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WHY DOLPHINSMAY GET ULCERS: CONSIDERING THE IMPACTS OF
CETACEAN-BASED TOURISM IN NEW ZEALAND?

MARK ORAMS

Coastal-Marine Research Group, Massey University at Albany, North Shore MSC, New Zealand

The growth of tourism based upon cetaceans (whales, dolphins, and porpoises) has been relatively
recent—but spectacular. Thus, these marine mammals have now become valuable as a tourism re-
source. Accompanying this growth are concerns regarding the potential impacts on “target” species.
In New Zealand, marine mammal tourism has grown rapidly and avariety of studies have shown that
dolphins and whales are affected by these activities. However, these impacts vary greatly with the
species, location, and type of tourism activity. Thus, these studies show, not surprisingly, that generic
management regimes are seldom appropriate. It can be concluded from what has been learned in the
New Zeaand situation that sound management of marine mammal tourism must be based on solid
research that provides information regarding the needs and sensitivities of specific species and par-
ticular locations. A conservative approach is essential given the difficultiesin accurately assessing the
long-term implications of this growing industry for cetaceans.
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Introduction

Therapid growth of whale and dol phin watching
as a tourism activity over the past decade has been
widely reported in the literature (e.g., Baxter, 1993;
Beach & Weinrich, 1989; Duffus, 1996; Duffus &
Dearden, 1993; International Fund for Animal Wel-
fare, 1995; Orams, 1997a). Whale and dolphin
watching now takes place in every continent and
from countries as diverse as Argentina, South Af-
rica, Japan, Norway, New Zealand and Tonga. Hoyt's

(2000) review of theindustry illustratesits spectacu-
lar growth. He claims that in 1983 whale and dol-
phin watching occurred in only 12 countries, but by
1995 it had expanded to 295 communities and 65
countries and that by 1998 nearly 500 communities
and almost 100 countriesor territorieswereinvolved
in dolphin and whale-based tourism. He also esti-
mates that the worldwide economic impact derived
from whale- and dol phin-watching activitiesin 1998
totaled more than US$1 billion. As a consequence,
there appears to be widespread optimism about the
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future potential of thisindustry and predictions are
that it will continue this rapid growth rate (Hoyt,
2000).

Many view whale and dolphin watching as vi-
able, sustainable* ecotourism” and amore desirable
“use” of these animals than the lethal harvesting of
them for products (International Fund for Animal
Welfare, 1995). However, there is widespread con-
cern about the impacts that tourism activities have
on whales and dolphins (Beach & Weinrich, 1989;
Forestell & Kaufman, 1990; Jeffery, 1993; Interna-
tional Fund for Animal Welfare, 1995; Phillips &
Baird, 1993). Many of the species of whales and
dolphins that are popular for tourism are classified
as endangered, and the potential for disturbance of
their natural behavioral patterns has attracted much
research effort in recent times. Examples include
Baker and Herman (1989), Briggs (1991), Corkeron
(1995), DeNardo (1996), and Gordon, L eaper,
Hartley, and Chappell (1992). Some of thisresearch
has suggested that close approach by tourist boats
for watching and, in some cases, swimming with
dolphinsand whales, has altered the behavior of the
animalsand it has been suggested that this could be
detrimental (Beach & Weinrich, 1989). Thishaslead
to the view that the“use” of whales and dolphins as
atourist attraction could be seen as another form of
harmful exploitation of these marine mammals
(Orams, 1999).

While whale watching worldwide has a history
that dates back to the 1960s, the growth of whale
watchinginNew Zealand isrelatively recent. Watch-
ing sperm whales in Kaikoura (the only location
where exclusively whale-based tourism operations
exist in New Zealand) did not start until 1987
(Donoghue, 1996). The 1990s saw the advent of
dolphin watching and swimming with dolphins at a
wide variety of locations in New Zealand. Interna-
tionally, dolphin-based tourism has been less sig-
nificant and has a shorter history than whale watch-
ing. New Zealand, however, hasbeen at the forefront
of the development of thisnew tourismindustry. The
first permit wasissued in the late 1980s and by June
2001 75 permits had been issued (Neumann, 2001).
The New Zealand Tourism Board (1996) estimated
that 14% of visitorsto New Zealand (currently esti-
mated at 2 million visitors per annum) participated
in dol phin-watching and -swimming activities. Simi-
larly, there are now large numbers of private recre-

ational boats operated by New Zeal anderswho seek
to watch and interact with dolphinsin the wild (per-
sonal observation). Thus, in New Zealand, there is
an “ecotourism” industry that hasgrown rapidly and
that potentially can cause significant impacts on the
natural attraction. More significantly, as Constantine
(19994) points out:

Weknow little about thelong-term, or even short term,
effects of humans interacting with marine mammals
in the wild. More specificaly, issues such as the im-
pacts of noise produced by vessels, boat handling prac-
tices, numbers and proximity of boats and humans,
effects of swimmersin thewater, continual disturbance
versus sporadic disturbance, differences in responses
of different species, age classes, sexes, individuals, or
seasonal changes are not known. Research, therefore,
has an important rolein the future management of this
industry. (p. 8)

Unfortunately, asis often the casein the develop-
ment of ecotourism, research on impacts has oc-
curred after the industry has become established.
Recently, however, there have been a number of
important studiescompleted that have provided valu-
able information regarding the impacts of tourism
practices on specific speciesin New Zealand. This
article will provide a brief review of these studies
and consider the implications of their results for
management. This review is preceded by a consid-
eration of the challenges inherent in the study of
small cetaceans. Thisisnecessary to understand the
context of the findings of impact studies and has
important implications for the future research and
management priorities proposed later in thisarticle.

Research on Impacts
Challenges in Studying Cetaceans

The key challenge in studying cetaceans in the
wild isthat they are wide ranging and that they spend
the great majority of their lives under water. In ad-
dition, cetacean populations are complex and dy-
namic; individualsare usually difficult to recognize;
and their behavior is often subtle and always muilti-
faceted and contextual (Mann, 2000). An accurate
analogy is that cetacean behavioral ecologists are
attempting to create or visualize acomplete picture
from only a few small pieces of the puzzle. When
you add the considerable challenges provided by
weather, waves, and working from small boats (of-
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ten far from shore), this kind of research requires
considerable determination. Fortunately, there have
been a number of individuals who have persisted
despite these challenges and who have contributed
to a growing understanding of accepted research
protocols and methods that render useful results
(Mann, Connor, Tyack, & Whitehead, 2000). How-
ever, while methods have advanced significantly over
the past three decades and understanding of the be-
havioral ecology of avariety of specieshasincreased
(Perrin, Wirsig, & Thewissen, 2002), difficultiesin
interpreting what is observed remains. With regard
to ng theimpacts of tourism, one of the great-
est problems is determining cause and effect.

