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Introduction and background

Monitoring dead stranded cetaceans offers an often unique opportunity to gain insights into
the health of, and threats and stressors affecting, marine ecosystems (e.g. Dierauf & Gulland
2001; Gulland & Hall 2009; Van Bressem et al. 2009; Peltier et al. 2012, 2013; PIon et al.
2015). Information derived from the systematic examination of stranded carcases can
provide insights into the at-sea population not easily acquired through other means, indeed
strandings data is the major source of information available for some species (Reyes et al.
1991; Pyenson 2011). Detailed investigation of carcases can assist in the determination of
causes of death and provides general surveillance on the incidence of trauma and disease
(Siebert et al. 2001, 2006; Jauniaux et al. 2002; Arbelo et al. 2013; Di Guardo et al. 2013;
Lane et al. 2014; Diaz-Delgado et al. 2018). Investigations can identify existing and
emerging threats due to human impact, such as bycatch (Leeney et al. 2008, Peltier et al.
2016) and marine pollution (Siebert et al. 1999; Jepson et al. 2016), as well as provide
tissues and data for subsequent analysis into a range of biological and ecological
parameters. The collection of data and samples for ancillary investigations over a range of
disciplines can provide information on the general population ecology, helping countries
evaluate and mitigate possible threats affecting species conservation and the marine

ecosystem.

The quality of the information gathered is influenced by logistical capacity, e.g. carcass
accessibility, available equipment/supplies and finances; and the skills, experience and
capacity of the human resources. Nonetheless, it should be emphasized that following a
precise and well defined data collection procedure ensures the information collected during
p o gnto r timvestigations is of high quality. To be able to assess cause of death and health
status, a full post mortem investigation with additional examinations as proposed below is
deemed necessary and therefore highly recommended. If a full investigation cannot be
carried out for any reason, limited data could always be collected.

The present document is based on Best practice on cetacean post mortem investigation and
tissue sampling resulted from the joint ACCOBAMS/ASCOBANS Workshop organized in
Padua, June 24th-25th 2019.
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Monitoring of stranded or bycaught animals
Data from dead cetaceans, including stranded and bycaught individuals, offer a means to
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sample the at-sea population, making it possible to obtain, in some cases, data not
accessible through other means of surveillance. There are discussions around the extent to
which investigations on dead animals can inform on the wider population due to several
biases intrinsic to the stranding process. Strandings are a complex result of biological,
physical and social (effort) processes that influence observed mortality (ten Doeschate et
al. 2018). These should be taken into account when making population level inferences
based on the examination of stranded or bycaught individuals. Where an increase in
strandings could indicate increased mortality or increased abundance (biological variation),
it may well be a consequence of unusual variation in environmental conditions such as wind
or tide or observer efforts. It is therefore encouraged to acknowledge all three components
of the stranding process during mortality investigations.

It needs to be highlighted that the quality and output of post mortem investigations is strongly
dependent on the quality of the stranding network in terms of spatiotemporal coverage,
collecting environmental information in relation with the stranding event and the time

between the collection of the carcass and start of post mortem investigation.

This document is an adaptation to the the European best practices for cetacean post
mortem investigations, and outlines basic best practice. It is strongly recommended
that a veterinarian with specific training in pathology is involved in the examination, and
principles and protocols according to professional bodies such as the European College of
Veterinary Pathology (ECVP) are followed.

Health and Safety
Live, dead or decaying marine mammal tissues may harbour a variety of potentially harmful
zoonotic pathogens and the collection, transportation and post mortem examination of dead

marine mammals potentially carries several hazards. It is strongly advised that each scheme
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conducts a review of their health and safety protocols according to their local or national

operating procedures and legislations.

