenbachii \/ \/
A. japonica \/ \/
EEL, CONGER Ariosoma balearicum \/
Conger conger IHT
Conger spp. \/ \/
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
EEL, CONGER (cont.) Gnathophis cinctus v
Paraconger \/
caudilimbatus
Rhynchoconger spp. \/
EEL, FRESHWATER Anguilla rostrata \/
EEL, FRESHWATER, .
aquacultured Anguilla rostrata \/ \/
EEL, MORAY Gymnothorax funebris CFP
Lycodontis javanicus CFP
Muraena helena IHT
Muraena retifera CFP
EEL, SPINY Notacanthus chemnitzii
EELPOUT Zoarces americanus
EELPOUT Z. viviparus V4
ELEPHANT FISH Callorhynchus millii
EMPEROR Lethrinus spp. CFP
Lepidocybium
ESCOLAR or OILFISH o b e GFP V4
Ruvettus pretiosus GFP \/

FEATHERBACK

Notopterus notopterus

FLATHEAD

Platycephalus conatus

FLATWHISKERED FISH

Pinirampus pirinampu

<

FLOUNDER®®

Ancylopsetta dilecta

iy

Arnoglossus scapha

iy

Bothus spp.

Chascanopsetta
crumenalis

<<l ]<

oy

<<l l<
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

FLOUNDER 5 (cont.)

Cleisthenes pinetorum

4

\/1

Colistium spp.

iy

Cyclopsetta chittendeni

[y

Hippoglossina oblonga

[y

Hippoglossoides
robustus

[y

Limanda ferruginea

[y

Liopsetta glacialis

[y

Microstomus achne

-

Paralichthys albigutta

-

P. olivaceus

P. patagonicus

-

P. squamilentus

-

Pelotretis flavilatus

-

Peltorhampus
novaezeelandiae

iy

Platichthys spp.

[y

Pseudorhombus spp.

[y

Reinhardtius
evermanni

[y

Rhombosolea spp.

[ISISISISISISNINISNISISISIN SIS

[y

SISISISISISISISISISISISISISISISIS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

FLOUNDER *5 (cont.)

LATIN NAMES

Samariscus triocellatus

HAZARDS

Parasites®

Natural
Toxins®®

Scombrotoxin
(Histamine)

Environmental
Chemicals

Aquaculture
Drugs

Scophthalmus spp.

<

<

FLOUNDER *5, aquacultured

Ancylopsetta dilecta

N

Arnoglossus scapha

N

Bothus spp.

N

Chascanopsetta
crumenalis

N

Cleisthenes pinetorum

N

Colistium spp.

N

Cyclopsetta chittendeni

N

Hippoglossoides
robustus

Limanda ferruginea

N

Liopsetta glacialis

N

Microstomus achne

N

Paralichthys spp.

N

Pelotretis flavilatus

N

Peltorhampus
novaezeelandiae

N

Pseudorhombus spp.

N

Reinhardtius
evermanni

N

SISISISISISISISISISISISISISISTIS

[RISISISISISINININISNISIKI SIS

KIS ISININININISIKIX KIS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

FLOUNDER. *3,
aquacultured (cont.)

Rhombosolea spp.

\/4

4

Y4

Samariscus triocellatus

S

4

Scophthalmus spp.

<

SUS<S

FLOUNDER or DAB

Limanda limanda

[y

L. proboscidea

[y

L. punctatissima’

[y

FLOUNDER or FLUKE

Paralichthys dentatus

P. flesus

-

P. lethostigma

-

P. microps

oy

SISISTISTISIS]S

FLOUNDER, ARROWTOOTH

Atheresthes stomias”’

FLOUNDER OR
CALIFORNIA FLOUNDER

Paralichthys
californicus

KIS ISISISISIS]S

FLYINGFISH and roe

Cypselurus spp.

Exocoetus spp.

Fodiator acutus

Hirundichthys spp.

Oxyporhamphus
micropterus

Parexocoetus
brachypterus

Prognichthys gibbifrons

FROG

Rana spp.

4

<

FROG, aquacultured

Rana spp.

4
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

4

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
GAR Lepisosteus spp.
v
GEMFISH Epinnula magistralis
Nesiarchus nasutus
GEMFISH or BARRACOUTA Rexea solandri
Thyrsites atun
GEMFISH or CABALLA Thyrsites lepidopoides
GILLIBACKER or Sciades parkeri’
GILLEYBAKA or
WHISKERFISH?®
GOATFISH Mulloidichthys spp.
M. vanicolenis
Mullus auratus
Parupeneus spp.
Pseudupeneus spp.
Upeneichthys lineatus
Upeneus spp.
GOBY Neogobius
melanostomus \/
GRAYLING Thymallus arcticus \/
GREENBONE Odax pullus
GREENLAND TURBOT Reinhardtius
hippoglossoides \/
GREENLING Hexagrammos spp.
GRENADIER Coryphaenoides spp.
Lepidorhynchus
denticulatus
Macruronus spp.
Nezumia bairdii
Trachyrhynchus spp.
GROUPER Anyperodon spp. \/
Caprodon schlegelii
v
Cephalopholis argus CFP
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS
Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)
HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
GROUPER (cont.) C. miniata \/ CFP
C. spp. \/ CFP
Dermatolepis inermis \/ CFP
Diplectrum formosum \/
Epinephelus CFP
fuscoguttatus \/
E. lanceolatus \/ CFP
E. morio \/ CFP
E. spp. \/ CFP
Mycteroperca bonaci \/ CFP
M. spp. \/ CFP
M. venenosa \/ CFP
Variola louti \/ CFP
V. spp. \/ CFP
GROUPER or CORAL Plectropomus spp. CFP
GROUPER ‘/
GROUPER or GAG Mycteroperca CFP
microlepis \/
GROUPER or HIND Epinephelus guttatus \/ CFP
GROUPER or JEWFISH Epinephelus itajara \/ CFP
GROUPER or SCAMP Mycteroperca phenax \/ CFP
GRUNION Leuresthes tenuis
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
GRUNT Anisotremus
interruptus

