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Jared Bothwell

From: Louisa Dassow

Sent: Tuesday, 20 April 2021 11:22 am

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: Te Péwhairangi (Bay of Islands) marine mammal sanctuary proposal
Dear DOC,

My name is Louisa Dassow and my feedback for this proposal is simply that Marine Reserves are the best way to start
protecting our marine life and | am very very happy with this project.

My recommendation is simply that it should be larger.
We love Marine Reserves. May this be one of many! Love it.

Nga mihi nui,
Louisa Dassow
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Jared Bothwell

From: Annie Hill

Sent: Thursday, 22 April 2021 9:34 am

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: Re: Bay of Islands Marine Reserve

Attachments: image001.png

Kia ora

I should like you to regard ny feedback in my email of 15 April accepted as my submission and considered in the
statutory consultation process.

Nga mini

Annie Hill

From my phone

On Thu, 22 Apr 2021, 09:29 Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary, <boimms@doc.govt.nz> wrote:

Kia ora,

Thanks for previously providing some feedback on the proposal to establish a marine mammal sanctuary in Te
Péwhairangi (Bay of Islands).

Statutory consultation has now begun for the marine mammal sanctuary proposal and we are formally inviting
submissions on the proposal. The submission period opened on 20™ April and is running until 5pm on 18" May.

If you would like to have your feedback in the email below considered in the statutory consultation process, please
respond to this email confirming that you’d like us to treat your feedback as a formal submission.

Alternatively, please feel free to lodge a submission through one of the methods detailed on our webpage linked
below.

Details of the proposal we are consulting on can be found on our webpage https://www.doc.govt.nz/boimms.
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If we do not hear back from you before submissions close on 5pm on 18" May, your feedback in the email below will
not be considered as a submission in the statutory consultation process.

Nga mihi,

Te Péwhairangi (Bay of Islands) Marine Mammal Sanctuary Project Team

Department of Conservation - Te Papa Atawhai

From: Annie Hill

Sent: Thursday, 15 April 2021 3:37 pm

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>
Subject: Bay of Islands Marine Reserve

Kia Ora

Generally, | agree with the proposal for a sanctuary and think that we would all benefit from boats slowing down and
making less noise in the Bay. However, whoever has formulated the proposal that sailing boats should "drop their
sails" when marine mammals approach is obviously unaware of the realities of a sailing boat. A sailing boat without its
sails up, can still drift quickly downwind, but will be out of control. Pulling the sails back up often entails quite a lot of
both time and effort, and the necessity possibly to drop them again maybe only a few minutes later, when dolphins
decide to come and visit, could mean tiring the crew out to a dangerous extent. A boat under power can alter course
to avoid these animals, but a sailing boat is far less manoeuvrable and cannot go directly upwind. Starting the engine -
assuming the boat has one - is only going to add to the stress of both parties. Moreover, sailing boats rarely go fast
enough to encourage dolphins to bow ride.
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| would suggest that a simpler and more effective response would be to enforce a 5 knot speed limit throughout the
Bay of Islands. This is also a lot more realistic than suggesting that people try to avoid fast, mobile animals who are
determined to approach.

| couldn't manage to access the submission area of your website. Please regard this as my submission.

Regards

Annie Hill

From my phone

Caution - This message and accompanying data may contain information that is confidential or subject to
legal privilege. If you are not the intended recipient you are notified that any use, dissemination,
distribution or copying of this message or data is prohibited. If you received this email in error, please
notify us immediately and erase all copies of the message and attachments. We apologise for the
inconvenience. Thank you.
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3. WS-BOIMMS-11217

To whom it may concern.

In 1999 there were 278 bottlenose dolphins but now there is but a fraction left in the Bay of
Islands. There are now only 26 dolphins left! Over the last few years the dolphins' safe place
has been destroyed because of the immense boat activity. Also because we are giving them
too much love.l think that there should be a big area where boats can’t go so then the
dolphins can look after their young in peace.

Reason one:distractions from people towards dolphins.

When we are around the dolphins we are not obeying the rules and we are cutting the group
off and not giving the mothers and calves enough space to play and feed.When we are
around the dolphins the mothers forget about their calves and then come and play with us.
This means the calves don't get fed which means they will get hypothermia because they
need food to thicken the blubber. Also we are swimming with dolphins which isn't good
because then they forget what they are meant to do.

Dolphins aren't safe in the Bay of Islands. There are too many boats close to dolphins and
we are going through the dolphins too fast with our motorboats. When we zoom past them
with our motor boats we distract them from feeding the young. Don't go near them before
lunch time and always look for dorsal fins when going fast in motor boats.The dolphin
mortality rate is 75%.

Recommendations from Department of conservation:
The Department of conservation recommends a dolphin sanctuary in the Bay of Islands.|
think that because of the rapidly decreasing population of dolphins this is essential.
The department also recommended some rules .
No wake within 30 m of dolphin
A maximum of 3 boats within a 300 m radius
Approach slowly from behind for the side not from front
Don't cut them off
Don't make sudden moves
Don't swim with calves two-thirds the size of their mum
Don't make too much noise
No boats allowed neer a 50 m radius from Whales
9. Stay 200 m away from mothers and calves
10. Scan ahead to see any dorsal fin
11. Don't drive through a dolphin pod
12. Give the pod a wide berth
13. Make the most of Encounters
14. Give all the dolphins NZ Wales lunch break between 11:30 a.m. and 1 p.m.
15. Let Dolphins rest in these places,Waikare inlet,Kerikeri inlet,Te Duna inlet,Deep
water cove and Northeast of Waewaetorea Island.
These are the rules that doc are proposing for the Bay of Islands. And | agree with them.

PN RA LN~

| think that there should be a big area We're boats can't go so the dolphins Can look after the
young.

There needs to be a safe place for dolphins,Give them time to be themselves and give
mother's extra space.

WE NEED TO SAVE OUR BOTTLENOSE DOLPHINS WITH THE MARINE SANCTUARY.

12
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Bosco

13
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To who it may concern:

Dolphin numbers are falling rapidly, with now only 26 today. Over the last 22 years, the Bay of
Islands has no longer been a safe place for dolphins to raise their young. The Bay of Islands
has been taken over by boats who go out to the Bay of Islands every summer. The department
of conservation is proposing a marine sanctuary for the dolphins and | agree with it.

Unfortunately, humans are spending too much time with the dolphins so the dolphins can't eat,
care and feed for their young. Humans need to leave the dolphins alone so in the dolphins
spare time they can do these things. Summer is when all the boats come to the Bay of Islands
and that is when all the calves are born.

Because of humans in the summer of 2019-2020 no new calves where born. There is also a
75% mortality rate for calves. The Bay of Islands is no longer a safe place to raise their young
and feed them. Dolphins and humans both like the warm water in the summer, so that is why no
calves where born in 2020. Bottlenose dolphin spend 86% of there day eating and feeding.

Bottle nose dolphin number are decreasing from 278 in 1999 and now just 26. In 2022 bottle
nose dolphins could be locally extinct. Dolphins have a 91% decline in just 21 years. Out of the
26 dolphins in the bay, only 16 constantly visit the Bay of Islands. We need to save the
bottlenose dolphins. There needs to be a place In the Bay of Islands where dolphins and calves
can be safe.

We don't want the dolphins to be extinct. We need the Bay of Islands to be a safe place for the
dolphins to raise their young. We need to respect the dolphins and these rules that Department
of Conservation are placing. We can’t swim with calves that are half the size of a fully growen
human. You need to be at least 300 meters away from the dolphins if you see them. Also you
must not drive throught the middle of the pod. These rules will help keep the dolphin safe.If we
don’t want the dolphins to be Extinct, then please follow the rules. Lots of dolphins are hurt from
these boats so please, if your on a boat don’t go more than 5 knots when you see dolphins. We
are loving our dolphins to much.

In conclusion we need to care and look after these dolphins so they don’t go extinct. So please
place a marine mammal sanctuary in the Bay of Islands for the dolphins.

From Amalfi

15
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Bottlenose dolphin in the Bay of Islands

In 1999 there were 278 bottlenose dolphins in the Bay of Islands but now there are
roughly 26 bottlenose dolphins today.The problem is that in the summer the dolphins
visit but so do lots of people and their boats so dolphins get distracted and don't have
time to feed, rest and care for their young. | think you should bring in a law for the
dolphins.

How we could help dolphins:

1: Give dolphins space

2: Stay 300 meters away from pods of dolphins

3: Have a maximum of 3 vessels near dolphins

4: Leave dolphins in the morning so they can feed, rest and care for their young.

Dolphins have too much contact with people because people chase them

and people go too fast around them.

The numbers of calves being born is decreasing with no new calves being born for the
first time in the scientific record in 2019/2020. There is also a 75% mortality rate in
newborns making it really difficult for numbers to increase.

Therefore my conclusion is they should bring in a law for dolphins. Not just common
dolphins, all dolphins.

| would be very sad if these beautiful dolphins were extinct when I'm older because |
would love to show my kids these dolphins when I'm older and so will everyone else .

Act now to put in place the proposed marine sanctuary to protect our dolphins for the
future.

17
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Bottlenose dolphins in the Bay of Islands.

From 278 in 1999 to just 26 today.
| think there should be a law to protect the dolphins.

Dolphins are spending too much time with boats and people. Dolphins need space from
humans.Dolphins have no time for their babies because there is humans around.People
want to play with them and that is not ok for dolphins.Boats go to close to
dolphins.Boats go too fast and hurt the dolphins.People chase them.

The Department of Conservation has recommended that people should follow these

rules,

A maximum of 3 vessels within 300 m of a dolphin.
no wake allowed within 300 m.

Approach dolphins Slowly.

Never drive through dolphins.

Don't make sudden changes.

Keep noise to a minimum.

Scan ahead.

Slow down

Give mothers and calves space .

Stay away from these areas

Kerikeri Inlet.

Te puna Inlet.
Waikare inlet.
Deep water cove.

| think that we should have a marine sanctuary for dolphins, because if we
don't have one then slowly dolphins will die and become extinct in the Bay
of Islands.

19
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Did you know that a dolphin can have ten babies and only three live but do
you know why? Well because we are going too fast on our boats near the
beach; faster than five knots. The time when the dolphins come to our
beaches is when everyone goes fishing in summer.In fact in the summer of
2019/2020 no new calves were born and that was a new scientific low
record. In 1999 there were 278 bottlenose dolphins today there are only 26.
We need to be more aware of and protect the bottlenose dolphins.

| believe that the max of three vessels ( jet skis and kayaks) should be
allowed within a 300m radius near pods of dolphins. 42 out of 84 worldwide
recorded in New Zealand 7.5% decrease in BOI bottlenose dolphins each
year. You can find NZ fur seals, long-finned pilot whales, humpback whales
and orca/ killer whales in the BOI.

A roopu has formed between DOC and Nga Hapa kaitiaki o te Péwhairangi
and they are going to have wardens to protroll the bay. Only 16 bottlenose
dolphins visit the bay but when they visit it in summer that is the time when
boats like to visit too. And because of all that moving around from the boats
they don't have anytime to rest,feed their children.

This is why | think we should have a marine reserve in the Bay of Islands
and it will help raise the population of bottlenose dolphins and it also keeps
them out of trouble. Please pass the law to make a marine sanctuary in the
Bay of Islands.

-Mia Wilton

We wrote a letter about bottlenose dolphins to the government so we can
try and convince them that there should be a marine reserve in the Bay of
islands for the Bottlenose Dolphins first we had to look at other
submissions to the government then we had to take notes on websites
about dolphins after that we had to put it on a plan then we wrote it i am
very proud of my writing here is my letter.

22
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By 2022 Bottlenose Dolphins Might Go Locally Extinct!!!

Did you know that Dolphins In B.O.l are dropping by 91% decline in 21
years. Because in 1999 there was 278 dolphin that visited the bay and now
only 16 dolphin visit .As some people might know, the Bay of the Islands
isn't a safe place for dolphins and their calves.So in my opinion | agree that
the proposal of the marine mammal sanctuary should happen.

From over the years there have been some tragedies happening to our
bottlenose dolphins that isn't helping the dolphin environment. (Boat
strikes,noise population, harassment and separation of mothers from their
new calves). Some bottlenose dolphins have died from boat propellers or
have been injured because of these reasons.| strongly believe that boats
should at least go 10 knots and stay at least 300m from dolphins and their
calves.

Female dolphins and their calves get disturbed 86% a day by humans and
boats, likely getting distracted while sleeping or eating or even from
looking after their young ones. Which also means we should give them at
least 100m extra space. People should at least give dolphins a 3 - 2 hour
free time. So don't approach dolphins between 11:30 - 1:00

How can we help?We should respect the local guidelines by scanning for
dolphin dorsal fins, slowing down if approaching groups of dolphins,
giving dolphins and calves extra space and turning off motors so we don’t
disturb any activities that are happening. Also let dolphins rest around
Waitere Inlet,Kerikeri Inlet,Te Puna Inlet,Deep Water cove and the area
northeast of Waewaetorea Island.

In conclusion, | strongly believe that if we don't act fast right now our
bottlenose dolphins could be extinct by 2022 , In my opinion | agree that
the proposal of the marine mammal sanctuary will hopefully help the
dolphin environment. Act fast now or their aren't going be any more
dolphins in the summers.

By:Shaylin Apiata
From:Bay of island international Academy

24
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To whom it may concern

By 2022 all bottlenose dolphins will be extinct. | agree with the proposal to have a marine
mammal sanctuary in the Bay of Islands to save the dolphins.

The boats interact with the dolphins and it interrupts their eating and sleeping routine.
Sometimes boats drive straight thru the pod of dolphins which causes the dolphins to be
scared or they get hurt by the boats propeller and they could possibly leave the bay. Sometimes
the dolphins don't want to raise their babies in the bay because of all the boats that don't keep
300m away from the pod. If the dolphins come near boats you have to turn off the engine and
let them go by. If you do not turn off the engine the dolphins can get caught up in the blades.
Dolphins come into the bay at summertime but that is when all the boats normally come to the
bay for the holidays.

In 1999 there were 278 Bottlenose dolphins, since then the population dropped 91 per cent and
now we only have 26 in 2020.Now only 16 vist the bay frequently and that is continuing to
decline.Sadly only 3 out of 10 baby dolphins survive their first year which means that the
population will not be able to go up.

The Department of Conservation recommends that we can help by scanning ahead for fins so
you know where the dolphins are. When you see dolphins we can keep a low speed or
completely turn off your boat so you do not hurt them.There is a Max of 3 Boats within 300 m
from the dolphins. You should follow the dolphins from behind or the sides if you want to see
them. You should not drive through a group of dolphins. Please follow the rules when
interacting with dolphins. Give dolphins a break between 11:30 am to 1:00 pm.

The proposed sanctuary suggests some rest areas for the dolphins at Kerikeri Inlet, Deep Water
Cove, Te Puna Inlet and Waikare inlet. That is what we can do to help these dolphins

Now for all these reasons | agreed with the government proposal for a marine mammal
sanctuary so we can protect our bottlenose dolphins in the bay or else they will not be here for

long.

kind regards Nate

27
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To whom it may concern
Dolphins Dying in the Bay of Islands

Most people know now that there are only 26 bottlenose dolphins that visit the
Bay of Islands. Since 1999 the dolphins in the Bay of Islands have decreased by 91%.
This is happening because they are spending too much time with humans, | believe that
there should be a law put in place to protect the dolphins.

What we can do to Protect the Dolphins
People should stay 300m away from dolphins, if within range only go 5 knots and
only three vessels at a time. Also do not go to these places; Waikare Inlet, Kerikeri Inlet,
and Deep Water Cove. These are only a few of the places that the DOC stayts not to go
to.

Give Dolphins a Rest
Give dolphins a lunch break of 1 hours 30 minute from 11:30 to 1:00 When
dolphins come in the summer people do too. This gives the dolphins no time to rest, eat
and care for their young. In 1999 there were 278 but today there are only 26 that visit
the Bay of Islands. They spend 86% of their time with humans and their boats.

Dolphin Decline

In the last 22 years their numbers have declined by 91%, that is a 7.5% decline
each year. Also there is a 75% mortality rate in calves. From 278 in 1999 to just 26
recognisable individuals in 2020. Of this 26, only 16 now frequently visit the Bay

Conclusion

In conclusion | believe that there should be a law in place. There are many other
reasons why there should be a law but | think these are the main reasons. If it keeps
going like this by 2022 the bottlenose dolphins in the Bay of Islands will be locally
extinct.

From Julien

29



WS-BOIMMS-11238

30



11. WS-BOIMMS-11238

Marine summary for dolphins in the
Bay of Islands

278 in 1999 to only 26 to this day.
91% of dolphins have disappeared in the past 21year.
Having a marine sanctuary is a good idea so that dolphins do not decline

cveén more.

When us people distract dolphins from their calves there's a chance that they
are not looked after properly and are likely to die . Isuggest that there are
safe spots for dolphins that should be located at waikare inlet ,puna inlet and

deep water cove.

In summer times everybody loves fishing and swimming but when boat go
zooming thru a pod of dolphins there's a chance Ithat the propeller damage
a dolphin, that is why Ithink we should stay about 100m away from dolphins
because boats are distracting the dolphins from there normalactivity such as

feeding there baby calves and sleeping . Ibelieve we should leave dolphins

alone between 1130 to 1:00 so that the dolphins can be dolphins.

In conclusion iagree we should get a marine sanctuary because it is our job
to protect these dolphins from declining even more in the Bay of Island

From Koralee apiata

Bay ofisland international
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To whom it may concern,

Did you know that we are known as the marine mammal capital? You can find
species such as New Zealand fur seals to bottlenose dolphins. Sadly we can't say
that our bay in Paihia is thriving with bottlenose dolphins.We are losing our dolphins
and it makes me sad.| think it's absurd that there is no law to save these dolphins.

Leading from my previous paragraph, the bottlenose dolphins were an unbothered
population of 278 in 1999 , now in 2021 they are a shocking number of 26! Now only
having 9.35% of the population we used to have, only 16 of the 26 still come and
visit the Bay of Islands. Scientists have said that there has been a 7.5% decrease in
bottlenose dolphins each year and that no new calves were born in the summer of
2019/2020, that's terrible!

From my visits to the bay, | can say that they are getting too much human contact.
Everyone likes going out on the water in summertime, sometimes for a swim or for a
fish, but even the dolphins like the summer waters in the Bay. When people go out
on their boats for a swim they are oblivious to the fact that they might be separating
pods of dolphins or hitting them. They also don't know that they occupy 86% of
those same dolphins' time that they could be using to sleep,eat or care for their
young.

| believe that we should give the dolphins some time to be alone. | think that having
a few hours of peace without any boats would be good for them. | think that those 2
or 3 hours should be between 10-12 am. | think the roopu between DOC and Nga
Hapu kaitiaki o te Pewhairangi is a good start as well as the wardens going around
the bay and monitoring. | also think that there should be a curfew for boats as well. |
think having all the boats in at at least 7pm is a good way to give the dolphins rest.

Concluding this submission, | think that it's insane that no laws have been put up
until now, when they are on the brink of extinction in our Bays. | think that they
deserve to live and that no animal should go extinct in our waters. If | ever have
children | would want them to be able to see the dolphins when they go out to the
ocean. | would also love to be able to come back to Paihia and know that these
dolphins are thriving and enjoying their time in our waters. Now that this submission
is ending, | would like to say that | will be glad to see these dolphins back in the Bay!

Molly Para
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To whom it may concern:

By 2022, dolphins could be locally extinct.

Over the last 20 years, the Bay of Islands has become an unsafe place for the dolphins and
their calves. | agree with the proposed marine sanctuary.

The Bay of Islands is a fun location for people, especially during summer, and many people
enjoy zooming around on boats. But they probably don't know that dolphins also enjoy Bay of
Island summers. In fact, dolphins are usually born from December to February. Dolphins spend
86% of their day surrounded by us and our boats, and that distracts them from eating, sleeping
and looking after their new calves. Dolphins need time to be dolphins.

There has been a 75% mortality rate in newborns, the highest seen in the world. Not to mention,
over the summer of 2019/2020, no calves were born. Calves are hugely important to the welfare
and numbers of the dolphins, and if no calves are being born, the numbers will be decreasing
even more rapidly.

In 1999, there were 278 dolphins. Right now, there are 26. And only 16 of those 26 are
frequently visiting the Bay of Islands. That's a 91% decline in just under 22 years. All these
statistics proven by scientists show we need to save these dolphins.

Now you understand why we need to protect our spectacular marine mammals. Imagine telling
your grandchildren about how dolphins used to live here in the Bay.

The Bay of Islands should be a safe place for dolphins and their calves, and need to be
protected. | took this photo earlier this year. | would love to be able to take another photo like
this, to be able to say, “This photo is of the dolphins in the Bay of Islands!”

We need to save our dolphins!
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To who may concern

Bottlenose dolphin numbers in the Bay of Islands are falling dramatically. From 278 in 1999 to
just 26 today. The numbers have fallen so much in just a little bit of time so | think New
Zealanders should have a say on a proposed marine mammal sanctuary in the Bay to stop
people from hurting these lovely creatures.

We wonder what will the marine mammal sanctuary do about this problem? What needs to
happen is no swimming with marine mammals, vessels to maintain a 400m distance from
marine mammals and within the Bay of Islands, vessel speed to be restricted to 5 knots within
marine mammal sites. If you go around these areas keep your speed at least 3 knots waikare
inlet, kerikeri inlet, te puna inlet, Deep water cove, area northeast of waewaetorea these are the
designated rest areas for dolphins in the Bay.

There is too much contact with these mammals. The proposal developed jointly with nga Hapu o
te pewhairangi and DOC outlines some much needed rules to help protect the marine
mammals. Latest research shows a 75% mortality rate for these dolphins. With so many boats
on the water as people enjoy the summer, that is also the time when some marine mammals
have their babies and it is not safe for them to be around humans. With the distraction of
humans on their boats means the babies can’t feed from their mothers. The behaviors of these
mammals are critical to their survival.

So it is my opinion that we should have a marine mammal sanctuary. We have to stop making
contact with them because it is too dangerous for them, for the reason we will need to have

rangers out on patrol. So can we please make a marine mammal sanctuary.

From Shaun R
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From: Gary Underwood

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: BolI Marine sanctuary

Date: Wednesday, 21 April 2021 11:40:16 am

Sirs

Some of the proposals are unworkable.
I have only ever been a 5 knot boat. Which attracts the Marine mammals.. They like to

play around my boat. You expect me to stop?

The problem has been all the tourist boats hownding them plus the fast
boats and their noise.

I don't anchor at Roberton or Entico any more due to the wakes.

Gary Underwood
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Why bottlenose dolphins
need to be protected?

Did you know in 1999 there were 278 and 26 today. Of
these 26 bottlenose dolphins only 16 visit the bay.
Scientist’s research shows that 91%declined in the Bay
of Islands. That's a 7.5%decrease in the Bay of Islands
every year. We need to provide safety for the
bottlenose dolphins, the population is fading away very
quickly. In my opinion we need to save these dolphins

before it's too late.

Why is it that bottlenose dolphins have so many
injuries? Main injuries are caused by propellers. When
locals approach pods of dolphins they mustn't change
direction or speed suddenly. If you see a dolphin half
the size of a grown human don’t go any closer than

300m. Don’t swim with bottlenose dolphin calves.
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Summer is a big holiday for lots of people and everyone
is out on the water swimming at the same time the
dolphins are feeding their calves and feeding
themselves. Boats and swimmers don’t give the

dolphins enough time to rest and care for their peers.