Whilst it is outside the scope of this protocol to provide comprehensive assessments for all

possible hazards, a few key principles and factors are highlighted below:

Biological risks

The zoonotic risk from marine mammals is reported to be low. There is an infection hazard
from exposure of abraded or broken skin or mucous membranes (including the conjunctiva
and respiratory tract) to fluid from a marine animal. Any such exposure should be reported
to a medical professional. Immediate disinfection, or in case of direct eye contact, rinsing is
necessary and possibly justify appropriate antibiotic prophylaxis. It is advisable to highlight
the potential risks from Brucella- and Mycoplasma exposure ( 0 s fe ia h gmhearedinitial
symptoms may include redness and swelling of the hand), along with that to Neisseria sp.,

Erysipelothrix rhusiopathiae and to hitherto unknown pathogens.

It is strongly advised that a hygiene protocol be implemented for all individuals that are
involved with the retrieval, transportation or handling of tissue derived from marine mammal
carcasses. All sampling should be done wearing gloves and appropriate personal protective
equipment and, in the case of live animals, with suitable respiratory protection to guard
against aerosol inhalation. Immunocompromised individuals e.g. due to cortisol treatment,
pregnancy, age, certain viral infections etc. have a higher susceptibility to zoonotic infections
and should avoid contact with carcases or samples derived from stranded marine

mammals.

Environmental risks

Hazards of working on remote locations, possibly with poor cell phone reception, hazards of
the coastal environment such as slips and trips, tide, weather, low visibility and risk of hypo-
and hyperthermia should be taken into account. The physical and machinery hazards

associated with moving a large marine animal should also be considered.
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Chemical and residue risks
Drugs administered to the animal ante-mortem or for the purposes of euthanasia, comprise
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a notable health and environmental hazard. Most chemical euthanasia compounds are
highly potent and persist in tissues after death, making them a potential hazard to those
conducting post mortem investigations or disposal operations as well as to the environment
(e.g. secondary poisoning of scavengers). It is imperative that the name, volume and
injection site is established for any drugs administered t ¢he animal, with all the necessary
mitigation being also put in place to ensure human, wildlife and environmental safety. Other
hazards may originate from animals with a high pollutant burden in tissues, e.g. PCB, or in
cases of environmental contamination, e.g. oil spill, which require specific handling and
carcass disposal procedures are followed. Chemicals used during the post mortem
examination, for example 10% neutral buffered formalin and ethanol, are also hazardous
and the appropriate health and safety procedures should be put in place to safeguard

operators from exposure.

Post mortem risks

Prior to any examination involving the moving or opening of a carcass, it is essential to
assess and mitigate any potential environmental or public health hazards. Biosecurity
factors to consider includes risks from the leakage of fluids, noxious odours or aerosols from
the carcass, along with the aesthetic and social impacts on civil society and individual
members of the public. It is advised, whenever possible, post mortem examinations are
conducted in a secure area with adequate access to light, clean water and effective

containment of effluent.

Carcass disposal

Once the post mortem investigation has been completed, the carcass must be disposed in
accordance with existing national legal framework regulations, in order to ensure human
safety and prevent disease transmission. In many countries, responsibility for disposal lies
with the local authorities, however advice may be sought from stranding investigation teams.

In the EU, wild species, including cetaceans are excluded from the EU Regulations no.
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1069/2009 and 142/2011 if not suspected of being infected or affected with a disease
communicable to humans or animals and each member state has developed national
strategies including options for carcass disposal as listed below. Local (veterinary)
authorities and qualified technicians should be contacted before moving the carcass to start

the post mortem procedures.

Evaluation of the carcass
External Features

The degree of autolysis of internal organs cannot be reliably evaluated from outward
appearance or estimated from the time since death. The rate of decomposition is influenced
by a number of intrinsic and external factors, for example body temperature (animals can
be hyperthermic from infection or strenuous muscle activity during live stranding), blubber
thickness and external sea or air temperature. Due to a higher surface area to volume ratio

smaller, thin carcases cool quicker than larger, rotund carcases.

Toothed whales may initially sink at death and start to float days or weeks later when buoyed
by decomposition. At the other extreme, seagulls, terrestrial and marine predators may
begin gouging the eyes and penetrating the skin and blubber of the jaw and body openings
of a living dolphin, perhaps already mutilated by shells and rocks during stranding. By the

time the animal dies, the carcass may already appear to be affected.