Conodon nobilis

Haemulon spp.

Orthopristis
chrysoptera

Pomadasys crocro

GRUNT or CATALINA

Anisotremus taeniatus

GRUNT or MARGATE

Anisotremus
surinamensis

Haemulon album

GRUNT or SWEETLIPS

Plectorhinchus spp.

HADDOCK Melanogrammus
aeglefinus
HAKE Urophycis spp.
HALIBUT Hippoglossus spp.

HALIBUT, aquacultured

Hippoglossus spp.

S

HAMLET, MUTTON

Alphestes afer

HERRING *2

Alosa spp.

Etrumeus teres

Harengula thrissina

Ilisha spp.

Opisthopterus tardoore

<<=

Pellona ditchela

KIS IS TS

RN AN AN R R R

or SILD '? roe

HERRING or SEA HERRING Clupea spp.
or SILD 2 v
HERRING or SEA HERRING Clupea spp.

Q
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Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

JACK or CREVALLE

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
HERRING, THREAD *2 Opisthonema spp. \/
HIND Epinephelus CFP
adscensionis ‘/ \/
E. drummondhayi \/
E. guttatus \/ CFP
HOGFISH Lachnolaimus maximus \/ CFP
HORSE MACKEREL or Trachurus trachurus
SCAD v v
JACK Carangoides CFP
bartholomaei ‘/ \/
Caranx ignobilis \/ CFP \/
C. latus \/ CFP \/
C. lugubris \/ CFP \/
C. melampygus \/ CFP \/
C. ruber \/ CFP \/
C. spp. \/ CFP \/
Oligoplites saurus \/ CFP \/
Selene spp. \/ \/
Urapsis secunda \/ \/
JACK or BLUE RUNNER Caranx crysos \/ CFP \/

Alectis indicus
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MACKEREL, ATKA

Pleurogrammus
monopterygius

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
JACK or RAINBOW Elagatis bipinnulata CFP
RUNNER \/ \/
JACK or ROOSTERFISH Nematistius pectoralis \/ \/
JACKSMELT or SILVERSIDE Antherinopsis ASP
californiensis
JOBFISH or SNAPPER Aphareus spp. \/ CFP
Aprion spp. \/ CFP
Pristipomoides spp. \/ CFP
KAHAWAI Arripis spp. \/ \/
KINGFISH®© Menticirrhus littoralis ASP
M. spp.
KINGKLIP Genypterus spp.
LADYFISH Elops spp.
LING Molva spp.
LING, MEDITERRANEAN Molva macrophthalma
LINGCOD Ophiodon elongatus
LIZARDFISH Synodus spp.
LOACH Somileptus gongota
LIONFISH Pterois miles CFp 4
P. volitans CFPpP 4
LUMPFISH roe Cyclopterus lumpus
MACKEREL Gasterochisma
melampus ‘/ \/
Grammatorcynus spp. \/ \/
Rastrelliger kanagurta \/ \/
Scomber scombrus \/ PSP \/
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11

MACKEREL, CHUB Scomber spp. \/ \/

MACKEREL, JACK Trachurus spp. \/ \/

MACKEREL, SPANISH Scomberomorus spp. \/ \/
MACKEREL, SPANISH or | Scomberomorus regalis CFP

CERO v v
MACKEREL, SPANISH or Scomberomorus CFP

KING cavalla ‘/ \/
MACKEREL, SPANISH or Scomberomorus CFP

NARROW-BARRED commerson \/

MAHI-MAHI Coryphaena spp. \/

MAHI-MAHI, aquacultured Coryphaena spp. \/ \/

MARLIN Makaira spp. \/

Tetrapturus spp. \/

MENHADEN Brevoortia partonus ASP \/

B. spp. \/9 \/10
Ethmidium maculatum \/9 \/10
MILKFISH Chanos chanos

MILKFISH, aquacultured

Chanos chanos

S

SUS<S

MONKFISH

Lophius spp.

MORWONG

Aplodactylus arctidens

Cheilodactylus spp.

Goniistius spp.

Nemadactylus spp.
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

NILE PERCH, aquacultured Lates niloticus

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
MULLET Agonostomus
monticola \/ \/
Aldrichetta forsteri \/ \/
Crenimugil crenilabis \/ \/
Mugil cephalus \/ \/
M. curerna \/ ASP
M. spp. \/ \/
M. thoburni V V
Mullus spp. \/ \/
MUSKELLUNGE Esox masquinongy \/
NILE PERCH Lates niloticus \/

OPAH Lampris guttatus

OPALEYE Girella nigricans

OREO DORY 12 Allocyttus niger

Neocyttus spp.