Cause and Effect | ssues

Because cetacean behavior is complex and dy-
namic, and also because observation of behavior is
difficult, determining the causal factors that drive
observed behavior is problematic. Most often re-
searchersinfer or make an estimate of the probable
cause on the basis of experience with the species
(both their own and others reported in literature),
and on the basis of context and repetition. Thus, for
example, if repeated and coordinated movement
away from a vessel that is attempting to approach
dolphins closely is observed, it isinferred that dol-
phins are attempting to flee from the vessel and that
the vessel is the cause of this behavior. However,
most observable behavior is seldom as obvious or
uniform. Movement, for example, is not always co-
ordinated amongst a group. Within a group of dol-
phins, some individuals may flee an approaching
boat, others may be attracted to it to “bow-ride” for
aperiod, while others may appear unaffected by the
boat’s presence. In another circumstance, coordi-
nated movement away from an areawhere aboat is
present could be due to the presence of a predator
(such as alarge shark) or some other factor unde-
tected by researchers and not due to the presence of
avessd at all. Thus, it isdifficult for researchersto
draw conclusions about the cause of behavior with
absolute confidence. Thisis, of course, problematic
when researchers are attempting to assess the im-
pact of tourism activities. The question, seldom able
to be answered with absolute certainty, is whether
the observed change in behavior would have oc-
curred irrespective of the presence of tourism activ-

ity. These issues are further complicated by the fact
that most (but not all) research on small cetaceansis
carried out from a vessel—and thus the researchers
themselves may influence behavior.

These challenges are not always insurmountabl e,
however. With careful experimental design and com-
parison of the normal behavioral repertoire (such as
through a comparison of activity budgets) with be-
havior when tourism activities are under way, infer-
ences can be made regarding the impacts of those
tourism activities. A growing number of studies are
being reported in the literature (see later examples,
this article) that demonstrate cetacean-based tour-
ism can and often does affect the behavior of the
animalstargeted. However, it isimportant to recog-
nize that a change in behavior as aresult of tourism
is not necessarily harmful.

Is Impact Always Detrimental ?

Findlay (2001) draws the important distinction
between a “response’—when an animal shows a
reaction to the presence of vesselsor swimmers(e.g.,
rapid movement away fromavessel), an“impact”—
the resultant effect of the response (e.g., increased
respiration rate), and “ disturbance” —an assessment
that the impact is detrimental (e.g., an observed in-
jury resulting from aboat strike). Thisclassification
is helpful because it counters the common conclu-
sion that any observed response by animal stargeted
by tourism activitiesisdetrimental . Thisis often not
the case. Dolphins and whales have been exposed
to human activitiesfor centuries (but at no timemore
so than at present). They are extremely adaptable
organisms, as evidenced by thewide variety of habi-
tats and situations where they survivein close prox-
imity to human activities. Thus, in many situations,
cetaceans have become “habituated” to human ac-
tivities(i.e., they have adapted to and becometoler-
ant of human influence) (Lockyer, 1990; Orams,
1999). Therefore, responses observed to tourism
activitiesmay be adaptive, but not necessarily detri-
mental.

Despitethe significant challenges associated with
research on wild cetaceans and tourism, a humber
of studiesin New Zealand have recently been com-
pleted. Thisresearch providesvaluableinsightsinto
the potential impacts of tourism on cetaceans. While
thiswork seldom provides absol ute answersto ques-
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tions surrounding the issue of impacts, these reports
represent an important first step towardsimproving
management of this growing industry in New
Zedland.

A Brief Review of Impact Studiesin New Zealand
Bottlenose Dol phins (Tursiops truncatus)

Bottlenose dol phinsarethe most well-studied and
understood cetacean (Connor, Wells, Mann, & Read,
2000). They are aso the most frequently studied
cetacean with regard to tourism: over half of pub-
lished studies focus on this species (Richter, 2002).
They are present in New Zealand in what appearsto
be several discrete areas: the northeast coast of the
North Island (Constantine, 2002), the northern and
northwestern coasts of the South Island (including
the Marlborough Sounds) (Brager & Schneider,
1998), and Fiordland (southwest of the South Island)
(Schneider, 1999).

Constantine’ swork from the Bay of 1slands (1995;
1999b; 2001; 2002) has anumber of important find-
ingswith regard to theimpacts of tourism. First, she
found that the method of placement of swimmers
into thewater had asignificant influence on dolphin
responses. When swimmers were placed in the wa-
ter directly in the path of the dolphins’ travel, or di-
rectly within the dolphin group while they were
“milling,” significantly higher rates of “avoidance”
were observed than when swimmers were placed
“line-abreast” (adjacent to the dolphins’ path of
travel). Another important finding has been that Bay
of Islands’ bottlenose dolphins appear to have be-
come “sensitized” to swimmers in the water. That
is, they have shown increasing levels of avoidance
behavior astourism levels have increased over time
(Constantine, 2001).

Lusseau's recent work (Lusseau, 2003; L usseau,
in press; Lusseau & Higham, in press) on bottlenose
dolphinsin Doubtful Sound (Fiordland) also reveals
disturbance as a result of tourism operations. In par-
ticular, Lusseau found that the dolphins resident in
the Sound were sensitive to disturbance from vessels
when the dol phins were resting or socializing.

Dusky Dol phins (L agenorhynchus obscurus)

In New Zealand, dusky dolphins are typically
found in large aggregations close to shore off the

Northeastern coast of the South Island (Wrsig et
al., 1997). They aremost reliably sighted off thetown
Kaikourawhere the continental shelf isfound close
to the coast (Orams, 2002).

At Kaikoura, Yin (1999) found that dusky dol-
phins “whistlerate” (underwater vocalizations) in-
creased when swimmers entered the water close by.
In addition, she reported that dusky dolphins were
more active and traveled more when boats were
present during the early afternoon, a time period
usually used for resting by the dol phins. Barr (1997)
also carried out research on dusky dolphins’ reac-
tion to tourism activities at Kaikoura. Shefound that
they were accompanied by vessels during 72% of
her observations (daylight hours, summer seasons).
She observed an increase in aeria activity when
vesselswere present and al so noted that the dolphins
formed “tighter” groups (distance between individu-
als reduced) when boats were present during the
early afternoon time period when dusky dolphins
often rested.

