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Cetacean strandings often elicit significant media attention and public engagement. However, how human
perceptions of such events may influence decision-making during strandings response is poorly understood. To
address this, we undertook an online questionnaire targeting stranding relevant/interested parties in New
Zealand, Aotearoa to understand perceptions around stranding events and response. Participants responded to
questions and statements using the 5-point Likert scale to explore human perceptions and expectations of
intervention, decision-making, animal welfare and survival prognosis during strandings. Responses were ana
lysed based on level of experience and role at stranding events using descriptive and multivariate statistics. A
total of 268 respondents completed the questionnaire; most stated that human intervention is necessary to assist
animals during strandings. However, 43% of respondents indicated that they did not know what affect inter
vention may have on the animals. Notably, participants felt that human intervention was more likely to improve
survival (26%) than welfare (19%). Importantly, experienced responders appeared more welfare complacent,
prioritising survival for strandings response decision-making. Respondents from the legislative agency respon
sible for strandings in New Zealand, indicated that public sentiment may take precedence over welfare con
siderations when considering euthanasia. Our results highlight a disjunct between perceptions of welfare and
survival, despite these variables being inextricably linked. This may be cause for concern in highly publicised
strandings events where management decisions are more likely influenced by public sentiment. Comprehensive
animal assessments that are informed both by animal welfare and survival prognoses are required to ensure the
best outcomes for stranded cetaceans.

1. Introduction

perceptions exist, and recognising this complexity and diversity, is
necessary to achieve the best outcomes. Furthermore, actively engaging
communities in the ongoing processes of conservation and management
will garner more success [10–12].
Wildlife management actions that gain public support and garner
positive attitudes often lead to significant alterations in conservation
[13–16] and welfare [8,17,18] policy. In such cases, science informs
rather than dictates decisions [19]. However, the potentially disparate
views between relevant/interested parties can also cause
decision-making to be contentious, leading to conflict and in some cir
cumstances, ineffective management [19,20] and/or unknown animal
welfare consequences [13,21,22]. The effects of public support on

To be successful, wildlife management not only requires robust sci
entific evidence with which to make informed decisions but also public
support to induce change, especially if conservation outcomes are to be
achieved [1,2]. Understanding human perceptions could play an
important role in conservation management, by providing an under
standing of how to achieve public support [3,4]. Many factors can affect
human sentiment towards an issue including culture, knowledge, atti
tudes, values, emotions and in some cases, religion [5–9]. Most com
munities are heterogeneous, with individuals that vary in their interests
and values [10]. As such, understanding that different human
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management decisions are, therefore, pertinent when considering both
conservation and animal welfare outcomes [23–25], particularly in the
absence of empirical data to underpin decision-making [26]. This in
cludes conservation practices which involve potential rescue and reha
bilitation of wildlife [27,28].
Wildlife taxa appear to be rescued at unequal rates and for differing
reasons, which may impact both the conservation [29] and animal
welfare outcomes of such intervention initiatives. For example, charis
matic fauna often elicit a human response when their plight becomes
public knowledge [30–33]. Live cetacean (whales, dolphins and por
poises) strandings represent a quintessential example in which human
intervention is undertaken in an attempt to rescue and release distressed
animals [34,35], although the efficacy of such interventions is rarely
measured in any empirical or quantitative manner [36,37].
Live cetacean strandings can involve single animals [38–40] and
range up to hundreds of individuals during a mass stranding [41–43].
Such events can result in some instances of prolonged animal-human
contact time; leaving rescuers, many of which include the public,
bereaved when inevitably at least some animals die [44]. In many cases,
this is further exacerbated when publicised more widely via different
forms of media.
The significant media attention given to stranding events, especially
with the advent of social media, has led to changing human attitudes and
increased expectations regarding stranded cetacean management [45,
46]. Indeed, public engagement in stranding events appears to be
increasing, with heightened awareness also eliciting contention. For
example, conflicting views [44,45,47] and increasing public pressure on
managers [45] can give rise to inconsistent, sometimes unorthodox,
decision-making. This is particularly notable when decisions to
euthanise for welfare reasons conflict with the preservation of life [45,
47–49].
New Zealand demonstrates one of the highest cetacean stranding
rates globally [43,50–52]. This coupled with extensive public engage
ment and media attention, has culminated in strandings needing to be
managed via the New Zealand Coordinated Incident Management Sys
tem or CIMS [53]. Management of stranding events in New Zealand
comes under the legal jurisdiction of the Department of Conservation Te
Papa Atawhai New Zealand (herein DOC), in partnership with local iwi
(representing the indigenous Māori of Aotearoa New Zealand). Addi
tionally, several NGO stranding networks exist from which volunteer
marine mammal medics attend stranding events with the aim to refloat
animals. The management of stranding events is directed by DOC’s
standard operating procedure [53] which includes guidance on first aid,
refloatation and end-of-life decisions.
The variety of interested parties involved in New Zealand stranding
events provides an exceptional opportunity to examine human-wildlife
management actions from different perspectives. Notably, all parties
(public through to trained medics or management personnel) may differ
in their perceptions towards cetaceans and the management measures
during strandings. To be able to understand these perceptions and
highlight how the expectations of differing parties may influence
decision-making concerning animal welfare and conservation, we sur
veyed human perceptions in response to cetacean stranding events in
New Zealand. In undertaking this analysis, we aimed to explore how
factors may influence decision-making and animal welfare outcomes.
Specifically, this was achieved by examining respondents’ perceptions
of cetacean stranding events in terms of 1) decision-making, 2) human
intervention and 3) animal welfare and survival outcomes, accounting
for strandings experience level and particular roles/responsibilities at
strandings.