Pseudocyttus spp.

OSCAR Astronotus ocellatus

OSCAR, aquacultured Astronotus ocellatus

U<

PACU Myleus pacu

PADDLEFISH and roe Polyodon spp.

<

PADDLEFISH and roe,
aquacultured

Polyodon spp.

<
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
PANGASIUS, GIANT Pangasius gigas \/
P. sanitwongsei
v
PANGASIUS Pangasius micronemus
SHORTBARBEL \/
PARROTFISH Bolbometopon spp.
Chlorurus gibbus CFP?
Scarus coeruleus CFP
S. taeniopterus CFP
Sparisoma CFP
chrysopterum
S. viride CFP

or CHILEAN SEABASS

PATAGONIAN TOOTHFISH

Dissostichus
eleginoides

PERCH

Hermosilla azurea

Perca fluviatilis

PERCH, LAKE or YELLOW

Perca flavescens

PERCH, NILE

Lates niloticus

PERCH, NILE, aquacultured

Lates niloticus

SIS SIS S

PERCH, OCEAN or
ROCKFISH

Sebastes spp.

PERCH, PILE

Rhacochilus vacca

PERCH, SILVER

Bairdiella chrysoura

PERCH, WHITE

Morone americana

PICAREL

Spicara maena

PICKEREL

Esox spp.

SIS IS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS
Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)
HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
PIKE Esox lucius \/
PILCHARD or SARDINE Sardina pilchardus \/
Sardinops spp. ASP> \/
PIRAMUTABA or LAULAO Brachyplatystoma
FISH® vaillantii \/
PLAICE Hippoglossoides
platessoides \/
Pleuronectes platessa \/
P. quadrituberculatus \/
POLLOCK Pollachius pollachius \/
P. virens \/
POLLOCK or WALLEYE Gadus
POLLOCK chalcogrammus’ \/
POMFRET Brama spp.
Parastromateus spp.
Taractes rubescens
POMPANO Alectis ciliaris CFP
Parastromateus niger
Trachinotus spp.
POMPANO, aquacultured Trachinotus carolinus \/ \/
POMPANO or PERMIT Trachinotus kennedyi
T. falcatus
POMPANO or POMPANITO Trachinotus rhodopus
PORGY Calamus spp. CFP
Chrysophrys auratus
Dentex spp.
Diplodus spp.
Lagodon rhomboides
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

aquacultured

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP 9 CHP 11
PORGY (cont.) Pagrus spp.
Pterogymnus laniarus
Stenotomus caprinus
PORGY or SCUP Stenotomus chrysops
PUFFER FISH?® 16 Sphoeroides
maculatus ****
S. nephelus**” PFP
Takifugu rubripes ***** PFP
PUFFER FISHS3 & Takifugu rubripes ™" PFP

RACEHORSE Congiopodus
leucopaecilus
RITA Rita rita
ROCKFISH Scorpaena cardinalis \/
S. papillosus \/
Sebastes spp. \/
ROCKLING Ciliata spp.
ROHU Labeo rohita \/
ROSEFISH Helicolenus
dactylopterus
ROUGHY Paratrachichthys trailli

ROUGHY, ORANGE 2

Hoplostethus atlanticus

ROUGHY, SILVER Hoplostethus
mediterraneus
SABLEFISH Anoplopoma fimbria \/
SAILFISH Istiophorus platypterus

SALMON and roe,
aquacultured

Oncorhynchus spp.

<

<

Salmo salar

\/4
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

FRESHWATER)

SALMON and roe (WILD,

LATIN NAMES

Oncorhynchus spp.

HAZARDS

Parasites®

Natural
Toxins®®

Scombrotoxin
(Histamine)

Environmental
Chemicals

Aquaculture
Drugs

Salmo salar

SALMON and roe, (WILD,

Oncorhynchus spp.

OCEAN)
Salmo salar
SANDDAB Citharichthys sordidus \/
SANDPERCH Mugiloides chilensis
Parapercis spp.
SARDINE 2 Harengula clupeola ASP \/
H. jaguana ASP \/
H. spp. \/
Sardinella spp. \/
Sardinops sagax ASP \/
SAUGER Sander canadensis
SAURY Cololabis saira \/
Scomberesox saurus \/
SCAD Atule mate

Decapterus spp.

Selar
crumenophthalmus

Trachurus spp.

SIS TSS<

v

SCAD or HORSE
MACKEREL

Trachurus trachurus

4

4
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

SCULPIN

Hemitripterus
americanus

Myoxocephalus
polyacanthocephalus

Scorpaenichthys
marmoratus

SEA BREAM

Archosargus
rhomboidalis

Chrysophrys auratus

Pagellus spp.

SEAROBIN

Chelidonichthys spp.

Peristedion miniatum

Prionotus carolinus

Pterygotrigla picta

SEATROUT

Cynoscion spp.

SHAD

Alosa spp.

ASP?®

SHAD roe

Alosa spp.

SHAD, GIZZARD

Dorosoma spp.

Q

Nematoalosa vliaminghi

Q

SIS S

SHAD, HILSA

Tenualosa ilisha

SHARK

Carcharhinus spp.