Hector’s Dol phins (Cephal orhyncus hectori)

Hector’s dolphins are endemic to New Zealand
and are distributed in several discrete areas, prima
rily around the coast of the South Island at Porpoise
Bay, Southland, around the Banks Peninsulain Can-
terbury, and in anumber of places off theWest Coast.
Because Hector’s are a small, near-shore dwelling
dolphin they do not appear to move great distances
(Bejder et a., 2002). As a consequence, there ap-
pears to be little genetic interchange between these
geographically separated populations (Pichler et al.,
2001). Recent research has revealed that the small
(<100 individuals) populations found off the West
Coast of the central North Island are genetically dis-
tinct from all others and they have been designated
as a separate speciesthat is vulnerable to extinction
(Dawson, Pichler, Slooten, Russell and Baker, 2001,
Pichler, 2002).

Bejder’'s (1997) research on Hector’s dolphins at
Porpoise Bay, Southland, found that the dolphins
used a preferred area less frequently when swim-
mers were present. He also found that the presence
of vessels and swimmers increased the probability
of the dolphins being observed in “tighter” groups
(i.e., swimming in closer proximity to one ancther).
However, dolphinswere not displaced fromthearea
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due to the presence of boats. In fact, initialy they
were attracted to boats (for bow-riding) but after 50—
70 minutes their behavior did not appear affected
by the presence of vessels.

Nichols, Stone, Hutt, Brown, and Yoshinaga
(2001) found that Hector’s dolphinsincreased their
active swimming behavior with increasing numbers
of boats in the Akaroa Harbour area. In the same
location, Stone (1999) observed short-term changes
from interacting with conspecifics (one ancther) to
interacting with boats. Stone and Yoshinaga (2000)
also reported on a potential increase in boat strike
on calves that could be correlated with increasing
tourism and interest in Hector’sdol phinsin thisarea.

Common Dol phins (Delphinus delphis)

Common dolphinsaretypically apelagic species
found in large aggregations far from shore (Gaskin,
1992). However, in New Zealand they can be found
relatively close to shore off the northeastern and
central eastern coasts of the North Island (Neumann,
2001) and off Kaikourain the northeast of the South
Island (Wirsig et ., 1997).

Common dolphins have been examined from a
tourism impact perspective for the Bay of Islands
(Constantine, 1995), the Hauraki Gulf (L eitenberger,
2001), and the east coast of the Coromandel Penin-
sulaand Bay of Plenty (Neumann, 2001). Neumann
found that common dolphins typically showed pat-
terns of initial attraction to vessels (for bow-riding)
for around 10 minutes, followed by around an hour
of “neutral” response (neither attracted or avoided),
then avoidance. Smaller groups of dolphins exhib-
ited avoidance behavior earlier than larger groups.
Interaction with swimmers was in al cases brief
(around 2 minutes) and dolphins maintained a
“safety distance” (greater than 3 meters). He also
found that larger groups (more than 50 dolphins)
were more likely to interact with swimmers than
smaller groups.

SoermWhales (Physeter macrocephal us)

In New Zealand, sperm whales are only reliably
sighted off Kaikoura (northeast coast of the South
Island). At thislocation the continental shelf isclose
to shore and a bathymetric feature known as the
“Kaikoura canyon” is a favored foraging location
for the species (Jacquet, Dawson, & Slooten, 2000).

Sperm whales at Kaikoura are ailmost exclusively
males; thereislittle social interaction, and areason-
able predictable surfacing, reoxygenation, and div-
ing pattern existsfor thewhales (Richter, 2002). This
predictability and near shore location has formed
the basis of aconsiderable whale-watching industry
in the area (Orams, 2002).

MacGibbon (1991) found that sperm whales off
Kaikouraresponded to the presence of whale-watch-
ing boats by having shorter respiratory intervals (less
time between blows) and by spending less time at
the surface. He also noted that sudden changes in
boat speed, high-speed approaches, and proximity
towhalesall produced responses from the whales—
usually by submerging without “fluking” (conduct-
ing a short shallow dive, presumably to avoid the
boat). Gordon and colleagues (1992) showed that
individual whales responded differently to the pres-
ence of whale-watch vessels, some were tolerant,
others not. Richter (2002) showed that “resident”
sperm whales (those that were regular visitors to
Kaikoura) were more tolerant of vesselsthan “tran-
sients” (whales not recorded more than once at
Kaikoura). He also found that respiratory intervals
were decreased in the presence of vessels, and an
increase in the frequency and amount of heading
changes (direction the whale was swimming) in the
presence of boats. Therewas also adecreaseintime
to “first click” (first echolocation signal) after the
whale had dived.

Other Species

While the above species of cetaceans are those
explicitly targeted for tourismin New Zeaand, there
are a number of other species that are encountered
opportunistically or, in some cases, periodicaly, that
form part of the “tourism attraction” on avariety of
marine tours (including those specifically focused
on marine mammals but also including other more
general marine tours). There are no currently com-
pleted studies that assess the impacts of tourism on
these species. There are, however, anumber of stud-
iesthat have addressed more fundamental questions
surrounding the species distribution, abundance, bi-
ology, and behavioral ecology of these species in
New Zealand waters. Species and studies include:
humpback whales (Gibbs & Childerhouse, 2000),
killer whales (Visser, 2000), southern right whales
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(Patenaude, 2000), North Island Maui’s (Hector’s)
dolphins (Russell, 1999), Brydes whales
(O’ Callaghan & Baker, 2002), and avariety of spe-
ciesof beaked whales (Dalebout, 2002). Speciesthat
are sometimes encountered but for which no studies
have been currently completed include minkewhales
and pilot whales (see Childerhouse & Donoghue,
2002, for a summary of cetacean research in New
Zealand).

