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Marine Mammal Stranding Network



MMPA
 Federally permitted
 1200 km of coastline
 Annual average of 262 

responses per year to 
stranded cetaceans and 
pinnipeds

Most frequent live 
cetacean strandings 
and mass strandings in 
the world

Cape Cod



seal response GDNR 
NOAA permit #2056-01 

dolphin and porpoise response

large whale medical intervention

necropsy research



Stranding Response

 Innovative response techniques
Cutting-edge veterinary care
Post-release monitoring
Cause of death investigations

Primary or co-authored scientific publications

7

> 36,000
Archived samples from the last 22 years
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Dead right whale, Martha’s Vineyard, MA 
29 Jan 2024

Deceased female North Atlantic right whale. Credit: Woods 
Hole Oceanographic Institute/Michael Moore. Taken under 
NOAA Permit # 24359.

Necropsy (animal autopsy) of North Atlantic right 
whale #5120. Credit: NOAA Fisheries. NOAA 
Fisheries Permit #24539

#5120 / IFAW24-017Eg
3 year old female
Deeply embedded line entanglement
Thin body condition



Common dolphin stranding, Wellfleet, MA 
4 Feb 2024



New York 
Marine 

Rescue Center

• Located in Riverhead, NY

• Provide in-field response to 
sea turtles, pinnipeds and 
small cetaceans

• NYS sea turtle and 
pinniped rehabilitation 
facility  

• Research focus: Post-
release monitoring, Human 
interaction strandings, 
stress response and sex 
determination in juvenile 
cold stunned sea turtles

• Head veterinarian Dr. Rob 
Pisciotta 
robp2011@aol.com

• Director Maxine Montello 
mmontello@nymarineresc
ue.org

mailto:robp2011@aol.com
mailto:mmontello@nymarinerescue.org
mailto:mmontello@nymarinerescue.org


Julie Fithian DVM, CertAqV
Robert Pisciotta DVM

Richard Hanusch, DVM

Dara Fee, LVT

NYS Marine Mammal and Sea Turtle Hotline – 631-369-9829
AMSEAS.org
631-317-0030

• New York’s Newest Sea 
Turtle Emergency Triage 
Center

• Marine mammal and sea 
turtle mortality 
investigations

• Wild population studies
• Seal health assessments
• Sea turtle tracking
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Cetacean Strandings



What is a “mass stranding?”

• Two or more cetaceans stranded in the same general geographic 
region and within the same tidal cycle, excluding a mom/calf pair



Why do they strand?
 Illness 
 Injury (natural or anthropogenic)
 Abandonment (calves)
 Vessel strikes
 Entanglement
 Acoustic disturbances
 Social structure (mass strandings)
 Navigational difficulties

• Cape’s hook shape acts as a trap
• Exacerbated by storm fronts

 Large tidal fluxes 
• Exacerbated by storm surges



Geographic Influences

75% of Cape Cod mass strandings 
occur in Wellfleet
 Hook shape
 Large tidal fluctuations

Can be numerous animals in one 
location or spread out



Mortality Trends on Cape Cod
16 species
314 cases COD 

determined
 Disease (37%)
 Human interaction (10%)

 45% of gray seal deaths
Mass stranded NSF (31%)

 92% of all MS cetaceans
 Predation (8%)
 Abandonment (5%)
 Single stranded NSF (4%)
 Rock ingestion (3%)



Dolphin Response



Extraction



mud mat

Rescue Equipment

dolphin stretcher

dolphin cart

dolphin tent



Assessment and Transport

Mobile dolphin rescue 
clinic “Moby”

Transport to release site
Health assessment
Supportive care & 

treatments
Veterinary Lab



Moby



Release



Relocation and Release

• Release candidates are 
transported to select release 
sites.

• Release locations are chosen 
based on: 

• Proximity of parking lot to water
• Access to deep water from shore
• Weather & tide conditions
• No offshore sandbars
• Minimal swell & waves



Stranding Medicine & Science
Case Studies



• Compression of internal organs
• Poor end-organ perfusion due to recumbency and vascular 

shunting
• Exacerbation of pre-existing disease
• Poor respiratory exchange
• Reperfusion injury
• Shock
• Capture myopathy (?)