To solve this problem we need to follow these rules:

e 3 vessels allowed within 300m of a pod.

e Keep slow around dolphins.

e When your approaching dolphins do it on the side
or behind.

e Don’t speed or change your direction all of a
sudden

e Don’t swim with calves

e Be quiet not to loud around dolphins

e No boats allowed 50m of whale or 200m of female
whales and calves.
Safe rest areas for these dolphins:

e Waikare Inlet
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e Kerikeri Inlet
e Te Puna Inlet
e Area northeast of Waewaetorea Islands

e Deep water cove

I agree with proposed marine sanctuary to not have
too much contact with people, They are not safe in

Bay Of Islands and how we can keep them safe. We
need to save these bottlenose dolphins now before

it too late.
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Why we need to protect Bottlenose
dolphins.

The bottlenose dolphin population is crashing, we need to act fast. In 1999 there were only
278 bottlenose dolphins in the Bay of Islands; now at this moment there are only 27

bottlenose dolphins swimming in the bay.

Bottlenose dolphins spend 86%of their days surrounded by boats, jet skis, kayaks and
more. These things can affect the way they eat, sleep, and how they take care of their

calves.

These dolphins can get hurt and scared by boats driving by, speeding and changing
directions all of a sudden. Calves can get split up from their parents if people cut across the

pods.

In summer in the Bay of Islands, it is common for boats to drive through the middle of a
dolphin pod at high speed — because either they haven’t seen the dolphins or they think they
will get out of the way.

But dolphins can get hit by propellers, and some have died from their injuries. In the bay
over summer many people want to get close to the dolphins, but getting too close can harm
them and their calves. That's why I think that people should stay at least 100 meters away

from the dolphins, so they can have some space.

Conservation minister Kiri Allan announced a mammal sanctuary covering most of the Bay
of Islands, to provide much needed safety for the bottlenose dolphin population. I suggest
that we should have a time- span between 11:00am to 1:00pm to watch the dolphins, then
after that time the dolphins will be able to spend the rest of there day with their calves

Tagree that we should have a marine sanctuary, because it will protect the bottlenose

dolphins and other marine animals in need.
By: Mika silich

From: Bay Of Islands International Academy
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Did you know in 1999 there were 278 bottlenose dolphins
and in 2020 there were 26 bottlenose dolphins and in
2021 there are just 16 bottlenose dolphins that come to
the Bay of Islands today?

If we don'’t look after the bottlenose dolphins they will most
likely be extinct by 2022 and the other people can’t see
the amazing creatures that we have in New Zealand.

Scientific records say that in 2019/2020 no new calves
were born for the first time in scientific record. Also, calves
have a 75% mortality rate.

We need to leave the dolphins alone so they can feed
their calves and so they can sleep and spend time with
their babies and grow and thrive.

If you see a pod of dolphins and they are about the size of
half a man you have to be 100 meters away from the pod

and if you see a pod you have to leave them alone.

Therefore | believe that we desperately need a marine
mammal sanctuary and rules to protect the dolphins.
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There has been a 9 per cent decline in the local Bay of Islands bottlenose
dolphin population.

| would support the government proposing a marine mammal sanctuary
to save them.

Best of all the Nga Hapu o te péwhairangiis working with the DOC and
together they would protect all marine mammals.

(DOLPHINS HAVING TO MUCH CONTACT FROM PEOPLE)
WARNING! Tourism presents new threats to our marine mammals. Human

related threats known to bottlenose dolphins include entanglement in
recreational and commercial fishing gear or illegal feeding.

There's been many illnesses passed from dolphins to human visitors,
including viral, fungal, and bacterial infections.

(DOLPHINS NOT BEING SAFE)
Eventually there were 16 species of dolphins that are considered to be in

danger of extinction according to the endangered species act.
Approximately 14 species are believed to be endangered and 1 is thought to
be extinct.

For these years that have passed we should keep our dolphins safe so they
can't be killed.

For the reasons for this submission we should get more dolphins in the
future.
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TO WHOM MAY CONCERN

278 is how many dolphins we had in 1999. It is now 2021 and there are only 26
dolphins in the Bay of Islands. | believe that if we keep going on like this our
dolphins could go locally extinct. That's why | believe we need to have a marine
sanctuary in the Bay of Islands.

Dolphins are surrounded by humans and boats 86% of the day, which distracts them
from eating and sleeping. It is no longer safe to raise the young because they are
getting distracted too much and can not put enough attention to the younglings.

It is no longer safe for dolphins to swim around too because boats can separate the
dolphins from their pods and they can hit the dolphins if the boat's drive too fast. |
believe that boats should stay at least 100 meters away from the dolphins because
the dolphin$ need space. If boats want to get close to dolphins they should only be
allowed for a certain time then leave them for 2 hours to have their lunch. Those
times when they are given space should be 11:00am till 12:00am.The places where
there should be a marine reserve should be Kerikeri inlet, Deep water cove and Te
Puna inlet.

In conclusion | believe we should have a law that states the dolphins independence
and a marine reserve in the Bay of Islands. Because | am pretty sure that | don't want
to have to be a parent that tells the story of an extinct animal called the dolphin.

FROM MAX
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From: Rosemary Gardner
Sent: Friday, 23 April 2021 7:55 am
To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary; Steve

Southworth; Katrina Frankum; Karen Poole; Karin Hoksbergen; Adele
Jones; Adriana Sofia Ruiz Restrepo; Unnati Lal

Subject: Fw: Excellent Proposal to create a Marine Sanctuary and | highly
support it!

Bay of Islands Marine Mammal Sanctuary;

Please accept my submission of support for the formation of the Bay of Islands Marine Sanctuary.
This is a once in a life time opportunity to preserve and protect all marine mammals and all marine
life in an ecologically perfect environment. If we as a community do not respond quickly to eliminating
the dangers that are killing our marine mammal populations, we may lose these miraculous animals
forever.

In a recent publication from DOC it was stated that there are 26 Bottlenose Dolphins living in the Bay
and 12 babies were born the last five years with only two babies surviving. Under the current
circumstances, the dolphins are in danger of extinction due to lack of food and too many boats near
the dolphins can stop them from resting and feeding. It can be stressful for them especially for mums
looking after their young. | have personally seen boats chasing pods of dolphins knowing there

were babies in the pod struggling to keep up with their mum .This results in the low survival rate of
the young. There is also another danger of over fishing, hooks, lines and nets discarded in the bay
and ocean which can cause serious and permanent damage to marine life.

The Bay of Islands could be an excellent breading ground for all marine life and now is the time to
preserve our beautiful ocean environment. Thank-you for your efforts in completing this important
work.

Respectfully Submitted,

Dr. Rosemary Gardner

----- Forwarded Message -----

From: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>
To: Rosemary Gardner

Sent: Thursday, April 22, , 09:26: +12
Subject: RE: Excellent Proposal to create a Marine Sanctuary and | highly support it!

Kia ora,

Thanks for previously providing some feedback on the proposal to establish a marine mammal
sanctuary in Te Péwhairangi (Bay of Islands).

Statutory consultation has now begun for the marine mammal sanctuary proposal and we are formally
inviting submissions on the proposal. The submission period opened on 20" April and is running until
5pm on 18" May.
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If you would like to have your feedback in the email below considered in the statutory consultation
process, please respond to this email confirming that you’'d like us to treat your feedback as a formal
submission.

Alternatively, please feel free to lodge a submission through one of the methods detailed on our
webpage linked below.

Details of the proposal we are consulting on can be found on our
webpage https://www.doc.govt.nz/boimms.

If we do not hear back from you before submissions close on 5pm on 18" May, your feedback in the
email below will not be considered as a submission in the statutory consultation process.

Nga mihi,

Te Péwhairangi (Bay of Islands) Marine Mammal Sanctuary Project Team

Department of Conservation - Te Papa Atawhai

From: Rosemary GardnerP

Sent: Friday, 16 April 2021 9:07 am

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>
Subject: Excellent Proposal to create a Marine Sanctuary and | highly support it!

Thank-you for your efforts to protect the dolphins as well as all marine animals. Many times | have
seen dolfins chased by boats even when it is well known there is a baby within the pod. The Bay of
Islands has the potential to be a sanctuary for all marine life.

Respectfully Submitted,
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Dr. Rosemary Gardner

Sent from Mail for Windows 10

Caution - This message and accompanying data may contain information that is
confidential or subject to legal privilege. If you are not the intended recipient you are
notified that any use, dissemination, distribution or copying of this message or data is
prohibited. If you received this email in error, please notify us immediately and erase all
copies of the message and attachments. We apologise for the inconvenience. Thank
you.
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Dolphin numbers in the bay of the island are falling dramatically.
From 278 dolphins in 1999 to just 26 today.

Encouraging New Zealanders to have their say on a proposed
marine mammals sanctuary.

What will the sanctuary do?

Do not swim with mammals.

Vessels to maintain a 400m distance from marine mammals
and within the bay of islands.

Vessels speed to be restricted to 5 knots

Latest research shows 75% calf mortality rate

| believe that we should make a marine mammal sanctuary
for these dolphins because next thing you know they are all
going to be extinct. And it will probably be our last chance to
see any bottlenose dolphins around the bay of islands. So |
say we should make a marine mammal sanctuary. Please
help save these marine mammals and their all we have.

From Stacy George
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Te Péwhairangi (Bay of Islands) marine mammal sanctuary
proposal submission form

Your details
Your name F | N Mo 7

Orpunization (if

Crraat mddpean

Saburhs

Ermail nodress’

FEcime TLimeEr

Are you whinas hapil or iwi that sxercises kaitiakiangs in the proscsed sancosry sma?
[ ] Yes LT
X
W yeui anmwered yes, pleass provide details (o, which haps andior i do vou afliare t)

‘Which group(s) best describes your interear:
[ ] Nerthland / Te Péwhalrargd Bay of Islands community member
[ 1 Whlinaw, hapd o bwi that exerclses mittakitangs in the proposed sapcianry anes

| Recresticnal maritime wease] cperabar
o i
L | Coammercial maritime wessed opsrator
I I Loonl basiness o
[ | Loesl somsmanity group
:
1 1 § " 1
:ﬁ:{“l!'.!r.’ B2 16 M dealand general |_._|L:|--
(] Science ared research
|

! I Envirosmental o
[ 1 ©ther (plexse specify)
Offieial Information Aet 1982

Please note that any submission you make will become publie infapsstion and that anyoas cas wkk for

eopies af all sabmissions undar the Oficial Informaton A= 1582

The Ufficial Indeematicon Act states that we s make Information svallable unless there s gond
reason for withhelding it and provides & list of sisch reasons In sections 6,9 and 18 If you think there i
i '_.I'-ﬂ-:l Fenson bo withkald P he inlcrmation., please itate thie in wour submdssban, F‘-‘]l:':-".l TEREOT EAY
imclude commenial sanfidensiality or that it b peresnal information. Move that sy decizion that |s made
by DD o witkhaald ind
to b pelemand

armation carn b padewed by the Ombadamn, whe may raquine the [nfarmation

[11 Id lik i . ; b1}
L i [would like specific infermation in my subsieslan withheld

Floase state the reasons for wanting epecific informatien in this sisbmission withhald,
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Your submission
You can provide any fesdback on the proposed marine mammal sanctuary you would ke,
However, snmesring the following questions may nssist in malking your submissicn:

L Dy support or oppase the peoposed marine mammal sanctuary?
18 e, williy, & Wiy Eot™

2 [ you bebieve the proposal shaubd be changed or aenarded?
If s whaz changes would you proposs, and why?

3 Do you agree with hiw we fwre charncterisad the peoblem, objectives, snd impacts?
{F me. bewr wonald you change it?

I ”.:U-.',E 'E__"_w'l'ﬂf' L.l('[E}l‘L-"TE 1%; Ser ﬂ'ﬂrh‘l‘c-";.'rl'-. ] f'-h’-hl i
bt o -.Lf—'"’.l,_}\ 11 j)\? {'l!"\}.l_ N l]t’t""'-,h}_r_i';;."- -j-i"i )
I fo i Hhaem leLf:.-L — l ‘i-.l'.ﬂ'l,. byt 1 WY 14

Vit Hﬂ-f .:1.:."51\ fentAL, f‘;-ﬂﬂ-‘“ ] I L’L'E'i-fr 10 ':m"ﬂ_.

‘hﬁ"-.'ﬂjf circh. £ bhva. -
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Te Péwhairangi (Bay of Islands) marine mammal sanctuary RECEIVELD
proposal submission form 10 APR 2021

Your details PR— i i

g los
Emai| Gadcress

Phome nizmbser

A you witdnml, hapd of i that exsccises kaitinkitangs in the pEops aaem ] ARy areaTt
s

[ 1 Y [] Ma

“]"W answered yes, ]ﬂ!l'ﬂl' PITII'HﬂII donasla [, w e Jur;l. maddor e do vou afellohe fo):

Which group(a} best describes your interests

{ ] Manhland / Te Fvhairang] Bay of Islands communine mamber

[ | L e b e Rty e that caeecises kaiclakitnnas i the G IAMC TGRS AITE
| | Recreational maritime veasel coeraio:

| | Commereial marit) e vwaie] priaior

Loos] buslness areri

I Local eve i group

[4] Mamtser af the Mow Zosland qenaeal pubdiz
[ ] Science and reseasch
Ly

| Exwirommesial grougs

[ | Crboer (please spaeiiy}

Offieial Information Aot 1902

Posase Birte Ehat any Poabmission vou maks will beccse pubille Intarmation and that asyone cxn sk far

sbmissians uncer che Ofelal Informatban Aot 1963

Thie Oifhcial Information Act sisnes thar we s Eads | niormation svatleble unless thare @ &
reazon for withholding & end provides & L of &
B good neapan foowithhaold smesshe |mleet

| """1;.:||:"|'!'|.:|||':r Of TTEl el i:l-l'r-'-l:1| "||'.'_\-_—.'|:|l_ L Mohe thst aey de

include commercia Al iy mace

B¢ DO S0 withbold Enformation can be pinvimasd oy 10w Crmitrudarman, wha may requam che iclorsation
ta b pebeased
I | i woiald Hko specihe infarmanion & nty subimiseisn withbeld

Piease siate the reasons for wasting specific information in this submissicn withheld,
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Yeur submission

ou can provide any feedback on the proposed marine mammeal sanstiary you wowld e
However, answering the following questions may assist in making your sabmistion

t. Dy you support or oppose the peapoied rmasine mammal sanctuary?

1§ se, why, o why not?

g. D you bellews the proposal should be changed o amapded?
1§ e, wiat ehanges wodld you propose, and wh

3. Diooyots agres with e we haee chamcterived the problem, chijectives, and impaca?
I neot, herwr would you change it?

-

e o o

g T e i l"f
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Te Péwhairangi (Bay of Islands) marine mammal sanctuary R
proposal submission form ﬁEEEIvGD |
10 APR 2001

Your details

FoAIr nAMmE

gy

Clrgarisasion (1

Strent acdidiee
Subairh

iy

Hisifi

3
Erail adelpeai

Phome mambser

e o wisknau, hapd ar iwi that esercies Eaiiiakitangs |/ he Propossd ELNCTOLTy nrmes

I | e [ B

If you anewrersd yeu, pleass provids detalls (ep. which hapd minfor et dayou a iWiiare ra)

Which group(s) best describes your intarest:
| Warkland / Te Pirwhadrangl Bay of Islands comominity e b
[ | Whinau, hapd a¢ b thst sxereises imitlakimngs in the proposed aencbasy’ aes

| | Recrenticnsl neatitiane i SR YRR

| Commercial muaritime el of

Lzl business cwner

[] Leal compmusity group
11 Mamiber af the Mew Zaslind gereral pubdic
: :i Srience and eseasch

| | Envirccimental grinigs
: '.'I:'||'r'::!|'\-;-..-\- .:_:__:\_,-_._:._.J
Hheiad Informetion Aet 1583

Floase note tht sy subimisaicn you make will pecome publio infosmation amd 1l sycns San S far

simileda ander the Cfcial Informadion Aot 1582

ot B HE o

The Cfficial Infemutéon et atatis that s mast mabor information svailable wnle thens is o good

reasar For e phow = BRd i.."_'.-uﬂl.':- a list of smeh reasons in sections 8. § aced 56, I you 1RiGE 156 &

¥ g0 PEasan i wit
include commercial confidestinliny or that |t is persanal informmsion. Mate that sy decisian that i mads
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by DO {0 withhold informstion can be meviewed by the Ombodsman. whi mey reqaiee the inlermatisn
to be reloased
P

LI | would |ioe FRETIET ||I'1,'|;:1'|--:: LES LY S ubenlaalon withheld

Flease state the reasans far wanting specific Infarmation in this submisson withhald,
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Your submission

¥eni can peovide any leedback on the proposed maripe enarsree] sanctuasy you would (ke
Hewwerver, amswering ibe following questlans may sssist in making vour submission:
£ Do yoa suppon of oppass the propesed masise mammal sanchaary?
1f o, wehy, oo why pot?
& D you beliess the proposal ahould be changed or amended?
1 wa, wha changes wauld you propose, and why?

2 Do you agree with how we have charscterised the prebleem, obisctives, and impacts?
1l nat. b wroald o change 12
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s R T Y i - e bella s T T O
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Te Péwhairangi (Bay of Islands) marine mammal sanetuary

proposal submission form

Your details - -
Faup s | I"' L4 1' ¥ oy |'L- ! I:_'l'

|__' It Ii|'.

Drganizstion (if
Sweet addrecs
S baary
Ciiy
g
Ermmil aodreas
Phone neamebe
At o witsinm, hapd or iwd that exesvises ksitlakitangs in the proposed sanctusry acea?
[ ] Yeu BpR

I yoa answered yea, please provide detakls (o5, which bapd andior fei do pow eflicne )

Which group(e) best describes your interest:
: E Mertninmd / Te Péwhals angl Bay of falamds o Tt isn iy e bes

[ | Whinau, I‘.-:IF'J or bl 1RET eeeneises kajt lakitamgn in the proposed sanciuary ates

Fleroreaticns] masitime vz p el

I
I I I-.:'\-'"l' APTIR :ll-‘r;l 15 Vs ODETNIOr
_-; lern| biasiness awmer

[ | Local commnumnity groap

I-,,f'.i'!r:mr--.'r ot chae Mow Zaaland garargal pubiic
| | Selence and reaeasel

| 1 Emvircarsental grougs

: E iy l:];.lllli.lm tpesi I':,r:l

Official Information Act 1982

f—_—
af

Fiease note thar any subsmisslen yeu make will become public information asd thet ssyoes can ask §
ropies of all submisibons usder the Ofheial Indomation Act 182

The Offris] Infommarien Act atates that we maiet maks indormaesicn svalleble woless thers is o good

8 i peosvides o list of pach reasors (n sections & g and (8 1€ yau think there i

reasan foe w d
& g reaser 1o withhald specife Infoemation, please state this |k yesr submisason A good ressco may
inciude commaceinl canSdemiality or that i is personal informarios. Mees 1k any decizion that is mads
by DOC 1o withkald infarmation can be reviewned by the Omibudasnan, whea may regquine the informatios

to ke evlassed

[ ]2 weald like speshe information in my submisslon withhald

Plaasa a1ats the reasons for wanting specifie information in this submisson withheld.
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Your submission

Yous ean provide any feedbeck on :h;prap-u-ud.mu:in.l-ruunml sanctuany vou would |
Howerer, aeavering the following questions may ssist in making yoar ssbmission:

L D yeu suppan or oppose the proposed madine mammal sanetuney?
1E #e, why, oo why ne?

2 Do vou balievs the preposal should be changed or amended?
18wy, whiat changes would you propose, and why?

3. Dro you sgree with how s have chamcrerised the problem, objectives, and irpects?
1§ rucn, hiossr wroald yois change 17
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Te Péwhairangi (Bay of Izlands) marine mammal sanctuary CEIVEL

3 APR 2021

proposal submission form

Your detalls B
Yerid rosms '::_ Lt lr'l".; -"-I_. } o L

Iripanieatiom

Sorest addmes
S ooty
i

Regian

Emnil address

Aré you whimmy, hapd or fel 1het exercises miiacimngs in the propored sansiiary sy’

[ | Yea |-‘| Mo

Which group(s) best describes your imterest:

[ 1 Meorhisnd / Te Péwhalzangi Bay of lalarsds ceenneudiv msmbes

I | '.'l":||II.1..|.i'|r:-\. 2 Uafl KD @d0ifisdd Rl HREITETED ) Lhe propassd ianctuary nnes
| : Rarcramiianal marivine vids| o S i

. i
Camioescial maritime vorsel operador

i | Lescml S MRy AT

[ 1 Loeal commurrity group

|t Member of the Mew Zealand garsenl pubdis
CaTC N :""-'l.'"i:

%
| | =EWRERREEE §houp

[ J Cehae [prmame apecity

Crfficial Information Act 1982

Flease pote that amy sabmlsalon e maks will beceaie frsaile Inlerenation 1'|]l that semeone can ask For
copdos of all subaimsbans under the Ozl |afermaton Ad 158

Trwe Official Informarios Act atased tha we must make information available anless there o & geod

i1 and peesridun a iz of such ressons in sections & 3 snd 18 [ vou think 1hers s

-'i-\JI\.A.I-d FEASEE 15 Wil Ral "F""':F--' '.:|!.¢|||:l|"|- '|.?:|‘l.'|l_-' staie this in yoar sabmission A Qs | resan Sy

inelude eomemaesial o lity or that it is personal information. Mote that any decision thar is mads

by DO o withhold § il ke povieswed b the Ombudsman who may requie the infeemmson
10 bt eelmused
I | 1 wezvealdd lika Epaciin imlermetaarin ey eahmission witnheld

Flaasa atate the reasons for wanting specific information in this sabmission withiseld.
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Your submission

Yeiz can pravide any feedback on the proposed marine mammal sanstusry you wenild liks,
Hirerar, apawwiing 1he following guestions mey assist in making your submaision:

L Do you suppen os cppoas the propased murine mammal sanctuary?
iFlu,wlr;.r.ﬂt'nﬂ'p}'nhﬂ

2 Do you believe the proposal should be changed oe amended?
IEmﬂutiwrthmminﬂhﬂ‘u'?

3 Do yoo sgree with how we have charscterised 1he problem, obfective, assd [mpacts®

1E noc, berer woinld you chiange 7
ﬂ".r ;Lf-"'flt‘-' & “'rl:{.l'lr"'r-n:'a (ter D¢ ‘7"'-:-" 1'('{_{ ,-"‘P'H_". e o
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Te Péwhairangi (Bay of Islands) marine mammal sanctuary m

proposal submission form 30 APR 1

Your detalla

i
I

Your name

Crpuntsstion (1§

AT Rl dlfidd

City
Basgicmn
Emall addpeaz

FReare numsber

Alre yoa windnau, hapd ap e 1B sxercies kaitiakitanos in rl_.,-_'h_.!. i marie iy aren?
| 1 Yea FHa

1§ you answared you, please previde detadls (op, which b ape ancbior twilao vou afalime el

Wihich group{s) best describes your interert:

| | Korhlard /' Te Péwhaizangt Bay of [slends comemumnioy msmbses

hapel or iwd thisl exercises kmitinkitan Qi it tha Picpases sEnciGary arus

WEiknaLL

Fecreational mantime vesse! aji o 181l

ha SATITTIE P TNACTIME VesS Gfetalar

y
| Local business awset
: . Looel coanen IR groiag:

[} Mepsber of ehe Mew Zealand generad public
[ 1 Seieree and reemach

b Qroups

[ ] Crher {plosse specify):

Cifficinl Information Act 1982
liz information and thet asyone cen wsl fop

Please pate that any submissfon you make will bevams skl

eeples af il subminsions under ke Ofcial lefeemmrian Aot 158

Thw Oiffecad Inbenmation Act states thar we prus |:'_|'-:d-:'|ll_.,-|;;.1-;r\-;; mvuilable unleas 1here (3 & oo

FidesTs 30 witfihodding (& and peovides o Bt of sach reasana [o sections 8 & ued B JE o 1ksitale shaer= s

withhold 5;11‘".':.;.-\.' nifarmatise |.-:-w|1.|- siafe bhlw in o subrmissine. A of Sta o 0 I ALY

& goad reasan io

include commerrial conBdentd nal information. Mote thiet ary desssles thit is mada

Esvy oo char it ba g

4 by 1hee Cimbudeman who may regiule thie indormatbion

by DO 16 withbald information can be pinvin
1o ke reles ap

[ 1Eweald like specihe informuatian in

Pleass state the reasons for wanting specific information in this submission witkhald,

T Butamisason wWithheld
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Your submission

Yieu can pravide asy fesdback on the proposed maring mamsmal senesry you would like,
However, arswerizg the follewing questions miy sssist in making yous sishelialon:

t. Do you support of opposs the proposed mardne mammal sanchusary?