Whilethefindingsof al the above reviewed stud-
iesidentify someimpact and disturbance as aresult
of tourism activities, in many cases (but not all) the
behavioral changesreported are not statistically sig-
nificant (at the alpha = 0.05 level). While scientists
dwell excessively on thisissue of statistical signifi-
cance, the issue of greater relevance here (as Rich-
ter, 2002, quite rightly points out) is whether such
behavioral changesarebiologically significant. This
isextremely difficult to assess given the wide-rang-
ing behavior, habitat, and situati onal-specific issues
that exist in cetacean-based tourism scenarios. What
appears logica is that recorded responses and im-
pacts are considered in terms of the known biologi-
cal parametersof aspeciesat acertainlocation. Thus,
a fundamental understanding of the biology and
behavioral ecology of aspeciesisessential in mak-
ing judgments regarding “disturbance” resulting
from tourism activities. A related and extremely
important issue, not addressed in any detail in any
of these studies, is the issue of stress.

The Important Issue of Stress

It iswell recognized that stress has a significant
influence on the physical health of human beings.
For example, Sapolsky (1994) statesthat “ stresscan
make us sick, and a critical shift in medicine has
been the recognition that many of the damaging dis-
eases of slow accumulation can either be caused or
made far worse by stress’ (p. 3). It isalso being in-
creasingly recognized that other social mammals
show similar physiological responses to long-term
stress (Maoberg & Mench, 2000). Recently, there has
been much attention given to issues surrounding the
ethics of animal welfare including the influence of
stress (Broom & Johnson, 1993; Moberg & Mench,
2000). Examples of long-term captive animals that
exhibit what is described by staff as “depression”
when a companion dies illustrate a growing under-

standing that social and psychological phenomena
can impact an animal’s physiological health. It is
also well understood that “intellectual” stimulation,
activity, and socia relationships are critical to the
long-term health and survival of captive marine
mammals (Goldblatt, 1993; Kleiman, Allen, Thomp-
son, & Lumpkin, 1996). Thus, the potential effects
of stress are relevant when considering the impacts
of tourism on marinemammals, including cetaceans.

In his consideration of human stress and stress-
related diseases, Sapolsky (1994) divides stressinto
three main types. The first is acute physical stress,
such as that induced by immediate threats to life.
The second is chronic stress, such as that produced
by long-term difficulties and challenges like fam-
ine, disability, or parasite infestation. The third is
psychological and social stress, thosethingsthat are
perceived to be challenges or difficulties and for
which the human body reacts asif they were. Acute
physical stressors have been well studied in humans
and other species and the physiological responses
(such as the release of the hormone adrenalin in
humans) are widely understood.

Sapolsky’s important point is that the body of
humans, and other animals, is well adapted to han-
dling acute stressors. Homeostasis, or physiological
balance, is reattained quickly after such “acute”
events with little or no long-term impact on an
animal’s health and functioning. Thisis why “Ze-
brasDon't Get Ulcers’ (thetitle of Sapolsky’sbook):
simply put, they don’t spend their days thinking
about what the lion might do to them, they only re-
act when the lion istrying to do something to them.
Itiswhen an animal continually turnsonthe“ physi-
ological stressresponse” over an extended periodin
reaction to a situation (or even in anticipation of a
situation) that long-term physiological problemscan
occur. [It should be noted that acute stress has been
shown to be fatal in some circumstances with re-
gard to small cetaceans. For example, Bearzi (2001)
reported that a common dolphin died after a strike
from asmall biopsy dart.]

Long-term chronic problems can occur in mam-
mals because physiological responses are adapted to
maximize an animal’s chances of survival in ashort-
term acute stress situation (e.g., escaping the pursu-
inglion). Inthissituation, amammalian body rapidly
mobilizes energy from storage sites (and inhibitsfur-
ther storage); heart rate, blood pressure, and breath-
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ing all increase in order to transport nutrients and
oxygen to muscles; digestion, growth and theimmune
system are inhibited; reproduction is curtailed, sex
drive decreases, painisblunted, and perception sharp-
ened. All of these physiological responses are adap-
tive to short-term “life-threatening” scenarios.

When these physiological responses to stress oc-
cur continuously over long periods, health problems
result. The fact that there is widespread concern in
modern human societies regarding issues such as
high blood pressure, elevated heart rates, depressed
immunity, peptic ulcers, etc., illustratesthat it isnow
understood that stress has a significant impact on
human health. Simply stated, if humans continually
“turn on” the stress response they significantly in-
crease their chances of getting sick.

Animportant questioniswhether the psychol ogi-
cal and social stress that so clearly has health im-
pactsin humansisalso manifested in other animals.
There is strong evidence to support this contention
with regard to highly social mammals such as dol-
phins (Thomson & Geraci, 1986). Long-term cap-
tive situations show that dolphins can experience
stress of a social nature and that physiological re-
sponses result (McBain, 1999). The measurement
of “stress’-related hormones from blood samplesis
now standard husbandry practice in dolphinaria
(Dierauf & Gulland, 2001). However, this kind of
physiological indicator of stressis seldom available
in the study of wild populations. The great majority
of cetacean—tourism impact studies focus, almost
exclusively, on observed changes in behavior over
relatively short time frames. Thus, any conclusion
that wild dol phin-based tourism haslittleimpact on
dolphins because there are few observed changesin
behavior may well be incorrect. Many long-term
impacts may indeed occur as a result of low-level,
long-term chronic stress that an animal or group of
animals may be experiencing but that is not able to
be detected from observational studies. This long-
term stress could potentially reduce reproductive
rates, reduce immunity, and thus increase mortality
and morbidity, and it could reduce the biological
viability of an individual or group of cetaceans
(Broom & Johnson, 1993; Lay, 2000). There have
been no studies on New Zealand cetaceansthat have
addressed this (nor were they able to) and there has
been no explicit acknowledgement of thisissue, other
than admitting the short-term nature of studies and

by advocating the use of the precautionary principle.

There are, therefore, significant challenges in
quantifying impacts of tourism activities on ceta-
ceans, particularly with regard to the potential detri-
mental effectsof long-term chronic stress. Asacon-
sequence, thereis a need for a management regime
that recognizesthis potential and provides opportu-
nities for managers to take a conservative approach
in managing the industry. New Zealand's legal
framework for protecting marine mammalsis con-
sidered one of the strongest in the world; neverthe-
less, challenges remain inimplementing the protec-
tive intent of the legislation. It is worthwhile
reviewing the management regime utilized in New
Zealand becauseit is often held up asa“model” for
the industry worldwide (Baxter, 1993) and because
the variety of completed studiesreviewed above al-
lows for a consideration of the “model’s” effective-
ness in managing the industry.