public that regularly attend New Zealand strandings, we assessed a full
spectrum of participants including the inexperienced public. Question
naires were undertaken by members of the public whom themselves had
never attended a stranding, through to trained medics and/or highly
experienced responders who had attended tens of stranding events. For
individuals that had attended a stranding, human perceptions and ex
pectations were further assessed to compare similarities and differences
across (1) different roles undertaken at stranding events and (2) among
the varying experience levels, based on the number of stranding events
attended. Specific topics we aimed to address were (i) whether partici
pants perceived stranded cetacean welfare and survival to be connected,
(ii) whether increased experience at stranding events affected percep
tions of human intervention and expectations of animal welfare and
survival, and (iii) whether human expectations may influence decisionmaking during stranding events.
2.1. Recruitment and characterisation of participants
A structured online questionnaire [54] was distributed to elicit a
response from any interested parties, including but not limited to the
public (who comprised both New Zealand residents and international
tourists), scientists, trained medics, conservation managers and iwi
using a multi-modal recruitment strategy [55]. This included posting to
online social media platforms, such as Facebook cetacean interest
groups [56] specific to New Zealand marine mammals (e.g. Cetacean
Spotting NZ - Whale and Dolphin Watch New Zealand), whale-watching
tourism operations and direct emails to DOC marine mammal and iwi
liaison groups. Additionally, due to their size and official service pro
vider status to DOC [57], the stranding network Project Jonah was
further engaged to disseminate the questionnaire to both their charity
supporters and trained medics, several of which further overlap with the
small regional stranding networks around New Zealand.
2.2. Questionnaire design and implementation
Prior to distribution, a draft questionnaire was completed by two
participants, a native English-speaking specialist (biologist) and a fluent,
non-native English speaker non-specialist. These two participants
assessed questionnaire clarity, useability, and provided an estimate of
the time taken to complete the questionnaire. These results were used to
refine the questionnaire but excluded from the final analysis.
The questionnaire (A1) was accessible online via Google Forms for 9
weeks between June and August 2019. Participation in the question
naire was voluntary and required a participant to be over the age of 18
years old. No identifiable data were collected, ensuring full anonymity
[58,59].
At any point in the questionnaire, respondents could opt out by not
submitting their answers on the final page. A 75% questionnaire
completion rate was required for the responses to be included in the
study. A total of 34 questions were included, each designed to address
one or more of four core components relating to the perceptions of
participants:
1.
2.
3.
4.

Experience and roles at stranding events
Understanding of decision-making at stranding events
Knowledge of human intervention at stranding events
Expectations for animal welfare and survival at stranding events

The experimental design employed both multiple choice and scaled
items [60]. Seven multiple choice questions related to demographic
parameters, including sex, age, ethnicity, education level and time in
New Zealand. Participants were further invited to provide information
on their involvement at stranding events. Participants were asked to
define their stranding experience level, as assessed by the number of
stranding events attended, based on pre-defined categories: 0; 1–3; 4–6;
7–10; 11–20; and > 20. Additionally, participants self-defined their role

2. Material and methods
Human perceptions and expectations during live cetacean stranding
events were elicited using an online questionnaire. Given the wide range
of experience levels and the significant proportion of inexperienced
2
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undertaken at strandings from six provided categories: observer;
non-experienced responder; experienced responder; trained medic; scientist;
or DOC employee.
Closed-response questions (n = 20) were rated using a 5-point Likert
scale [60,61] in the form of strongly agree; agree; neutral; disagree; and
strongly disagree. This enabled participants to respond to a range of
statements related to decision-making, human intervention, animal
welfare and survival. An additional two questions required a ranked
response and related to welfare concerns and management priorities.
Finally, a further four questions were asked relating to what may occur
as part of strandings response, with responses of yes; no; and don’t know.
Lastly, one multiple choice question addressed the matter of who in New
Zealand holds legal jurisdiction at strandings. This question had the
option to choose multiple responses.

generated from the LDAs that maximally separated the groups in terms
of experience (number of strandings attended) and roles undertaken.
Visual representation of differences and similarities, based on overlap,
among these groups were visualised using the first two axes of the LDA.
All figures were prepared using the package ggplot2 [66].
Definitions of the terms “welfare” and “survival” were specifically
not provided in the questionnaire to avoid influencing participant re
sponses. When interpreting the results of the questionnaire, we defined
“welfare” from the contemporary animal welfare science approach,
which considers the interrelated aspects of physical, behavioural, and
situation-related factors and how these impact upon animal mental state
[67]. “Survival” was considered to include animal health, biological
functioning, behaviour and persistence to at least 6 months
post-refloating [67].

2.3. Data analysis

3. Results

Likert scale responses were analysed as ordinal data to examine for
differences among the respondent groups. Data were pooled into two
categories based on those respondents that had not previously attended
a stranding (not attended) versus those that had direct stranding expe
rience (attended). To examine whether attending stranding events
influenced human perceptions of cetacean stranding response, we
calculated the mode of responses for each statement between the two
groups. The differences in responses between categories not attended
versus attended were subsequently evaluated using a Mann-Whitney U
test (α = 0.05).
Raw data were pooled across all participants to examine which
welfare concerns were considered most important and what concerns
should be management priorities at stranding events. These data were
examined based on the percentage distribution of responses. For re
sponses to statements on the Likert scale [60,61], response categories of
strongly agree and agree, as well as strongly disagree and disagree, were
combined to assess the overall response, respectively, for each state
ment. These data were used to examine the overall responses for all
participants, and each category of participants (role and experience)
based on percentage agreement or disagreement with each statement.
To further evaluate the relationship between being involved in
stranding events and insight into stranding response, we examined the
perceptions of those individuals that had attended strandings. Data were
separated into different groups, based on the self-defined role under
taken at strandings and additionally based on experience (number of
stranding events attended). Both role and experience of respondents
were investigated as there was not a direct correlation between the level
of involvement in strandings decision-making and the number of
strandings attended.
For participants that had undertaken more than one role at stranding
events, the role selected for analysis was based on the highest level of
involvement at a stranding (from least to highest involvement: not
attended; observer; non-experienced responder; trained medic; experienced
responder; scientist; DOC employee). We examined differences in percep
tions among those participants by calculating the proportion of agree
ment, disagreement, and uncertainty for each statement across each
respondent category.
Differences in perceptions among the roles and level of experience
were analysed using a multivariate Permutational Analysis of Variance
(PERMANOVA) [62]. Due to the ordinal nature of the experience vari
able (number of strandings attended), we applied Helmert contrasts to
examine where differences in perceptions (α = 0.05) lay among the level
of experience groups (0; 1–3; 4–6; 7–10; 11–20; >20). All multivariate
analyses were completed using PRIMER v7 [63] with the
PERMANOVA+ package [64].
Additionally, to visualise whether self-identified roles or experience
at strandings influenced the agreement/disagreement with the state
ments provided, we applied linear discriminant analysis (LDA) in R
through the software package MASS [65]. Orthogonal axes were