1f 30, whyr, or why not?

g, Do you balieve the proposal should be changed oe amended?
f e, whar chunges would you propase, and win

1. Do you agees witk hew we have chamcterises the problem, cbjeethes, snd impuess?
H riscit, v wmalel e chaeege it?
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Ryan Jaggers

Sent:
To:
Subject:

Follow Up Flag:
Flag Status:

Kia ora

Friday, 30 April 2021 11:40 am
Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Marine Mammal Sanctuary

Follow up
Completed

I'm writing as an individual kayaker to support the Marine Mammal Sanctuary in the Bay of Islands. This year I spent a
very enjoyable week kayaking off Urupukapuka island.

The reduction of the dolphin population by 90% since the 90s is shocking. All vessels, especially motorised ones, should
keep their distance. As a kayaker, it's always a delight if dolphins choose to approach us but we should never disturb

them.

May | suggest this sanctuary is urgently followed by a proposal for a significant Marine Reserve to protect their food

sources too.

Nga mihi | Warm regards

Celia Wade-Brown
Mangatarere Valley

Carterton 5791
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Ryan Jaggers

Sent: Friday, 30 April 2021 9:34 am
To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: Marine mammal reserve

Follow Up Flag: Follow up
Flag Status: Completed

You can’t ask people to stop and let dolphins swim through And 400 meters is absolutely stupid Leave everything as it is

Sent from my iPhone
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From: Patrick Kaines

Sent: Tuesday, 4 May 2021 6:55 pm
To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: MMS proposal submission:

Patrick Kaines,

| cannot support the proposed Marine Mammal Sanctuary. DOC fails to make its
case with scientific analysis data. Parts of the safe zone requirements are
unworkable, and enforcement of the rules may not always be attainable.

The entire proposal should be withdrawn and further comprehensive analysis into
the root cause(s) of declining numbers be evaluated.

I don't think DOC is onto the root causes. Root causes must be identified and
corrective measures evaluated before any meaningful improvement will be
made. ldentifying root causes is often like peeling back layers of an onion.

DOC does not adequately prove vessel activity is the cause for diminishing numbers
of dolphins in the Bay. | don't dispute the decline in numbers, but think factors other
than vessel activity play a more important aspect. Where is the analysis of the food
supply chain, water quality and other environmental factors such as water
temperature and noise?

What has changed in the Bay since 19977
More commercial viewing vessels, and more vessel traffic overall
Degradation of fish stocks
Degradation of water quality
Increase in aquaculture activity
Changes in ecosystem of the Bay
Other

If the food supply chain is broken, then dolphin numbers will decrease as well as
their activities. Diminished food supply will mean fewer dolphins in the area. DOC
must determine the present and projected food supply chain to estimate the size of a
sustainable dolphin population? To support a dolphin population of 100 the Bay
would need to regenerate an annual food supply in excess of 700,000 kgs. Can the
Bay do that?

Water quality in the Bay has substantially diminished in the past twenty years. One
doesn't need to be a scientist to see the color of the water change to know the
turbidity has increased. Increased turbidity can affect the food supply chain. The
upper reaches of the Bay are extremely turbid, and after rainfalls the water has the
appearance of an effluent pond. One never sees dolphins in the upper reaches of
the Bay. DOC might work more on cleaning up the rivers emptying into the
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Bay. Water in the Bay should be blue or clear, not brown. So twenty years ago
there were more dolphins in the Bay and barnacle growth on vessels was
negligible. Today the reverse is the case, could there be a connection?

And where is the analysis of factors such as aquaculture, water temperature and
noise? Those must be considered.

There are problems with safe zone 2. This is a large area with considerable vessel
traffic. The proposal would require all vessels, including sailboats to reduce speed to
5 kts; a considerable inconvenience. As for maintaining a distance of 400 m; from a
small vessel close to sea level one would be hard pressed to spot dolphins in the
water at 400m, especially for my old eyes. 400m is a long way on the water. Also, if
one reads the proposal, swimming from the beaches would be restricted if dolphins
came within 400m of swimmers. How's that going to work? And how is DOC going
to effectively measure ones distance from dolphins?

Why are some commercial vessels allowed exemptions? Commercial operators are
in the Bay nearly every day with an objective of providing their paying passengers a
viewing of dolphins. This group does more to distract dolphins than any

other. Rules should apply to all vessels. Private vessels seldom intentionally take to
the water to view dolphins as opposed to commercial operators. And yes, | agree
there are some idiot private vessel operators that harass the dolphins.

I'm a grumpy old man who is on the water in the Bay almost every week. | have no
interest in viewing dolphins. I've seen the water quality change. The proposed
sanctuary doesn't target the root causes of diminishing numbers. | doubt the
proposal will have any significant effect.

Let me just add, | think the submission process is a sham. It's clear that DOC has
already decided on the proposal, and submissions are sent DOC. Where's the
oversight to evaluate submissions and audit provisions to ensure actions taken have
a positive impact?
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Doug's Yard

5 Moy i
Deparment of Conservation

SLIBMISSIONS TO THE: BAY OF 151 ANDS:

MARINE MAMMAL SUANTUARY PROPOSAL T e
Utarahilbfhara.cong

Sy namse is Dag Schimisek and | am ibe swner and proprictor of Deag's Opus E

Poaatvard in ihe Boy of 1slands for the last 27 years, | have also been a manner most

af my life and zailed perbsps many thousands of sea miles both commsercially and

privately whlst halding a Mew Zealand Commercial Launch Yaster tscket.

Becauase of the implications and viroos asserions made for this proposal, | bave
made it @ point (o atend maltiple consuliaions with stakeholders and mariners from
Stevard Ldand o the BCH. 1 have alse had discussions with Mre DufTey aind Ms Pebers
of DK TWT a4 the proposal’s public forum in Paikin along with numerous requests
fior imformistbon o the Depanme that kave ot all been fortheoming and cormes 1o the
follvwing conclusions becagse what [ requested shonld have heen readily to hand,

I aloing his, | have alse come 0 accepl that these same sues ssom o exist along the
ertine cosstlines of New Zealand and appear to be driven by o lack of knowledge,
pssumption, and presumed probabifities that do not exis in our marine envirenmens
of For any exact regard for the manine mammals we osiensively ane inving to prodect, |

I thevefore redact my 20 March 2021 open letter to Bie Minisiers by this submission,
s the proposals outlined in it ane oo complex and unmamagesble when faced with ihe
historic realifies of the effects on Dalphin wien interacting with humans an the BOL

Funibermors, it would appear that thess issues ane alse mixed with perceptions af
inalienable rights amongst the vamous parties'sinkehalders based on ecomonuics or
unreselved claims o individual eovironmsental elements that may be directly affecting
the imended oul comes for marine mammals and ibe enviromments in which they hive,

There aze also other matiers Like the wistdoms of imposing these measures m e
confines of & harbour thai has o wide range of use and seasonal fluctuations of those
uses thal are not addressed andor weaghed agains the assusied prohalsilities

However, | do comear with the “Conditions governing commercial operaions and
behaviour of all persons arownd any marine mammal™; parsuang to 518 snd Schedide
af the Marne Mammals Protections Act 14992 bt conversely do not support this
proposal om the fandamental groands; that o krowing marieer stabks or otherwise
sovks oul any marne mammal 0o maneer that might cosise them ham, disruption of
their hisbits, or that is in the parsait of a |1:|I||.|.rir|l.|.'ruu!i|:||._|,“i-'||:| them.

Thesse bezing the actions of igromece andior reckless behaviour or those unsderakings
of commsercial interests sumounding fishing or access operations 1o marine marminsals
for those whom are niol maniners and'or ane in effect andsmen with #ero knowleilpe
af the impact of their pamticipation in this practice,
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This particularly so, when some of the commercial permit holders guarantee and/or
have guaranteed the public the chance to interact with Dolphin, let alone other marine
mammals, whilst seemingly breaching the regulations or their permit conditions to do
50, Clearly a stone hard case surrounding enforcement of the “rules ol engagement”
thal is otherwise driving this plan of action in the BOT specifically for the BOI This
all taking place when we really should be considering greater environmental goals and
how to achieve them.

My main concerns in reviewing the details of this proposal being:

A. The potential implications of a proposed management plan for the BOIMMS
that is ultra vires (o $3B (2) of the Marine Mammals Protection Act. 1978 that
may have further implications as SECONDARY LEGISLATION outlingd in
seclions 4-6 of the Bill of Rights Act 1990, -

B. The subsequent breach of s 18 and/or Schedule 3 of the Marine Mammals
Protection Regulations 1992 with proposed area specific rules that will be just
as unenforceable if not combined with further legislative action to secure
meaningful destgnations and intended reslrictions supporting environmental
reforms that can be publicly supporled as a whole nation wide.

C. A perception of predetermination for the BOIMMS that would seem likely
coupled with conflict of interest in research leading to misrepresentation with
all potential “Stakeholders™ regarding “POSSIBLE EXTINCTION” of the
Dolphin in the BOI without primary evidentiary substance.

D. A likely combination of all three that has led to not only bad management of
available resources, but dereliction of those dulies prescribed in the Acts in
enforcing of the “Regulations™ since 1992 that seems to be at the core of the |
issues driving this proposal. And thereby delegating those responsibilities of
the Department to unqualified persons on po’itical grounds that are in all
events, inappropriate, unenforceable, and have no mandate basis in law as
proposed.

E. Tailure to fully disclose information in a public process to establish a seventh
Marine Mammal Sanctuary in one of the most trafficked boating areas in New
Zealand. This where relevant “best scientific research™ has not been provided
in relation to what is being proposed and/or why these proposcd rules should
supersede legislation for a population of Bottlenose Dolphin that is not at all
proven to be ENDANGERED but solely on the belief of ENDANGERMENT!

I am therefore opposed to the current scale of the proposal for following reasons:

1. Lack of scientific research into the specific parameters impacting the
cnvironmental effects that might be changing the behaviour and habits of ~ *
Dolphin in the BOL This mainly due to insufficient funding or misdirected
research.

b2

Lack of scientific research into the specific parameters impacting the
environmenial effects that might be changing the behaviour and habits of these
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same Dolphin along the inshore waters of the coast outside of the BOI from
East Cape to Cape Reinga duc to misdirected andfor micro area research.

Lack of scientific research into the effects of all classes of small vessels up to
(65 leet/100 tons) on Dolphin. Their underwater harmonics and/or sonic noise
emissions at speeds up to 10 knots in displacement by sail or power or both as
prescribed in s 18 of the act; propeller cavitation by way of type of drive; their
speeds of up to 30 knots in an extension of all previous research with regard to
shipping noise that wholly appears to be the only parameters io date affecting .
all of the low frequency communications of marine mammals. This in an
attempt to establish blame on recreational vessels without reasonable or *Best”
scientific proofs.

. Lack of sciemtific evidence that the mortality of infant Dolphin is a direct
cause and effeet of a sailing vessel of any kind; numbers of sailing vessels in
the form of any regatta that in effect, lcave no discernable “wake or wakes”. In
the event of a vessel under power that produces a discernable “Anthropogenic
Noise” over and above the ambient noise of the sea beyond a radius of one
hundred and fifty meters from its source astern at any specd. This referred to
as the “Gap” in scientific research by: (Frontiers in marine science, Oct. 2019;
THE EFFECTS OF SHIP NOISE ON MARINE MAMMAILS — A REVIEW.
From page 1: “Therc appears a bias to more easily accessible specics (i.e.
bottienose dolphins and hurmnpback whales), whercas there is a paucity of
literature addressing vessel noise impacts on river dolphins, even though some
of these species expetience chronic noisc from boats™. This specific cvidence”
held by DOC and vet funding in-house what appears to be redundant and/or
repetitive research leading to already established conclusions.

Lack of scientific evidence in the sociological, physiological, or physiognomy
research that will in any way promote a form of “rehab” program and/or
expunge the behaviour of “Bow Ridding” in Dolphin learned and exercised
over millennia world wide and in the BOI when the greatest number of small
vessels/craft including shipping are present in the months of December to the
end of March and otherwise not remotely to that effect April to December.

Lack of specific evidence that DOC has been able and/or cven willing to
enforce the prescriptions of enforcement pursuant in the Acts regarding
commercial permits and/or licenses to marine mammal watching tourist
operations. This being the case, when research has shown direct impacts on
habits and/or abandonment of areas by Dolphin that have coexisted with .
human activity of many kinds after the abolishment of sealing and whaling,
and prior to the issue of those same permits that have now become clearly
problematic and environmentaily unsustainable over that time. This, then, the
onty clear evidentiary factor in the BOI sctting aside the reasons for infant
Dolphin mortality that remains unexplained.

Lack of recognition of years empirical maritime knowledge of the waters of
the BOI along with research evidence world wide that appears to be ignored in
the process of this proposal by unqualificd persons over those whom have
used and navigated these same waters with marine mammals since long before
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the formation of the Department of Conservation and any of the research
practices undertaken by DOC sporadically leading o this proposal.

{With the above said, I can however, support the establishment of a Marinc Mammal
Sanctuary inclusive of Dolphin, extending from Tapeka Pt in a Northeast line to “Red
Head” outside of Okahu Island hence to Piercy Rock of (Motukokako Island) hence
to Cape Brett; inclusive of areas ag indicated for special circumstances where the
current “Regulations™ are strictly enforced by DOC rangers. This excluding any
harbour administrations by a Regional Authority with an overall set of rules that
govern any harbour applying to all vessels/craft up to and including any class of ship].

This would entail the following due to the lack of a robust long term plan for the BOIx

[ The immediate and complete abolition of all permits for commercial intcraclions
with Dolphin/Marine Mammals within the harbour limits of the BO1 year around.

1. Onee all of the 10 parumeters of information are canvassed above, “conditions of
compliance” within the Acts are enforced in all coastal waters for all vesselsicraft
including the BOI with specific regard to the summer periods between December and
April each season.

111 A completely independent cvaluation of the information for the purposc of public
notification of a wider proposal that can increase the probabilities of enhancement of
the marine environments in the BOI and along coustal waters from Tauranga to
Doubtless Bay.

IV. Public Notification and the subsequent evaluation of al! submissions to the above
heard by an independent body of three commissioners representing all three of the
Parliamentary Ministrations that have the oversight for coastal waters. This for the
purpose of establishing a Marine Mammal managemenn plan for the entire northeast
coast and the establishment of a Marine Reserve overlaid upon the BOIMMS. This in
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wecunimg @ sustalfable plin fiv futuee generations of both mammals and humans ma
protecied maring environment that 15 our Bay of Islands as well a5 the coast,

V. That if we ane goang to niake any fulune assumptions sarmounding Dolphin aboit
thisir behavisar or habits, let us take inlo sccoum that they ane one of the trudy mores
imbelligent rerresirial beings in the wild, This in relat.on to their evolutionary coanter
parts on land bike the African Elephant and Great Ape; very much "ENDANGERED
SPECIES™; that all have some charncleristics as we Honso sapicns. bai none i any of
the social hang ups and’or sensitivities brought on within the lnst few minutes of the
evolutionany clock when compared to the mass of ages of the Marine s Mammal,

They are therefore likely inbuitive, sdaplable, playful, loving, social, and caring whilst
termtiial, combative, and agpressive when needs be, But they ase not hunan and are
mot sl led with the human traits of =ocial and individual self-desimoction by way of
formed addictions that override their primal needs for survival. This is partcularly so
when none of the plobal evidesiiary proofs on envirenmendnl impacts on them has
remotely been canvassed inthe lead up o this proposal. This feefis a species that is
BT BERCCRAING EXTINGT and'or ENDANGERED becuuse of their chinoe
phandon the BOI or 1o or nob to intemct with humans iscluding boats and ships.

The hottom line of thes proposal is therelfone a case against small vessels/cral tha
intersect with Dolphin through engendered evidence is not entirely made out; is
secondany legislation by its imtenl; and acknowhedgad by DOC a5 @ partial sodution.
W heress commergial permits allowing imbercourse for extended pericds with marine
maminials i chearly problematic, can lead to further ahandanment of specific ansas,
ani for what sciemtific research there is; has boen proven e be so for many years!

With respect. it is an absalube nonsense o assume: That if the commercial permil
hilders are albroed to remain out in the BOE other vesselsferaft and Dodphin will not
pravitme w those vessels and'or that because they ore mostly in communication
smongs) themselves on the position of groups of Dalphin or other maammals, o
protracted unmatural presense 10 the determent of Dalphin wall oot continee; this
clearky with regulations and permit conditions complets]y aside.

In the end, The Department of Conscrvation bas had almost thirty years o exercise
their judicial tools and responsibilities to implement permanest plans in mafters
profecting marise habitars, Ard dusing that time in te BOL there has boen & long
continuous effort to preserve the inner sland arcas for just such & parpose. These all
invieriably oppesed By the very factions DO is now proposing 1o delogate its legal
autharily 16 s ci-managemeril pariners in o scheme that compbelely avoids tls cone
isziies causing the decling in. andfor abandanment of tse BOW by, Bottlenose Dolphin,

It is therefone inconceivable that wath the weight of evidence that s 9o hand against
the comtinusiion of the permits in the BOL, as much as it was toabelish scaling and
whaling in the kst century, the MiniseeMinisiers will not take the bold view abead in
achieving workable aml enforcesble plans pursuant o the legislation that is already m
place. This for these purposes tbe Department has heretofore avosded for many years
for whatever reasons: by pow introducing what appears to be sccondary legislation,

CC: The Director General of Conservation

a
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. THE EFFECTS OF SHIP NOISE ON MARINE MAMMALS - A

REVIEW, (FRONTIERS IN MARINE SCIENCE, 11 OCT 2019}
. BOTTLENOSE DOLPHIN - WIKIPEDIA, (10 APRIL 2021).

. AFRICAN ELEPHANT — WIKIPEDIA, (10 APRIL 2021).

. CHIMPANZEE — WIKIPEDIA, (10 APRIL 2021).

BILL OF RIGHTS ACT 1990 — PART II, (SECTIONS 4-6).

. A PROPOSAL TO ESTARLISH TH= BOIMMS — {FORIEWORD
WHAKATAKKI KORERQ, PAGE 2 “LOCAL EXTINCTION"}!

. REQUESTS FOR INFORMATION TO DOC — (“A-F").

The “BOLD VIEW CONCEPT PLAN™, an outline for the future of
national marine compliance REGULATIONS as enacted.

98



33. WS-BOIMMS-125155: 1

@ frontiers

in Marine Sclence

CPEN ACCESS

Edtited by:

Apnatta Breckwcld,

Laibing Centre for Tropezal Manne
Ressarch (L, Garmany

Rerierwad by:

Franks Havengnd Jensar,
Woods Hok Goaanograohc
Ingtitution, Unifed States
Coraig Aarar Radford,

The Uriversity of Auekiang,
Mavs Zealand

*Correspondence;
Christing Erbe
c.ebe@owtin.cdu.au

Specialty section:

This arficle wat subritted o
Maring Coggraten

andf Sustanabulty,

& see o of the poraal
Fronfiers iy Maring Siwnse

Receivad: 15 June 2015
Accepled: 11 Sepdardar Z0HY
Published: 11 Octobar 2018
Citation:

Eite S, Madoy B4, Schosman AR
Srath I, Tigg LF and Embing £8
AAI8] Tha Effects of Shig Maige an
danne AAamimals — A laview.
Front. idar Sl G906,

o 10,2569 mars. 207 9 (HAT

berotices in Manns Soience e o Eras.ong 1

of 173

REVIEW

The Effects of Ship Noise on Marine
Mammals—A Review

Christing Erbe’™, Sarah A. Marlsy?, Rende P. Schoamand, Joshiua M. Smith?,
Leah E. Trigy® and Clare Beth Embling®

' Cerire for Marine Science and Technoiogy, Suwhe Unaersity, Perth, WA, Austeaba, 7 natifute of Manne Sciences, Unngrsity
nf Partamouth, Podsmculh, Uitsd Koo, * School of Envirenmental Soeccas, Mefson Mandels Uriversdy, Ford
Eiizaheth, South Africa, * Haery Sutler Inshiute, Murdoch Unversity, Fecth, Wi, Avstralia, * Sohoz! of Biofagics! end Maring
Eoionces, University of Phenouth, Plemoltn, United Kinggorm

The nurriber of rmarine watercraft is an the rise —from private boats in coastal areas to
comrmercial ships crossing oceans. A concomitant increase in underwater noise has
been reported in several regions arcund the globe. Given the important role sound
plays in the life functions of marine mammals, research on the potential effects of
vessel noise has grown—in particular since the year 2000, We provide an overview
of this literature, showng that studigs have been patchy in terrms of their coverage
of species, haoitats, vessel typas, and types of impact investigated. The documented
effects include behavicral and acoustic responses, auditory masking, and stress. We
identify knowledge gaps: There appears @ bias to more easily accessible species (i.e.,
bottlerose dolphine and humpback whates), whereas there is a paucity of literature
acidressing vessel noise impacts on river dolphins, even though some of these species
axperience chronic noise from boats. Similarly, little is known about the potential effects
of ship noise an pelagic and deep-diving marine mamrmals, even though ship noise
is focused in a downward direction, reaching great depth at little acoustic foss and
potantially coupling inte sound propagation channels in which sound may hransmil
over long ranges. We explain the fundamental concepts invalved in the generation and
prapagaticn of vessal noise and point out common problems with both physics and
hiclogy: Recordings of ship noise might be affocted by unidentified arifacts, and noise
exposura can be both under- and over-estimated by tens of decibel if the lozal sound
propagation conditions are not considered. The lack of anthropogenic {e.q., different
vessel typesh, erwvirenmental {e.g., diffierent sea staies or presence/absence of prey),
and bickogical {o.g., different demographics] controls is a cormmon problem, as is a lack
of understanding what constitutes the 'normal’ range of behaviors, Last but not least,
the hinlogical significance of chserved responses is mostly unknown. Moving forward,
standards on study design, data analysis, and reporting are badly needed so that results
are comparabila {across space and time) and so that data can be synthesized to address
the grand unknowns: the role of context and the consequences of chronic exposures.