Management of Marine Mammal
Tourism in New Zealand

Marine mammalsin New Zealand waters are af-
forded compl ete protection under the Marine Mam-
mals Protection Act (New Zealand Government,
1978). Marine mammal tourism is regulated under
the Marine Mammals Protection Regulations (New
Zealand Government, 1992). Responsibility for ad-
ministering these laws and regulations falls to the
Department of Conservation (DoC). DoC'’s primary
mechanism for doing this is via the issuing of ma-
rine mammal tourism permits. A permit isrequired
for any commercial enterprise wishing to offer and
promoteinteraction opportunities (observing, swim-
ming, snorkeling, etc.) with marine mammals. Per-
mits can have a variety of conditions attached to
them; however, all permits require the operator to
have no significant adverse effect on the speciestar-
geted, to be in the interests of conservation, man-
agement or protection of marine mammals, and to
have sufficient educational value. Operatorsarealso
required to have experience with marine mammals
and the local area. These explicit requirements go
beyond any other nation’slegal framework for man-
aging cetacean-based tourism and allow for DoC to
set additional permit conditions.

In anumber of situations DoC has set conditions
of apermit to require an operator to provide support
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for research, in terms of adirect financial contribu-
tion or, in some cases, by providing a “platform”
(i.e., passage onboard aboat) for research activities.
The flexibility provided in the permitting and re-
lated permit condition procedures has allowed DoC
to “tailor make” management regimes to suit par-
ticular locations, species, and, in some cases, vessel
types. A variety of conditions have been utilized in-
cluding restrictions on species targeted, animal sta-
tus (such as no approachesfor motherswith calves),
locations, minimum depths, minimum approach dis-
tances, maximum number of vesselswithin a speci-
fied range, vessel types, vessel speed, vessel pro-
pulsion types, time spent with animals, and
maximum number of trips.

A real advantage has been the ability to require
operators to provide support for research. The ma-
jority of marine mammal tourism impact studies
conducted in New Zealand to date have received
support via this mechanism and many have been
published in DoC's “ Science for Conservation” se-
ries (see http://www.doc.govt.nz/Publications/
004~Science-and-Research/index.asp). Further-
more, the permit renewal procedures have allowed
DoC to update permit conditions when research has
reveal ed the need for differing approachesto reduce
potential impacts.

The system is not without criticism, however.
Many marine mammal tourism permit applicants
find the application procedure frustrating and too
long (personal observation) and some operatorsfind
the conditions arduous. Probably of greater signifi-
canceisthat DoC has, at times, found it difficult to
enforce permit conditions as a result of ambiguous
wording in the regulations (e.g., what is “sufficient
educational value”?) or when transgressions of regu-
lations or permit conditions are difficult to prove
(e.g., in assessing minimum approach distances).
Also of relevanceisthe large number of permitsthat
have been issued in New Zealand (as of June 2001
there were 75 issued for cetacean-based tourism)
while the long-term impacts of such operations is
not known. Of particular concern must be the issue
of stress and its long-term implications, especially
for endangered species such asthe Hector’ sdolphin,
an endemic animal that currently supports signifi-
cant tourism activity. While the regulation is clear
that tourism based on marine mammalsis “to have
no significant adverse effect,” accurately establish-

ing whether such adverse effect could or has oc-
curred is difficult.

An additional challenge provided by such aflex-
ible system is the lack of consistency around the
country. While permitted operators are aware of, and
for the most part obey, permit conditions,
nonpermitted marine tour operators and private rec-
reational vessels are seldom aware of such restric-
tions. As a conseguence there is, understandably,
considerable frustration amongst permitted opera-
tors who do the best they can to minimize impacts,
provide educational services, and support research
(as per their permit conditions) while some
nonpermitted operators and private “boaties’ flout
such conventions and impose themsel ves on the ani-
malsin aninappropriate way (personal observation).
Thus, there is considerable scope for DoC and per-
mitted operators (and other interested parties) to
educate the public about appropriate codes of con-
duct when in the proximity of marine mammals.

Priorities for the Future

In New Zealand, there has been arapid and wide-
spread growth of cetacean-based tourism (particu-
larly based on dolphins). There is aso aframework
that attemptsto provide amechanism for the careful
and sustainable management of the industry. How-
ever, anumber of studies have identified that tour-
ism activity is having a variety of impacts on the
targeted cetacean populations. What is frustrating
(but not unusual) is that “ despite the obvious need,
no New Zealand cetacean population has received
detailed study before being targeted by commercial
whale or dolphin-watching operations’ (Bgjder &
Dawson, 1998, p. 2) and thus, “before and after”
comparisons have not been possible. It is also ex-
tremely difficult (and too early) to reach conclusions
regarding the long-term effects of tourism on dol-
phins and whalesin New Zealand.

Asaresult of theabovereview of completed studies
and aconsideration of pertinentissuessurrounding the
effects of stress, cause and effect determination and
impact assessment, thefollowing research prioritiesand
approaches are suggested for the future.

1. That understanding the fundamental behavioral
ecology of a species at a specific location is a
prerequisite for any impact assessment.
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2. Control and experiment design formats are of-
ten useful, allowing comparisons of data col-
lected in the presence of tourist (and other) ves-
selswith datacollected in the absence of vessels.

3. It isimportant for researchers to identify pa
rameters that are both relevant to the species
and location and that are measurable from a
practical standpoint. Parameters could include:
respiration rates, interanimal distance (separa-
tion), animal swim heading and speed, behav-
ioral states (e.g., traveling, resting, foraging,
socializing, milling), behavioral events (e.g.,
breach, leap, tail-d ap, head-d ap, spy-hop, blow-
hole “chuff”, etc.), and acoustic activity.

4. Activity budgets can be a useful tool to mea
sure and compare in the presence and in the
absence of vessels.

5. Attention needs to be given to observing and
measuring potential indicators of stress. These
indicators could include, changes (elevation) in
respiration rates, boat avoidance behavior, erratic
and unpredictable behavior, decreased inter-
animal distance (separation), increased preva
lence of external parasites, decreased reproduc-
tive rates (calf number decrease), change in ac-
tivity budget (less time feeding, resting,
socializing; moretimemilling and traveling), in-
creased stranding rates, and increased mortality.

6. Particular attention and acareful approach needs
to be given to those species/l ocationswhere the
population isalready under stressand/or issmall
in number. For example, North Island Hector’s
(Maui’s) dol phin, South Iland Hector’sdolphin,
Fiordland bottlenose dol phins, and Hauraki Gulf
Bryde'swhales.