Skin, eyes, and exposed mucous membrane dehydration should not be considered a
reliable indicator of time since death as tissues retain their vital appearance longer in water
or with humidity or precipitation. Submerged areas of floating carcasses are often better
preserved than those exposed to sun and air. Sun exposure, particularly of dark regions of
skin can dramatically increase decomposition rate and cause liquefaction of the blubber
layer. Bloating is generally a sign of decomposition, though some disease conditions such
as i g aand fat embolic s y n d r ocome&ostridiosis, etc. may be characterised by gas

presence and/or production in tissues. Tell-tale signs of decomposition include a protruding
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tongue and penis. A reliable assessment of the state of decomposition is usually only

through internal examination of tissues and organs.

Internal Features

The blubber of a fresh carcass is firm, white-cream in colour and, depending on the species
and body condition, can exude oil on cut section. Post mortem change can lead to becoming
tinged with blood (imbibition) from underlying tissues. Eventually, the oil begins to separate
(delipidation) pool and leach from the carcase, leaving behind a matrix of connective tissue

fibres.

Fresh cetacean muscle is darker than most terrestrial mammals, ranging from dark red to
almost black in colour in mature deep diving species. Foetuses and young calves have paler
musculature. Muscle is firm with clearly distinguishable bundles and easily separated. With
decomposition the muscles become softer, lighten almost to being translucent and loss of

bundle structure.

The rate of decomposition of an internal organ is related to a range of factors, including
temperature, infection, the amount and arrangement of connective tissue, and proteolytic
enzyme content. Antemortem hyperthermia, open wounds and bacterial sepsis will all
increase the apparent rate of decomposition. Since blood tends to promote the process,

decomposition is delayed in animals that exsanguinate prior to death.

Decomposition may not occur homogenously throughout the carcass. Organs most
susceptible to the effects of autolysis include pancreas, brain, spinal cord, liver and thyroid
glands.

Carcass Decomposition Classification

Despite uncertainties inherent in determining the stage of decomposition, carcase quality
is an important determinant in subsequent analyses. Carcasses are assigned to one of five
decomposition condition categories (DCC), determined by specific characteristics, as

specified below.

Estimating the rate of decomposition and hence DCC can vary considerably between
individuals, species and the factors listed above. To facilitate assessment, the following

descriptors can be used to guide the appointment of a DCC. Note, however, that DCC could
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also be heterogenic across the body, (e.g. when predation or scavenging has exposed one
visceral cavity but the other is intact. It is recommended to describe this in the post mortem
report and use a category that reflects the average body DCC.

CODE 1: Extremely fresh carcass, just dead

Characteristics: Usually live stranded and died/ euthanized cases or those stranded

right after death; exhibiting no post mortem changes (e.g. no bloating or sloughing of
skin); fresh smell; clear, glassy eyes; blubber firm and white; muscles firm, dark red,
well-defined; viscera intact and well-defined; GIT contains no to little gas (unless
pathologic); brain firm with no discolouration, surface features distinct, easily

removed intact.
CODE 2: Fresh carcass

Characteristics: Normal appearance, fresh smell, minimal drying and wrinkling of

skin, eyes and mucous membranes; carcass not bloated, tongue and penis not

protruded; blubber firm and white, occasionally tinged with blood.
CODE 3: Moderate decomposition.

Characteristics: Bloating evident, with tongue and penis often distended; skin cracked

and started sloughing; characteristic (mild) odour can be expected; mucous
membranes dry, eyes sunken. Blubber blood-tinged and oily; muscles are softer and
poorly defined; gut segments contain gas; brain has soft consistency. Organs are
largely intact, still distinguishable and can be easily removed and assessed, although
colour is more uniform throughout thoracic and abdominal cavity and consistency,

particularly kidneys and pancreas is soft and increasingly friable.
CODE 4: Advanced decomposition

Characteristics: Carcass may be intact, but collapsed; skin sloughing; epidermis may

be largely missing, exposing underlying blubber. Strong odour; blubber soft, often
with pockets of gas and pooled oil; muscles nearly liquefied and easily torn, effortless
separation from the bones; blood thin and black; viscera often identifiable but friable,