Keywords: suditory masking, chronle noise , matine ship noise

shipping, marine
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INTRODUCTION

Marive traic in the worlds oceans is increasing. 'This includes
watercraft ranging fromn simall boats to large ships. Commercial
ships are increasing in number as well as size, linked to overall
economic growth (United Natioms Conference on Trade and
Developmaent [URCTAT|, 2018). Between Waordd War 11 and
2008, Lhe global number of ships rose by a facwe 3.5 and 1he
_total gross tonnage by a facter 10 (Trisk, 2012), Based on satetlite
altimeiry, global ship density increased by a factor 4 between
1992 and 2012, with the preatest increase in the Indian Ocean
(Tournadre, 2014}, Ship noise is rising concomitantly. Tn fact,
ships have become the most ubiguitous and pervasive source of
anthropogenic noise in the oceans. Ship traffic is responsible for
the steady rise in ambient noise at low frequencies (10-100 Hz) in
many ocean reions—a rate that has been reported to be as high
a5 3 dBfdecade (Andrew ot al., 2002, 2011; Chapoan and Mice,
200 1; Miksis-Cbds ol al, 2001 3 Miksis-Olds and Nichals, 2006)
Coneern about the potential effects of ship noise on marine
nrammals is not recent, but instead has been raised for decades
(e, Payne and Webb, 1971; Myrbeeg, 1978; Geraci nad St Aubie,
1480}, As ship noise peaks in the low frequencies, early studies
primarily focused on Jow-frequency specialist species such as
mysticeles (iv, baleen whales) (e.g., Fherhardt and Frans, 1962;
Cummings and Thompsen, 1971, Mysticetes produce and use
sound at the frequencies emilled by large ships, and they are
comsidered 1o be more sensilive at these low frequencies than are
other marine mammats {e.g., Pavks o1 al, 2007h; Crantord and
Krysl, 200 5). However, ships also emit significant enerpy at higher
frequencies (tens of kHz) {ep, Arveson and Venditis, 2000
Vermannsew ef ab, 2004; Vetrs et al, 2016), and so cdontocetes
{i.z., toothed whales, dolphins, and porpoises), which specialize
in high-frequency sound usage, can also be affected (2.8, Marley
clal, 2070), Nol only commercial ship trailic but also numbers
of small boats have been wnereasing around the world, Foc
cxample, the number of registered recreational vessels in the
United States increased by 1% per annum between 1980 and
2017 (U5 Departmaent of Homelsnd Secwity, 2018) In the stare
of Florida, Lhere is approximalely one registered recreational
boat per 17 people (Sidman and Tik. 2005). Similarly, parts of
Austratia saw increases of 3% per annum between 1999 and 2009
{Maw Guvernment Maritinie, 2018). In Sydney Harbour, 70% of
overall vessel trafiic is comprised of recreational hoats (Widiner
and Uinderwood, 20041 Noise from small boats peaks at higher
Trequencies (e.g., Frbe, 20i3; Brbe o1 al. 2016k) at which coastal
odantoceles ave maore sensitive (e g, Houserand Finneran, 2008},
The awise field around a buat or ship is not isotropic (i.e., il is
uol the same in all directions; e.g., Arveson and Vendiudis, 2000).
11 depends on source frequency and Lhe eavironment in which
the vessel (ravels, and it changes with vessel speed, foad, size,
and other factors (eg., Ross, 1976; Urick, 1953}, Consequently,
il is not straightforward to translate acoustic recardings made
in one envirnnment to others. Obtaining quality recordings of
watereraft noise is a science of its own, with numeraus flaws that
are cammonly utirecognized in the literature,
Similacly, determining the responses of marine ruammals to
walercrall noise has numerous challenges, incduding constraints
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in experimental design; variability in species-; population-, and
individual-specific characteristics and responses; and context-
specific factors that may need to be considered. For example,
many studies suffer bias from ohserver presence in that the
majority of marine mammal studies are, by necessity, vessel-
based. This introduces a potential source of bias from the
presence of the research vessel, as well a5 the noise it creates.
Furthermore, many studies strugple (o diferentiate belween
the effects of vessel presence and wessel noise, rgaulting in
confounding explanatory variables. Fven il researchers can be
confident in neise as the source of disturbance, meayurements
are often inconsistent between studies, thus complicating
compatisons. Animal behavioral responses can also take many
forms. Due to the challenges associated with studying these
fast-maving, far-ranging, often-submerged animals, the majority
of maring mammal behavioral response studies in the wild
concentrate on visible changes to physical behavior al the
sea surface, such as changes in occurrence or cessalion
of cerlain aclivities. Far fewer consider a combination of
behavioral changes, incloding acoustical behaviors. The resalting
knowledpe gaps, biases, and uncertainties may be minimized by
standardization and interdisciplinary cooperation.

In fact, the effects of watercraft noise on marine mammals
is an interdisciplinary feld: Sound generation, propagation,
measurement, and modeling are physics problems, et
monitoring animals, determining impacts, and understanding
biologicat significance arc biological problems. Misinformation
and miscommunication have led 1o numerous issnes with
underwater acouslic quantities, units, recording andreporting,
as well a5 experimental design, statistical analysis, and
interpretadon. This review provides an overview of the
field of watercraft noise jinpacts on marine marmmals, explains
the fundamental physical and biological concepts. highlights
commoen issues and problem;, identifies data gaps, and
discusses research needs.

GENERATION AND PROPAGATION OF
WATERCRAFT NOISE

There is a large variely of motorized boats and ships, such
ay recreational boats, passenger and car ferries, high-speed
hovereraf, cruise ships, tug boats, dredges, dry and liguid carpo
vessels, fishing vessels, oil and gas production platforms, rescarch
vessels, naval ships, submarines, ete. All of these produce noise,
Source levelst of 130-180 B re 1 11Pa m have been reported for
small walereralt such as jetskis and rigid-hufled inflatable boats

'In the case of ship anise, source levels (513 ace typically given a5 & root-mean-
square (rms” sound pressurg Jevel (SPL). The sound pressure is recorded a
same distance (i, in the far-feld) from the vessel, wnd the roor-mean-square
is computed (ie. literally squaring the pressure samples, sunumeng, dividing by
Iheir umber, and Vaking the syuare-raul) Applying " 20 log o} converts the tme
sound pressure fo 2 level guantity (e, SPLY n the far-Reld, Propagation loss is
typically modeled and o propagation [ess terin is added, vielding 2 (moncpolel
S referenced we 2 disaece of o dram the wource. 5PToand S1oare ths
eapressed in dB relative to 1 pPa and 1 pPa m. respectively. Note thal the
potation of *@ 1 m' is commuon w 1he fiteraiore but deprecated by the 150
(lusternatoned Ueganigalwan e Staudasdzsiion, 2014, 407
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(Trbe, 2003; Erbe et al, 2016b). Large and powerful watereraft
such as ferries, container ships, and icebreakiers have source levels
of 200 dB re 1 nPa m and more {eg, Fobe aod Farmer, 20
Simard et al, 2006 Gassasann et al, 20E7). Source levels may
vary by 20-40 dB within a ship class due 10 variability in design,
mrintenance, and operalional parametsrs such as speed (Simard
clal, 26006 oy et al, 2015).

The strongest noise source is typically the propeller when it
cavitates {Ross, 1976). Propeller cavitation involves the lormation
of hubble clouds behind the prupelier. Bubbles of all sizes are
created, then grow, vibrate and collapse, producing an overall
broadband noise spectrum that ranges from a few Hz to over
100 kHz {Teoss, 1976). Traveling at low speed andfor great depth
{hence pressure; e.g., submarines) can reduce and avoid propeller
cavitalion nolse. Cavilation noise increases with vessel speed, size,
and load {e.g., Boss, 1976; Urick, 1983; Scrimger and Heitmeyer,
1991; Hamson., 1997, Trevorvow et ab, 2008; Simacd ot al,
201 &), Cavitation noise is typically amplitude-modulated by the
propeller blade rate (i-e., the number uf propeller blades times the
number of rotations per second; Ross, 1976). “Progeller singing’
refers 1o narrow-band noise that is a result of vibrating propetler
blades. The engine and any machiney onboard a ship alse
produce noise, and this may couple well into the water through
the ship's hull (Urick, 1983}, The engine generates narrow-
band neise consisting of the engine firing-rate plus overtones
{Arvesan aid Vendittis, 20000 Furthermore, hydrodynamic flow
past the huall can Jead 1o vibralion of appendapes or cavities
generating additiosal narraw-band noise (Lrick, 1983). Overall,
e noise spectrum emitled by a ship may have multiple sources
that contribute noise from different Incations about the ship, at
different frequencies and into ditferent directions—leading to a
complicaled and dynamic neise field.

The noise field varics with frequency and angle about a
vessel {Arveson and Vendittis, 2000, Trevarvow b al., 20084,
Gassmanm et al., 2017}, Given that boats and ships operate
at the water surface and the propeller sits, st maximum, a
few meters helow the surface, emilled noise reflects at the
water sutface leading to a strongly downward-directed noise
emission pattern (e, Cassoann et oal, 2017} Io physical
termis, the source of the watercraft noise and its image source
{in air} create a dipole radiation pattern, This means that
watkereralt noise radiates very well Lo great depth in the ocean.
Radiation in the borizontal plane, near the sea surface, is
greatly reduced because of destructive interference of the image
source with the real source fie, the Lloyds inicror effecy;
uole that the interference patlern is frequency-dependent]. In
addition, the bull may shield sound propagation ftom the
propeller in the forward divection. These acouslic radiation
phenomena might explain why marine mamimals that spend
ca ot of liine at the waler surface are prone o vessel sirike
{e.g. right whales and sirenians) and why bow-riding marine
nyamraals (Wirsig, 2018} ave not disturbed by the vessel’s noise
{Cierstein et ai,, 2005),

As a4 vessel travels through diferent environments, from
canstal 1o ollshore walers, its noise (eld changes. In shallow
water, the propagaling noisc repeatedly interacts with the waler
surface and seafloor, where it is reflected, scatiered, and partly

Froatiees in Maeng B srsr SRR SIR Dg)

absorbed {e.g., Cule mud Podeszwa, 1967), The directionality of
the noise figld is highly variable. In deep water, the directionality
is dipolar {i.e., strongly downward} and intecactions with, and
hence acoustic energy fosses at, the seaflonr and sea surface
are reduced. The noise from watercraft traveling in deep water
easity couples into the deep sound channed fie, the so-called
Sound Fixing And Ranging (SOFAR) channel; eg, Williaws
and Horne, 1967; Shockley et i, 1982], where il can traverse
entire oceans with very litthe acoustic energy loss. The noise
from watercraft (raveling over sloping bathymetry (such us
the continental slope) can enler the SOFAR chanue] with just
gne seafloor rellection (Figure 1), Animals in coastal versus
offshore waters or atl fow versus greal depth may experience
quite ditlerent noise ficlds—even at the same range from
the same vessel.

IMPACTS OF WATERCRAFT NOISE ON
MARINE MAMMALS

The eflects of underwaler noise from anthropogenic activilies on
marine mammals have been summarized in several works and
include the following: behavioral responses, acoustic inlerference
(i.c, masking), temporary or permanent shifts in hearing
threshold {TTS, PTS) and stress {e.g., Richardson et al., 1495
Mowacsk el al., 2007; Erbwe el al,, 2018), Acute eileets on individual
animals are more easily abserved, more frequently published, and
hence better understaad than long-term effects an populations
from chronic exposures, Watercrafts are the primary source of
chromic noise cxposures on maring mammials.

We set out to review Lhe effects of watercraft® noise on
marine mamumals by compiling the literature from a Web
of Science search®, augmented by our personal libranes. The
fellowing crileria had Lo Be met fur articles w be included in lhe
review, Studies:

must have dealt with marine vessels;

o must have dealt with marine mammnals in water (hence
excluding hawked -out pinoipeds];

may have focused on one or the other;

must have measured, observed, modeed, or esimated
responses {i.e, articles that addressed the potential effects
of vessel noise only in the Discussion were excluded); and
did not need Lo have measured or modeled source levels or
received levels of noise.

A total of 154 articles were included in this review. A rapid
growth in the number of publications has occurred since the
year 2000 [Figure 2). Forty-seven marine mamimal species have
been studied, The most studied species are the botlenose dolphin
(Tursiops trencatys), humpback whale (Megaptera novheangliae),
and then beluga whale (Delphinapterus leucas) (Figure 3).
Figure 4 10aps the different study sites by spreics

TWeh of Sencr scirch information: Seaech string: 15 < (shipd O Bead QR
vessel$) ANTY TS - noise AND T5 = (marnc mammal3 OR wiale§ OR parpaises
OR dolghing OR seals (R sea lian$ OR sealion$ OR Jogongh (3 manaleed).
Yiars searched: 1972-2019 Numbes of aeparned aeticles 504,
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‘The reported effects of boat or ship naise on maring mammals
inchude chanpes it both physical and acoustic behavior, masking
of commiunication and echolocation sounds, and stress.

Supplementary Table §1 lists the articles we reviewed and
provides information on the following: the types of vessels and
marine mammal specics studied; the study location, objectives,

Fronhers in Fznng Scwnsg | aesergrdion sic.org

design, and methodology: and the animal responses observed
ar modebed. Several interesting patierns are revealed, which are
presented in the following sections, along with discussions of
the key findings for particular species groups. Additionally, a
number of common issues and problems arve identifted, which
highlight research needs.
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In the early 1980s, concern shout the effects of shipping and
hydrocarbon development in the Aretic led 1o several mulu-
year studies on underwater noise effects on bowhead whales
{Balaena mysticetus; v.g. Richardson « al, 1982; Greene, 1985
Pichardson «f ., 1385; lolmson b al, 1988). Tn these studies,
experimental approaches of bowhead whales by small vessels at
high speed showed that whales generally moved away, Lhereby
interrupting foraging, socializing, and playing behavior, while
spending less time 3t the surface. The early 1980s also saw the first
and only playback experiment an the response to vessel noise by
gray whales [Eschrichtius rebustus) in their breeding and nursery
lLabitat off Mexico {Dahlheim, 1987; Thehileim and Castellote,
2016), Gray whales have a limiled repertoire of low-lrequency
{40-1000 Hz) vocalizations, overlapping with watercrafl noise
(ahibeim et al, 1984; Muoore and Ljungblad, 1984 Dahlheim
and Castellote, 2016; Burnham et al, 208). In the presence of
ships and hoats, gray whales increased their vocalization rate, and
at times of increased outboard engine naise, received levels from
gray whales were higher (interpreted as an increase in source
levels; Trahtheim, 1987, Dahlneim and Castellate, 2016).

An increase in studies on the potenlial effects of vessel noise
on A wider range of mysticele species has occurred in recent
years. The most extensively studied species is the humpback
whale. Humpback whales in Glacier Bay National Park, AK,
United States of America, are prane ta high noise exposures from
lourism vessels and have been shown to increase the amplitude of
their vocalizations by 0.8 dB for every 1.0 dB increase in ambient
noise, while vocalizing less frequently (Frankel and Gabricle,
2017; Foarnet et al., 2018). Similarly, singing individuals near
Chichi-jima Island ceased their song afier a passenger-carge
vessel passed within 1400 m (Tayjii e al., 2018}, Humpback
whales off the Australian cast coast exhibited great variation in
hehavioral responses (o seistnic survey vessels with the airguns
turned off, While no behavioral change was seen n some trials,
others revealed a decrease in dive duration, travel speed, and the
mumber of breaches {Nunlop et al, 2005, 2016, 201 7ab, 2018).
Muost humpback whales did not respond to sunar vessels with the
sonar terned off [Sivle oL al, 2016, Wensveen el al, M) Thujil
et al. {2013) found that humphack whales moved away from large
vessels, while others noted changes in respiratary behavior (Haker
and Heroan, 1989; Frankel and Clark, 2002) and a cessation of
foraging activities (Rlair #t al, 2016). The large number of studies
on humpback whales and the resulting variety of documented
responses demonstrate thal context aftects behavior,

Comversely, North Atlantie right whales {Fubaleena glacialis)
show 10 behavioral response to ship noise at all, or ai feasl not
(o reeeived levels of 132-142 dB re 1| pPa rms from large ships
passing willin 1 nm distance, nor 1o veceived levels of 124~
139 B e | WPa rmis (main energy between 50 and 500 Hz)
fram ship noise playback (RNnwacek D0 enab, 2004). A lack of
behavioral response of right whales to ship noise is particularly
concerning due to the high levels of ship stnke in this species
{Laist vl al, 2001), aflecling their conservadon status (Kraus
el al. 20053 Nevertheless, analyses of Norlh Atlantic right
whale fecal samples suggested that neise from large commercial
vessels might increase stress levels (Rolland el al, 2012). In
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addition, sludies suggest that Tight whales have vocally adapted
Lo enviror ments with increased low-lrequency noise through a
shilt in vocalization frequency snd duration {Parks eval, 2007,
2009, 2011}, which may have been a response 1o compensate for
a loss in communication range (Clark et al., 2009}, Tennessen
and Parks (2016 modeled the communication space of mother-
calf pair up-calls in the vicinity of container vessels and found
that ah up-call would only he detecled when the receiving
whale was 25 km from the moving vessel and within 320 m of
the transmilting, whale, Another important souial call for right
whales, Uhe gunshol, was also found susceptible 1o masking by
vessel noise (Cunningha and Mountain, 2014).

A decrease in communication range as a result of increased
levels of ship noise has also been modeted for Brydes
[Bataenoptera cdeni), in (Balacnoptera physatus), humpback, and
minke whales (Balaenvptera acuforostrata) (Clark o al., 2001;
Chodeswiak ot al, 20002 Gabricle ot al, 2008; Patland et al, 2008).
The Lombard effect comprises changes in the spectral features
of vocalizations (i.e., in [requency and level) and in vocalization
rates, in order Lo compensate for masking {Lombard, 1911). Tn
addition to the examples from gray, humpback, and right whales
abave, fin whales lowered the bandwidth, peak frequency, and
center frequency of their vocalizations under increased levels of
background noise from large vess<ls (€ Lastellote e al, 2002).

Less attenition has been paid (3 the effects of noise generated
by smaller vessels. Dunlop (2016k) predicted an increase in
humpback whale social call source levels and the proportion
of sutface-generated sounds under increased vessel noise, as
ohserved in response to increased wind noise. However, no
behaviaral changes were observed at receivied levels of 91-124 dB
re 1 wPa rms from a recreational fishing vessel. An and Cereen
{20003 studied the response of humpback whales to four difTerent
whale-watching vessels, cach with their own acoustic signature,
approaching to 91 m distance, Tndividual whales responded
strongest (i.e., abrupt changes in direction and longer dive
durations) to the vessel with the highest received fevel {127 dB
re 1 uPa, 1/3 octave band leved at 315 Hz). Several other studies
report en the behavioral responses of mysticete whales to smaller
vessels in the absence of noise measurements. These studics
indicate avoidance of vessels at close range (Palka and Hamounl,
2001; Starwation el al, 2050). Changes in behavioral state and
respiratory behavior were also observed (Jalida el al, 20035
Maorele et ul., 2007}, with mother-call pairs eliciting stronger
responses than adults (Morete et 3., 2007).

Odontocetes

Much of the significant carly work un the potential effects
of watercralt noise op odontocetss was—similar o sludies
on mysticetes—a resalt of concern about Arctic industrial
development (hydrocacbans, mining, and shipping) in the early
1980s (e.g, LGL Led. 1986, Finler et al, 1990 Rechardson
el al., i990), The focal species were beluga whales and narwhals
{Manaduwi monoceros). In response Lo icebreakers, beluga whales
last pod integrity, commenced rapid movement, asynchronous
and shallow dives, and changed their vocal behavior {ie.,
vocalization typus) al received levels of 94-105 dB re | pPa
rms (20-1000 Hz), while narwhals chanped their locomotion
{i.e., exhibited more directed and slower movernent, became
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motionless, and sank) and fell silent at received levels of about
124 dB re 1 pPa rms (20-1000 Hz) (LGL Lid., (986 Cosens
amed Thiecl:, 988, Finley et al, 19900, Since the 1990s, heluga
whale responses to hoats and ships have been studied more
extensively it the 5t. Lawrence Esary, Canada. Here, heluga
whales have shown inereasing avoidance (e, increased dive
duration and swim speed) with the number of boats, as well as
other changes in both physical and acoustic behavior (Blane and
Taaksan, 1994; Lesage et al. 1999}, The Lombard effect has been
dernonstrated as an increase in source level, vocalization rate, and
frequency (e, shifl 1o higher frequencies; Lesage et al, 1999,
scheifule et al,, 2003),

In the case of breaked whales, much effort has been spent
on understanding the potential effects of ship-based sonar
transmissions given coincident strandings and naval exercises
{eg, DeBuiter et oal, 201% Goldbogen et al. 200% Sivle
el al, 2015 Evadsheim e al, 20070 The effects of ship noise
without sorars have been investigated less, Using passive acoustic
menitoring and acoustic lags, ship noise al received levels of
approsimately 135 dB re 1 pPa rms (0.1-45 kHz) affected
beaked whale foraping by reducing both the horizontal area
in which animals foraged and the number of successful prey
captures (as indicated by the number of feeding huzzes recorded),
with foraging efficiency reduced by > 50% (Aguilar Sota ef al,
2006; Divetta el al., 2012) Similaely, Tewer clicks were recorded
af sperin whales (Physeter macrocephafus) during vessel passes
{Awraru el wl, 2003), and decreases in sucface time, respiration
interval, and the number af ventilations were reported in
the presence of whale-watching boats ({ordon el al, 1992
A different study found no decrease of sperm whale acoustic
detections in ship noise (Andyé et al, 2017} Rather, an increase
in sperm whale acoustic and visual delertions was found near
longline fishing vessels, and propeiler ¢avitation noise (to be
exact, changes in that noise corresponding to typical operational
changes in longline fishing vessel specds) was ideatified as the
‘dinner bell’ altracting sperm whales to depredate (Thade ot al,
20071, such diverse responses {avoidance, no response, and
altraciion) highlight the importance of context in assessments of
unerwater noise,

Killer whales (Orcinus orea) in British Columbia and
Washington State have recently received much attention with

-regards to impacts from ships, given the steady decline in thew

population size, Changes in behavior (ie, less foraging and
increased surface-active behavior), vespiration, and swim speed
and divection occurred al received levels above 130 dB re | pPa
rrus (0.01-50 kH=), and the Lombard effect {i.e., increased source
level and voealization duration) has been reported in ship noise
Jevels above 98 dB re 1 wPa rins (1-40 kHz) {Foole et al., 2004;
Plalt el al., 2009, 2011; Lussean ot al, 2008 Nogen et al, 2009;
Williarns el al, 2002, 20104}, This geographic area has seena lol of
ship neise recording, quantification, and impact modeling studies
(e, Frbe, 2003 Frle ol al, 2002, 2004, Willlan of al, 2005
Cominelli el al, 2018: Toy et al, 2619)

A preat deal of vesearch has alsn focused vpon smaller
delphinids. Occupying habitals from (reshwater rivers 1o coaslal
estuaries and the open ocean, dolphins often experience high
habitat overlap with human acuvities. In particular, the potential
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impacts from dolphin-watching tourism vessels have been
im’estigared (e.g.. Scavpack ol al, 2000; Tusseau, 20043, 2005,
2006; Canstantine el ak, 2004; Lusseau and Higham, 2004; Bejder
e al., 2006; $tensland and Berggren, 2007; Arcangeli and Crosti,
200%; Cheistianser: of al. 2000; Seckenrenier ¢ al., 2002; Guerea
ctal., 2014 Muy-Collade and Ouspones-Lebran, 20145 Symons
et al.. 2014; Heiler ¢l al., 20146; Pérev-Torge ol ul, 2016). Dolphins
were displaced o changed their sile oceupancy in response to
vessel traffic (Tussean, 2005; Bejdler et al,, 2006; Rako ol al, 2003
Pirotta ef al.. 2015y Péree-Jorpe cboal, 2016), They altered their
movement patlerns within an area in response o vessel trailic,
with animals changing their direction of travel, beginning to
travet erratically, or significantly increasing traveling speeds when
approached by vessels (Au and Perryman, 1982, Nowacek etal,
200 Marttson et al, 2003 Lemaon @ al, 2006, Tusscau, 200
Christiansen el al, 2010 Martey et al, 200170} Watercralls can
cause a shift in dolphin behavioral budgets, generally increasing
time spent traveling whilst decreasing time spenl resting and
sociuliving (Lussean, 20050 Constanline o ab, 2004, Slensband
angd Berggren, 2007; Arcongell and Crosll, 2009 Steckenrenler
ot al, 2002 Marley el al, 2017h), Other chanpges in behavior
can include alterations Lo dive patterns, displays of breathing
synchrony, and changes in inter-animal distances Tfamik and
Thompson, 1996; Nowacek el al,, 2004; Haslic el al, 2003, Kreh
and Rabaui, 2004; Stensland and Rerggren. 2007). Furthermore,
dolphins have been abserved to alter their whistle characteristics,
such as their frequency range. in elevated noise conditions or in
the presence of vessels {Marisake el al., 2005 May-Unliada and
Warleok, 2008, Guerra et al, 2004; May-Collado and Quinones-
Lebron, 2004; Papale et al, 2015 Heiler et al., 2016; Rako Gospid
anek Picciuling 2016 Marley et al, 2170), Changes to whistle
duration have alse been teported {May-Collade and Wartaak,
2008 Guerra et al, 2014; May-Collado and Quinanes-iebeon,
2014), as have increases in whistle production rates {Scarpaci
et al, 2000; Van Parifs and Corkeron, 20815 Buckstatl, 2004
Guerra ¢t al,, 201 4; Martins et alk, 2018).