Cetorhinus maximus

Galeocerdo cuvier

Galeorhinus spp.

Hexanchus griseus

Lamna ditropis

Negaprion brevirostris

Notorynchus
cepedianus

Prionace glauca

Sphyrna spp.
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

Bathyraja spp.

Leucoraja spp.

Malacoraja spp.

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
SHARK (cont.) Triaenodon obesus
Triakis semifasciata
SHARK, ANGEL Squatina spp.
SHARK, DOGFISH or CAPE Centrophorus spp.
SHARK
Mustelus spp.
Scyliorhinus spp.
Squalus spp.
SHARK, MAKO Isurus spp.
SHARK or PORBEAGLE Lamna nasus
SHARK or SMOOTHHOUND Mustelus spp.
SHARK, THRESHER Alopias spp.
SHEEPHEAD Archosargus
probatocephalus \/
Semicossyphus pulcher \/
SHINER Notropis spp. \/
SILVERSIDE Atherinopsis ASP
californiensis \/
A. spp.
Basilichthys australis \/
Membras marinica ASP
Menidia menidia \/
SKATE Amblyraja spp. \/
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
SKATE (cont.) Raja spp. \/
SKILLFISH Erilepis zonifer
SMELT Allosmerus elongatus \/
Argentina spp. \/
Hypomesus spp. \/
Osmerus spp. \/
Plecoglossus altivelis
altivelis \/
Retropinna retropinna \/
Spirinchus spp. \/
Thaleichthys pacificus \/
SNAKEHEAD Channa striata
Parachanna obscura
SNAPPER Apsilus dentatus
Etelis spp.
Lutjanus bohar CFP
L. buccanella CFP
L. cyanopterus CFP
L. gibbus CFP
L. griseus CFP
L. jocu CFP
L. sebae CFP
Macolor spp.
Ocyurus chrysurus CFp 4
Pristipomoides spp. CFP

Rhomboplites
aurorubens
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
SNAPPER (cont.) Symphorichthys
spilurus
Symphorus CFP
nematophorus
SNAPPER or Letjenus apodus CFP
SCHOOLMASTER
SNOOK Centropomus spp.

SOLE or FLOUNDER Aseraggodes spp.

Austroglossus spp.

Brachirus orientalis

Buglossidium luteum

Clidoderma
asperrimum

Embassichthys
bathybius

Eopsetta jordani

Glyptocephalus spp.

G. zachirus

Gymnachirus melas

Hippoglossina spp.

Lepidopsetta bilineata

Lyopsetta exilis

Microchirus spp.

SIS SIS ISISISISISISINISS

Microstomus kitt

<
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
SOLE or FLOUNDER (cont.) M. pacificus

4

Parophrys vetulus

Psettichthys
melanostictus

Pseudopleuronectes
americanus

Solea solea

Trinectes spp.

Xystreurys liolepis

KIS SIS S

SOLE or FLOUNDER,
aquacultured

Aseraggodes spp.

N

Austroglossus spp.

N

Brachirus orientalis

N

Buglossidium luteum

N

Clidoderma
asperrimum

N

Embassichthys
bathybius

Eopsetta jordani

N

Glyptocephalus spp.

N

G. zachirus

N

Gymnachirus melas

N

Hippoglossina spp.

N

SISISISISISISISISISTS

[ISISISIS SIS

KIS SIS NS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

SOLE or FLOUNDER,
aquacultured (cont.)

Lepidopsetta bilineata

\/4

4

Y4

Lyopsetta exilis

N

Microchirus spp.

N

Parophrys vetulus

N

Psettichthys
melanostictus

N

Pseudopleuronectes
americanus

Solea solea

N

Trinectes spp.

N

Xystreurys liolepis

N

SISISISISTISISS

KIS SN SIS IS

SORUBIM or SURUBI

Pseudoplatystoma
corruscans

KIS IS SIS

SPADEFISH

Chaetodipterus spp.

SPEARFISH

Tetrapturus spp.

SPOT

Leiostomus xanthurus

ASP

SPRAT or BRISTLING

Sprattus spp.

SQUIRRELFISH

Holocentrus spp.

Myripristis spp.

Sargocentron spp.

STURGEON and roe
(CAVIAR)®

Acipenser spp.

<

Huso huso \/
Pseudoscaphirhynchus \/
spp.
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Parasites®

CHP 5

Natural
Toxins®®

CHP 6

Scombrotoxin
(Histamine)

CHP 7

Environmental
Chemicals

CHP 9

Aquaculture
Drugs

CHP 11

STURGEON and roe
(CAVIAR) & (cont.)

Scaphirhynchus spp.

4

STURGEON and roe
(CAVIAR) 8, aquacultured

Acipenser spp.

Huso huso

Pseudoscaphirhynchus
spp.

Scaphirhynchus spp.

OS] S

SUCKER

Carpiodes spp.

Catostomus
commersonii

Cycleptus elongatus

SUCKER or REDHORSE Moxostoma
macrolepidotum
SUNFISH Archoplites interruptus
Lepomis spp.
SURFPERCH Amphistichus spp.

Cymatogaster
aggregata

Embiotoca spp.