3.1. Participant demographics
A total of 268 respondents participated in the study. All question
naires submitted were able to be analysed since 100% of respondents
completed at least 75% of the questionnaire, with all but 30 respondents
completing the entire questionnaire. Most participants (58%, n = 154)
represented residents of New Zealand for at least half of their life, with
only 17% (n = 45) reporting visiting or living within New Zealand for
less than 1 year (A2 Fig. 1). Respondents ranged in age from 18 to over
50 years old (A2 Fig. 2), with most respondents (77.9%, n = 208)
identifying as female.
Of the 267 participants that identified their role at strandings, 40%
(n = 107) had attended a stranding, the majority (43.9%, n = 47) of
whom identified themselves in the self-defined group of trained medics.
Additionally, a significant number (58.4%, n = 160) of respondents had
not attended a stranding (A2 Table 2). For those that had attended a
stranding, most (69%, n = 74) had attended between 1 and 3 strandings
(A2 Table 2).
Overall, there were minimal differences in perceptions between
those respondents that had versus those that had not attended a
stranding (Mann Whitney U test: U=195; z = − 0.14; p = 0.89; A2
Table 1). Indeed, perceptions of only two statements differed between
these groups; one of these statements regarding the conservation impact
of strandings, those that had not attended strongly agreed that stranding
would impact populations, whilst those that had attended only agreed.
Interestingly, those that had not attended disagreed that human inter
vention would improve welfare, whilst those that had attended a
stranding were uncertain (A2 Table 1).
Differences in perceptions both among differing roles at strandings
(PERMANOVA, p = <0.001) and among the number of strandings
attended (PERMANOVA, p < 0.001) were detected. The Helmert con
trasts revealed significant differences in perception existed between the
groups that had attended 11–20 (PERMANOVA, p = 0.001) or > 20
strandings (PERMANOVA, p = 0.005) and those that had attended 10 or
fewer strandings (A3 Table 1).
The LDAs revealed substantial overlap among all groups relating to
the level of stranding experience (A3 Fig. 1) and all group roles (A3
Fig. 2). However, some trends were identified from the LDAs. For
example, the DOC personnel group differed most from all other selfdefined role groups (A3 Fig. 2), and differences among stranding expe
rience signalled within the PERMANOVA results were further evi
denced, i.e., that those with the most experience (11–20 and >20
strandings) had differing perceptions compared with other experience
levels (A3 Fig. 1).
3.2. Decision-making at strandings
The entity legally responsible for managing strandings was correctly
identified as the Department of Conservation (DOC) by 72% (n = 193) of
3
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respondents, with 18% stating that Tangata Whenua (iwi) also have
legal jurisdiction. As partners to the Crown, iwi are widely consulted and
part of any decision-making undertaken by DOC. The remaining 23%
stated that they did not know where jurisdiction lay, a result most re
flected among the international visitors to New Zealand. Additionally,
over 70% (n = 202) of participants stated that marine mammal
strandings are a high priority in New Zealand, with 74% (n = 198) stating
that New Zealand’s reputation for stranding response is excellent.
Respondents stated that the priority for decision-making should be to
maximise survival. Indeed, while most respondents (59%, n = 127)
viewed survival as the top priority, considerably less (26.5%, n = 57)
ranked welfare as the highest priority (A2 Fig. 3). Notably, 14.4%
(n = 31) of respondents extended further, prioritising the management
of human expectations over that of both welfare and/or survival of
stranded animals (A2 Fig. 3). Interestingly, more than 50% (n = 34) of
the respondents that did indicate welfare as the highest priority,
comprised those that had not attended a stranding (A2 Fig. 4).
Typically, more experienced responders agreed that health assess
ments needed to be conducted prior to any rescue attempt (Fig. 1),
although this trend became less apparent when examining the roles at
strandings. DOC employees and scientists were generally most likely to
state that health assessments were necessary prior to any rescue attempt.
When seeking clarification on whether such health assessments do take
place in New Zealand presently, there was no unanimous response
across roles, although most DOC employees and scientists were aligned
in their statement that no such assessments currently occur (A2 Fig. 5).
Most participants (72%, n = 193) stated that euthanasia is an
acceptable outcome at strandings, with the greatest support for this
statement being expressed by the more experienced responders (>4
events). Again, when assessing by self-defined role, those who identified
as DOC personnel and scientists were most likely to demonstrate higher
acceptability of euthanasia (Fig. 2). Overall, 79% (n = 211) of partici
pants identified animal welfare considerations as the most important
factor to influence decision-making around euthanasia. However, only
half of DOC participants agreed with this, with 27% (n = 6) stating that
public sentiment should take precedence over animal welfare (Fig. 3).
When addressing if species-specific considerations should influence
decisions regarding euthanasia, 44% (n = 119) of participants felt that
conservation threat status should not affect decision-making, whilst
36% (n = 96) indicated threat status is an important consideration.
However, when assessing these responses by self-defined role or expe
rience level, no consensus was evident (Fig. 4). When determining
whether conservation status currently influences decision-making during
stranding events, 68% (n = 180) of respondents stated they were