It is recognized that the above list is rather gen-
eral and not comprehensive; however, research into
theimpacts of tourism on cetaceansisinitsinfancy.
A good start has been made over the past decade,
but more work is needed. All species of cetaceans
targeted for tourismin New Zealand live for over 10
years (some much longer); it is possible that detri-
mental impacts may not become apparent for some
generations. Thus, a long-term, continued careful
approach to research and management isessential if
the worthy requirement of the New Zealand Marine
Mammal s Protection Regulations of “no significant
adverse effect” isto be met.

Conclusion

All interested parties hope that marine mammal
tourism can be a sustainable economic activity with
few adverse effects on the targeted animals. Also,
perhaps through experiencing marine mammals in
the wild and by learning about them tourists can be
changed to become more environmentally respon-
siblecitizens (Orams, 1997b). Certainly, the marine
mammal tourism industry provides an economic
value to these animals that adds an incentive to en-
surethat healthy and abundant popul ations exist into
the future. This appears to be the aim of the New
Zealand marine mammal management approach.
However, significant challenges exist in its imple-
mentation. In particular, theissue of long-term tour-
ism-induced stress deserves much greater attention
in terms of research and more careful consideration
interms of management. Whilethelegal framework
that provides the base for managing the industry in
New Zealand has been (quiterightly) applauded, the
application and enforcement of the system has been
difficult. In addition, the growth of the industry has
naturally induced an increase in attention from pri-
vate recreational “marine tourists.” This group ap-
pears to be growing rapidly in some areas popular
for commercial marine mammal tourism, and man-
agement of these activitiesisasignificant challenge
for the future. What is certain is that research has a
critical role to play in the long-term sustainability
of the marine mammal tourism industry in New
Zedland.

Acknowledgments

Thisarticlewasderived from a presentation given
to the* Ecotourism, Wilderness and Mountain Tour-
ism: Issues, Strategies and Regional Development
Conference” hosted by the Department of Tourism,
University of Otago, Dunedin, New Zealand, in
August 2002. The author also wishes to acknowl-
edge the work of students, scientists, and managers
in the field in New Zealand, particularly (but not
limited to), C. Scott Baker, Kirsty Barr, Andrew
Baxter, Lars Bejder, Stefan Brager, Simon
Childerhouse, Rochelle Constantine, Merel
Dalebout, Steve Dawson, Aaron Donaldson, Mike
Donoghue, Padraig Duignan, Nadine Gibbs, David
Lusseau, Dirk Neumann, Franz Pichler, Cristof Rich-
ter, Kirsty Russell, Aline Schaffar-Delaney, Karsten



10 ORAMS

Schneider, Liz Slooten, Karen Stockin, Greg Stone,
Rob Suisted, Ingrid Visser, Bernd Wirsig, and
SuzanneYin. The author would al so liketo acknowl-
edge the work of marine mammal tour operatorsin
New Zealand, the great majority of whom are very
supportive of research and who are doing their best
to do the “right thing” by the animals that form the
basis of their industry. The author also wishes to
thank the three anonymous referees who provided
comments that have helped to improve the article.
Acknowledgement should also be given to Janet
Mann, who first drew the author’s attention to the
issue of chronic stress and recommended the excel-
lent book of Robert Sapolsky that provided the in-
spiration for this article and itstitle.

Biographical Note

Mark Oramsis currently the director of the Coastal-Marine
Research Group at Massey University at Albany in New
Zealand. He holds a bachelor’s degree in natural resource
management and planning, a Master of Science and com-
pleted his Ph.D. in 1995 at the University of Queensland.
This doctoral research focused on the impacts of tourism on
dolphin biology and behavior. Dr. Orams continues with this
research and conducts additional work on the wider issues
of the management of human impacts on marine resources.

References

Baker, C. S., & Herman, L. M. (1989). Behavioral responses
of summering humpback whales to vessel traffic: Experi-
mental and opportunistic observations. Report to the
National Parks Service, United States Department of the
Interior, NPS-NR-TRS-89-01.

Barr, K. (1997). The impacts of marine tourism on the
behaviour and movement patterns of dusky dolphins
(Lagenorhynchus obscurus), at Kaikoura, New Zealand.
Master’s thesis, University of Otago, Dunedin, New
Zealand.

Baxter, A. S. (1993). The management of whale and dolphin
watching in Kaikoura, NZ. In D. Postle & M. Simmons
(Eds.), Encounters with whales ‘93 (pp. 108-120).
Townsville, Queensland, Australia: Great Barrier Reef
Marine Park Authority.

Beach, D.W., & Weinrich, M. T. (1989). Watching thewhal es:
Is an educationa adventure for humans turning out to be
another threat for an endangered species? Oceanus, 32,
84-88.

Bearzi, G. (2000). First report of a common dolphin (Del-
phinus delphis) death following penetration of a biopsy
dart. Journal of Cetacean Research and Management, 2,
217-221.

Bejder, L. (1997). Behaviour, ecology, and impact of tour-
ism on Hector’s dolphins (Cephalorhynchus hectori) in

Porpoise Bay, New Zealand. Master’s thesis, University
of Otago, Dunedin, New Zealand.

Bejder, L., & Dawson, S. M. (1998). Responses by Hector’'s
dolphins to boats and swimmers in Porpoise Bay, New
Zealand (Report SC/50/WW11). International Whaling
Commission Scientific Committee.

Bejder, L., Dawson, S., Slooten, L., Smith, S., Stone, G. S,,
& Yoshinaga, A. (2002). Site fidelity and along-shore
range in Hector’'s dolphin, an endangered marine dol-
phinfrom New Zea and. Biological Conservation, 108(3),
281-287.

Brager, S., & Schneider, K. (1998). Near-shore distribution
and abundance of dolphins along the west coast of the
South Island, New Zealand. Journal of Marineand Fresh-
water Research, 32, 105-112.

Briggs, D. (1991). Impact of human activitieson killer whales
at the Rubbing Beaches in the Robson Bight Ecological
Reserve and adjacent waters during the summers of 1987
and 1989. Unpublished Report to the Ministry of Parks,
Victoria, British Columbia, Canada.

Broom, D. M., & Johnson, K. G. (1993). Stress and animal
welfare. London: Chapman and Hall.

Childerhouse, S., & Donoghue, M. (2002). Cetacean research
in New Zealand 1997—2000 (DoC Science Internal Se-
ries 46). Wellington: Department of Conservation.

