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This Module will Contain

This Module will Contain 8 Main areas

• Why proper handling is important

• Permits & Training 

• Proper handling of Fish

• Fish Stressors

• Anesthesia

• Uses of anesthesia

• Euthanasia

• Preservation



Students will be able to:
• Describe the importance of proper handling techniques and why they are 

important in Fisheries
• Summarize the types of permits required to capture and handle live fish
• Discuss proper fish handling techniques and outline ways to minimize harm
• Identify common stressors to fish and describe ways to minimize these 

stressors
• Describe anesthesia, the various stages of anesthesia and common analgesics in 

used in fisheries
• Outline common uses of anesthesia in fisheries 
• Describe Euthanasia and common euthanasia techniques in fisheries
• Summarize fish preservation and the various preservation techniques

Student Learning Outcomes



• Care and handling of live fish

 Don’t want to kill specimens

Care and Handling of Fish



• Investigation or Management

 Biology (length, weight) – Capture & Measure

 Movement – Tag & Mark

 Migration – Tag & Mark

 Abundance – Capture & Count

 Behavior – Capture/Tag Mark

 Mortality – Tag & Mark

• Capture of brood stock

 Immediate release after egg removal

 Release in hatchery

All involve capture and Not Death!

Why is it important?



What to do first - Permits?

• IACUC - Universities

• ADFG 
 Fish Resource

 Fish Transport

 Salmon Incubation

• FWS – Endangered Species
 ACOE – Construction or Dredging 

 EPA – Clean Water Act

 FS – Special-use Permit

• All try and reduce harm and mortality



• Institutional Animal Care and Use Committee

 Every institution that uses animals for federally funded laboratory research 
must have an Institutional Animal Care and Use Committee (IACUC)

 Universities, Government funding and agencies

• Ensures humane use and handling of animals

• Typically for laboratory research, but also for all vertebrates i.e. FISH

 Monkeys, mice, livestock

• Training is a NIGHTMERE!

IACUC



IACUC Training

• GOODNESS!

 All I have to Say



• Fish Resource Permit

 Required for any activity to collect fish, shellfish, or aquatic plants

 Not covered by sport, personal use, commercial, aquatic farm

 Dictates whether specimens or water can be released back to the wild

 Issued to scientific, educational, propagative, or exhibition organizations

 Sampled then released, transported to captivity, Euthanized

 30-45 days

 REPORTING

ADF&G Permits





• Fish Transport Permit

 Generally for fish propagation (hatcheries)

 Required of anyone

o transport, possess, export from the state, or release into the waters of Alaska, 

 Any live fish or their eggs

ADF&G Permits



• Any activity or project that is 
conducted below the ordinary high 
water mark of an anadromous stream 
requires a Fish Habitat Permit.
 Construct a hydraulic project, or

 Use, divert, obstruct, pollute, or 
change the natural flow or bed of a 
specified river, lake, or stream, or

 Use wheeled, tracked, or excavating 
equipment or log-dragging equipment 
in the bed of a specified river, lake, or 
stream.

• Stream Restoration

Fish Habitat Permit ADF&G



• Take extra permitting
• No fish Spp in Alaska

o Polar bear (threatened)
o Beluga Whale (endangered)
o Steller’s eider (threatened)
o Spectacled eider (threatened)
o Short-tailed albatross (endangered)
o Northern sea otter (threatened) 
o Aleutian shield fern (endangered)
o Eskimo curlew (endangered)
o Wood bison (threatened)

• 1 Threatened (maybe)
 Snake River Fall-run Chinook

Endangered Species



US ACOE

• Any work, including 
construction and 
dredging, in the 
Nation's navigable 
waters



Projects on USFS Land

• If you will need to occupy, use or build on Forest Service land for 
personal or business purposes



US EPA

Clean Water Act

• Unlawful to discharge 
any pollutant from a 
point source into 
navigable waters, 
without a permit



Permits

Take Home

Talk to who owns/manages the land

Apply Early

File Reports (On Time)

Reduce fish kill



• Proper care and handling of fish can reduce stress, harm, and mortality of fish
 True
 False

• All of the following EXCEPT ______ are permits that may be required before 
handling, hauling, or rearing fish
 IACUC Permit
 Invasive Species Permit
 ADF&G Fish Resource Permit
 ADF&G Fish Transport Permit
 ADF&G Salmon Incubation Permit
 US F&WS  Endangered Species

Self Check



• Follow guidelines

• Minimize stress

• Maintain water quality

• Overseen by professional

Care and handling of live fish



• Keep handling time to a minimal

• Avoid handling with bare hands

 Bad for fish and you

• Possible to hurt yourself

Handling fish



• Keep fish in water

• Caudle peduncle & under pectoral fins

Handling fish



NO!



Fish Slime – There first line of defense

• Avoid removing slime layer

 Halibut release

 Salmon release

• Staph infections are common – take precautions

 FISH Poisoning

 Gloves

Fish Slime

Forms a synthetic slime coating and replaces the 
natural secretion of slime that is interrupted by 
handling, shipping, fish fighting, or other forms of 
stress. Helps reduce susceptibility to disease and 
infection. Helps heal torn fins and skin wounds.  
Reduces electrolyte loss. 