However, delphinid studies are heavily biased loward
patticular sprcies. with some receiving considerably more
research attention than olhers, The hatllenose dolphin { Tersiops
spp.) has been the focus of the mosl research effort of all
the adontocetes. Bottlenose dolphing have a cosmopolitan
distribution, ranging from notthern Scotland  toe southern
New Zealand anil sccupying both coastal and pelagic habitais.
As a result, they are available to marine mammalogists argunid
the warld, and 5o dominate the literature. Bottleuose dolphins
are also the most common cetacean kept in captivity, which
has facilitaled a range of physiclogical studies regarding the
impacts of noise thal have not been possible for other
species; e.g., stadies on how behavioral end acouslical changes
alfect energetics. Dolphin metabolic rates increase during
periods of vocal effort and sound production, with energy
requirements varying according to the iype of sound produced
(Noven etal, 2013; Helt et al, 2015 2006), This combined
with increased energy expendilure due to more tme spent
traveling, moving al speed, avoiding vessels, ot leaving impacled
areas, tesults in disturbance having potential cumulative
energelic consequences,
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Conversely, little is known zbout the responses of dolphin
species that tnhabit relatively coustrained systems that are also
somne of the warld's busiest waterways. The river systeins utilized
hy these species ave known to have high levels of vessel traffic and,
in same cases, there s evidence of river dolphins being the target
of lourism activilies (e.g. buto, Inia geoffrensis, in Brazil; Je 84
Alves o al.. 2012). Ganges river dolphins {Platanista gangetica
gangetice) showed mixed responses lo approaching vesscls,
including changing direction to orient away from the boat,
prolonging dive tires, and displaying atrraction toward the hoal,
as well as no obvious effect (Hushir et al,, 2013%. Such variability,
again, shows the importance of context in behavioral respanses,
Finally, there is a clear paucity of publications addressing
the responses of river dolphins (Families fuiidae, Platanistidae,
Pumtoporitday, and Lipetidae) to vessel trafiic or noise.

Similacly, of the porpoise species, only harbor porpoises
{Phacoena phocaenal and finless porpoises  {Indo-Pacific,
Neaphoraend  phocasnoides,  Yangtze, N asigearientalis
asigeorientalis) have been sludied with regards 1o Uhe impact of
watercraflt, Harbor porpoises moved away from vessels (Palka
and Hammoond, 201}, showed higher levels of porpoising in the
presence of boats (yndo et al, 2015), changed behavioral states
{ Akkaya Bas et al., 2017}, reduced foraging behavior (Wisniewska
ot al., 2008), and expericuced decreased commuuicatton ranges
{Hermannsen et al. 3014). Aconstic tags (DTAGS) placed
on harbor porpoises in Danish waters showed that animals
encountered vessel noise 17-89% of the time, and exhibited
vignous luking, beltemn diving, interrupted (oraging. and
cessation of echilocation during some high vessel noise events
{received Jevel = 96 dB ve 1 iPa al 16 kHz 1/3 octave band;
Wisnivwska el al., 2018). Meanwhile the Yangtze finless porpoise
has been shown 1o forage in busy {port) areas exbibiting
high vessel traffic, with no detected impact on echolocation
bahavior (Thong et al, 2012; Wang o b, 2004). Wang et al,
{20t15) proposed that the high prey densities in the ports in
comparison 1o surraunding arcas mean porpuiscs need to forage
there regardless of boat traffic. The cluscly related Indu-Pacific
finless porpoise appears not (o exhibit the same pattern, with
echolocation behavior showing a negative correlation with ship
traffic (Akamatsu el al, 2008). Porpoises may be more vulnerable
ta this type of distwrbance due to their small size and low
fal reserves, such that any disturbanece that reduces foraging
opporlunities may result in mnegative fitness consequences

) (Nabe. Nielsen ot al, HIT4; Wisniewska et al., 2016).

Sirenians

Knawledge about the polential effects of wateveraft noise on
sirgnians grew from curiosity of why these animals did not avoid
approaching boats and whether they perhaps could nol hear
them, Fatal eollision witk watercrall is a serivus problem thal has
been recopnized since the 19705 (Ackerman et &l 1992 {rshea,
1995 Marsh e al, 2000 Beeyk ot al, 2018% The majority of
these fatalities are a result of blunt force trauma rather than
propelter cuts (Lightsey ob b, 20046), Vessel strike is the main
source of mortality for some populations {e.g., 25% of all Florida
manatee, Trichechns manatus lativosizis, deaths; Callesom and
Kipp 'tohlich, 2007). Consequently, an understanding of the
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hearing capabilitics of sirenians has been of interest to determine
the capabilities of sirenians to detect watercraft noise. There are
no data for dugong {Dugong dugon); however, manatec hearing
underwater is sensitive at 1-30 kKHz (Klishin et ab,, 1998; Topoy
alud Supin, 1990; CGerstein ot al, 19949 Gaspard o al, 2020
This vverlaps with the specirum of noise froma buats, Taising the
question of why manatees do not manage to aveid a vessel strike,
The current hypothesis is thal, as they spend a greal deal of time
very close te the sea surface, received noise fevels from watercrafi
are Jow due 1o the Liovds mirror effect and Jess sound radiation
toward the how. This, cambinec with manatees’ relatively low
movement speed, leaves manatees vulnerable to vessel strikes
{e.g., CGerslein etal., 1999,

Conversely, sume behavioral studies have concluded that
manatees {Trichechus spp)} are able 1o detect apd respond w
approaching boats, often changing their otientation (heading or
rolt), depth, diving behavior, behavioral slate, and swimming
speed (Nowacek S0, e al., 2004, Miksis-Ols of al, 2007h; Ryovk
el al, 2018}, Such responses to vessels were mure pronounced for
vessels in close proximity and traveling at speed {Nowacek 5.0
et ub., 2004). Dugongs were also affected by close boal approaches
and less likely to continue feeding when vessels traveled within
50 m (Hodgson and Marsh, 2007), Manatees {oraged in hahital
with lower ambient noise (that included wvessel nwise helow
1 kHz), particularly at times with less boat densily (Miksis-Olds
el al., W07a). Playback experiments simulating different boats at
different rpeeds approaching to within 10 m supported earlier
behavioral response studies that manatees swam Lo deeper waters
in the presetce of hoat noise {adilesis-OMds et al,, 2007h).

Pinnipeds

Pinnipeds are amphibious and baul oul on land or ice to
breed, pup, molt, and rest. Consequently, much of the research
examining vessel traffic has focused on the easily obscrvable
reactions af hauled-nul pinnipeds to approaching boats and
ships. This includes the haul- out behaviar of harbor seals (Phoca
vitwhing) CAndersen L al, 2002; Blundell and Pendlelon, 2015},
Australian Fur seals (Arctocephalus pusillus doriferns) (Saflard-
Bell et al.. 2012), Saimaa ringed scals (Phoce hispids saimensis)
(Niemi el al, 2013), Australian sea lions {(Neophoca citerea)
(Osterrieder ¢t al., 2017), and walrus (Odobenus rosmarus) (Oren
elal. 2B1EY A small number of studies also extend ohservations
o the water surrounding haul-out sites (Osterrieder et al,
2017, Common reactions of pinaipeds to approaching vesscls
inciude flushing off haul-out sites into the sea (]ar:\cn et al,
2010 Andersen @1 al, 2012 Blundelt and Pendleton, 2015),
increased alertness (Henry and Hanmill, 2001, and head raising
(Niemi ot al, 20130 Flowever, these studies focused an the
reactions of pinnipeds to the presence of a vessel vather than
perceived levels of vessel noise, Studies that inearporale in-
air nioise generation, tansmisian, and reception are very rare
(Tripuwich el al., 240120, In-air walercrafl naise and the perception
of sound in air are notably different from their underwater
equivalents (Kastak and Schusterman, 1998). Therefore, the
rernainder of this seclion and Supplementary Table 81 focus
on studies investigatiug the impacts of underwater watereraft
noige on pinnipeds.
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Underwater noise from watercraft has the potential to mask
or aller the vomununication of pinnipeds. Bapodius (20143
showed that gray seal (Halichaerus prypust vocalizations recorded
underwater in captivity overlapped with the noise spectrum
of a wehicle/passenger ship. Terhune et al. [4979) reported a
decrense (0 the louduess of underwater harp seal (Pagaphilus
proenfandicns) vocalizations alter the presence of a vessel was
recorded acoustically near whelping siles in the Gul{ of 5.
Tawrence. This may have reflected a change in seal vocalizations
or the movement of seals away from the recording area
{Terhune et ab 1979,

Studies on the hehavioral responses of pinnipeds to shipping
noise have heen undertaken al a range of spatial scales.
A national-scale assessinent of seals and shipping in the
United Kingdom showed high rates of co-occurrence hebween
pray suals ot harbar seals and shipping traflic within 50 ki of
Lhe coestling near haal-oun sites (Jones ot al, 2007). AL regional
and lucal scales, it was cstimated, using sound propagation
mudels, thal harhor seals in the Moray Firth were expused to
24-h cumulative SEL’ between 170 dB re | wPals (95% CI 168
172) and 189 dB re 1 plads (95% C1 173-206) from shipping
(Jones at al, 2017). When considering the upper limits of the
95% confidence intervals, these predicted valugs exceeded the
eslimated thresholds for the ansel of UTS (Soadiall e al., 2007,
39, Locally in Broadhaven Bay, Ireland, gray seals potentially
varted habitar use in respemse to vessels as indicated by a negative
correlation hetween the numbers of gray seals and construction
vessebs {Armderwald el al., 2003 A recent study using acoustic
lags (DTAGs; Lhat record sound and behaviar concurrently
showed that harbor and gray seals were exposed to vessel noise
22-20.5% of their time at sea (Mikkelsen et al, 2009) In
response L vessel noise, a tagged seal changed its diving behavior,
swilching quickly from a dive ascent to descent {Mikkelsen
ot al, 29, This abservatinn agrees with deseriptions of changes
in diving reported during the developmeni of early acoustic
recording tags on juvenile northern elephant seals [(Mirgunga
agustirasiris) {Flelcher el al, 1996; Burgess ol al, 199Ry. $Studics
using acoustic recording tags on pinnipeds demaonstrate the
ptential opportunities, and the need, 1o further explore the
impact of shipping noise on the at-sea behavior of pinnipeds.

APPROACHES TO STUDY DESIGN

In order to compare studies, identify focus areas and research
paps, and point oul common issues and problems, we defined
a ‘stedy” as @ unique combination of publication reference and
species. For example, if a publication dealt with two species,
then this was counded as two studies. However, if a publication
investipaterd the same species al two different sites, then this was
counted as one study,

With this definition, an approximately egual number of
studies dealt with large ships a3 with small boals (ratio: 1.05:1).

Ul el expesare Jeve (5ELY i 0 mewsure of e lotal meise vogegy v i
Tt is computed ax e tiee-iatepeal of the squared pressure, helfoze applymg L
Joginl), and it iz expressed in dii selative ta 1 1 Pa?s {Internaticoal {gamivatinn
Tor Stavcdardagalion, 21173
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Animal tesponses to these vessels were observed in the wild in
22% of studies, while 4% of studics were done in captivity and
144 of studies used models instead of live animals, The majority
of studies on live animals dealt with real vessels in site, while 3%
were playback studies of pre-recorded sound.

In termis of measuring animal responses, 3% of sudies
undertook  vessel-based  observations,  19%  land-Dased
observalions, and 8% aerizsl observations. Passive Acoustic
Monitoring (PAM) was employed in 33% of stodies, and tags
were used in 13% of stadies. Some studies used more than one
methad of observation. Studies were designed as contralled
exposure experiments {14%) or helore-during-after observations
{29%), while 21% were opportunistic in nature.

Out of all studies, 28% determined the received noise level at
the study animals, 13% measured the received level, 129 used a
sound prapagation model to determine the received level, and 3%
applied a geometric propagation loss. In addition to determining
the received level, 15% of studies alsa considered frequency-
dependent hearing sensitivity of the animals (e.g., audiograms or
critical bands). A total of 41% of studies neither estimated the
received level nar the range of the vessel to the animals.

In terms of context, 58% of studies considered vessel-related
factors such as vessel numbers, types, speeds, distances, directions
of approach, ete. Lnvironmental factars such as location, habitat
type, bathymetry, tide, sea state, temperature, prey presence, and
ambient neise (in addition 1o vessel noisc} were considered by
42% of studies. Biological factors such as group demographics,
Iehavioral state, speed of movement etc., were considered by 46%
of studies. Only 17% of studies did nol consider any contextual
varfables. Huwever, the majority used only very few and basic
contextual variables such as range to the vessel. ambient noise,
and eurrent behavioral state,

COMMON ISSUES AND PROBLEMS

With Physics: Estimation of Exposure,

Recording, and Playback of Vessel Noise
Studies on the eflects of watercrafi noise on marine mammals
swould ideally be able to determinie the sound levels received by
the animals and the total sound exposure (i, the integral of the
squared sound pressure over time; International Organization [ur
Standardization, 201 7). Few studies employed acoustic recording
tags on the animals, which store a record of received levels
over time tight al the animal, The majority of studies that
determined received levels did so by modeling and estimation. In
this case, watercralts are Tecorded at some site, source levels are
estimated, and these estimates are then applicd Lo mostly different
siteations ‘i.e, locativng, environments, and times of yeat) {or the
computation uf received levels. There are common prablems will
all of these steps,

Measuring ship noise is not as simple as lowering a
hydrophone over the side of a boat. Qver-the-side deployinents
as well as hydrophones suspended straight from surface huoys
may record noise [rom wave aclion against the boat ar buay, and
show artifacts from the hydrophone moving through the water
with the waves, affecting acoustic recordings at frequencies from
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a few [z to a few k2 (eg, Strasherg. 1979; Cato, 2008; Frbe
eval, 2016¢), Comamon in moored deployments, flow noise is
an artifact of recording resulting from hydrodynaniic flow past
the hydrophone, which canses non-acoustic pressure fluctuations
al approximately h(HI5-1 kHw range {eg., Tock and Greene,
19tk Frbe el al, 2013). Strong currents might set mooring
ropes and legs inlo vibralon and resopance, causing mooring
noise at a few hundred He o a few kHz {e.g. Koper el oal,
2016). Metal chains and shackles in movrings cause clonking
naise in the same frequency range (~100 Hz w a few kHz eg.
Marley e al., 200174} Many such artifacis can be minimized with
hydrophones deployed on the seafloor (eg. McCautey et al,
2017), though soft seafloar material such as sand moving over
the hydrophone may contaminate acoustic recordings up to a few
kHz (e.g, Erbe, 2009). Alternatives are arrangements that dritl
freely with the currents. The recorder is suspended from a buoy
wiz . suspension system, which may comprise a drogue and a
bungee that decouple the hydrophone from surface wave aclion.
Similarly, & calenary {or distributed bunyancy) arrangement will
decouple the hydrophane and spatiatly remove it from potential
woise penerated at the surface buoy (Figure 5). Building noise-
free moorings is an art, and different designs may be required for
different situations.

An inlernatipnal slandard has recently been develaped for
the measurement of ship noise in deep waler (e, water depth
more than 150 m or L5 » ship length, whichever is greater]
{[nternational Organizativn for Standardization, 2016). The ship
travels along a pre-defined course, and recordings are taken
fram bhath port and starboard aspects, While the standard
does not specify a certain speed, it would be pood to obtain
wneasurements at mulliple speeds representing typical operational
speeds. Recording is done in the geometric Gar field {ie, closest
point of approach 100 wm or 1 x ship length, whichever is
groater) with a vertical array, having three hiydrophones at
specified jnclination angles lrom the ship. The “radiated noise
level' (RMI1, referenced to 1 m) is computed by appiying a
gromelrie (spherical) spreading loss term (20 log, p{range]] aver
the stant range for each hydrophone and then averaging over all
hydrophones. This averaging smoulhs over the Lioyds mirrar
interference pattern. The ENL is wseful for noise emission
studies, but may fead to large errors when used (o estimate
received levels al animals in other environments, This is because
the environment in which the ship was recorded affects RNL.
The tecent release of Part 2 of this standard (Inlernational

Organixation for Standardization, 2019) provides formulae to,

estimale equivalent monopele source fevels that correct for
surface effects.

In urder Lo compute environment-corrected monupole FOUICE
levels, sound propagation models need to be applied that transiate
levels tecoided al long range W levels normalized Lo 1 m range.
There are a number of sound propagation models to choose
trom—-depending on the environment {e.g. Trier, 2003 Jensen
et al, 2011}, The resulting source levels can then be inputted
into sound propagatian models for other envirnnments in order
tu estimate received levels at the animals (e.g., Frbe of ab, 2013;
Wilkianes el al, 20£4). 1 a spherical spreading loss term is applied
rather than a seund propagation model, then sowrce levels are
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commonly under-estimated if the recording hydrophone was
at shallow inclinations from the ship. Conversely, if ronopole
source levels are taken from the literature and a spherical loss
is applied, thew received levels may be over-cstimated, when the
receiviny animal is at shallow inclinations from the ship. These
are likely common problems in the lilerature. For example, the
RNLs (re 1 m) of cargo vessels reported by McKenna et al. {2012)
and Veirs ot al, {2016] were up to 15 and 25 dB less than the
source levels {re 1 m) of Simard e al (2016), respectively, Jikely
due 10 an underestimation of propagation loss, This is because
of the dipale radiation pattern of a ship and ils imgge source,
vielding a propagation loss well abave the wrongly, yet commonly
applied 20 log p{range) at shallow inclination angles (4., Ainslic
et al,, 2014). Using sound propagation models, Chen of al. (2017)
showed that pray seals experienced siep changes of up ta 20 dB in
the received ship noise levels as tey dove throughout the water
column in the Celtic Sea. This was because of environmental
features such as thermoclines, which a geometric propagation Joss
maoudel cannod account for,

Finally, once recordings of waterceaft have been obtained, they
are sormetimes played back to animals in different environments
for response studies. The recorded sound was affected {in
frequency and level) by the environment in which the recordings
were made and by the recarding system. Iowill likely be broadcast
in yet anather, different environment, resulting in {urther atfected
received spectrum levels. In addition, the speaker used for
playback will have a frequency respanse, which can distort (he
stgnal. Ideally, the sprakers [requency response is measured,
and the playback signal is dipitally filtered with the inverse of
the frequency response before the playback study. Furthermore,
the underwater speaker used will have a rather diffefent sound
radiation f{i.e., directiviiy} pattern {rom the recorded vessel.
Finally, it is impossible to simulate an approaching vessel
with a single, inoored speaker, because nat only the received
level changes as a vesscl approaches, bul also its spectrum
and directionality.

With Biology: Experimental Design,
Disturbance Differentiation, and

Biological Significance

One of the most fundamental aspects of experimental Jesign
is ensuring that fair comparisons are made. Tn fany response
studies, this requires having some idea of ‘normal’ animal
Lehavior in the form of o control group, with which treatment
groups can then be compared for deviations that could imply
disturbance {ohnson and Besselsen, 202). Lawever, here field-
based marine mammal studies typically hit a problem: Despite the
advancements of aroustic and visval moniloring techniques over
recent decades, many [undamental questions regarding matine
marnmal behavior remain unanswered, As a result, the scientific
community are stifl trying te determine the realms of normal
behavior, hindered by continual new discoveries describing range
expansions, diving abilities, heanng capabilities, and so on
(e, Schove et ab, 204, Cranlond and Keysl, 2005 Accardo
et al, 2018% Furthermore, all animals are individoals and the
response of any given individual may change based on its current
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requirements and motivaiional states (e.g, health, reproductive
status, age, energetic eequirements; Piroita o al, 2015} Overall,
this means that within the same species, individuals may respond
diferently in different emironments and al different times,
depending upon their previous experience with mau-made
naise and the importance of the habitat they are pccupying
for their current life-funclion requirements, Additionally, as
previously discussed, animal bebavioral responses can take many
forms. This can make it difficult to conclusively identify when
distarbance has occurred,

Similarly, a lack of control contexts can further confound
resulls, There are few enviromments globally which have not
experienced anthropogenic stressors (1falpern et al, 2013), Thus,
there are few "naive’ populations of marine mammals Lo serve as
haselines in behavioral response studies. This raises the question
of hahitnation (eg., Cox el al, 2001). Do we see na hehavioral
response Lo noise because the population is already used to the
presence of such sounds? If s, did behavioral responses ewr
wceur or have animals developed stratepies to deal with these
noisy environinents? And, il such strategies exist, do they evoke
an energetic or reproductive cost 1o the animals involved?

It is possible to account for anthropogenic, bislogical, and
enviropmental contexts by including a suite of additional
variablas. In fact, the majority of studies we reviewed tried
o account for al least one form of conlext. Some conlextual
faciors, however, have not been addressed in impact assessments
of underwater noise, such as the role of nearby conspecifics
{Lrunbep, 2016a) or nearby animals of other species (e.g. Koper
and Plon, 2006 Contextual data of any lype may nol always
be available or oblainable a1 4 suflicient spanial or temporal
resolution 1o coincide witk quick behaviaral events (Mannocc
el ab, 2017) And s0, this leads to the issue of sample size
Stavistical inodels with too many variables and insutficient sample
size will fail to converge, Comsequently, there are minimuwm
sample sizes required for different statistical tests and levels
of precision (g, Haumploa et al, 2019} Unfurtunately, the
optimum  sample size gencrally cannot be calculated until
after Lhe study has been compleled. Methods for eslimaling
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it befarehand require some knowledge about variation within
the study population ([l et al, 2002 but, such variation
rernaing poorly understaad for the majority of marine mammal
specics. While inereasing the sample size is statistically preferable, 4
the majority of marine mammal studies sufler sample-size
restrictions due to Ingistics and eeonomics,

Cnee the best possible experimental design has been
implermented, there is the problem of disturbance differentiation.
Fivsthy, impact assessment studies are often confounded by the
fact that the majoriny of marine mammal stadies are hoat-based.
This introduces a potential source of observer bias from the
presence of the research vessel and e noise il creates. Such
bias is unavoidable in many sitoations, althouph increasingly
researchers are attempting to include this in their analyses (¢.g..
Lusseay, 2003h). Tn coastal settings, land-based observations are
mare readily implementable and may help reduce (or waally
exchude) ny influence from observer presence. However, this
does not assist in resolving Lhe question of whether animals
vespond to the physicat presence of a vessel or il responses are
due to the noise that vessel creates, or Lo any other factar in
the environment.