Hyperprosopon
argenteum

Rhacochilus toxotes

KIS ISISISISISNINISNISNIKIKSI SIS

SUTCHI or SWAI Pangasianodon

hypophthalmus

SUTCHI or SWAI, Pangasianodon
aquacultured hypophthalmus \/
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
SWORDFISH Xiphias gladius \/
TANG Acanthurus spp. CFP?
Ctenochaetus striatus CFP?
C. strigosus CFP?
Naso spp. CFP?
Zebrasoma spp.
TARPON Megalops atlanticus \/
TAUTOG Tautoga onitis \/
THORNYHEAD Sebastolobus spp. \/ \/
THREADFIN Eleutheronema
tetradactylum
Galeoides decadactylus
Polydactylus spp.
Polynemus spp.
TIGERFISH Datnioides microlepis
D. polota
TILAPIA Oreochromis spp.

Sarotherodon spp.

Tilapia spp.

SOSS<

TILAPIA, aquacultured

Oreochromis spp.

N

<

Sarotherodon spp.

<

Tilapia spp.

N

<< <

LIS SIS SIS IS

TILEFISH

Caulolatilus spp.

Lopholatilus
chamaeleonticeps
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
TILEFISH (cont.) Malacanthus plumieri
Prolatilus jugularis
TINFOIL Barbonymus altus
TOMCOD Microgadus spp. \/
TONGUESOLE Cynoglossus spp. \/
TRAHIRA Hoplias malabaricus
TREVALLY Caranx ignobilis \/ CFP \/
C. melampygus \/ CFP \/
C. spp. \/ \/
Gnathanodon
speciosus
TRIGGERFISH Balistes vetula CFP
Canthidermis
sufflamen
Melichthys niger
Navodon spp.
TRIPLETAIL Datnioides
quadrifasciatus

Lobotes spp.

TROUT, aquacultured

Oncorhynchus
aguabonita

O. clarkii

0. gilae

O. mykiss

Salmo trutta

Salvelinus fontinalis

KIS S

KIS SIS
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(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
TROUT, aquacultured S. malma
(cont.) \/ \/
S. namaycush \/ \/
Stenodus leucichthys \/ \/
TROUT, RAINBOW or Oncorhynchus mykiss
STEELHEAD \/
TRUMPETER Latridopis spp. \/
Latris lineata \/
TUNA Allothunnus fallai \/
AuXxis spp. \/
Euthynnus spp. \/
Katsuwonus pelamis \/
Thunnus alalunga ASP

T. albacares

T. atlanticus

T. maccoyii

T. obesus

T. thynnus

T. tonggol

<

TUNA, aquacultured

Thunnus spp.

\/4

[ISISISIS SIS
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

4

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
TURBOT Pleuronichthys
guttulatus \/
P. spp. \/
Psetta maxima \/
Psettodes spp. \/
Reinhardtius
hippoglossoides \/
TURBOT, aquacultured Psetta maxima \/4 \/ \/
TURTLE Apalone spp. \/
Chelydra spp. \/
Malaclemys spp. \/
Trachemys spp. \/
TURTLE, aquacultured Apalone spp. \/ \/
Chelydra spp. \/ \/
Malaclemys spp. \/ \/
Trachemys spp. \/ \/
UNICORNFISH Naso unicornis CFP
WAHOO Acanthocybium
solandri \/
WALLEYE Sander vitreus \/
WAREHOU Seriolella spp.
WEAKFISH Cynoscion spp.

WEAKFISH or BANGAMARY

Macrodon ancylodon
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POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Parasites® | Natural | Scombrotoxin | Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins®® | (Histamine) Chemicals Drugs
CHP 5 CHP 6 CHP 7 CHP9 CHP 11
WHISKERED FISH Arius spp. \/
WHISKERED FISH or Bagre marinus
GAFFTOPSAIL FISH \/
WHISKERED FISH or Ariopsis felis
HARDHEAD WHISKERED \/
FISH
WHITEFISH Coregonus spp. \/
Prosopium
cylindraceum \/
WHITING Merluccius gayi \/
M. hubbsi V
M. merluccius \/
WHITING, BLUE Micromesistius spp. \/
WHITING, NEW ZEALAND Macruronus
novaezelandiae
WHITING or PACIFIC Merluccius productus
WHITING \/
WRASSE Cheilinus undulatus CFP
WOLFFISH Anarhichas spp.

YELLOWTAIL or
AMBERJACK

Seriola lalandi

<

YELLOWTAIL or
AMBERJACK, aquacultured

Seriola lalandi

<

ZANDER

Sander lucioperca

<

ZANDER, aquacultured

Sander lucioperca
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TABLE 3-2

POTENTIAL VERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

Acronyms: ASP = Amnesic Shellfish Poisoning; CFP = Ciguatera Fish Poisoning; GFP = Gempylid Fish Poisoning; IHT = Ichthyohemotoxin;
PSP = Paralytic Shellfish Poisoning; and PFP = Pufferfish Poisoning

Footnotes:

1. This hazard does not apply to offshore catch (e.g., areas not subject to shoreside contaminant discharges).

2. Indicates that the ciguatera hazard is associated with this species only in the tropical Pacific Ocean.

3. This hazard applies where the processor has knowledge or has reason to know that the parasite-containing fish or fishery product will
be consumed without a process sufficient to kill the parasites, or where the processor represents, labels, or intends for the product to
be so consumed.