unsure. Notably, those attending 7–10 strandings indicated their belief
that conservation threat status does influence euthanasia decisionmaking, a sentiment contradicted by those who had attended more
than 11 strandings (A2 Fig. 6). This was also evidenced in the LDA which
indicated that those respondents attending 11–20 and > 20 strandings
were, on average, more likely to disagree that conservation status does
influence decisions of euthanasia (A3 Fig. 1). Notably, DOC personnel
also appeared conflicted about the role that conservation threat status
plays when considering rescue versus euthanasia in stranded cetaceans,
with equal numbers of DOC employees both agreeing (41%) and dis
agreeing (41%) with the statement, alongside a further 18% stating they
did not know (Fig. 4).
3.3. Human intervention at strandings
There was consensus that the impacts of human intervention on
stranded cetaceans during rescue attempts should be considered (90%
agreement, n = 242). Notably, most participants (79%, n = 210)
perceived that human intervention would have a direct impact on the
welfare of stranded individuals. This agreement was particularly evident
in the LDA for the group that had attended > 20 strandings (A3 Fig. 1).
Notably, however, only 57% (n = 152) of respondents felt that humans
should always intervene at stranding events. Those participants that said
intervention should not always occur, primarily represented DOC
personnel and observer role groups (Fig. 5), and/or those who had
attended 11 or more stranding events.
Over half of the respondents (51%, n = 138) were unclear about
whether the impacts of human intervention itself were currently
considered (A2 Fig. 7). Notably, those that indicated that intervention
itself was not currently considered in New Zealand (11%, n = 29), had
themselves typically attended 7 or more stranding events and/or were
scientists or DOC employees.
When focusing on respondents that stated human intervention
should always occur (n = 109), there was uncertainty as to whether the
welfare of animals would benefit (30% agree vs 35% disagree, with 35%
uncertain). Those that signalled less stranding experience indicated
welfare may improve with intervention. However, 100% (n = 21) of
respondents who attended 7 or more strandings disagreed that welfare
would improve. These respondents notably included DOC personnel,
scientists, and experienced responders (A2 Fig. 8).
When considering the same respondents in the context of survival,
there was also uncertainty as to whether survival would improve (38%
agree vs 20% disagree, with 42% uncertain). Interestingly, 100% of
respondents that had attended 7–10 strandings believed survival would

Fig. 1. Opinions of participants (n = 268) about whether refloatation should happen without prior health assessment.
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Fig. 2. Opinions of survey participants (n = 267) about whether euthanasia is an acceptable outcome at a stranding.

Fig. 3. Opinions of survey participants (n = 268) about whether animal welfare considerations take precedence over public sentiment when it comes to decisions
of euthanasia.

improve, although notably, this was not a statement supported by any of
the respondents within the scientist group (A2 Fig. 9).

of the LDA (A3 Fig. 1). Respondents were also asked whether they think
welfare is sufficiently considered at stranding events. Interestingly,
there was a general trend that the more strandings a respondent had
attended, the more they felt welfare was not sufficiently considered. For
example, over half of the respondents (54%) that had attended 7 or more
strandings, signalled that welfare is not sufficiently, or known to be,
considered in stranding response.
When asked to consider the most important welfare concerns for
stranded animals, respondents ranked stress (n = 109), hyperthermia
(n = 106) and dehydration (n = 89) as the most important factors (A2
Fig. 11). Notably, the group that had not attended strandings, identified
stress followed by dehydration as most important, whereas those that
had attended strandings identified hyperthermia followed by stress as
the most important welfare concerns (A2 Fig. 12).
Participants suggested that survival was more likely to improve with
intervention (26%, n = 70) than welfare (19%, n = 50). Those partici
pants that identified as attending 7–10 strandings and/or self-identified
as experienced responders, were most likely to agree that survival would
always improve with intervention (Fig. 8). In contrast, no respondents
who self-identified as scientists, and few DOC personnel and/or those

3.4. Animal welfare and survival at strandings
Despite strong participant views on the need to intervene at
strandings, only 19% (n = 50) of respondents believed that animal
welfare would improve with human intervention. Notably, these re
spondents included observers and medics. Generally, the higher the
experience level of the responder, the less likely they were to believe
that welfare would improve because of human intervention efforts
(Fig. 6). However, notably, there was no consensus within roles or
number of strandings attended regarding whether cetacean selfrefloatation would be more desirable than human intervention (A2
Fig. 10).
While most participants (97%, n = 260) agreed that animal welfare
is a critical consideration at stranding events, notably those that dis
agreed indicated that they had attended between 7 and 20 stranding
events (Fig. 7). In contrast, 100% of those attending > 20 strandings,
agreed that welfare is critical, a finding further evidenced by the results
5
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Fig. 4. Opinions of survey participants (n = 268) about whether the conservation status of a species should influence decisions of rescue versus euthanasia.

Fig. 5. Participant opinions (n = 268) on whether humans should always intervene at strandings (either to refloat or euthanise animals).

Fig. 6. Participant opinions (n = 268) on whether animal welfare improves with human intervention.
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Fig. 7. Participant opinions (n = 268) on whether welfare is critical at a stranding event.

Fig. 8. Participant opinions (n = 268) on whether survival probability improves with human intervention.

that had attended > 20 strandings, perceived survivorship to improve
with intervention. When asked whether monitoring rescued animals
post-release was necessary, 88% (n = 235) of participants agreed that
post-release monitoring should occur to enable an assessment of sur
vival. This agreement was particularly evident in the LDA for the groups
attending 11–20 and > 20 strandings (A3 Fig. 2). However, over 50%
(n = 141) of participants indicated that they were uncertain whether
New Zealand does currently monitor refloated animals post-release.

regular cetacean strandings [69]. In both mass strandings [43] and
singleton strandings involving high-profile species, e.g., killer whale
(Orcinus orca) [49], such events often reach beyond local interest,
garnering both national if not international audiences, due to the evo
lution of social media. This increased exposure to public opinion, and in
some cases pressure, may on occasion result in the legislative body
responsible for marine mammals deviating from its standard operating
procedure in order to address the matter of public antagonism [49].