And so, despite the hest intentions, many responsc studies
may be restricted to relatively simple analyses, such as the use
of basic comparative statistics {such as t-tests, ANOVAs, and
non-parametric equivalents) Lo ook al one particular behaviaral
response with and without the presence of ships. This is not
to say that such studies are of no value——every vesubl adds
another piece 1o the overall puzele. But they by no means
capture the full context of the situation. Now that long-term
datasets are in existence, rescarchers are imcreasingly able Lo
apply more complex analytical techiiques, consider individual
motivations in the stedy species, and even make predictions
using agent- or context-hased modeling (e.g., Fllisun etal, 2012,
MNabe-Wiclsen of al., 2004 Firottu ot al., 2004). .

Once analytical techniques have been applied, the fnat
question is whether any observed response acteally watters in
terms of biological significance. Behavioral changes associated
with anibropogenic activities are aften asstined Lo equale Lo a
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hiologically significant effect {New et al., 2013; Curé et al, 2018).
Individuals expased to novel forms or chronic levels of
disturbance may be displaced from critical habitar, disrupted
from key activities, and thus suffer lower individual fitness,
reproductive success, mr overall survival (New et al, 2013).
Howewer, this may nol be the case {or infrequent disturbance
resulting in instantaneous or short-term responses. For example,
allhough animals may inilially Jeave a site when exposed
1o anthropogenic activities, this may not equate to their
utilizing lower-quality habitats or experiencing long-teem, broad-
scale displacement {Thompsun el 4l, 2013). Recently, several
studies have attempted Lo investigate biclogical significance
using advanced mathematical models that allow for complexity
of animal behavior, motivational stale, social structure, and
exposure to anthropogenic activities (eg, New o al, 2013}
Unfortunately, ground-truthing the outcomes is logistically
challenging, requiring long-term studies at the individual- and
population-level. Therefore, mast behavioral studies are still
restricled Lo establishing links between shorl-term measures and
long-term population consequences (New ot al., 200 4]

RESEARCH NEEDS

As can be seen from Supplementary Table 55, research on the
potential impacts of watercrafl on marine manymals has been
patchy—in terms of its coverage of species, peographic areas,
vessel type, and type of impact. As a result, there are a number
of knowledge gaps resulting in several obvious research needs.

Species Coverage

The Sociely for Marine Mammalogy currently recognizes 126 -

extant species of cetaceans, pinnipeds and sirenians, While
47 of these species have been studied regarding the impacts
of vessel noise, the vast majority have received no atlention
or at maximum, one publication. More than ball (64%)
of the mysticele species have al least been Lhe topic ol 2
publication onee, as have about half (46%) of the delphinid
{Bamily Delphiniclae) and hall {43%) of the porpeise (Family
Bhocoenidae) species. However, of all the dver dolphins (Families
Iniidae, Matanistidae, Pontaporiidar, and Lipotidae—noting that
the latter was declared possibly extinct in 2006), anly one
publication was found. All of the 22 species of beaked whales
{Family Ziphiidae) are deep-diving pelagic species and rather
cryptic, and so only 1wo have been studied with regard to noise
impacts. In leems of sirendans, only the Florida manstee appears
in the literature on vessel noise impacts. Out of the pinnipeds,
four of 1% phocids (brue sealsy and one otardid” (e, eared
seals} have been included in publications ap responses to vessel
naise at sea, Note that we did not review publications on the
patential effects of approaching vessels on hauled-out pinnipeds,
as underwater noise would not have been the cause,

The wost-commonly studied species identified in this review
werg hotilenose dolphins and hurmphack whales. Fase of access
might have played 2 role, as Lhese species are widespread and
al timnes exceptionally coastal, Thus theiv popularity as a target
spevies (o1 vessel noise impact studies does not necessarily veflect
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their being a research priority, slthough many populations do
inarguably experience high levels of vessel traffie and noise. In
comparison, given Lhat river dalphins experience a multitude
of anthropogenic stressors, incleding ofien-chronic aoise from
haats, it is perhaps surprising that these species have not had
greater research [ocus. Rivers are among the maost Lhreatened
ccosystemns in the workd (Tockner ot al., 2010); but these systems
represent problematic study siles for celacean rescarch, For
example, the Indus River dolphin (Platanista gangetica mminar)
histarically nccurred in approximately 3,400 km of the Indus
River and its Lributaries; surveying this exlensive, marrow and
canvoluled system is logistically challenging (Draulik, 2006
fensen et ak, M013). Finding river dolphing and tracking them
duting respunse studies is dillicult. The literature thus far
has conscquently focused on abundance estimates and status
assessiments, a5 well as documenting and miligating immediately
lethal threats (e.g., Bycatch; Smuh and Snith, 1998), as opposed
to potentially less-obvious threats such as disturbgnce (rom
vessels and nowse. Similarly, Lhe polentiad bupacls on cryptic
species lite deep-diving, pelagic beaked whales are perhaps
notl always apparent or easy to study. But impacts could be
biologically significant, given the sheer vwolume and density
of ocean traffic, coupled with a vertically downward focused
sound radiation pattern and a deep-ocean sound propagation
enviromment thal enables very long propagation distances.

Non-cetaccan species received considerably less research
attention, Sirenians are predominanily found in ecoastal areas,
whereas pinmipeds are tied to land; both these characteristics
mean these animals inevitably have high babitat overtap
with human activities, Vet the impacts of those activities in
terms of their physical presence and associated noise remain
poorly undersiood.

Geographic Area
Another group of species 1hat has been under-represented are
those utilizing Antarctic waters, Avnually migrating mysticetes
critically depend on the Anlaretic Ocean in Uhe ausiral sunmer
for feeding, as thev do not feed while on their tropicdl breeding
grounds in the austral winter, Some of the phocid species are
truly Antarclic in the sense that they are present there all year
round. Antarctica is predominantly governed by high-income
countries, and thus might be expecled to receive higher levels of
research attention. Ship noise, in parlicular, is rapidly increasing
off Antarctica due 1o booming tourism and heightened fisherics
effort (Trbe et al, 2019). While Arctic maring mammals were
first studied scveral decades ago, at a time when industrial
develapment {i.e.. moslly offshore oil and gas) was expected to
grow rapidly, no such tmpetus has yielded a research increase
in Antarctica. In fact, nat a single publication has addressed
the potenlial effects of watercralt noise ont marine manunals in
Antarciic walers, perhaps because of an absence of oil and pas
exphoration {as prohibited under the Anlarctic Treaty) and the
associated funding thal accompanies such work. However, the
expanding tourism and fishing industries may ofter opportunities
for future research work.

New all areas have such opportunities, Marine manunal
conservation at a global scale is challenged by a lagk of basic
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infarmation on species presence, but this is paricularly true in
the developing world (Graulik etul, 20:18), For instance, as noted
above, river ecosystems have reccived relatively little research
attention, However, in addition (o being logistically challenging
study areas, those ulilized by river dolphing are alt located in
developing countries, and so local researchers also experience
considerahle socio-economic challenges when conducling cven
baseling reswarch. Qverall, the majority of publications identified
in this review ariginated from developed countries, Although this
likely in part reflects funding or resource availability, it could
also retlect publishing practices. For exaraple, in this review only
Loglish-publishing journals were ineluded. Furthermore, whilst
studies may have taken place on the impacts of noise on matine
mammals in developing coutttries, 1his research may vot have
reached the international, peer-reviewed publication stape. I is
likely that this information is available, but ditheult to access
ar not publically available (e.g., internal reports, environmental
impact assessments, or local conservalion and management
plans). ‘Therefore, there is a need not only for preater rescarch
in particular peographic areas, bur also for sharing of research
autcomes with a giokal audience,

Vessel Type

Vessels ranging from small, rigid-hulled nllalable whale-
watching boats (o large, powerful icebreakers have Dbeen
investigated with regards to their potential impacts on certain
species of marine mammal Some combinations of wessel
type and marine mammal species are more common than
others in the literature. For example, the eifects of cetacean.
watching tourism vessels have most commonly heen studied on
bottlenase dolphins, then killer whales, hmuphack whales, and
beluga whales. As tourism vessels are direelly largeling marine
mammals, il is reasonable 1o be concerned about the impacts
these may have om the animals of interest, This is particularly true
in areas where multiple trips occur each day or multiple tourism
vessels are in operation, as Lhis could lead to cumulative exposure
and impacls, Addidonally, cotacean-tourism vessels can also acl
as platforms of apportunity, allowing researchers the chance ta
study these animals from the tourism vessel itself rather than a
dedicated rescarch vessel. However, whilst there are many studies
investigating the impacls of cotacean tourism, few specifically
consider noise from tourism vessels.

In comparist, sinall recreational watercralt, such as jetskis,
have received relatively little attention. Recreational watercralt
may also have cumubative impacts on marine mammals, with an
individuat animal potentislly encountering a multitede of vessels
each day. Personal watercraft are considerably more challenging
to document than tour vessels, bul, given the conlinual increase
in personal watcecrafi mwnership, these vessels are of increasing
concera with regards Lo noise impacls on maring mammals.

Type of Impact

The types of noise tnpacks that have been studied are as
patchy as the coverage of species, areas, and vessels. Risk
assessments are oflen based on the assumption that atlecled
animals wilt leave the area, However, as summarized above, there
is overwhelming evidence that marine mammals can display a
wide range of behavioral responses, ranging from the obvious
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{e.g.. area avoidance) to the subile (e.g., shifts in acoustic behavior
or raised cortisol levels). Measuring these responses comes witha
number af logistical challenges; consequently, many studies have
histericallr focused on the former, easier-to-identify response
types. Recent technolegical developments have facilitated a rise
in the number ol sludies targeting subller lypes of impacl,
which will undoubtedly continue wver coming vears. However,
Lhere 15 still a need for integralive sludies thal simullaneously
consider multiple response types in order to capture the
variation associated with different species, populations, cohorts,
and individuals.

One obvious pattern is that the effects of noise on the
vocalizations of dolphins have been studied more than on those
of other marine niammats. Perhaps this is due to the ease at
which coastal dolphins can be recorded these days aud due to
the stereatypical nalure of their vocalizations. This does not
imply that acoustic communication is more jmpertant {and
hence of mure concern) in dolphins than other species. [n fact,
a range of responses can be evidence of disturbance, and more
studies simultaneously looking at both physical and acoustical
behavior are needed. .

A significant gap in owr knowledge is our lack of
understanding of the potential long-term and population-level
irapacts and the correspunding bivfogical significance. It could
be argued that if a response does mot cquate to having biolegical
significance, then it s of least concern; such conclusions wauld
have obvious regulatory and management hmplications, but
tequire considerable ground-truthing, This emphasizes the
aeed for long-term, broad-scale studies tacgeting A range of
response types to examine their consequences at the individual
and population level. Physical and vocal behavioral changes
impact an individual’s energetic costs (Noten el al, 201 L
et al, M85, 2016; Williams et al,, 2017}, but knowledge on how
these costs affect ather biologically iraporiant functions (eg.,
growth and reproduction) is currenily absent. Even if populalion
consequences could be ascertained. the question remains how
Lhese consequences afect the struclure, function, and stability
of the ecosystem of which the population is a part (Wong and
Camdolin, 3015} Recent rescatch has (ocused on developing
a framework for assussing the population consequences of
disturbance (PCol3) using sparsely available data, supplementing
it with expert elicitalion to link changes in individual behavior or
physiolog;’ ta vital rates, and incorporating these inta sinchastie
population models [King et al, 2015 TTarwaood et al. 2016} This
methodalagy has the benefit of being able to model population
consequences on the best available data, identifying gaps in
understanding to focus research efforts, and being able Lo he
updated s more data becomes available.

DISCUSSION

The potential for watercraft noise lo impact marine mammals
is considerable, Somwe imteractions have received particular
attention, such as small baats aflucting coastal dolphins; celaccan-
watching hoats affecting the specific populations of whales,
dolphins, and parpoises that they targets kuge commercial
ships affecting threatencd species such as gray and southern
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resident killer whales; and icebreakers affecting Arctic mysticetes
and odontocstes. Reasons for these specific combinations of
vessel Lype and species include spatio-temporal overlap in
presence, identified research needs (such as an expected rise
in industrialization of the Arctic due tn climate changel,
comservalion urgency (as in lhe case of the southern vesident
killer whale), and vase of access (such as coastal and tourism-
rargeted species).

Cther patterns, in addition to specific species vessel
combinations, emerge, For example, rescarch looking at the
eilects of small vesscls is primarily related to vessel behavier
without mentioning anise produced by these vessels. This is in
comtrast to larger vessels, where the noise factor 15 more often
laken into account. Overall, our understanding of the potential
effects of watercrafl noise on marine mammals exhibils a number
of "holes.”

In this article, we have summarized the information
available in the literature, highliphted some of the data
gaps, #nd identified common problems. Standards are needed
for both physical and biological aspects of study design,
data collection {including recording of wessel noise and
amimal responses), data analysis, modeling, and reporting
to avoid comumon mistakes and make results comparable
and  synthestsable  (Fibe oo al, 206a) Given Lhe inter-
disciplinary nature of the field of noise impacts on marine
{auna, multi-disciplinary teams are needed to ensure consistent
quality of sutcomes.

While this article focused on the impacts of ship noise on
marine mamumals, ship ooise also impacls other marine fauna
such as fish [e.g., Slabbwekoorn ol al, 2010, Simpson et al., 2016)
and crustaceans (e.g., Wale eLal., 2003). The potential binacoustic
impacts on these species have been of concern for as long as
those on marine mammals (Myrberg, 1978), However, despite
the langevity of these concerns, there remains an information
paucity for many species, populations, and cohortsin terms of the
irnpacts of noisc, respunses involked, and binjogical significance of
disturbance. Ax well as being a conceriuin ity owm eight, Wis lopic
alsu has biclogical significance for marine mammals to terms of
impacks on their peey specics,

Overall, ship traffic is expected to keep increasing by
approximately 4% per year over the coming five years, with
different rates predicted for different ship types (United Nalians
Conference on Trade and Development [UNCTAD], 2008), Ship
noise isa loss in energy, and vibrating propeliers, appendages, and
cavilies are a structural risk; thercfore, there is a natural incentive
for the shipping industry (o maintain its vessels and thus reduce
noise {Leaper and Benilson, 2012; Leaper ol ab, 200 4). Reduding
ship noise for envirormental reasons has also been on the agenda
af the International Maritime Organization {IMC) publishing
guidelines on quigting technotogies and methods for newly buill,
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CONCLUSION

The impacts of ship noise on marine manunals continue to he
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Bottlenose dolphin

Bortticnose dolphins, the genus Tursiops, ate the most common raembers of the family Delphinidac, the family - e = - o = - =

af aeeanic dolplin ¥ Molecular studics show the genus contains three species: the commy  dplphin Boltlenose dolphin

{Tursiups truncatus), the Indp-Pac yttlencse dolphin [Tursiops edureiss), 2 and the Burupay dolphin Temporal range: Mlogene —Recent *
{Tirsiops ustralis), Bottlenos: dolphins inhabit warm and temperate seas worldwide, being found everywhere 2.6-0 ifa )

except for the Arctic and Awtarctic Cirgle regians. Their wame derives from the Tatin tursic (dolphin) aud I0OSB CPTJ Kew
; A

fruncits for their chatacteristic lmncat.(-z.ti .t-aeth.l“] i

Mumerons investigations of bottlencss dolphin intefligence have been conducted, examining minligy, vse of
urtifieial language, object categorization, and self-recognitiou. They can wse tools (sponging: using marine sponges |
o frge for food soutces they normatly eculd not accessFH and transmil cultural knowledge from gencration to
generation, und their eonsiderable intelligence has driven interaction with humabs. Rottlenose dolphins gaived
popualarity from aguarium shows and ielevision programs such as Flipper. They bave also been tmined hy
ilitaries o locate seu mines ar deteet zud mark enemy divers. In some areas, they cooperale with locat fishermen
by drjving Bsh into their nets and eating the fish thal escape, Some encounlers with humans are harmiul to the
dokplins: people hunt them for food, and dolphins are killed inadvertently as a bycatch of tuog fishiug and by

petting caught in oraly raps.

* Boftlenose dalphin brazthing in the
. wake of a boat

iy levels of aoy mammal on Eath (bumans have the

Bottlenese dolpliins have the third largest e
er great apes, which more than likely contributes Lo their

Targesth, sharivg close ratios with those of
high intellgemes and emotionat intelligence.'

nceplile
ans and
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Taxonomy

Seienlists weve Jong aware that the Turgiops @olphing might consist of more than one species, a5 there (s extensive variation in color and “morpholugy
along its raoge. [u the past, most studies used morphology to evaluate diffetenees between and within species, but in the late 2oih century, combining
warphological and moleenlar geneties allowed owieh greater insight inte this previously intractable problem ) Since the Take 19905 aud gatly 2000,
most researchers acknowledged the existence of two specicsl® the common bottlenoss dulphin (T, ferncatus), fowud iu coastal and oceanic habitats uf
(et trapical to temperate ooeans, and the Indo-Pagific bottlepose dofphin (7. aduneis), that lives In coastal waters around Ipdia, northern Australia,
South China, the Ked Sea, and the easlern coast of Africa, Iz 2011, 4 [hird distinet species was Qeseribed, ke Burrunan dolphin (7. qustratis}, found i
the Port Phillip and Gippsland, Lakes areas of Viglpria, Australia, after research showed il was distinet from 7. trencefrs and T, aduncus, both in
morphotopy!  gencties 8 Alen, evidence bas bean iating to validate the exist of a separate species, Lahille's bottlenose dolphin, ¥.
, "4 that ocens in coastal waters of Argentina, Lrugnay and soulbern Brazil,

:

https:/fen. wikipedia.org/wiki/Bottlenose_dolphin 10/04/2021
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The Society for Marine Mammalogy’s Committee on Taxonoruy ¥ presently recopuizes ouly two species, T murcdiis and T, eduncus, and two
subspecies: the Black Sea hottlenose dolphin (T. 1. panticus), that lives in the Black Sea, and Lahilles botllenose dolphin (T t. gephyrens). Other soutdes
wlsa aceupt the Pacific boltlesose dolphin (T £ gl or T gitfif) Y that jnbabits the Pacific, and bas a black line om {be eve to the forebead U The
1UCH, oo their Bed List of endangered species, alsn recognises only two species of boltlenose dolphins.ll

Much of the discassion and doubts about its laxonony i rolated to the existence of two ecotypes of hattlenase
dolphins fu mawy part of its distibution. The two geotypes of the commun hattlenose dolphin within the westerm
“Jarih Atlanticl® are reprosented by the shallower water or coastal scotype amd the more offshore ucolype.w Their
raniges Gverlap, but they bave been shown to b genetically distinet. 2 They are aot enrreatly described, iowever, as
separate specics or subspecies, In general, genetic variation between populatious is siguificact, even among nearby
popalatians 9 As 5 resull of this genekic variation, other distine species cutrenlly considered o be popalations of
conumpn bottlenose dolplin ave passible 2

Some: recent genetic cvidence suggests the Indo-Pacific bottlenose dolphin belongs in the geows Stenella, siuce it is .bm.:emsour.\p!-.m r.

more like the Atlantic spotied doiphin (Stenctia frontalis) than the common bottlencse dalphin

Hybrtids

Fotilenose dolphing have been known te hybridige with ather dolpbin species, Hybrids with Rissels dolphin nceur
Toitls n the wild and i captivity 240 The best known Lybrid is the wolpbin, a false killer whale-bottlenose dolphin

bivbrid. The wolphin is fortile, and two curmently live at the Sea Life Park in Hawaii. The first was boo in 1985 to a
fentale bottlennse. Wolplius aiso exist in the wild, ™ In captivity, 2 bottlenose dolphiu and a rough-toothed dolphin
hybridized " A gommen dolphin-boltlcnose delphin bybrid born in caplivity lives at Sca® 1 Califormia G0
Other Wleids live o eaplivity around the world aud in the wild, such as a bottlenose dolphin-Allaatic spotted
dolphin Tobeid 12

Fossil spacies

Holtlenose dolphins appeared during the Miocene. ! Known fossil species inchule Tursiops eseanaz (late Miocene
to eatly Fliocene)®2! from the Piacenzian coastal moudstone, and Tursiops miscaenus [Miorene] from the Burdigalian
marine sandstoned® alkin 1aly,

Description

Tl Ipag .. spauss TVRODE AE3INaS

The bottlencs dolphin weighs an avetage of gooky (660 pounds). Tt can reach a length of just over 4 meters (13

foet). M5 eoloT vares considerably, is usnally dark gray on the back and lighter gray on the Aianks, but it can be bluish-

grey, brownish-grey, or even aearly black, and is often darker on the back from thre Tostrum to beliud ibe dorsal fin, This is called countershading and is

a furm of wrmonflage. Older dalphins sometimes have a few spats. N

Bolllenose dolphins can live for more lhan 40 years, Fermales typically live 5-10 years longer than males, with some females excending 6o years R
‘I'his eatreme age is rare and less than 2% of all Botttenose dotphins will live longer than 60 years. ¥ Botttenose dolphins cas jump «1 2 height of 6 maetres
(20 feet) up iu the aic ¥

Anatomy

Their elongated wpper and lower jaws form whal is called a postenm, or spout, which pives the animal its commnon vame S The veal, functional wose is
the Wiwhole on top of its head; the nasa) septum i visible when the blowhole is apen 1

Rattlenose dolphiog bave 18 to 28 vonival teeth on each side of each jaw Ll

The flukes (abes of the tail} and detsal fin are formed of dense conpective lissue and do not contain bone or muscle.
The dorss] it usuatly shows phenstyplc veriations that belp diseriminale among popu]ations.'—"’l The anitnal propels
itself by moving the flukes up and down. The pectoral flippers (at the sides of the Loy} ate for steering, they contain
booes Lomologous to the forelimbs of land 15, A botil dolphin discovered i, Japan has two udditional
peutoral fms, or "bind togs”, at the tail, about the size of 2 buman's pair of hands, Scientists belisve a wtation cansed

thegncient tralt tn reassent ilself as a form of atavis™

PhySiOngy and senses Itchiannaa deiphin head, thowing

spitram anrl Blow,

ti colder walers, they have more body fat and blood, and are more svited to deeper diving, Typically, 18%—20% of
their bodwweight i bibher) Most research in this area has been restricted o the Nopth Atlantic Orean B i f
Bottlencse dolphins typically swim at 5 to 11kl (14 1o 3.0m/s), but are capable of bursts of up o 29 to 35 km/h
(8.1 to .7 m/s). The higher speeds can anly be sustained for a short Aime bl

Senses

_____ it locates objects by producing
scunds and lstening for the echoes. A broadband burst pulse of clicking sounds is emitted in a focused beam o fromt
of He: dolphin, When the clicking sounds hiran object in (he water, ke a fish or vock, they bovnee off and come back
{0 the dolphin a3 echors. Echolocation tells the dulphins the shape, siee, speed, distanoe, and lacation of the object.
18 Ty hear the returning echo, they Lave twe small car openings bebind the eyes, but tnest sound waves are
transmitted to the inmer ear thrangh the Jower jaw. As the object of interest is approached, the echo becomes Dalgrer ang 8 pmd & Dale
buuming, aud the dulphins adjust by decreasing the intensity of the emitied sounds. {This contrasts with batsand 00 0 R R TR
soamar, which Teduee the sensitivity of the sound receptor.] The interclick imterval also decreases as the animal nears -
the larget. Fvidently, te dulphin waies for each elick's echo before chicking again. Echoloeation details, such as signal
srenpth, spectral qualities, and discrimination, ste well understood by togearehers 4 Boltleanse delphins are alsu
e 16 extract shajpe information, suggesting they are able 1o form an "echoic image” or suaed picture of their targets 5