4. Species that normally have a parasite hazard as a result of consuming infected prey apparently do not have the same parasite hazard
when raised only on pelleted feed in an aquaculture operation. See Chapter 5 for further information.

This hazard only applies if the product is marketed uneviscerated.

6. Amberjack, yellowtail, Spanish mackerel, king mackerel, and other scombrotoxin-forming fish are sometimes marketed incorrectly as
kingfish.

The scientific name for this species has changed since the previous edition of this guidance.

The market name for this species has been changed since the previous edition of this guidance.

This hazard does not apply to products intended for animal feed or fish oil products but does apply to products intended for direct
human consumption of the muscle and to aqueous components, such as fish protein concentrates that are to be used as food
additives.

10. This hazard only applies to food products for human consumption, such as oil extracts used as dietary ingredients.
11. Puffer Fish:

*  PFP has been associated with fish from the east coast of Florida specifically in the following counties: Volusia, Brevard, Indian
River, St. Lucie, and Martin.

**  There have been no reported tetrodotoxin or PFP illnesses associated with this species as of May 2018.

*** Takifugu rubripies is the only species to be offered for importation from Japan based on the agreement between US FDA and the
government of Japan.

12. Other Natural Marine Toxins may be applicable to this species. Refer to Chapter 6 for clarification.

13. Many of the fish and families of fish listed in this table have been identified with specific natural marine toxins as a result of illnesses/
outbreaks which have occurred or have been identified through research. For further information regarding each toxin refer to
Chapter 6 and its references.

14. The toxin has been identified through an FDA research project; however, the toxin levels found do not exceed the established guidance
levels and/or have not been associated with illnesses.

15. Some flounder are also known as sole and can be found under “Sole or Flounder.”

16. FDA recommends consuming these species of fish only as appropriate.
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS

Pathogens

Parasites

Environmental
Chemicals

Natural
Toxins

Aquaculture
Drugs

ABALONE Haliotis laevigata v v
H. ruber
H. spp.
Marinauris roei
ARKSHELL Anadara spp.

Arca spp.

CLAM, BENTNOSE

Macoma nasuta

CLAM BUTTER

Saxidomus spp.

CLAM, CALICO

Macrocallista maculata

CLAM, GEODUCK

Panopea bitruncata

P. spp.

CLAM, HARD

Arctica islandica

Meretrix spp.

Venus mortoni

CLAM, HARDSHELL or
QUAHOG

Mercenaria spp.

Protothaca thaca

CLAM, LITTLENECK

Protothaca staminea

P. tenerrima

SISISISISISISNINININISIKISS

RIS TISKISISISIS IS IS SIS
NISISISISISIS SIS ISISISISNISNINS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP9 CHP 11

CLAM, LITTLENECK (cont.)

Tapes variegata

4

4

4

T. virginea

Venerupis aurea

V. decussata *

V. philippinarum

CLAM, MARSH

Corbicula japonica

CLAM, PISMO

Tivela stultorum

CLAM, RAZOR

Ensis spp.

Siligua spp.

Solen spp.

Tagelus spp.

CLAM, SANGUIN

Sanguinolaria spp.

CLAM, SOFTSHELL

Mya arenaria

CLAM, SURF or SURFCLAM

Mactra spp.

Mactrellona alata

Mactromeris spp.

Mactrotoma spp.

Simomactra spp.

KISKISISISISISNIN SIS SIS

KISKISISISISISNIN SIS SIS

NISISISISISIS SIS ISISISISNISNINS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

LATIN NAMES

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP9 CHP 11

CLAM, SURF or SURFCLAM
(cont.)

Spisula spp.

4

4

4

Tresus spp.

CLAM, SURF or SURFCLAM,
aquacultured

Mactra schalinensis

CLAM, VENUS

Chione spp.

Chionista spp.

Macrocallista nimbosa

CLAM, WEDGE

Paphies spp.

COCKLE

Cardium spp.

Clinocardium spp.

Dinocardium robustum

Serripes groenlandicus

NSNS SIS

CONCH

Lambis lambis

Strombus spp.

COQUINA

Donax spp.

COQUINA, FALSE

Iphigenia brasiliana

RIS ISISISNISISNINISISISISINS

RIS ISISISNISISNINISISISISINS

CRAB, BENI-ZUWAI

Chionocetes japonicus

CRAB, BLUE

Callinectes sapidus

CRAB, BLUE, aquacultured

Callinectes sapidus

SIS S
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11
CRAB, BROWN Chaceon fenneri v

CRAB, GOLDEN KING

Lithodes aequispinus

CRAB, CENTOLLA

Lithodes antarcticus

L. murrayi

CRAB, CHINESE MITTEN

Eriocheir sinensis

CRAB, CHINESE MITTEN,
aquacultured

Eriocheir sinensis

CRAB, DEEPSEA

Paralomis granulosa

CRAB, DUNGENESS

Metacarcinus magister *

CRAB, JAPANESE

Geothelphusa dehaani

FRESHWATER

CRAB, JONAH Cancer borealis V&
Paralithodes

Gl ) [t camtschaticus
P. platypus

CRAB, KING or HANASAKI

Paralithodes brevipes

CRAB, KOREAN or KEGANI

Erimacrus isenbeckii

CRAB, LITHODES

Neolithodes brodiei

CRAB, RED

Chaceon quinquedens

CRAB, RED ROCK

Cancer productus

CRAB, ROCK

Cancer irroratus

NISISISISISIS SIS ISISISISNISNINS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11
CRAB, ROCK (cont.) C. pagurus v

CRAB, SANTOLLA, NOVA,
or SOUTHERN RED

Lithodes santolla

CRAB, SHEEP

Loxorhynchus grandis

CRAB, SNOW

Chionoecetes angulatus

C. bairdi

C. opilio

C. tanneri

CRAB, SPIDER

Jacquinotia edwardsii

Maja squinado

CRAB, STONE

Menippe spp.