4. Discussion

4.1. Participant demographics

Our results highlight the importance of considering the human
dimension and its impact on decision-making at stranding events. A
deeper understanding of human perceptions towards cetacean strand
ings is important to effectively manage strandings response, including
implementing appropriate procedures such as rescue attempts and
euthanasia [47]. Furthermore, assessment of public perceptions can
provide an indication as to whether management agencies and scientists
are successfully communicating animal welfare concerns and the
appropriate measures to mitigate these [26,68].
New Zealand has, since records began, experienced frequent and

The contrasting demographics of participants in this study, with only
58% having been residents for at least half their life, offers important
context to responders of cetacean strandings in New Zealand. Indeed, it
is not uncommon to have a significant proportion of responders, espe
cially during mass strandings, comprising international visitors who are
alerted to the event only via media. In our study, almost half of the
participants (n = 117) had not attended a stranding, thus reflecting nonexperienced respondents, as is often observed with public international
visitors who commonly attend pilot whale (Globicephala melas edwardii)
mass strandings during New Zealand’s austral summer. However, the
7
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overall responses given by participants who had attended a stranding
versus those that had not, were nonetheless remarkably similar in all
areas addressed. This similarity may be due to the public becoming
increasingly informed about such events, through media reports on
strandings, increasingly popular televised programmes relating to the
natural environment [46,70] and the ability to become a trained medic.
The sex bias in our respondents (78% female), also reflects a similar
female bias noted anecdotally on beaches during stranding events and
within marine mammal medic training courses (Project Jonah, unpub.
data). Similar results have been reported in previous studies including
animal rehabilitation workers [71–74], supporting claims that females
tend to exhibit higher levels of empathy for animals [75–77] and are
consequently more motivated to assist animals in need [78].
While iwi were engaged in this study via DOC liaison officers and the
authors directly, we note the low response rate led to minimal repre
sentation of their views in this study. This underrepresentation signals
an important gap in our understanding of the cultural human dynamic at
stranding events [79]. To address this, future work should be tailored to
ensure that indigenous views are better represented via in-person
interviews.

Despite a limited sample size, our results indicate further work should be
considered within DOC to clarify what drives the current disparity in
some of the responses provided. Specifically, a conflict of opinion among
DOC staff is evident in our study. Do such conflicts represent personal
viewpoints only or does the antagonism clause within the current
standard operating procedure explain aspects of this disparity?
The influence and importance of public opinion when undertaking
decision-making for conservation initiatives is well documented [4,13,
14,20]. In such studies, communication and participation are high
lighted as factors crucial to ensure public support of management ac
tivities. We suggest that the uncertainty and contradicting opinions of
decision-making highlighted in our study, could be addressed by
improving dialogue between scientists, managers, iwi, and the public, to
ensure that strandings response options and the related animal welfare
outcomes are fully considered. In many cases, increasing public support
to undertake euthanasia, which ordinarily may be viewed negatively,
will require ongoing education and engagement of all interested parties,
particularly the public. Such educational engagement and outreach have
been a key focus of Predator Free New Zealand 2050 initiatives around
pest eradication [89,90] and should be considered as an exemplar of
where otherwise, human perceptions would not support the wider
conservation standpoint of New Zealand.

4.2. Human expectations may influence decision-making at strandings
Most respondents correctly identified DOC as the entity with legal
jurisdiction at strandings. However, provisions within the Treaty of
Waitangi, do mean decision-making is undertaken in collaboration with
iwi. Respondents also stated that New Zealand has an excellent repu
tation for strandings response. This sentiment is likely due to the high
incidence of mass stranding events [43,69] and strandings response
which are commonly reported by both national and international media.
Despite this consensus, only 20.5% of respondents believed that health
assessments are carried out prior to rescue efforts, with most re
spondents from DOC (50%) and scientists (67%) stating that no such
assessments are undertaken.
Although most participants agreed that post-release monitoring
should occur, currently, no data on the survival of refloated cetaceans is
available in New Zealand, and only minimal data exists internationally
[37,80–82]. Consequently, verification of ‘success’ of an outcome of
human intervention during strandings response is rare, unless the indi
vidual animal is future traced [83–85]. Together with the lack of health
or welfare assessments, this indicates that much of the decision-making
for strandings response is not typically informed by science, either from
a welfare or survival perspective, which poses the question, what drives
decisions to rescue over euthanise? This can be especially apparent in
cases where expert opinion is not the focus of management actions, as
has been evidenced in high-profile events, such as ‘Toa’ a killer whale
calf that stranded in New Zealand in 2021 [49]. This contention was
highlighted in our study by DOC personnel who appeared conflicted
about the role that species threat status plays when considering rescue
versus euthanasia.
Respondents stated that the priority at strandings is to maximise
survival, whereas minimising welfare concerns was perceived to be
considerably less important. This reflects the public desire to rescue,
rehabilitate and release [44,47], and notably a lack of understanding of
how negative welfare reduces fitness and survival probability [86–88].
Indeed, human interventions to assist wildlife do not always lead to
improved conservation, since in some cases, the condition of the animal
may not warrant a rescue attempt [28,45].
Notably, 15% (n = 41) of respondents stated that human expecta
tions should be the highest priority at strandings. Indeed, 27% (n = 6) of
DOC respondents stated that public sentiments take precedence over
animal welfare in decisions of euthanasia. This consideration around the
welfare implications of public sentiment regarding euthanasia was also
highlighted in a recent study [49], where a reason for not undertaking
euthanasia of stranded cetaceans in New Zealand was where “significant
antagonism” between DOC and Māori and/or the public was likely.

4.3. Experience affected the perception of human intervention at
strandings
Respondents identified that the impacts of human intervention on
cetaceans during strandings remain unclear, though maintained that
people should intervene to assist regardless. Respondents also
acknowledged that despite intervention, welfare and survival would not
necessarily improve. This indicates that although there is an innate
response for humans to intervene, most participants were either unsure
or did not think that their actions would necessarily result in a positive
effect for the animal. When assessing if humans should always intervene,
polarised views were also evident between DOC personnel and trained
medics. While consensus was absent within most self-defined role
groups, experienced responders generally were less likely to agree that
humans should always intervene (be that to rescue or to euthanise).
These results call into question what drives human intervention if
indeed, respondents do not believe such interventions improve either
the welfare or survival of stranded animals.
The instinctive response of humans to intervene with wild animals
that appear to be in difficulty, likely resonates from wildlife being
widely televised and thus promoting emotional connections [91–93].
This can lead to perceptions that can potentially place both humans and
wildlife at risk by encouraging unrealistic expectations concerning the
rehabilitation and release of wild animals. For example, the euthanasia
of pre-weaned sea otter (Enhydra lutris) pups has been highly contro
versial for the US public, despite available data suggesting individuals
are unlikely to be successfully released [47]. Similar contentious
decision-making has been considered a serious welfare issue in other
wildlife examples, where non-viable animals have been released as
opposed to euthanized as a consequence of conflicting opinions [45,48].
Such exemplars highlight the importance of clear messaging around the
advantages and disadvantages of different management interventions.
Understandably, people often do feel a sense of responsibility toward
the welfare of wild animals, and this can be the rationale for their
participation in rescue attempts [29]. This is especially poignant in cases
where the incident has been human-induced, such as an oil spill [30,94]
or entanglement [95]. Increasing media coverage of such events also
likely increases the public’s sense of responsibility toward affected an
imals. Furthermore, it has also been noted that species perceived as
endangered or iconic, will often attain higher ‘rescue’ rates when in
danger [29]. As charismatic megafauna, cetaceans subsequently attain
significant public engagement and emotive responses accordingly,
which in some instances, may consequently lead to welfare compromise
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[49].