Pathophysiology of Stranding



• DEFINITION: demand for O2
exceeds O2 delivery

• Inability to provide substrates 
and remove toxic metabolites

• Transition from illness to death
• Classifications

• Cardiogenic, distributive 
(vasogenic), neurogenic

• Also hypovolemic, obstructive, 
septic

Shock



Pale mucous membranes
Decreased or loss of responsiveness

palpebral reflex
visual tracking

Arching/hyperlordosis
+/- dive reflex

apnea
bradycardia

Tachycardia
Tachypnea, chuffing
Frothy blowhole discharge 

(pulmonary edema)

Shock in Stranded Dolphins



Capture Myopathy
• Non-infectious metabolic muscle disease (suite of 

syndromes) occurring after severe stress, capture, 
restraint, and transport

• Pathophysiology
• Severe fight or flight mass discharge of epinephrine, etc

sympathetic exhaustion 
• Altered blood flow  dilated blood vessels, ↓ BP, blood pooling, 

vascular shock
• Stress  ↑ACTH  cortisol release  alters glucose metabolism, 

modulates immune system
• Intense muscle exertion 

• lactic acid accumulation in muscles (lactic acidosis)
• destruction of muscle fibers  released K, Ca, myoglobin   renal 

failure (days to weeks) +/- ventricular fibrillation
• heart muscle destruction  cardiogenic shock



• Clinical pathology
• Hypocalcemia, 

hyperphosphatemia, hyperkalemia
• Elevated muscle enzymes (LDH, 

AST, CK)*
• +/- ↑BUN
• Myoglobinuria

• Weakness
• Muscle cramping
• Ataxia/incoordination
• Shock
• Paresis or paralysis
• Irregular heartbeat (ventricular fibrillation)
• Brown urine (myoglobinuria)
• Death

CM clinical signs



Capture Myopathy Prevalence

• 2017 – 2020 live cetaceans (n= 301 events)
• Acute death or CM treatments (n=23)
• Species: 

• Short-beaked common dolphins (Delphinus delphis) n = 177 (18, 
10%)

• Atlantic white-sided dolphins (Lagenorhynchus acutus) n = 52 (4, 
8%)

• Harbor porpoise (Phocoena phocoena) n=22 (1, 5%)



Intake Procedures
Weight
Physical examination

 Shock assessment
 BCS
 Cardiovascular
 Respiratory
 Ocular
 Musculoskeletal

Joblon et al.
JMATE 7: 5-13 (2014)



Health Assessment

Mobile blood lab
 CBC
 Chem

Other diagnostics 
 ECG
 Ultrasound
 Radiographs
 Capnography
 Hearing tests



Dolphin ECG
Marked sinus arrhythmia
 Class B ventricular activation

 cetaceans
 pinnipeds
 hoofed mammals

 Primary QRS vectors from sternum to spine

 Not useful for cardiac chamber size

 Less useful for certain conduction 
abnormalities (BBB)

Harms et al. 2013 JZWM



Dolphin Ultrasound exam
 Pulmonary ultrasound
 Abdominal ultrasound
 Gas bubbles in stranded dolphins 

(Dennison et al. 2012)
 Pregnancy evaluation

 Fetal age
 Fetal viability

 HR
 Gas bubbles in umbilical 

vessels
 Echogenicity of amniotic fluid
 Fetal activity



Auditory Evoked Potential
• Test hearing range and sensitivity of 

stranded odontocetes
• EVREST software 
• Collected data on common dolphins, 

Atlantic white-sided dolphins, Risso’s
dolphins



Stranded Dolphin Care
 Supportive care

 Minimize stress
 Quiet environment
 Soft foam padding
 Minimize handling
 Monitor body temperature
 Protect from sun and wind