The dodphin's ssarch for food is aided by 2 form of sonar kuown a5 echolagatio
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Dolphing have sharp eyesight. The eyes are located at the sides of the liead and have  tape tdum, or reflecting membrane, 3t the back of the retiza,
which aids visien in dim Bght, Their hotseshoe-shaped, doubie-slit pupils enable dotphins to bave good vigion both fu git and underwater, despite the
differeut indices of refraction of these media. 48 When under water, lhe eyeball's lens scrves to focus Neht, whercas iu the ip-aiv environmeot, Hie
typically bright Hight serves to conract the specinlized pupil, resulting in sharpness from a smvaller aperture (similar to a pinbale capera) 47

Ey contrast, a bottlencse’s seose of smell is poor ™ because i1: blowhole, the analog to the noss, is closed when wuderwater and it opons only for
hreathing. It bas no olfactory nerves or olfactory fohe in the brain.¥¥ Bottlenose dolphins are able to detest saity, sweet, bitter (quinine sulphate), and
sunr fgijric acid) tastes, but this has not been well-studicd ML Anecdotally, some individwals in captivity have heen nofed to have preferences for foud fish
tvpes, although it is ot ceer iF taste mediates fhis preference

Communication
Rotlenose dolphios communicate through -t . 5 L sounds, whistles, = and body . langnage
[ttty feetus, uesd wdufvoircsinthesea_org/species/dolphing Buttle D -5 of body fangwage include leaping owt of the water, snapping

pawis, slapping the tail on the surface and buting bezads 9 Sounds and gestures Lelp keap trck of ether dolphins in the group, aud slett other delphins
I dunger and nearby fod. Lacking voeal eoeds, they produce sounds using st air saes near their blow hele. Fach animad bas & uniquely identifying,
frequency-modulated parrow-band sigoature vocalization (signature whistle). 52

Researchers from the Bottlenose Dolphin Research Institute (BRI (ttp://www thebdri.con), based in Sardinia (Ttaly) bave naw shown whistles aad
burst pidsed sounds are vilal b the apimals’ social Bfe aod mirmor their bebaviors 151

The towal whistle sounds {the tost ones) allow dolp 1o stay fu coutact with cach other {above all, mothers and offspringl, and to
coordipate bunting st ies 5% The hurst-pulsed sownds (which ate more complex and varied than the whistles) are used "to avoid physical aggression
in situations of high excitement”, such as when they are competing for the same pece of food, far example, The dolphins emit these strident sounds when
in the presence of other individuals moving towards the same prey. The "least dominant™ oue soon moves away to avoid confrontation.5

Other enmmmication wses about 30 distingaishable sounds, and although famously propused by Joha Lilly in the 19508, 0o "dolphin language” has been
found. However, Hertian, Richards, and Wolz demonstraied eomprehension of an artificial language by two bottlenose dulphing {named Akeakamaiand
Ploenix] in the period of skepticism toward animal bmgwage following Herbert Terraor's eritique. 5T

intelligence

Caognition

Cognitive abilities thal bave heen investigated inclhede concep! Formatio, sensory skills, and meatal representations.
Such researsh bas been ougoing since the 1970s. Thi cludes: acoustic and bebavieral mimicry,
eomprehension of novel seguences in an attificial lavguage, w5 memory B mostioring of sell bebavior,
discrimination and watching #9) comprehension of symbols for various body parts, [ romprebension of pointing
gestures and paze (as moade by dolpbins ot Bumans] B mirror self-recognition, B and numerical values, 24

5]

Bolterasd aalpmn respocing o
Fdrian aared gealdres

Teol use and culture

At least some wild boltlonnse dolphins use tools. In Shark Bay, dulphiss place a marine sponge on their rpstrum, presumably ko protece il when searching
for foud on the sandy sea bottom 27 This has only bees observed in this bay (first in 1997), wud is predomigantly prachiced by females. A 2005 study
showed mathers most likely teach 1he bebavior to their ofspring, evincing culture (bebavior leamned fram ather specics members) =13

Mud plame feeding is a foeding technique perfurmed by a small ity of bottd dolphins over sualluw seagrass bods (less than 1 mbin the
Florida Keys in the United States. The behavior invalves creation of a U-shaped phume of moud in the water eolumn and then rushing through the plume

1 eapiure fish -

Along the beaches and tidal marshes of Senth Caroling and Georgia in the United States, hottlenose dolphits copperatively berd prey fish cuto steep and
sandy bauks in a practice known as "strand feeding”. Groups of betwaen two and six dolphins are tegularly observed creating a bow wave lo force the fish
ot of the water, The dolphing follow the fish, stranding themselves briefly, 1o eat their prey hefore twisting their bodies back aud forth iu order 1o slide
back inta the water. While initially documented in South Carolina and Georgia, strand feeding has also hecn ohserved in Tanisiana, Texas, Faja

California, Feuador, and Austenlia

Some Mauritanizn dolpbies eonperate with human fishermen, The dolphing drive a school of fish towards the shore, where inimans awailt with wets, Tu
the confusion of casting nets, the dolphins eatel a Jarge unmber of fish as well. Intraspevies conperative fa raging has also been ohserved, These behaviors
My alss Be transmitted via feaching, Controversiatly, Rendedl and Whitehead have proposed a structure for the study of cetaccan culture,[:*'*ﬂ-’“] Sitnilar
cases have beent observed in Tagyna, Santa Cataring in Brazil since during 1oth coubary as wel], 5

Near Adchide, in.Seuth Austraia, three bottleoose dolpbins ‘tail-walk’, wherehy they elrvale b wpper parl of their bodies vertically out of the water,
and propel themsylves along the surface with powerful 1ail movements. Tail- walking mosty atizes via himan training in delphinars, 1 the 1gBos, 1
foralz froms the lacal populalion was kepl at a local dolphinarium for three wieks, and the scientist suggests she copied the tail-walking behavior fron
tther dolphing. I'wa other wild adult fenale dolphius have now eopied it from b 171

A study condueted by the University of Chicago showed that boltlenose dolphins an remember whisiles of other dalphins they'd Trved with after 20 years
of separation. Each dulphin bas 2 unique whistle that functions like & name, allowing the marine mammals o keep close social bonds. The pew research
shows that dalplins b the ongest memory yet kugwn io any species other than humans. ™8

The bottlenose dolphins of Jubn's Pass in Boea Ciega Bay, St Petersburg TL, exbibit a rarc form of self-decoration and soeial object use called grags-

weating. Self-decoration by wearing grass appears to be an attention-getting device rather thae purely play and vanies from a single blade ta large

clusters of griss. Joho's Pass dolphins self-decorate with grmss primarily when they form new social BIOUPS O GUEARe in procrealive: activities, Grass-

wearing bebavior amang these dolphins is 4 local hehavioral traditivn thal could constitute a culturat difference from other communities

Cortical neurons
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Some resvarclers bypothesize that the number of uerve cells (ueurons) in the
estimated the ov 1kans in the cerebral cortex of three comnmnen bottlenose dolphins and found nwmbers sanging from 117 to 15.2 hillion
neurons ™ The srage heing approximately 16 billion, Whis is likely within Lhe range found in the hvman pepalation ¥ This would swggest
consiterable overlap hetween the bvo speeies,

Life history

Respiration and sleep

The bottlease dolphin bas a single blowhole located oo the dorsal surface of the bead consistiug of a hole and a museular flap, The flap is closed diering
muscle relaxation aud opens during eontraction ™ Dolphing are vulutary breatbers, who must delfberately surface and open theit blowholes to gel air.
They ean stors alinast twice as moch oxyzen iy proportion 1o their body weight as a human eao; e dolphin can store 36 milliliters (md] of axygen per kg,
of hody weight, compared with 20 ml per kg for bumaus. This is an adaptatien to divine.® The bolllenase dolphin typically rises to the sutfacy to
breathe through its Blowhole two o theee times per minute, M altbowgh it can reotaio submerged for up to 20 minutes 52l

lolphing can breathe whily "half-aslcep”. During the sleeping cycle, one brain hemizphere remains aclive, while the other hemispbere shuts dow. The
active hemisphers handles snrfacing and breathing behavior 2 The duily steeping cyele lasts for about B houwrs, in ibcrements of minates to bours,
Treing the slecping eyele, thay remaio aear the swface, swimming slowly or “logging”, aud veeasionally closing one eyel

Reproduction

otk seseees have genital slits on the noderside of their bodies. The male can setract and conesal bis penis throagh his sl
17 Ty fprnale's slit botses ber vagina and anvs. Femnales lave twa toamunary slits, each housiog ooe wipple, one on each
side of the genilal slin.® The ability to stow their reproductive organs (especially in males) allows for maimuny
hydrodynamies. The breeding season produces significant physiological changes in males. 4t that time, the testes rularee,
enabbing them to hold more sperm, Large zmounts of sperm allow a make to wash away the previous suitor's sperm, while
leaving sume of bis vwi for feetilization. Alse, sperm concentration markedly inereases. Having less spenin for gill-ni-season
social mating meaws it wastes less, This suzpests sperm production is energetically expensive. Males have larpe testes in

relation to their body size 2

Tmring the breeding_season, males compete for acvess to females. Such competition can take the funn of fiphting other.
miales o of herding females to prevent access by other ozl 2199 Iy Shark Bay, male bottlenose dolphins have been
chserved worldug in pairs or fatger groups to follow and/or restrict the movement of 4 female for weeks at a time, waiting
for het to become alfy receptive MU0 These coulitions, alse known as male reproductive alliances, will fight with other

cnalitions for control of females. B Humans and tltphing are the only speci_e;t_ﬁét share this type of "gang formation” habit
av a form of moperariou.[""

Meirer and juven-i

Mating ocenrs betly to belly.®] Dalphing have been observed engaging in interoourse when the females aze not o thelr

ealvous cycles and cannot produce young, supgesting Loy may wate for pleasure#529) The gestation period averages 12 mouths# Births cau aceur at
ity tine of year, although peaks oceur in warmer months ™ The goung are born io shallow walr, sometimes assisted by a (possibly male) "midwife”,
and wsually only @ single calf is born ¥ Twins are possible, but rate. Nowhorn bortlencse delplias are 0.8 to 1.4 m (2.6 to 4.6 ft) loug sud weigh o to
50 kE (2w to 66 IB), with Tnde-Pacific hottlenose dolphin infants being generlly smaller than common bottlenose dalphin iufomts 22 T accelerale
nursiog, the mother can ejeet milk from her mammary glands, The calf suckles for 18 maonths foup to 8 yoars " and continues to clasely associute with
its mother for several years after \veauiug,h’—rl’z: ales sexually mature at ages 5-13, males at ages 91414 Females reproduce ¢very 1wo ko six years, 2
tenrgetown Hniversity professor Jauet Maon avgues the strong persoual Lehavior among imate calves is about boud farmation aud benefits the species in
au uvohl[li?nary context. She cites studies showing these dolphing as adults are inseparable, and that carly bonds atd protection, as well as in localing
females. ¥

Eimale hottlenose dalplins bave to expend additional enengy in carrying cut parental care, &.g, infaut cartying behevior, Dolphing dea’l plysically hold
thedr infants but line wp iu an echelon posiling with infints swimming beside them. This position creates a chauge of water fow pattern from the infant
whicli mninimizes separation between the motber and infant, bt 2130 mereases the mother's surface arca and creates a drag for the swimmer. This aleo
leaves less encrgy to Us¢ in swiniming speed, foraging, apd predator cvasion. el

Social interaction

Adult males live mostly alone ar i groups of two to three, and join pods for shovt periods of tme, Adult fonales and
young dotphing normally live in groups of wp to 15 animals #Y However, they live in Assion-fusion societies of
varying growp size, within which individ change ialions, often on & duily or hourly basis
eompositions are usvally determined by sex, age, reproductive couditiun, fumilial relations aod affifistion historics.
In & dolphin carmaunity near Sarasota, Florida, tie most commos group types arc adwit females with their recont
offspring, older subadults of bolh sexes, and adalt males eftber alone arin bonded paits.'*'-“ﬂ Smialler groups can join
te form larger groups of 100 or meve, and pecasionally exceed 1,000 The sorial strategies of marine manmals

such as battlenose dalphins “provide interesting parallels™ with the social strabegies of elephants and chimpanzees.
Ligs5te

Bottlenosc dolphing studied by Bottlenose Dolphin Research institute researchers off the ivland of Sardinia show
random social behavigr while feeding, and their social bebavior does not depend vo feeding activity."! 13 Sardinia,
the presence of a fleating marine fie-fish favm has been linked to a change i bottlerose Lolphin dissribution as # resubt of high fish density around the

feating cages in the farming area w4

Ecology

Feeding

Fiah is coe of the wmuin items in the dolphin diet. They alsoe eat shrimps, squid, mollusks, and eottlefish, snd guly swallow the soft parts. They vat 22
pounds of fish a day. When they encounter 4 shoa) of fish, they work as a team to herd them towards the shore Lo maximise the Larvest.** Thay also hunt
alome, aften tangeting hollom-dwelling epeeics. The bottleuose dolphin sometimes bits a fish with its fluke, sometintes knoeking it out of the water, using
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a strategy called "fish whacking" 2920 "Strand feeding” s an inherited feeding technique used by bottlenose dolphins uear and around coastal reglous of
Georgin and South Carolina. When a pod finds a schioo) of fish, they will sircle the schaol and trap the fish in a mini whirlgool. Then, the dolphivs will
chatge at 1he schoot and push theic bodies np onko 2 mud-flat, forcing the fish on the mad-flat, a5 well. The dolphios then crawl arenud on their sides,
consnning the fish they washed up on shore. This happeus only during Jow tides, ™!

.
One type of fecding hehaviar secn in bolllenose dotphins is mud ring feediug. "%

Bottlenose dolphing canfliet with smail-scale coastal commercial fishedes in some Mediterraucan ateas. Common hattlenose dolphios are probably
attracled to fishing nets becausc they offer a concenleated foord source, %!

Relations with cther species

Dolphits can exbibit altruistic behaviour toward other sea creatures. Ou M Beach, New Zealamd, nn Mareh 10,
2008, twa pvaoy sperm whales, a female and ealf, strnded on the beach. Rescuers attempted to tefloat them foue
times. Shortly, a ptayful bottlenose dolphin know to kocal residents as Moko arrived and, after apparently vocaliziog

at the whales, led them 200 m (660 ) alopg a sandbar to the open sea, saving them from immniinent euthauasia L2

In 2019 a female was ohserved caring for a juvenile melon-headed whale, the fimst reported instance of 2 boltlenose
dolphin adepting a non-ronspecific infant, 29

The boltlcunse dolphin can behave aggressively. Males fight for rank and access to females. During mating season,
males compete viggrously wilh ¢ach other through displays of tovghnuss and size, with a series of acts, such as head-
bukting. They display aggression towards sharks aud smaller dolphin species. At least ooe popalation, Gff Seotland,
bas practiced jufanticide, and also has attacked and killed barbour porpoizes. Universily of Aberdeen reseatchers say
Ihe dolphing do not eat their victims, but are simply competiog for faed ") However, Dir, Read of Duke University,
porpaise cxpert tesearching similar cases of porpoise kiflings that bad necurred in Virgioia in 1966 and 1997, bolds a different view. He states dolphins
and porpoises feed on different types of fsh, thus food competition is an unlibely cause of the kitlings.il"] Similar behaviout bas becn observed in Ireland.
(03] Iy the first half of July 2014, four atlacks with three porpoise Fatalities were abserved and caught on videa by the Candigan Bay Marine Wildlife
-

Pt e

Centee in 1he Cardipan Bay, Wales, "

Thi: burttlenoze dolphin sometimes forms mixed species groups with other specics from the dolphin Rmily, particularly targer species, sheb as the shart-
Aongd pilot whale, the false kilter whale and Risso's dolplin BUES] They sl interact with smaller species, such as the Atlaotie spotled dolphin and

the: rongh-taothed dolphin 29221 While interactions with smaller species are sontetimes affiliative, they cau atso be bostile @2

Predators

Some Jarge shark species, such as the tiger shark, the dusky shark, the great white shark and the bull shark, prey on the botilenose dolphin, especially
citlves BRI The bottlenose dolphin is capable of defending itself by chatging the prodator; doiphio 'mobbing’ behavior of sbarks can
aceasionally prove fatal for the shatk U2 Targeting a sivgle adult dolphin can be dangeroms for a shark of similar size, Killer whale populations in Hew
Zealnd and Pern have been observed preyiog on buttlengse dolphing, but this seems rare 22! and other nrcas may swim with dolphins. Swimming in

pods, allows dolphins to betler defend 1 lves agaimst pred . B dolphing cither use complex evasive strategies to outswim their
nredaters, or mobhbing tecbniques to batter the predatar to death ar force it to flee, ™!

Relation to humans

tnteraction

The species sometinies shows curiosity lowards humans in or near water. Occasionatly, they resevs injured divers by
Taising them te the surface. They alse do this to lielp injuced menthecs of their own spe{:ics.r-‘“-1 In Noweraber 2004, 2
dramatic report of dolphin intervention came from New Zealand. Four lifeguards, swimming 100 m (330 ft) off the
coust meaT Whangatei, were approached by a shark (repottedly a great white shark). Battlenose dolphivg berded the
swinuners together and surrounded thetn for 40 minutes, preventing the shark from attacking, as they slowly swam
tor shipee 2]

los ¢emstal regions, dolphins run the risk of colliding with boats. Researchers of the Bottlenese Dolphin Reseatch
Instilute fitst quantificd daka about solilary bottlenose dolphin diving bebavior io the preseuce and absence of boals.
17! Brlphins responded more to totrist than fizhing vessels. Driving behavior, speed, vugine type and separatior
distanve all affeet dolphin safery.

However, dolphics in these arcas can also coexiat with umans, For example, iu the town of Laguns in soatl Brazil, 2 pod of botllenose dobphing msides

in The estuary, and some of its members cooperale with bumans. These cooperating dulphivs ave individually recognized by the local fishemmen, whe
pame flizm, The fishermen typically stand up to their knees in the shallow waters ot sit in canoes, waiting for 1he dolplios. Now and then, ung ar man:
duiphing appeat, driving the fisk towazds the line of fAshermen. One dolphin then displays a unigque body movement outside Wb water, wihich serves s a
signal b the fishermen te cast their nets (the enlire seguenee is shown here, ™ and a detailed deseription of the signal's chatacleristies is available here
Uy [ this nwigos Boem of coaperation, the dolphins gain berause the fish are disoriented and because the fsh cannot escape to shallow water whire

the: larger delpling cannot swin, Likewise, stodies show that Hshermen casting theit nets following the unique signat catel more figh than when fishing
alome, without the belp of the do]phins.l"") The dolphing were not trained for this behavior; the collaboration began before 1847, Similar cooperative
fishieries also exist in Mauritania, Adrica M3

Commercial 'doiplit eneonnlcr' enterprises and touts operate i wagy countties. The dacwmentary film Tie Cove decuments how dolphing ace capiured
and sold T some of these enterprises (particularly in Asia) while 1he remainiog pod is slaughtered. Tn addition to such endeavors, the individuals swim
with aud surface near suriers at the beach.'S% Battlenose dolphing perform in many aquaria, generaling controversy. § 1w © activists and certain
seientists have claimed that the delphins do not have adequate space ur meeive adequate care or stimulation.* Hewever, others, notably JeawWorld,

eounter by chaiming that the dolphing are property cared for, bave much enviroumental stimulation and eujuy iteracting with humans, 0!
-

Tight bettlensse dolplins Lsat lived at the Marine Life Aquarium ju Gulfport, Mississippi were swept away from their aquarium poel duriog Hurricaue
Kutrina. They were later found in the Gulf of Mexieo sud returted 1o captivity "4

Thy: mikitary of the United States and Russia train bottlenose dolphine as military dolphing for wartime tasks, snch as locating sca mines and detecting
enemny divers "3 The 055 progeam is the U8, Navy Marting Mammal Program, located in San Triego fudl
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Tifg was a well-known solitary tale Bottlenose Dolphin that was firat apotted in the town of 530 Sehastisio in Brazil
atonud 1994 and frequently allowed buanans to imteract with him. The dolphio became infamons for killing a
swimnmer and injuring many others, which liter paraed him the nickname "Killer Dolphin”,

Cultural influence

The popular television show Fipper, created by Ivan | portrayed & bottlenose dolplin™! in a frieadly
relatiouship with two boys, Sandy and Bud. A seagning Lassie, Plipper understood English and waz a hero: "Go tell
D we're in drouble, Flipper! Hurmy!” The show's theme song contaius the lyTic "po otte you sec / 1§ smarter tian
. The televigion show was based on a 1963 film, with o sequel, Plipper’s New Adventure {1964), and was retnade 15
a featore Bl in 1998, starving Llijah Wood and Faul Hogau, as well as 2 zocond "IV gedes running frotn 1995 to
2ouw, stardug Jessica Alba 22

K oy, traired Ly
Bire| rnds ana bosl
e lsasi sul

Oler television appearances by bottlenose dolphing inclode Wonder Womar, Flighuy ta Heqwen, Dalphiy Jove,
sea(uest DSY, and The Penguins of Madagascar, in which a delghin, Dot Blowhole, is a villain. Io the [IEO mavie
Zeus and Koggrag, a female bolttenose dolphio bedviends a male dog, an Secrets of the Bermude Triangla (1906
Lan ‘Toyutan mavie), a gitl named Aunic (played by Lisa Jakub) swims with dolphins, Humau aud dolphin
mleraction segm shat o tacalion in the Florida Keys with Dolphin Resesrch Center as scen on 2 Halloween

episede of The rreehause of Horror 114

Dolphin Tate, directed by Charles Martin Smith, starring Marthan Gamble, Ashley Judd, Harry |

Kristofferson, is based on the real-life story of the dolphin Winter, who was Tescucd from 2 crab irap mber 2005 and lost het tail, but as learned
ta swim with a prosthelic eue! Dojphin Tale 2, « sequel to the 2ou film, featred another dolpiin vamed Hope and an appearance by Helhany

o1y The seque] was teleased on September 12, 2014

Morgan Freeman, Cog Zuchisdorf and Kris

Hattlenase dolphins hawve appeared {0 novels. To The Hijefiriker's Guide Galaxy and one of its sequels, So Long,
dolphins try to warn humans of Fartl's impending deskrmction, hut tl vinr was misioterpreted as playful a Bottlenose dalplius are
central ty David Briw's series of Uplift_Universe novels, particwlardy Stgrtide Rising, where they are ane of the

ranks For All the Fish, the

_______ 5 ur Farth specics {along with
chinpanzes: and dogs) to bave been "uplifiel’ to sentience, Bortlenose dolphins are primary characters o Anne MeCaflrey's Drago 4 af
f ally The Dolptins of Pern. Botllencse dolphins have been mentioned To vanous Star Trek novels and other materials as serving as

navigalion specialists guboard variows Federation starships.

Bollennse dolphins have featured in video games, incliding in the title role of the seience fietion vider game series Ecco the
hottlenose dolphin, appears in the PC adventure game - ‘The Search for Cetus. Delphineus helps the player charact

i 25
Adan} find the "sea king” Cetus (2 spenn whalc), Delphinens akso helps Adam clean up tire marive environment where be lives.