human interactions as threatening [104].
While concern for the welfare of cetaceans has sparked international
interest [44,46,47,105], there continues to be a lack of empirical evi
dence to support most human intervention procedures during cetacean
strandings response. Nonetheless, all human intervention procedures
should be undertaken objectively, in accordance with scientific princi
ples, ethics, and evidence to support the best possible outcomes for
stranded cetaceans [27].
Previous studies have highlighted the value of rescue and rehabili
tation programmes for educational purposes [71], and to increase sup
port for conservation programmes [47]. However, intervention attempts
may also lead to inappropriate ideas and increased expectations from
the public regarding our ability to ‘rescue’ wild animals [48]. Improved
public messaging around human interventions, including all possible
outcomes, is critical to ensure that the most appropriate management
actions are realised. Management options should remain animal versus
people centric in their focus.

4.4. Participants did not perceive animal welfare and survival at
strandings to be connected
An unexpected result highlighted by our study was that responders
attending between 7 and 20 strandings were more likely to state that
welfare is not critical at strandings. Similarly, these respondents further
stated that welfare would not improve with human intervention. Such
responses bring into question whether attending many stranding events
causes complacency about welfare concerns? If so, does such reduced
attention to welfare occur because of focused goals to ‘save’ as many
animals as possible, in the hope of increased survival outcomes? While
this appears plausible, especially in mass stranding events, that hy
pothesis is not supported by this study. For example, these high-level
experience responders also stated health assessments should be under
taken before refloatation and were also accepting of euthanasia as a
stranding outcome. Such health assessments and the option of eutha
nasia relate of course, to the welfare of animals and not just their longterm prognosis [45,47,96].
Overall, our findings indicate both misperceptions and/or possible
cognitive dissonance among respondents when considering animal
welfare at stranding events. Cognitive dissonance, whereby a person’s
actions do not align with their stated beliefs [97], is not uncommon in
human-animal interactions [93,98,99]. Interestingly, Engel et al. [99]
suggested that more experienced veterinarians were increasingly likely
to engage in compensation mechanisms, such as resigning to scientific
justification, when animal welfare was compromised in laboratory set
tings [99]. However, if this indeed explains the disparity of views
revealed in our study remains unclear, although certainly plausible.
It is particularly interesting to compare the conflicting perceptions of
how welfare and survival are affected by human intervention, and how
such views differ between self-defined role groups and levels of expe
rience. Specifically, while most respondents indicated that welfare
would not be improved by intervention, more did expect human assis
tance would improve survival probability. As the literature demon
strates, welfare and survival are inextricably linked [67,88,100], with
fitness parameters decreasing significantly with poor welfare [86,87,
101,102]. This apparent mismatch highlights why welfare, including
health assessments, need to be aligned when considering survivorship
probability in conservation initiatives [22,88].
Interestingly, most respondents (88%) stated that post-release
monitoring of stranded cetaceans should occur to enable an assess
ment of survival, although over half of the respondents were unsure
whether such assessments currently occur in New Zealand. Currently,
the success of intervention and the fate of refloated individuals in New
Zealand cannot be empirically evaluated, as post-release monitoring is
not routinely conducted. However, the importance of such data has been
highlighted in Cape Cod, Massachusetts, USA where tagging of stranded
cetaceans is routinely undertaken by the International Fund for Animal
Welfare (IFAW) veterinarians and biologists. In this area, post-release
data inform decision-making by providing an improved understanding
of survival and critical information on prognostic indicators for future
strandings [37,103]. The collection of such data in New Zealand would
potentially address the critical lack of empirical information regarding
the long-term success of human intervention efforts for wildlife [29,36,
67].
The major welfare concerns highlighted by respondents were stress,
hyperthermia, and dehydration. Notably, even those respondents that
had not attended stranding events, suggested that stress was the major
concern for stranded cetaceans. These align with expert opinion on
stranded cetaceans [67] and human perceptions about other compro
mised wildlife [28] and confirm that humans perceive these animals to
undergo stress due to being in an atypical environment. Such stress
would likely be further compounded at stranding events involving
human intervention, since potentially these animals may even perceive