 Empirical Treatments
 Isotonic crystalloid fluid (lactated ringers 

solution) boluses 
 Vit E / Se (0.06 mg/kg Se)
 Brief physical therapy in water prior to 

release



Prognosis Guidelines



Prognosis Guidelines



Prognosis Guidelines



Decision Making
Options 

No response
Tag and refloat from site
Relocate, tag and release
Euthanize
Short-term rehab (Cetacean ICU)
*No long-term rehab available*



Post-release 
Monitoring
 Started in 2010
 Originally focused on 

single stranded cetaceans
 28% of single stranders

had no significant 
findings on necropsy

 140 cetaceans tagged

106 common dolphins
20  white-sided dolphins
4   Risso’s dolphins
3   bottlenose dolphins
2   minke whales
2 harbour porpoise
3 1 humpback whale
1   pilot whale
1   striped dolphin



Satellite Tagging
GOAL: track post-release success
Minimally invasive tag
Hydrodynamic design 
Corrodible attachment
Position-only & TDR tags
Battery life 45-90 days
Local block with dental infuser





Single Dolphin Release



Single Dolphin Results
• 34 dolphins
• 4 singly released D. delphis found within social groups 
• Many transmitted > 3 weeks, but ↓ duration
• Borderline not statistically different
• 36% borderline failed after 1 day (17% healthy)

IFAW/Provincetown Center for Coastal Studies IFAW/Provincetown Center for Coastal Studies

IFAW/Provincetown Center for Coastal Studies

• can be released 
and survive

• can relocate 
and integrate 
into groups

• none of the 
animals caused 
subsequent 
mass 
strandings of 
unique animals








Prognostic Indicators
• Physical parameters

• heart rate
• respiratory rate
• BMI: mass/length2

• length : girth ratio
• length : weight ratio

• Blood parameters
• CBC/Chem (IDEXX)
• in-house analysis:

• Abaxis Vetscan HM2: CBC
• i-STAT 

• CG4+
• Chem8+



Prognosis Results
• Failed animal profile: 

• thinner
• anemic
• acidemic
• hypoalbuminemic

• Indicators of poor prognosis:
– hemoglobin < 13.9 g/dL
– CK > 400 U/L
– ALT > 500 U/L
– base excess < 8 mmol/L
– lactate > 4.5 nmol/L
– TCO2 < 34 mmol/L
– length : Girth Ratio > 2.04
– BMI < 17.5
– heart rate > 119 bpm



Additional Findings
• Failed animals presented exceptionally high outliers:

• ALT (1213 U/L)
• Liver disease

• GGT (544 U/L)
• Liver disease

• Lactate (6.14 mmol/L)
• Metabolic acidemia

• AST (1708 U/L)
• LDH (4310 IU/L)
• CK (770 IU/L)

Capture 
Myopathy



Research Outcomes
 Post-release success depends on:

 preexisting conditions
 stranding-related capture myopathy

 Certain blood and PE parameters can be 
used as prognostic indicators

 Healthy single and mass stranded dolphins 
are viable release candidates

 Some animals may benefit from short term 
care



Cetacean ICU



Cetacean ICU



CICU Program Overview

54

• CICU GOAL: Improve post-release survival 
for live stranded small cetaceans

• Objectives:
• Veterinary care
• Applied Research
• Professional Trainings

Three year pilot project to test 
concept of short term rehab



CICU Program Overview

55

• Target Patients
• Single stranded dolphins & porpoises up to 250 

kgs
• “Borderline” release candidates (~22 each year)
• Aiming for 12 cases/year to start
• Animals experiencing acute effects from stranding

• Shock
• Trauma
• Weakness 

• Cases for which further diagnostics may better 
inform decision

• Also provides option to hold animals temporarily if 
release conditions are unsafe