Conner, R. C., Wells, R. S., Mann, J,, & Read, A. J. (2000).
The bottlenose dolphin. Social relationshipsin afission-
fusion society. In J. Mann, R. C. Connor, P. L. Tyack, &
H. Whitehead (Eds.), Cetacean societies—field studies
of dolphins and whales (pp. 91-126). Chicago: Univer-
sity of Chicago Press.

Constantine, R. L. (1995). Monitoring the commercial swim-
with-dolphin operations with the bottlenose (Tursiops
truncates) and common dolphins (Delphinus delphis) in
the Bay of Islands, New Zealand. Master’s thesis, Uni-
versity of Auckland, New Zealand.

Constantine, R. L. (1999a). Effects of tourism on marine
mammalsin New Zealand (Science for Conservation 106).
New Zealand: Department of Conservation.

Constantine, R. L. (1999b). Increased avoidance of swim-
mers by bottlenose dolphins in the Bay of Islands, New
Zealand. Abstracts of the 13th Biennial Conference on
the Biology of Marine Mammals, November28-Decem-
ber 3, Wailea, Maui, Hawaii.

Constantine, R. L. (2001). Increased avoidance of swimmers
by wild bottlenose dolphins (Tursiops truncates) due to
long-term exposure to swim-with-dolphins tourism. Ma-
rine Mammal Science, 17(4), 689-702.

Constantine, R. L. (2002). The behavioural ecology of bottle-
nose dolphins (Tursiops truncates) of Northeastern New
Zealand: A population exposed to tourism. Ph.D. thesis,
University of Auckland, New Zealand.

Corkeron, P. J. (1995). Humpback whales (Megaptera
novaeangliae) in Hervey Bay, Queensland: Behaviour and
responses to whale-watching vessels. Canadian Journal
of Zoology, 73, 1290-1299.

Dalebout, M. L. (2002). Species identity, genetic diversity
and molecular systematic relationships among the



IMPACTS OF CETACEAN-BASED TOURISM IN NEW ZEALAND 11

Ziphiidae (beaked whales). Ph.D. thesis, University of
Auckland, New Zeaand.

Dawson, S., Pichler, F. B., Slooten, L., Russell, K., & Baker,
C. S. (2001). The North Island Hector’s dolphin is vul-
nerable to extinction. Marine Mammal Science, 17(2),
366-371.

Dierauf, L.A., & Gulland, F. M. D. (Eds.). (2001). CRC hand-
book of marine mammal medicine (2nd ed.). Boca Raton,
FL: CRC Press.

DeNardo, C. (1996). A behavioural study: The potential ef-
fects of boat tourist traffic on killer whale (Orcinus orca)
group behaviour in Tysfjord, Northern Norway. Unpub-
lished report to the Whale and Dolphin Conservation
Society, United Kingdom.

Donoghue, M. (1996). The New Zealand experience—one
country’s response to cetacean conservation. In M. P,
Simmonds & J. D. Hutchinson (Eds.), The conservation
of whales and dolphins. Science and practice (pp. 423—
445). New York: John Wiley and Sons.

Duffus, D. A. (1996). The recreationa use of grey whalesin
southern Clayogout Sound, Canada. Applied Geography,
16(3), 179-190.

Duffus, D. A., & Dearden, P. (1993). Recreational valuation
and management of killer whales (Orcinus orca) on
Canada's Pacific coast. Environmental Conservation,
20(2), 149-156.

Findlay, K. (2001). Can we watch whales and not disturb
them? Abstracts of the Southern Hemisphere Marine
Mammal Conference 2001, May 29-June 1, Philip Is-
land Conference Centre, Cowes, Philip Island, Victoria,
Australia

Forestell, P. H., & Kaufman, G. D. (1990). The history of
whale watching in Hawaii and itsrole in enhancing visi-
tor appreciation for endangered species. In M. L. Miller
& J. Auyong (Eds.), Proceedings of the 1990 Congress
on Coastal and Marine Tourism (Vol. 2, pp. 399-407).
Corvallis, OR: National Coastal Resources Research In-
stitute.

Gaskin, D. E. (1992). Status of the common dolphin, Del-
phinus delphis, in Canada. Canadian Field Naturalist,
106, 55-63.

Gibbs, N., & Childerhouse, S. (2000). Humpback whales
around New Zealand (Conservation Advisory Science
Notes 287). Wellington: Department of Conservation.

Goldblatt, A. (1993). Behavioural needs of captive marine
mammals. Aquatic Mammals, 5, 15-17.

Gordon, J., Leaper, R., Hartley, F. G., & Chappell, O. (1992).
Effects of whale-watching vessels on the surface and un-
derwater acoustic behaviour of sperm whales off
Kaikoura, New Zealand (Science and Research Series52).
Wellington: Department of Conservation.

Hoyt, E. (2000). Whale watching 2000: Worldwide tourism
numbers, expenditures and expanding socioeconomic
benefits. Report to the International Fund for Animal
Welfare.

International Fund for Animal Welfare and Tethys European
Conservation. (1995). Report of the Workshop on the Sci-
entific Aspects of Managing Whale Watching.

Montecastello di Vibio, Italy: Author.

Jacquet, N., Dawson, S., & Slooten, L. (2000). Seasona dis-
tribution and diving behaviour of male sperm whal es off
Kaikoura: Foraging implications. Canadian Journal of
Zoology, 78, 407-419.

Jeffery, A. (1993). Beyond the breach—managing for whale
conservation and whale watching in Hervey Bay Marine
Park, QId. In D. Postle & M. Simmons (Eds.), Encoun-
ters with whales ‘93 (pp. 91-107). Workshop Series No.
20. Townsville, Queendand, Australia: Great Barrier Reef
Marine Park Authority.

Kleiman, D. G., Allen, M. E., Thompson, V., & Lumpkin, S.
(Eds.). (1996). WHd mammalsin captivity: Principlesand
techniques. Chicago: University of Chicago Press.

Lay, D. C. (2000). Consequences of stress during develop-
ment. In G. P. Moberg & JA. Mench (Eds.), The biology
of animal stress: Basic principles and implications for
animal welfare (pp. 249-267). Wallingford: CABI Pub-
lishing.

Leitenberger, A. (2001). The influence of ecotourism on the
behaviour and ecology of the common dolphin (Delphi-
nus delphis), in the Hauraki Gulf, New Zealand. Master’'s
thesis, University of Vienna, Austria.