4.5. Study considerations
Our study utilised a non-targeted approach to collecting responses to
capture a broad overview of the perceptions across all parties interested
in stranding events. Our approach targeted a diverse array of re
spondents, from the general public to personnel working for the man
agement agency responsible for stranding events in New Zealand. As the
survey was anonymous, participants also self-declared their experience
level and role at strandings. This approach can lead to bias, particularly
where strong opinions may exist.
We purposefully did not provide definitions for terms such as “wel
fare”, “survival” or “conservation”, specifically to avoid influencing
participant responses. However, that does mean respondents may have
conceptualised these terms from differing views points. Accordingly,
this may have affected the level of importance/concern assigned by
participants to specific factors (e.g., undertaking health assessments
prior to refloatation). Future studies should explore these fine-scale
nuances in further detail.
5. Conclusion
Our study has highlighted how human cognitive dissonance may
affect both the welfare and survival of stranded cetaceans. The pivotal
role that human perception plays, with some respondents ranking public
sentiment about euthanasia above that of either animal welfare or sur
vival probability, is problematic from an animal welfare and conserva
tion management stance. Furthermore, this highlights the extreme
pressure field officers in New Zealand experience when acting as
decision-makers during stranding events. Considering the findings pre
sented here, we recommend future work explore a wider set of methods
and approaches, including focused one-on-one interviews, to provide a
more in-depth understanding of ecological, social, and cultural percep
tions, and unpack themes identified within the management agency
responsible for New Zealand’s marine mammals.
Furthermore, we recommend that improved public education and
transparent policies be developed to better consider animal welfare in
strandings management. A key priority should be to explore indicators
of animal welfare state and likely longer-term survival that could pro
vide empirical evidence to inform decision-making. Such indicators
could then be unambiguously assessed and transparently discussed with
all interested parties, to ensure appropriate interventions. For policymakers and managers to improve conservation outcomes, tools are
needed to help guide and balance public expectations alongside animal
welfare considerations.
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D. Reeb, Statistical analysis of the possible association between geomagnetic
storms and cetacean mass strandings, e2019JG005441, J. Geophys. Res.
Biogeosci. 125 (2020), https://doi.org/10.1029/2019JG005441.
P.J. Clarke, H.C. Cubaynes, K.A. Stockin, C. Olavarría, A. de Vos, P.T. Fretwell, J.
A. Jackson, Cetacean strandings from space: challenges and opportunities of very
high resolution satellites for the remote monitoring of cetacean mass strandings,
Front. Mar. Sci. 8 (2021) 1448, https://doi.org/10.3389/fmars.2021.650735.
L. Boren, Area Operational Plan for Marine Mammal Incidents Guidelines,
Department of Conservation, Wellington, New Zealand, 2012.
M. Van Selm, N.W. Jankowski, Conducting online surveys, Qual. Quant. 40
(2006) 435–456.
C. McRobert, J. Hill, T. Smale, E. Hay, D. van der Windt, A multi-modal
recruitment strategy using social media and internet-mediated methods to recruit
a multidisciplinary, international sample of clinicians to an online research study,
PLoS One 13 (2018), e0200184.

[56] D. Ramo, J. Prochaska, Broad reach and targeted recruitment using Facebook for
an online survey of young adult substance use, J. Med. Internet Res. 14 (2012),
e28.
[57] D.O.C., Service Level Agreement between Project Jonah and Department of
Conservation, Department of Conservation, Wellington, New Zealand, 2015.
[58] F. Hasson, S. Keeney, H. McKenna, Research guidelines for the Delphi survey
technique, J. Adv. Nurs. 32 (2000) 1008–1015, https://doi.org/10.1046/j.13652648.2000.t01-1-01567.x.
[59] H. McKenna, The Delphi technique: a worthwhile approach for nursing? J. Adv.
Nurs. 19 (1994) 1221–1225.
[60] L. Gideon, Handbook of Survey Methodology for the Social Sciences, first ed.,
Springer-Verlag, New York, NY, US, 2012.
[61] R. Likert, A technique for the measurement of attitudes, Arch. Psychol. 22 (140)
(1932), 55–55.
[62] M.J. Anderson, A new method for non-parametric multivariate analysis of
variance, Austral Ecol. 26 (2001) 32–46, https://doi.org/10.1111/j.14429993.2001.01070.pp.x.
[63] K. Clarke, R. Gorley, Primer v7: User Manual/Tutorial, 2006.
[64] M. Anderson, R. Gorley, PERMANOVA+ for PRIMER: Guide to Software and
Statistical Methods, 2008. 〈http://updates.primer-e.com/primer7/manua
ls/PERMANOVA+_manual.pdf〉.
[65] W.N. Venables, B.D. Ripley, Modern Applied Statistics with S-PLUS, Springer
Verlag, New York, NY, USA, 2013.
[66] H. Wickham. ggplot2: Elegant Graphics For Data Analysis (use R!), Springer, New
York, Doi, 2009, 978–0.
[67] R.M. Boys, N.J. Beausoleil, M.D.M. Pawley, K.E. Littlewood, E.L. Betty, K.
A. Stockin, Fundamental concepts, knowledge gaps and key concerns relating to
welfare and survival of stranded cetaceans, Diversity 14 (2022), https://doi.org/
10.3390/d14050338.
[68] J. Hampton, K. Teh-White, Animal welfare, social license and wildlife use
industries, J. Wildl. Manag. 83 (2019) 12–21.
[69] M. Brabyn, An Analysis of the New Zealand Whale Stranding Record, Department
of Conservation, Wellington, New Zealand, 1991.
[70] C. Brito, N. Vieira, J. Freitas, The wonder whale: a commodity, a monster, a show
and an icon, Anthropozoologica 54 (2019) 13–27, https://doi.org/10.5252/
anthropozoologica2019v54a3.
[71] A. Tribe, P.R. Brown, The role of wildlife rescue groups in the care and
rehabilitation of Australian fauna, Hum. Dimens. Wildl. 5 (2000) 69–85, https://
doi.org/10.1080/10871200009359180.
[72] K. Wimberger, C. Downs, R. Boyes, A survey of wildlife rehabilitation in South
Africa: is there a need for greater regulation, Anim. Welf. 19 (2010) 481–499.
[73] P. Yeung, B. White, B.L. Chilvers, Exploring wellness of wildlife carers in new
zealand: a descriptive study, Anthrozoos 30 (2017) 549–563, https://doi.org/
10.1080/08927936.2017.1370213.
[74] B. Englefield, S. Candy, M. Starling, P. McGreevy, The demography and practice
of australians caring for native wildlife and the psychological, physical and
financial effects of rescue, rehabilitation and release of wildlife on the welfare of
carers, Animals 9 (2019), https://doi.org/10.3390/ani9121127.
[75] H.A. Herzog, N.S. Betchart, R.B. Pittman, Gender, sex role orientation, and
attitudes toward animals, Anthrozoos 4 (1991) 184–191, https://doi.org/
10.2752/089279391787057170.
[76] A. Furnham, C. McManus, D. Scott, Personality, empathy and attitudes to animal
welfare, Anthrozoos 16 (2003) 135–146, https://doi.org/10.2752/
089279303786992260.
[77] A. Bradley, N. Mennie, P.A. Bibby, H.J. Cassaday, Some animals are more equal
than others: validation of a new scale to measure how attitudes to animals depend
on species and human purpose of use, PLOS ONE 15 (2020), e0227948, https://
doi.org/10.1371/journal.pone.0227948.
[78] H.A. Kendall, L.M. Lobao, J.S. Sharp, Public concern with animal well-being:
place, social structural location, and individual experience, Rural Sociol. 71
(2006) 399–428, https://doi.org/10.1526/003601106778070617.
[79] J. Woodhouse, A. Carr, N. Liebergreen, L. Anderson, N.J. Beausoleil, G. Zobel,
M. King, Conceptualizing indigenous human–animal relationships in Aotearoa
New Zealand: an ethical perspective, Animals 11 (2021), https://doi.org/
10.3390/ani11102899.
[80] K. Sampson, C. Merigo, K. Lagueux, J. Rice, R. Cooper, E.S. Weber Iii, P. Kass,
J. Mandelman, C. Innis, Clinical assessment and postrelease monitoring of 11
mass stranded dolphins on Cape Cod, Massachusetts, Mar. Mamm. Sci. 28 (2012)
E404–E425, https://doi.org/10.1111/j.1748-7692.2011.00547.x.
[81] R.S. Wells, D.A. Fauquier, F.M.D. Gulland, F.I. Townsend, R.A. DiGiovanni,
Evaluating postintervention survival of free-ranging odontocete cetaceans, Mar.
Mamm. Sci. 29 (2013) E463–E483, https://doi.org/10.1111/mms.12007.
[82] R. Tyson Moore, D. Douglas, H. Nollens, L. Croft, R. Wells, Post-release
monitoring of a stranded and rehabilitated short-finned pilot whale (Globicephala
macrorhynchus) reveals current-assisted travel, Aquat. Mamm. 46 (2020)
200–214, https://doi.org/10.1578/AM.46.2.2020.200.
[83] M. Neves, H. Neto, A. Cypriano-Souza, B. da Silva, S. de Souza, M. Marcondes,
M. Engel, Humpback whale (Megaptera novaeangliae) resighted eight years after
stranding, Aquat. Mamm. 46 (2020) 483–487, https://doi.org/10.1578/
AM.46.5.2020.483.
[84] K.A. McHugh, A.A. Barleycorn, J.B. Allen, K. Bassos-Hull, G. Lovewell, D. Boyd,
A. Panike, C. Cush, D. Fauquier, B. Mase, R.C. Lacy, M.R. Greenfield, D.
I. Rubenstein, A. Weaver, A. Stone, L. Oliver, K. Morse, R.S. Wells, Staying alive:
long-term success of bottlenose dolphin interventions in southwest Florida, Front.
Mar. Sci. 7 (2021) 1254, https://doi.org/10.3389/fmars.2020.624729.