CICU Program Overview

56

 Permitted to provide care for up to 96 hours

 Difficult decisions will have to be made in 
some cases

 All released animals will be satellite tagged to 
monitor post-release survival

 Standard pool capacity for common dolphins

 2 adults, 3 juveniles, 1 mom/calf pair



Veterinary Procedures

57

Most procedures will be performed 
with the animal in the water

Admission procedures:
• Ultrasound
• Physical examination
• Treatments

Treatment plan established & revised 
at least every 24 hrs

Daily veterinary examinations & likely 
blood analysis

Other procedures, as indicated

Goal is to handle animal as little as 
possible and minimize stress



24hr Care & Monitoring

58

Staff will evaluate animal’s ability to swim 
independently
• If able, animal is released into the pool
• If unable, staff & Level 3 volunteers will 

remain in the pool to provide support to 
the animal

Animal will be monitored constantly

Animal will be reassessed regularly and 
released as soon as cleared by vet

Euthanasia may be elected if animal’s 
condition is declining or not improving



In-water supportive Care

59

Provided by staff and Level 3 
volunteers

Level of care provided depends on 
animal needs

Hands-off as much as possible

Various stretchers, slings, pool 
noodles, mats, etc. can be used to 
assist with flotation

Animal is walked around pool 
perimeter

Allow animal to surface/breathe 
without significant effort



Feeding

60

Likely will provide fluid-therapy only for 
first 12 hrs then slowly reintroduce food

Types of feeding in order of use:
• Offer whole fish first
• Assist-feeding
• Force-feeding
• Fish gruel (tubing)

Slowly increase calories and nutrients 
offered

Feeding needs & plan determined by 
veterinarian for each patient in 
consultation with a veterinary 
nutritionist



Applied Research
Progression of clinical signs

Capture myopathy& shock 
pathophysiology investigations

Better diagnostics & case 
documentation

Response to treatment
• Treatment trials
Pharmacokinetic studies



Professional Trainings

• Regional & international 
requests for capacity 
building

• TMMC International 
Veterinarian in Residence 
Collaboration

• IFAW’s New Academy of 
Rescue & Conservation



Who are we?
• The Academy of Rescue and Conservation (ARC) is an educational 

initiative sponsored by IFAW and supported by a generous grant by the 
Suzanne McGraw Foundation to consolidate, compile, and present the 
most accurate and up-to-date information in the fields of animal rescue 
and conservation.

What do we do?
• The ARC provides education and training in animal rescue and 

conservation, both online and in-person, to individuals and partner 
organizations interested in improving their knowledge in these fields.

Section
63

Academy of Rescue and Conservation



How do we work?

• Classes can be presented online, hybrid, and in-person.
• Online courses: self-paced (asynchronous) and scheduled (synchronous)
• Hybrid: online portion (asynchronous)/ in-person portion (to be scheduled)
• In-person: to be scheduled (synchronous)

• Format:
• Course catalogue available on Canvas Catalogue (March 2024)
• Courses presented on Canvas Learning Management System (March 2024)

Section
64

Academy of Rescue and Conservation



Available Courses

65

Academy of Rescue and Conservation

General Disaster Response Wildlife Rescue
Animal Welfare: an Introduction Disaster Response: Definitions, Types, and 

Scales (Coming Soon)
• CARE Project Course for Front Line 

and Law Enforcement Officers

Animal Welfare and Conservation 
(Coming Soon)

Disaster Response: Introduction
(Coming Soon)

• CARE Project Course for Front Line 
and Law Enforcement Agencies

Disaster Response: Assessments • Legal Best Practices for Wildlife 
Confiscations (Coming Soon)

Disaster Response: Interventions

Fire Awareness



Available Courses

66

Academy of Rescue and Conservation

Marine Mammal Rescue
General • Pinniped Identification

• Cetacean Identification
• Cetaceans of Kenya (Coming Soon)

Stranded Marine Mammal Response Training 
(SMMRT)

• Stranded Marine Mammal Response Team (SMMRT) Training Introduction
• Mass Stranding Response Workshop
• Mass Stranding Training Exercise

Cetacean Intensive Care Unit (CICU) • General Guidelines
• Biosecurity
• Hazard and Injury Mitigation
• Zoonotic Disease Guidelines
• Level 1: Introduction and Training
• Level 2: Admission and Animal Handling Techniques