CRAB, SWAMP

Scylla serrata

CRAB, SWAMP,
aquacultured

Scylla serrata

CRAB, SWIMMING

Callinectes arcuatus

C. toxotes

Ovalipes punctatus

Portunus spp.

CRAB, SWIMMING,
aquacultured

Portunus pelagicus

CRAWFISH or CRAYFISH

Astacus spp.

NISISISISISIS SIS ISISISISNISNINS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
LATIN NAMES Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11

CRAWFISH or CRAYFISH
(cont.)

Cambarus spp.

4

Cherax spp.

Euastacus armatus

Pacifastacus spp.

Paranephrops spp.

Procambarus spp.

CRAWFISH or CRAYFISH,
aquacultured

Astacus spp.

Cambarus spp.

Cherax spp.

Euastacus armatus

Pacifastacus spp.

Paranephrops spp.

Procambarus spp.

KIS ISISISISIS SIS

KIS IS SIS

CUTTLEFISH Sepia spp. V?
JELLYFISH Rhopilema spp.
KRILL Euphausia spp.
Meganyctiphanes
norvegica
Thysandoessa inermis
LANGOSTINO Cervimunida johni

Munida gregaria

Pleuroncodes spp.
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11
LIMPET Cellana denticulata
Diodora aspera
Fissurella maxima
Lottia gigantea
Patella caerulea
Tectura testudinalis
LOBSTER Homarus spp. \/2 \/3

LOBSTER, NORWAY

Nephrops norvegicus

LOBSTER, ROCK

Jasus spp.

LOBSTER, ROCK or SPINY

Palinurus spp.

Panulirus spp.

LOBSTER, SLIPPER

Ibacus ciliatus

Scyllarides spp.

Thenus orientalis

LOBSTERETTE

Metanephrops spp.

Nephropsis aculeata

MUREX or MEREX

Murex brandaris

MUSSEL Modiolus spp. v V4 v
Mytilus spp. v v v
Perna canaliculus V4 v v

OCTOPUS Eledone spp. Vil v

Octopus spp.

S

OCTOPUS, BLUE-RINGED

Hapalochlaena spp.

OYSTER

Crassostrea spp.

<

Ostrea spp.

4

SOSS

<

Spondylus spp.

4

4

<
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

OYSTER (cont.)

LATIN NAMES

Tiostrea spp.

HAZARDS

Pathogens

Parasites

Natural | Environmental

Toxins

Chemicals

Aquaculture
Drugs

PEN SHELL Atrina pectinata v v
Littorina littorea 2 2
SCALLOP Aequipecten spp. 2 2

Amusium spp.

N

N

Argopecten nucleus

N

N

Chlamys spp.

N

N

Euvola spp.

N

N

Patinopecten yessoensis

N

N

Pecten spp.

Placopectin magellanicus

N

N

SCALLOP, aquacultured

Aequipecten spp.

N

N

Amusium spp.

N

N

Argopecten nucleus

N

N

Chlamys spp.

N

N

Euvola spp.

N

N

Patinopecten yessoensis

N

N

Pecten spp.

N

SISISISTISISISISISISISISISISISTS

N

SISISISTISISISISISISISISISISISTS

NISISISISISIS SIS ISISISISNISNINS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

(cont.)

SCALLOP, aquacultured

LATIN NAMES

Placopectin magellanicus

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP9 CHP 11

SCALLOP or BAY SCALLOP

Argopecten irradians

SCALLOP, CALICO

Argopecten gibbus

SCALLOP or
WEATHERVANE

Patinopecten caurinus

SEA CUCUMBER

Cucumaria spp.

Holothuria spp.

Parastichopus spp.

Stichopus spp.

SEA CUCUMBER,
aquacultured

Apostichopus spp.

Cucumaria spp.

Holothuria spp.

Parastichopus spp.

SEA CUCUMBER,

aquacultured (cont.)

Stichopus spp.

KIS IS ST

SEA URCHIN roe

Echinus esculentus

Evechinus chloroticus

Heliocidaris spp.

Loxechimus spp.

Paracentrotus spp.

NISISISISISIS SIS ISISISISNISNINS
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(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11
SEA URCHIN roe (cont.) Pseudocentrotus spp. \/

Strongylocentrotus spp.

v

SEABOB Xiphopenaeus kroyeri
SEA SQUIRT Styela spp. V4
SHRIMP Crangon spp.

Farfantepenaeus spp.

Fenneropenaeus spp.

Litopenaeus spp.

Marsupenaeus spp.