• Minimize stress

• Avoid changing variables away from the optimum

• If optimum is unknown, avoid changing conditions from original

• Allow time for acclimation

Methods for care and handling 



• It is important to remove the slime layer when handling fish

 True

 False

• The proffered method for holding a fish is with one or two fingers 
inserted under the gills and one hand around the tail

 True

 False

Self Check



• Reduces survival & ability to handle other stressors

• “cannot maintain normal physiological state”

 Chemical changes - contaminants, low oxygen and 
acidification

 Physical changes - handling, capture, confinement and 
transport

 Perceived changes - startling or predators

• Some spp more susceptible than others

 Pinks & Sockeye vs Blackfish

Stress in Fish



• Dissolved Oxygen

• Temperature

• Light

• Salinity

• Ammonia / pH

Environmental factors



• Warmer water holds less O2

• Increase O2 with air stones

• Increase O2 with circulation

• Increase O2 with agitation/ H2O change

• MOST IMPORTANT

Dissolved Oxygen



• Hypoxia – low oxygen 

• Stages of Hypoxia

 Increased ventilation rate

 Gulping air at surface 

 Loss of equilibrium

 Death 

• Too much oxygen can also be bad!

Dissolved Oxygen

Salon.com Brynjar Gauti/AP



• Controls metabolic rate of fish

• Avoid changes in temperature 

• Exceeding limit causes death

• Affects other water quality parameters 

Temperature

OR =



• Keep holding tanks out of the sun

• Use insulated coolers

 Light colors 

• Artificially alter temperature

 Heat and cold packs

Temperature



• Direct sunlight is bad!

• Use precautions to shade fish and holding tanks

Light



• Especially important for marine spp

• Can also reduce stress

• Electrolyte balance

Salinity



• Concern when holding fish in a closed system

 Longer periods of time

• Waste product of respiration

• Highly toxic to fish 

• Un-ionized ammonia is toxic

• Ionized ammonia is not

 Cold acidic water better

Ammonia

NH3

NH4
+



Ensure fish are not exposed to:

• Chlorine

• Detergents

• Petroleum hydrocarbons

• Ammonia

• Sunscreen

Pollutants



• Long period gear- high stress

• Short period gear- low stress

 Shorter = better

Capture and stress



Break



• Select the most important environmental variable when handling fish

 Dissolved Oxygen

 Temperature

 Light

 Salinity

 Ammonia / pH

• Adding small amounts of salt to freshwater fish can help reduce stress

 True

 False

Self Check



• Anesthetics

• Variety of options

Mitigating Stress



• Tranquilization

• Non-response to external stimuli

• Loss of equilibrium

• Cessation of ventilation

• Death

Anesthetics-effects

Chicagotribune.comNMFS



Stages of Anesthesia

1. Loss of equilibrium

2. Loss of gross body movements but with continued opercular movements

3. As in Stage II with cessation of opercular movements

Stages of Recovery

1. Body immobilized but opercular movements just starting

2. Regular opercular movements and gross body movements beginning

3. Equilibrium regained and preanesthetic appearance 

Anesthesia



• MS-222

• Aqui-S

• Clove Oil

• Electricity

• Tons More…

Commonly used Anesthetics



• White powder 

• anesthesia, sedation, or euthanasia

• Blocks action potentials

 no sensory input or muscle contractions

• Easy to use

• Quick recovery

• Effective

• Carcinogen

Tricaine mesylate MS-222



Pharmaceutical Clove oil 

• anesthesia, sedation, or euthanasia

• Light sensitive

• Poor in cold water

• Long recovery

• Not FDA Approved – USFWS Study

 If fish will be consumed

• Oily

 Dilute 95% ETOH 9:1

Aqui – S



• Oil from cloves

• anesthesia, sedation, or euthanasia

• Light sensitive

• Poor in cold water

• Long recovery

• Not FDA Approved

 If fish will be consumed

• Oily

 Dilute 95% ETOH 9:1

Clove Oil



Electricity

• Electroanesthesia / Electrosedation

 Becoming more common in fisheries

 Tag-implantation

 Spawning

 Measurement

John McCoy Gazette-Mail Smith-RootJohn McCoy Gazette-Mail



• Capture fish

• Apply Anesthesia

• Perform task

• Recovery

• Release (if applicable)

Anesthesia process



• Electrical shock is an appropriate method of anesthesia for fish

 True

 False

• Which of the following anesthetics comes in the form of a white powder 
and is a carcinogen?

 MS-222

 Aqui-S

 Clove Oil

 Electricity

Self Check



• Handling

• Measuring

• Tagging

• Marking

• Hauling

Use of Anesthesia



Capture and Tagging



Tagging cont.