11

K.A. Stockin et al.

Marine Policy 145 (2022) 105283
[96] C.A. Harms, L. Greer, J. Whaley, T.K. Rowles, Euthanasia, CRC Handbook of
Marine Mammal Medicine, third ed., CRC Press, Boca Raton, USA, 2018, pp.
675–691.
[97] J. Cooper, Cognitive Dissonance: Fifty Years of a Classic Theory, SAGE
Publications, London, UK, 2007. 〈https://doi.org/10.4135/9781446214282〉.
[98] T. Kingston, Cute, creepy, or crispy—how values, attitudes, and norms shape
human behavior toward bats, in: C.C. Voigt, T. Kingston (Eds.), Bats in the
Anthropocene: Conservation of Bats in a Changing World, Springer International
Publishing, Switzerland, 2016, pp. 571–595. 〈https://doi.org/10.1007/9
78-3-319-25220-9_18〉.
[99] R.M. Engel, C.C. Silver, C.L. Veeder, R.E. Banks, Cognitive dissonance in
laboratory animal medicine and implications for animal welfare, J. Am. Assoc.
Lab Anim. Sci. 59 (2020) 132–138, https://doi.org/10.30802/AALAS-JAALAS19-000073.
[100] I.L.K. Clegg, R.M. Boys, K.A. Stockin, Increasing the awareness of animal welfare
science in marine mammal conservation: addressing language, translation and
reception issues, Animals 11 (2021) https://doi.org/10.3390/ ani11061596.
[101] M. Ashley, D. Holcombe, Effect of stress induced by gathers and removals on
reproductive success of feral horses, Wildl. Soc. Bull. (2011) 248–254.
[102] M. Dickens, D. Delehanty, L. Romero, Stress: an inevitable component of animal
translocation, Biol. Conserv. (2010) 1329–1341.
[103] S.M. Sharp, J.S. Knoll, M.J. Moore, K.M. Moore, C.T. Harry, J.M. Hoppe, M.
E. Niemeyer, I. Robinson, K.S. Rose, W. Brian Sharp, D. Rotstein, Hematological,
biochemical, and morphological parameters as prognostic indicators for stranded
common dolphins (Delphinus delphis) from Cape Cod, Massachusetts, U.S.A, Mar.
Mamm. Sci. 30 (2014) 864–887, https://doi.org/10.1111/mms.12093.
[104] D.J. Mellor, N.J. Beausoleil, K. Littlewood, A. McLean, P. McGreevy, B. Jones,
C. Wilkins, The 2020 five domains model: including human–animal interactions
in assessments of animal welfare, Animals 10 (2020), https://doi.org/10.3390/
ani10101870.
[105] E.C.M. Parsons, N.A. Rose, The blackfish effect: corporate and policy change in
the face of shifting public opinion on captive cetaceans, Tour. Mar. Environ. 13
(2018) 73–83, https://doi.org/10.3727/154427318x15225564602926.

[85] I. Visser, T. Cooper, T. Hardie, Trials and tribulations: the conservation
implications of an orca surviving a stranding and boat strike. a case study, in: A.
Carvalho de Oliveira, V. Carvalho Mocellin (Eds.), Contributions to the Global
Management and Conservation of Marine Mammals, Editora Artemis, Curitiba,
Brazil, 2021, pp. 102–148. 〈https://doi.org/10.37572/EdArt_1003212866〉.
[86] D.P. Armstrong, I. Castro, J.C. Alley, B. Feenstra, J.K. Perrott, Mortality and
behaviour of hihi, an endangered New Zealand honeyeater, in the establishment
phase following translocation, Biol. Conserv. 89 (1999) 329–339, https://doi.
org/10.1016/S0006-3207(99)00012-9.
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