Melicertus spp.

Metapenaeus affinis

Palaemon serratus

Palaemonetes vulgaris

Pandalopsis dispar

Pandalus spp.

Penaeus spp.

Pleoticus muelleri

Plesionika martia

SHRIMP, aquacultured Crangon spp.

Exopalaemon styliferus

Farfantepenaeus spp.

Fenneropenaeus spp.

Litopenaeus spp.

Marsupenaeus spp.

Macrobrachium spp.

KIS SIS

KIS
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

MARKET NAMES

(cont.)

SHRIMP, aquacultured

LATIN NAMES

Melicertus spp.

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP9 CHP 11

Metapenaeus spp.

Palaemon serratus

Palaemonetes vulgaris

Pandalopsis dispar

Pandalus spp.

Penaeus spp.

Plesionika martia

SHRIMP, FRESHWATER

Macrobrachium spp.

aquacultured

SHRIMP, FRESHWATER,

Macrobrachium spp.

T IS SIS

T IS SIS

SHRIMP, ROCK

Sicyonia brevirostris

SHRIMP, ROYAL

Pleoticus robustus

SHRIMP or PINK SHRIMP

Pandalus borealis

P. jordani

SHRIMP or PRAWN

Haliporoides sibogae #

SNAIL or ESCARGOT

Achatina fulica

<

Helix pomatia

Otala spp.

SNAIL, MOON

Polinices spp.

SQUID or CALAMARI

Berryteuthis magister

Dosidicus gigas

\/2
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POTENTIAL INVERTEBRATE SPECIES-RELATED HAZARDS

Note: You should identify pathogens from the harvest area as a potential species-related hazard if you know, or have reason to know, that the
fish will be consumed without a process sufficient to kill pathogens or if you represent, label, or intend for the product to be so consumed.
(See Chapter 4 for guidance on controlling pathogens from the harvest area.)

HAZARDS
Pathogens | Parasites | Natural || Environmental | Aquaculture
MARKET NAMES LATIN NAMES Toxins Chemicals Drugs
CHP 4 CHP 5 CHP 6 CHP 9 CHP 11
SQUID or CALAMARI 1
(cont.) Illex spp. \/
Loligo media V!
L. opalescens \/
L. spp. !

[y

Lolliguncula spp.

[y

Nototodarus spp.

[y

Ommastrephes spp.

Rossia macrosoma

oy

Sepiola rondeleti

iy

Sepioteuthis spp.

oy

SRISISTISISTISTIS]T S

Todarodes sagittatus

TOP SHELL Monodonta turbinate #
Turbo cornutus
WHELK or SEA SNAIL Buccinum spp.

Q

Busycon spp.

Neptunea spp. \/2

Zidona dufresnei

Footnotes:

1.  This hazard applies where the processor has knowledge or has reason to know that the parasite-containing fish or fishery product will
be consumed without a process sufficient to kill the parasites, or where the processor represents, labels, or intends for the product to
be so consumed.

2. This hazard only applies if the product is marketed uneviscerated.

3.  This hazard only applies if the lobsters are held in pounds.

4. The scientific name for this species has changed since the last edition of this guidance.
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TABLE 3-4

POTENTIAL PROCESS-RELATED HAZARDS

Finished Product Food *

Battered or breaded
(including surface-
browned) raw shrimp,
finfish, oysters, clams,
squid, and other fish

Package Type

Reduced oxygen packaged
(e.g., mechanical vacuum,
MAP, CAP, hermetically
sealed)

Hazards
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CHP 12 ([ CHP 13 || CHP 14 || CHP 15 CHP 16 CHP 17 CHP 18 CHP 19 CHP 20 ([ CHP 21

Battered or breaded
(including surface-
browned) raw shrimp,
finfish, oysters, clams,
squid, and other fish

Other than reduced
oxygen packaged

Cooked shrimp, crab,
lobster, and other fish,
including cooked meat,
sections, and whole fish,
and surimi-based analog
products

Reduced oxygen packaged
(e.g., mechanical vacuum,
steam flush, hot fill, MAP,
CAP, hermetically sealed,
or packed in oil)

Cooked shrimp, crab,
lobster, and other fish,
including cooked meat,
sections, and whole fish,
and surimi-based analog
products

Other than reduced
oxygen packaged

Dried fish

All

/
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TABLE 3-4

POTENTIAL PROCESS-RELATED HAZARDS

<S

Hazards
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CHP 12 ([ CHP 13 || CHP 14 || CHP 15 CHP 16 CHP 17 CHP 18 CHP 19 CHP 20 ([ CHP 21
Fermented, acidified, All .
pickled, salted, and LACFs \/ \/ \/ \/ \/
Fish oil All

Fully cooked prepared
foods

Reduced oxygen packaged
(e.g., mechanical vacuum,
steam flush, hot fill, MAP,
CAP, hermetically sealed,
or packed in oil)

Fully cooked prepared
foods

Other than reduced
oxygen packaged

Pasteurized crab, lobster,
and other fish, including
pasteurized surimi-based
analog products

Reduced oxygen packaged
(e.g., mechanical vacuum,
steam flush, hot fill, MAP,
CAP hermetically sealed,
or packed in oil)

Pasteurized crab, lobster,
and other fish, inc