Stranding Case Studies
Case Studies



IFAW 17-079Dd 
Signalment and Case History
• Initial stranding on 25 Feb in Wellfleet, MA
• Mass stranding of 7 conspecifics
• Male calf/juvenile (141.3 cm)
• Teeth erupted, lingual papillae present



Physical Exam 
• BCS  (3/5), 20 kg
• BAR, vocalizing, tail fluttering
• Tachypnea (21/min) and 

tachycardia (200/min) on 
admit

• Some double and exhale-only 
resps

• No sinus arrhythmia
• Lungs clear
• Flatulence and foamy feces 

observed during transport

POC bloodwork
• Hyperglycemia (219)
• Mild neutropenic leukopenia

• WBC 4.05 10^9/L
• GRA 2.67 10^9/L



Treatments
• Selenium and vitamin E
• LRS bolus 500 ml
• Supportive care

• 2 died prior to 
extraction

• Released at Scusset 
Beach with 4 others

Outcome



Case History: 2nd stranding
• Stranded again on 27 Feb in Wellfleet (2 days later)

• Initially observed swimming – herding unsuccessful
• With adult female (non-lactating)



Physical exam 
• BAR, vocalizing, tail fluttering
• RR 8-9/min

POC bloodwork
• Increased WBC/GRA to WNL

• WBC 7.28
• GRA 4.61

Outcome
• Released together 
• Scusset Beach, Bourne



Case History: 3rd

Stranding
• Adult female from second 

stranding re-stranded alone 
on 3 March and was 
euthanized

• Stranded a third time on 4 
March

• 7 days after initial stranding
• Alone in Plymouth, MA
• Pushed out by bystanders
• Immediately restranded
• Euthanized & necropsied



Serum Chemistry Changes Over Time
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stranding:

• ↑K
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Serum Chemistry Changes Over Time 
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• Marked 
increase in 
BUN on 3rd 
stranding

• Progressive 
decrease in 
cholesterol

• Progressive 
hypoglycemia



serum chemistry changes over time
• Marked ↑ muscle enzymes: CK, AST, LDH

• Suspect due to crush injury / rhabdomyolysis / 
capture myopathy

AST
Creatine 
Kinase (CK) LDH
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CBC Results
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IFAW17-079Dd Necropsy Summary
• Thin, BCS = 2/5
• Blubber: mildly icteric
• Muscle: multifocal pallor
• Lungs: areas of consolidation, 

dark, wet, froth-filled airways
• Liver: patchy nutmeg coloration
• Pigmenturia



Cause of Death
• Ultimate: euthanasia
• Proximate: stranding trauma, maternal separation



Case Study #2

• 45 dolphin mass stranding
• Welfleet, MA
• August 9, 2020



Triage



Concerns
• Heat/hyperthermia
• Sun exposure
• Shock
• Number of animals
• Drowning with incoming tide
• Refloating in dangerous area 

(prone to re-strand)
• Limited transport space (~12 

dolphins per 1.5 hr round trip)
• Limited personnel
• Limited time
• Human safety



Options
• Provide care in place 

(limited), refloat, herd
• Extract as many as 

possible, provide better 
care, climate control, 
relocate to better area, 
release

• Some combination of 
the two



Outcome

• 2 DOA
• 11 extracted

• 9 relocated, and released
• IVF boluses, sunburn 

care, abx, pain meds
• 2 euthanized



Outcome

• Remainder (32) refloated in place 
and herded

• Only minimal supportive care
• 5 restranded & euthanized

• Overall, consider response 
successful

• Many lessons learned and 
response improvements 
implemented



Summary
• Live dolphins strand on Cape Cod with great frequency (& LI 

occasionally!)
• Advancing stranding science and medicine with each event
• NEW short term rehabilitation facility just opened
• Expanded professional training opportunities
• Get involved locally!

• Atlantic Marine Conservation Society
• New York Marine Rescue Center

• Donate! ifaw.org/strandings



Thank you!
Visit ifaw.org/strandings 
for more information and to 
help support our work!
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