• Capture

• Anesthesia

• Procedure (tag implantation)

• Recovery

• Release



Handling fish



• Care taken to reduce scale loss

• Minimize time out of water

• Minimize slime removal (antibacterial barrier)

Tagging and marking



Stressors include

• Low DO

• Extreme temperatures

• Rapid temperature changes

• Diseases

• Intense light 

• Physical shock

Holding and Hauling



Holding and Hauling Fish



Hauling fish



Hauling fish



Holding and hauling Fish

• Pay close attention to environmental 
conditions when transporting fish 

• Monitoring is Key



• Anesthetics

• Starvation prior to transport

• Minimization of crowding

• Reduced sloshing in tanks

• Reduce osmotic costs

• Use cool temperatures relative to species 
tolerances

Mitigation of Stress By



Know your animal



• Minimize infection

 bacteria, fungi, parasites and viruses

• Effectiveness varies by

 Concentration

 Duration

• Important not to transmit disease!

Prophylactic treatments (Drugs)



• Feed

• Baths

• Adding treatment to water

Treatments administered by



• Starving fish prior to transportation can minimize some of the stress 
associated with transport

 True

 False

• When holding fish for longer periods of time it may be necessary to treat 
for disease with prophylactics

 True

 False

Self Check



• Humanly Killing

 Pithing

o Metal rod in brain

 Spinal cord dislocation

 Decapitation

 Overdose of immobilizing drugs

 Ice slurry bath

• IACUC has standards written

Euthanasia



• Which of the following methods of euthanasia is most commonly accepted
 Pithing

 Metal rod in brain

 Spinal cord dislocation

 Decapitation

 Overdose of immobilizing drugs

 Ice slurry bath

• Euthanasia is an alternative to Anesthesia
 True

 False

Self Check



• Voucher specimens

• Unsure identification

• Teaching

Fixation



Include in documentation

• Collection information

• Collector information

• Specimens

• Preservation method

Preserved specimens and tissues

Make duplicate labels – one inside 
and one outside!



• Fixation 

• Skeleton preparation

• Freezing

• Photography

• Clearing and staining

• Freeze drying

• Lyophilization

• Radiography

Whole specimen preparation 



• Cells and tissue treated to prevent decomposition

• Maintains structural integrity

• Formalin is a carcinogen – use protective gear!

• 10% Formalin

• Buffer with borax or CaCO3

 Formalin vs ethanol

Fixation



There are two alternatives to formalin currently available: 

• Carosafe – Carolina Biological Supply Company
http://www.carolina.com

 Propylene glycol-based material serves as a safer, far less toxic substitute for 
preserved specimens

• Formalternate – Flinn Scientific
http://www.flinnsci.com

 Also propylene glycol-based product

 sold as a concentrate to be diluted with water

 It is recommended for storage of preserved specimens, but not actual 
fixation

Alternatives to Formalin

http://www.carolina.com/
http://www.flinnsci.com/


• If you must use formalin:
 Use in well ventilated area

 Wear eyewear

 Use waterproof or latex gloves

 Can cause allergic reactions!

 Also used for ichthyoplankton preservation

Fixation (cont.)



• For large specimens

• All desired information recorded 
before skeletonization

• Skeletons are frozen, salted or fixed

Skeletonization

Other ideas:
Dermestid beetles
Sand fleas 



• Most convenient method

• Good for specimens of uncertain use

• TAGGED, TAGGED, TAGGED

• Plastic bag to prevent lyophilisation – freezer burn

• Freezers full of fish…

Freezing



• Endangered species 

• Maintains color

• Very large specimens-sharks

• Take left side

• Tag

Photography



Stock identification

Species Identification

ADF&G

Maintaining the genetic integrity 
of wild fish populations

• Establish genetic baselines

• Estimate the composition of 
mixed stock fishery harvests

• Examine genetic effect of 
human activities (Hatcheries)

Genetic samples



• Minimize risk of cross-contamination 

 Wear gloves 

 Wash gloves with alcohol

 Instruments should be unused or sanitized

• Genetic Grade ETOH

• Everclear works

• Mainly fins & Axillary Process

General considerations

• Samples should not be fixed with formalin for 
genetic testing!



• Freezing 

• Drying - dehydration

• Liquid preservation

 Genetic Grade ETOH

 Everclear works

Tissue preservation for 
genetic analysis



• Caudal blood vessel

• Fish placed on back

• Hypodermic needle inserted towards vertebral column

• Blood cooled on ice before processed

Blood drawing



• Easier with dead fish 

 want the heart still 
beating

Blood



• All over the country/world

• What are they used for?

Ichthyological collections



Some examples……….



• Personal safety

 Wear gloves – they always leak

 Ensure adequate ventilation – they smell

 Wear safety glasses – they splash

Use of Ichthyological collections



• Tagging and documentation is an important part of any type of fixation

 True

 False

• Genetic samples should be preserved in Formalin

 True

 False

Self Check



• Before we handle fish

• Proper handling

• Fish Stressors

• Anesthesia 

• Use of Anesthesia

• Euthanasia

• Preservation

Review



The End