Lusseau, D. (2003). Male and female bottlenose dolphins
Tursiops spp. have different strategies to avoid interac-
tions with tour boats in Doubtful Sound, New Zealand.
Marine Ecology Progress Series 257, 267-274.

Lusseau, D. (in press). The effects of tour boats on the
behaviour of bottlenose dolphins. Using Markov chains
to model anthropogenic impacts. Conservation Biology.

Lusseau, D., & Higham, J. (in press). Managing the impacts
of dolphin-based tourism through the definition of criti-
cal habitats: The case of bottlenose dolphins (Tursiops
spp.) in Doubtful Sound, New Zealand. Tourism Man-
agement.

MacGibbon, J. (1991). Responses of spermwhales (Physeter
macrocephalus) to commercial whale watch boats off the
coast of Kaikoura. Unpublished Report to the Depart-
ment of Conservation, Wellington.

Mann, J. (2000). Unraveling the dynamics of socid life—
long-term studies and observational methods. In J. Mann,
R. C. Connor, P. L. Tyack, & H. Whitehead (Eds.), Ceta-
cean societies—field studies of dolphins and whales (pp.
45-64). Chicago: University of Chicago Press.

Mann, J., Connor, P. L., Tyack, P. L., & Whitehead, H. (Eds.).
(2000). Cetacean societies—field studies of dolphins and
whales. Chicago: University of Chicago Press.

McBain, J. F. (1999). Cetaceansin captivity: A discussion of
welfare. Journal of the American Veterinary Medical As-
sociation, 214, 1170-1174.

Moberg, G. P, & Mench, J. A. (Eds.). (2000). The biology of
animal stress. Basic principles and implications for ani-
mal welfare. Wallingford: CABI Press.

New Zealand Government. (1978). New Zealand Marine
Mammals Protection Act. Wellington: Author.

New Zealand Government. (1992). New Zealand Marine
Mammals Protection Regulations. Wellington: Author.

Neumann, D. R. (2001). The behaviour and ecology of short-



12 ORAMS

beaked common dolphins (Delphinus delphis) along the
east coast of Coromandel Peninsula, North Island, New
Zealand. Ph.D. thesis, Massey University, New Zealand.

Nichols, C., Stone, G. S, Hutt, A., Brown, J., & Yoshinaga,
A. (2001). Observations of interactions between Hector’s
dolphin (Cephal orhynchus hectori), boats and people at
Akaroa Harbour (Department of Conservation Research
Investigation No. 2531). Wellington: Department of Con-
servation.

O'Cdlaghan, T. M., & Baker, C. S. (2002). Summer ceta-
cean community, with particular reference to Bryde's
whales, in the Hauraki Gulf, New Zealand (DoC Science
Internal Series 55). Wellington: Department of Conser-
vation.

Orams, M. B. (1997a). Historical accounts of human—dol-
phin interaction and recent devel opmentsin wild dolphin
based tourisminAustralasia. TourismManagement, 18(5),
317-326.

Orams, M. B. (1997b). The effectiveness of environmental
education: Can weturn touristsinto “greenies’ ? Progress
in Tourism and Hospitality Management, 3(4), 295-306.

Orams, M. B. (1999). Marinetourism. Development, impacts
and management. London: Routledge.

Orams, M. B. (2002). Marine ecotourism as a potential agent
for sustainable development in Kaikoura, New Zealand.
International Journal of Sustainable Development, 5(3/
4), 338-352.

Patanaude, N. J. (2000). Southern Right whales wintering in
the Auckland Islands (Conservation Advisory Science
Notes 321). Wellington: Department of Conservation.

Perrin, W. F., Wirsig, B., & Thewissen, J. G. M. (Eds.).
(2002). Encyclopedia of marine mammals. San Diego:
Academic Press.

Phillips, N. E., & Baird, R. W. (1993.) Are killer whales ha-
rassed by boats? The Victorian Naturalist, 50(3), 10-11.

Pichler, F. B. (2002). Population structure and genetic varia-
tion in Hector’s dol phin (Cephal orynchus hectori). Ph.D.
thesis, School of Biological Sciences, University of
Auckland, Auckland, New Zealand.

Pichler, F. B., Robineau, D., Goodall, R. N. P, Meyer, M. A,
Olavarria, C., & Baker, C. S. (2001). Origin and radia-
tion of Southern Hemisphere coastal dolphins (genus
Cephalorynchus). Molecular Ecology, 10, 2215-2223.

Richter, C. F. (2002). Sperm whales at Kaikoura and the ef-
fects of whale-watching on their surface and vocal
behaviour. Ph.D. thesis, University of Otago, Duendin,
New Zealand.

Russell, K. (1999). Hector’s dolphins in the North Island,
New Zealand. M.Sc. thesis, University of Auckland, New
Zealand.

Sapolsky, R. M. (1994). Why zebras don’t get ulcers. A guide
to stress, stress related diseases, and coping. New York:
W. H. Freeman and Co.

Schneider, K. (1999). Behaviour and ecology of bottlenose
dolphins in Doubtful Sound, Fiordland, New Zealand.
Ph.D. thesis, University of Otago, New Zealand.

Stone, G. S. (1999). Conservation and management strate-
gies for Hector’s dolphinsin the coastal zone. Ph.D. the-
sis, University of the South Pacific, Fiji.

Stone, G. S., & Yoshinaga, A. (2000). Hector’s dolphin
(Cephalorhyncus hectori) calf mortalities may indicate
new risks from boat traffic and habituation. Pacific Con-
servation Biology, 6(2), 162—171.

Thomson, C. A., & Geraci, J. R. (1986). Cortisol, aldosteron,
and leucocytes in the stress response of bottlenose dol-
phins, Tursiops truncatus. Canadian Journal of Fisher-
ies and Aquatic Sciences, 43, 1010-1016.

Visser, I. N. (2000). Orca (Orcinus orca) in New Zealand
waters. Ph.D. thesis, University of Auckland, New
Zealand.

Wiirsig, B., Cipriano, F.,, Slooten, E., Constantine, R., Barr,
K., & Yin, S. (1997). Dusky dolphins (Lagenorhynchus
obscurus) off New Zealand; status of present knowledge.
Paper SC/48/SM 32 of the 47th Annual Report of the In-
ternational Whaling Commission, Cambridge, England.

Yin, S. E. (1999). Movement patterns, behaviors, and whistle
sounds of dolphin groups off Kaikoura, New Zealand.
M.Sc. thesis, TexasA & M University, Galveston, Texas.