{phin. Delphivews, a
a human by catled

T, the Miami Dolphins' maseo, uses the bottleoose dolphin as its mascot and ten Iopge e

Fackuad descriptions of the dolphins date back inte antiguity — ke writings of Aristotle, Opaian ard Pliny the Elder all mention the specias.[ﬂ[‘-‘-‘-“-]-

Threats

Millious of dolphios drown in fishing nets. Tuna fishing crews Lave been the most responsible for the lavgest wumber f deaths, 1n 197z, the U.S
povernment passed a law limiliog the oumber of dobphius that could be killed yearfy by tuna fishing crews. Dolphivg o the Hnited Kiogdom have also
heen foumnd to contain bigh fevels of pollutanis in theic tissues. Teavy metals ingluding mercury, PCB's and NDT are of greal cnncern, These pollutants
can canse harm in dolphins growth deve) t, reproduetion, aud inmanity, Sioce the mid-19908, Twndreds of dolphins bave heen trained to perform

it shows prosented by aquariums, 20os, wod snusement parks. Sientists conduct vaticus types of research 1o nderstand the dolpbins convnunication
syslen

“The man-made chemical perfinorapgtanesulonic 2eid (PFOS] may be compronisig the immune system of bottlennse dolphins 93 FFOS affecrs the
m.tD High levels

smmune systein of male mics at a concentration of o1.5 ppb ! while PFOS bas been reported in bonlenose dolphins in excess of 1 ppm
of metal coutaminants have been measuced in tizsues in many areas of the glabe. A rerent study found bigh levels of gadniunm and mereary ie bottlenos:
doiplins from South Avstralia %) levels which were later found to be associaled with kiduey mmalformaticas, iedicatiog possible bealth effects of bigh

heavy metal concentrations in dn::]phins,[h’!*‘J

Gonservation

Bottlenose: dalphins are vat end ed, Their future is stabte because of their abundance and adaptability.
However, specific populations ste threatcned due to varions eovironmental changes, The pupuiztion in the Moray
Firth {n Seotlaud is estimated to consist of arownd 196 individuals, and are under threal from harassment, tranmalic
injutey, water pallotion and ceduction in food availability. "= Likewise, an isolated pupufation in Traubiful Sound,
New Zealand, 5 in dechiue due ko calf loss caincident to an increase in warm freshiwater . ischarge into the fierd MY
Less local climate change, such as ipereasing water tetperature may alse play a role but has vaver buet zhown Lo e
the casei® One of the largest cowstal populations of bottlenose dolphing in Shatk Bay, Western Anstralia was
forecast W be stable with litle varation in mortality over time (Manlik et of. aga6) s

In U8 walers, buntiog and h ing of marine o 1s i5 farbidden in almost all ciccumstances, from Whe passing
of the Marinz Mammal Prolection aet of 1972.0%

See 2lso

» Unihemispheric slow-wave slaep

= Camman botflenuse delphin

Foolnotes
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African elephant .

The African elephant (Loxodonte) is a genys comprising two living elephant spoaes, the African Ce e e
bush elephant {£. africanc) and the smaller African forest elephant (L. eyclonis), Both are social African etephant
herbivores with grey shin, but differ in the size and color of their tusks and in the shape and size of Temporal rangc: Middle
their ears and skulls, eng-Present

Both species ore eonsidered at heavy risk of cxtinetion on the [UCN Red List; as of 2021, the bosh
clephant is considered endangered and the forest elephant is considered cribically endangcmd Thaey
are threatened by habitat loss and fragmentation, and ppaching for the illegal ivo
in several range countries as well,

Loxodonta is one of two extant genera of the family Elephantidae. The name refers to the Iomn,ge—
shaped enamel of their molar teeth. Fu remaing of Loxodoma species have been excavated in
Africa, dating to the Middle Plipeene.

Contenis

Taxanemy
Extinct African elephants
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Behavier and ecology : ! aftivan forest glephant cow with caltin
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References Genus:
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Specigs

Taxonomy {
. * L. afticana
The fiest scientific deseription of the African elephant was written in 1797 by Johann Friedrich : . 4 oyclotis
Blumenbach, who proposed the scigntific name Elephas afrivanis. B foxpdonte was proposed as . 7T
generic n-a\-mc for the African clephant by Frédénq Cuvier in 1825 This name refers to the § " 1L edaurora

lozenge-shaped cnamgl of the molar testh, which difters significantly from the rounded shape of the i
Asiun cicphant's molar enamel ¥ An anonymous author uscd the I.at:mmd spelling Loxodonta in 1L a. adaurora
1827 fil Anonymous was recognized as authority by the Int ienal Code of Zeotogical 1 L. & kararae

Nomenclature in 1999.1

. » L. atlantics
Efepltas {Loxodomta) cyelotis was proposed by Paul Matschie in 1000, who described thiee African o
elephant woological specimens from Cameroon whose skulls differed in shape from clephant skulls
eollected efsewherw in Africal! In 1936, Glover Morrill Allen considered this clephant to be a distinet
species and called it 'forest clephant's later authors considered it to be a subsprcies sl
Marphologicat and genetic analyses provided evidence for species-level differences between: the
Africun bush elephant and the African forest elephant Lelwiizlizts] i * 1L sxoptsta

t L a angammensis
T L 2 atfamtica

X A . Dow ot L cogked
Ip 3907, Richard Lydekher proupesed six African elephant subspecies based on the different sizes and I :
shapes of their ears./) They are all considered synonymous with the African bush clephant. I

Extinct African elephants

Between the late 18th and 20th centuries, the following extinet Afriean elephants were deseribed on
the hasis of fossil remaims:

hitps://en.wikipedia.org/wiki/African_elephant 10/04/2021
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» Marth African elephant (Loxodonta africana pharachensis) propesed by Paulus E
Deraniyagala in 1948 was a specimen from Fayur in Egypt.['®

Loxodonta atlgntics was proposed as Elephas atfanlicus by Auqusle Pomel in 1879 based on 2
FOONIE SHanit: et ugusle Fome!

Lexotionta exoptata proposed by Wilhelm Otto Districh in 1944 was based on teeth found in
Laatoli, Tanzania. "2

Loxodents adaurora propused by Vincent Maglia in 1570 was a complete skeleton found in
Kan '_i. Kenya [

Phytogeny

Analysis of nuclear DNA sequences indicates that the gengtic divergence

forest elephants dates 2.6 - 5.6 million years ago. The divergence between the Asian elephant and the
woolly mammoths is estimated 2.5 - 5.4 million years ago, which strongly supports their status as
Jistinet spocies, The African forest elephant was found to have a high degree of genetic diversity,
perhaps reflecting periadie fragmentation of their babitat during the climatic changes in the
Pleistocene.!

Gene flow between the two African clephant species wag ined at 21 locations. The analysis

revealed that several African bush elephants carried initochondrial DNA of African forest elephants,  comparison of bush flet and fores!
indicating \hey hybridised in the savanna-forest transition zone in ancient times,™*?

{right} eicphai skulls in fromal view.

. p - . ) Mote the shorter and wider nesd of
Sequence analysis of D¥A from fossils of the extinet Eurasian Palgeoforedon antaups shows it tobe ¢ ppoialie, with & concave instead of
much closer related to the African forest elephant than to the African bush clephant. The validity of  convex foreheas

Loxodonta has therefors been questioned =Y

Description

8kin, ears, and trunk

African elephants have grey folded skin up to 30 mm (1.2 in) thick that is covered with sparsc bristled
Jark-brown to htack hair, Shovt tactile hair grows on the trunk, which has two finger-like processes at
the tip, whereas Asian elephants ooly have one.™ Their large cars help to redute body heat; flapping - P
them creates air currents and exposes the cars' inner sides where large blood vessels increase heat 1088 £ |einale Afncan bush elaphant
during hot weather. The trunk is a prehensile elongation of its upper lip and nose. This highly sensitive  sketetan on display 3t me Museun
organ is inngrvated primarily by the trigeminal nerve, and thought to be manipulated by about 40,000 of Dsteology. Oklahota City
—60,000 muscles. Because of this musealar struetore, the trunk is so strong that elephants can use it
for lifting abour 3% of their own body weight. They use it for smelling, touching, feeding, drinking,
dusting, producing sounds, loading, defending and attacking®® Flephants sometimes swim
underwater and use their trunks as snotkefs. 0!

Tusks and molars

Buth male and female African clephants have tusks that grow from deciduous teeth called tushes,

which arc replaced by tusks when calves are about one year old. Tusks are composed of dentin, which
forms small dinmond-shaped structures in the tosk's center that become larger sl its periphery.??
Tusks are used for digging for roots and stripping the bark from trees for foed, for fighting each other
during mating scason, and for defending themselves against predators. The tosks weigh from 23 to
45 kg {5169 Ib) and ean be from 1.5 to 2.4 m (58 {t) long. They are curved forward and continee to

grow throughout the elephant's lifetime 5

The dental furmula of elephants is ﬁﬁﬁ%x 2 = 2623 Elephants have four molars; each weighs about
5 kg {11 Ib) and measures about 30cm (12in} long. As the front pair wears down and drops out in
pieces, the back pair moves forward, and two new molars emerge in the back of the mouth, Elephants
replace their tecth four to six tines in their lifetimes. Around 40 to 60 years of age, the elephant loses  Shert iactile hair grawang on the
the last of its molars and will likely die of starvation, a common canse of death., African elephants have  1unk

24 teeth in total, six on each guadrant of the jaw. The enamel plates of the molars are fewer in number

than in Asian elephants, 2!

Size

The African bush clephant is the largest terrestrial animal. Cows are 2.2—-2.6 m (7.2-8.5 ft) tall at the
shoulder and weigh 2,160-73,232 kg (4,762-7,125 1b), while bulls arc 3.2-4 m (10-13 f1) tall and weigh
2,700-6,048 kg (10,362-13,324 IbLY! Its back is conrave-shaped, while the back of the Alrican forest
elephant is nearly straight.*! The targest recorded individual stood 3.96 metres (13.0ft) at the
shoulder, and is estimated to have weighed 10,400 kg (22,000 15 2228 The tatlest recorded individual
stood 4.2 m {12.8 ) ax the shoulder and weighed 8,000 kg (18,000 16) 221

A male Shecan oush glephant skull
on chgplay ot the Musearm of
Osteelugy
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‘The African forest elephant is smaller with male shoulder heights of up to 2.5 metres (3.2 #1149 1t ig the third largest terrestrial animal.
Their thickset bodies rest on stocky legs.Y

Davelopment

Flephants have the longesl gestation period of any mammal, with each elephant specics having a gestation perted of roughly 22 menths.
However, there's stight variations between the African elephant{640-673 days), and the Asian elephant{623-720)(nbci.gov).®¥ As the
largest land mammal an Earth, calves are born at about 200 pounds ¥ The elephant is a complex organism, with the trunk alone having
roughly 100,000 muscles, making development stages very drawn oul.

For the developiment of the calf in the womb, it takes about 62 days for the embryo to be detectable, %9 with a heartbeat detected by 71 days.
The placenta is detected by an endometrial reaction on day 80, and the basic shape of the calfthead, rump, and trunk) are detected by day
g5{embryology. med.unsw.edu). By day 95, the umbilical cord is also visible. AL around day 100, the head makes up hall of the Jength of the
calf, and the toes ean be discerned an all four limbs. Later on, hy day 120, the trunk of an African calf has the two lip-like protrusions seen
inadults, "

Distribution and habitat

Aftican elephants are distributed in Sub-Saha
arid rogions, trapical rainfrests, mopane an
in Central Africa. %!

Africa, where they inhabit Sahelian scrubland and

mbo wondlands. African forest elephants ooccur only

Behavior and ecology

Family

Buth african clephant species five in family units comprising several adult cows, their daughters and
their subadult sons. Each family unit is led by an older cow known as the matriarch P57 Afccan

forest elephant groups are Jess cohesive than African bush elephant groups, prohably because of the
lack of predators.#7]

When scparate family units bond, they form kinship ar bond groups. After puberty, male elephants
tend to form close alliznces with olther males, While fermales are the most active members of African
clephant groups, both male and female elephants are capable of distinguishing between hundreds of o

different low frequency infrasonic ealis to communicate with and identify sach other 9] Fartily 1a5pands 1a bee Warming
rumgle

#

Elephants use some vocalisations thal arc beyond the hearing range of homan: el iy communicate
across large distances. Elephant mating rituals include the gentle entwining of trumks." 1

The bulls were believed to be solitary animals, becoming mdependent onee reaching maturity, New
research suggests that bulls maintain ecological knowledge for the herd, facilitating survival when
searching for food and water, which also benefits the young bulls who associate with them. Bulls only
teturn 10 the herd to bresd or to socialize, they do not provide prenatal care to their offspring but
rather play a fatherly role to younger hulis to show dominance 4

Feeding

Eull elepkants i nmock aggression
While feeding, the Aftfean elephant nses its trank Lo pluck fcaves and its tusk fo tear at branches, which
can cause enormols damage to foliage.¥¥! Fermentation of the food takes place in the hindgut, thas
enabling latge food intakes L The large size and hindgut of the African elephant alse allows for digestion of various plant parts, including
fibrous stems, bark and roots. [+l

Intelligence

African elephants are highly intelligent.*5! They have a very large and highly convoluted neocortex, a
trait they share with humans, apes and some dolphin speeics. They are amongst the world's most
intelligent species. With a mass of just aver 5 kg (11 1b), the ¢lgphant brain is larger thao that af any
other termestrial aninal, The elephant's brain is similar to a human brain in terms of structure and
complexity; the clephant’s cortex has as many neurons as that of a human brain¥® suggesting
convergent evplagion. 3

Elephants exhibit a wide variety of hehaviors, including those associated with gri

A " x e Seratching on a |ree helps o

art, play, a sease of knmor, altruism, use of tools, compassion, cooperation, " self-awarencss, MEMOTY  ranvove layers of dead siin v

and possibly I:_u_l_'l_guage,l“"J A1l point to a highly intetligent species that is thought to be equal with  parsstes .
weraceansEI s and primates. s

Reproduction

African elepirants are at their most ferile between the ages of 25 and 45. Calves ace born aller a ge

13U Th calves are cared for by their mother and other young females in the group, known as allomol _bp[ing.'-“”
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Femsale Aftican clephants are able to start reproducing at around 10 to 12 years of ape 8] and arc in estrus for about 2 to 7 days. They do
nol male at a specific time; however, they are less likely Lo reproduce in times of drought than when water is plentiful. The gestation peded
of an elephant is 22 menths and fertile females usvally give hirth every 3—6 years, so if they live to around 50 years of age, they may
produce 7 offspring. Females are a scaree and mobile resouree for the males so there is intense competition to gain aceess o estrous
females.

Post sexual maturity, mates begin to experience musth, a physieal and behavioral condition that is characterized by elevated testosterone,
aggression and mote sexual activity. 15! Musth also scrves a purpose of calling attention to the females that they are of good quality, and

it cannot he mimicked as oertain calls or noises may be. Males sire fow offspring in periods when they are not in musth. During the middie

of estrus, female elephants look for males in musth to guard them. The females will yelt, i a loud, low way 10 attract males from far away.
Mazle elephants can also smell the hormones of a female ready for breeding. This leads males to compete with each other to tnate, which
resulls in the females mating with older, healthier males. % Females choose to 2 point who they mate with, since they are the ones who try

ta get males Lo compete to guard them. However, females are not guarded in the early and lute stages of estrus, which may poermit mating

by younger males not in musth.

Males over the age of 25 compete strongly for females in estrus, and are more successful the larger and mote aggressive they are.%l Bigger
males Lend to sire bigger offspring. ™ Wild males begin breeding in their thirties when they are at a size and weight that is competitive with
other adult males, Male reproductive success is maximal in mid-adulthood and then bepins to decline. However, this can depend on the
ranking of the male within their growp, as higher-ranking males maintain a higher rate of reproduction. ! Mest observed matings are by
males in musth over §5 years of age. Twenty-two tong observations showed that age and musth are extremely important factors; ™. older
males had markedly clevated paternity success compared with younger males, suggesling the possibility of sexual selection for longevity in
this species.” (Hlollister-Smith, ef al. 287}

Males usually stay with a female and her herd for about a month before moving on in search of another mate. Less thatt a third of the

population of female clephants will be in estrus at any given time and gestation period of an elephant is lorg, so 1t makes mare evolutionary
sense for o male to search for as many females as possihle rather than stay with one group.

Threats

Baserd on vegetation types that provide suitable habitat for African clephants, it was estimated that in the early
1gth century a maximutn of 26,913,000 African elephants might have heen present from the Sahed in the
notth to the Highveld in the south. Deerease uf suitable habitat was the major cause for the dectine of elephant
poputations until the 19505, Hunting Aftican clephants for the fvory trade accelerated the decline from the
14708 onwerds, The carrying capacity of remaining suitable habitats was estimated at 8,985,000 lephants at
most by 1987.5% In the 19705 and 1980s, the price for wory rose, and poaching for ivory inereased in
particular in Central African range countrics where access to elephant habitats was facilitated by logging and
petroleum mining industries. %) Between 1976 and 1930, about 830 t (§20 long tons; 910 short tons) raw
fvary was oxported from Africa o Hong Kong and Japan, equivalent o tusks of about 222,000 African
elephants, ¥

The first continental elephant census was carried out in 1976, At the time, 1.34 million elephants were
estimated to range over 7,300,000 km® (2,800,000 sq :'ni)."’—SJ In the 19808, it was difficult to carry ont
systematic surveys in several East African range countries due Lo givil wars.® In 1987, it was cstimated that
the African elephant population had declined to 760,000 individuals. In 1480, only 6oB,oo0 African
elephants were estimated to have surived S In 1980, the Kenyan Wildlife Service burned a stockpile of tusks
in protest against the ivory trade.¥¥ The populatien in the Tanzanian Selous Game Reserve, onee the lavgest of any reserve in the world,
dropped from 109,000 in 1976 to 13,000 in 20134

Men with Africall slepharl
tusks un Dar &5 Saigam.
£ 1900

wWhen the internalional ivory trade reopened in 2006, the demand and price for ivory increased in Asia. In Chad's Zakouma Nationat Pack,
mete than 3,200 clephants were killed between 2005 and 2010, The park did not have snfficient guards to comhbst peaching, and their
weapons were outdated. Well organized networks facilitated smuggling the ivory through Sudan.™™ The government of Tanzania estimated
that more than 85,000 elephanls were lost to peaching in Tanzania between 2009 and 2014, representing 2 60% loes. ¥ By 2014 it was
estimated that only 50,000 dlephants remained in Central Africa. The last major pepulations are present in Gabon and the Republic of

Congoe 9 In 2012, The New York Times reported a large upsurge in vory peaching, with about 76% of the product flowing 1o China %l

Conflicts between elephants and a growing human population are a major fssue in clephant conservation. #d Human encroachment into
natural arcas where bush clephants oocur or their increasing presence in adjacent areas has spurred research into methods of safcly driving
groups of claphants away from humans. Playhack of the recorded sounds of angry honey hees has been found to be remarkably effective at
prompling elephants to flee an area. %

according to the World Wide Fund for Nature, in 2014 the 1otal population of African elephants was estimated to be around 700,000, and
the Asian elephant population was estimated to be around 32,000, The population of African elephants in Southern Africa is large and
expanding, with more than 300,000 within the region; Bolswana has 200,000 and Zimbabwe Ro,000. Large populations of elephants are
confined to well-prolected arcas, However, conservative cstimates were that 23,000 Alfritan alephants wore Eilled by poachers in 21394
and less than 20% of the African elephanl moge was under formal protection. ! The Taternational Union for Conscrvation of Nature
released a report in Scptember 2016 that estimates Afriea’s elephant population at 415,000 They reparted that in the past docade, this isa
deckine of 111,000 clephants, This is reported as the worst decline in the past 25 years\d
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China was the biggest markel for poached ivory but anoounced that it would phase out the legal domestic manufacture and sale of vord
products in May 2095, and in September of that year, China and the U.5.A. "said they would enact a nearly complete ban on the import and
export of ivory,"™ In response Chinese consumers moved to purchasing their ivory through markets in Laos, leading conservation groups
Lo request pressure be put on Laos to end the trade.

Conservation

In 1986, the African Elephant Database was initiated with the aim to monitar the status of African elephant populations, This database
includes results from actial surveys, dung counts, interviews with locat people and dala on poar:hing.“'—*‘]

In 1589, the Convention on Internationat Trade in Endangered 3 una and Flora listed the African elephant on CITES

Appendix 1. This listing banned international trade of African ele their body parts by countries that signed the CITES
agreement. Hunting elephants is banned in the Central African Republic, Pemocratic Republie of Congo, Gabon, Cite d'Fvoire, and
$enegal. After the ban came into foree in 1990, retail sales of ivory carvings in South Africa have plummeted by more than 95% within 10
years ™ Asa result of the trade ban, African clephant populations recovered in Sputhern Aftican range countries." '

The Afriean Elephant Specialist Group has set up a Human-Elephent Conflict Task Force with the aim to develop conflict mitigation
strategies. )
in 2005, the West African Elephant Memorandum of Underslanding was signed by 12 West Aftfcan countries. The Convention on the

mals provided financial support for four years to implement the West African Elephant
(4]

Conservation of Migeatory Spacies of Witd

Cangervation Strategy, which forms the central component of this intergovernmental treaty.

I1 2019, the export of wild African elephants to 2005 around the world was banned, with an exception
zdded by the EU to allow expott in "exceptional cases where ... iLis considered Lhat a transfer to ex-situ
locations will provide demonstrable in-situ consetvation henefits for African clephants”. Previously,
export had been allowed in Southern Africa with Zimbabwe capturing and exporting more than 100
baby clephants to Chinese zoos since 2012 24

In calture

Matly African cultires revere the African Elephant as 4 symbol of strength and power 2218 1t §s also
pratscd for its size, longevity, stamina, mental frewlties, cooperative spirit, and loyaly *! The animat's
religious importance s mostly }_gt:gm_l_c.l’—‘] Mamy socicties believed that their chicfs would be
reincarnaled as elephants, During the 10th century AD, the people of Igbo-Ukwu, near the Niger Delta,
buried their leaders with elephant Lusks. B4

South Africa uses elephant tusks in their coat of arms to represent wisdom, strength, moderation and
cternity. 2 The elephant is symbolically important to the nation of Ivory Coast (Cdte o' faatre); the

Coal of atms of Ivory Coast features an clephant head escutchenn as its focal point.

i the western African Kingdem of Daliomey (now part of Benin) the elephant was associated with the
1gth centary rulers of the Fon people, Guero and his son Glefe.® The animal is believed to cvoke
sirangth, royal legacy, and enduring memaory as related by the proverbs: "There where the elephant  Elephant mash if1 It oty Coasl
pusses in the forest, one knows™ and "The animal steps on the grotind, but the elephant steps down

with strength. P Their flag depicted an clephant wearing a rayal crown.

See also

« Sumatran glgphant

Notes

& Cuezo and Clete ruled fram 1818 to 1858 and from 1858 to 1889, respectively
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The ch]mpn.nm (Pan troglodyles), also known as the hi robust cf ur sirnply
chimp, is a species of great ape native 1o the forest and savanoah of tropical Africa. It has four confirmed
subspec:ies and # fiflh proposed The chi and the closely related bonabe (sometines called the
"prsiny chimpanzes") are classified i m the genus Pan. Evidence from fossils and DNA sf:quenclng shows that Pan is
a sister taxoq to the bwnan liveape and is humang closest liviug relative.

‘The chimpanzee is covered in coarse black Lair, but bas 4 bave face, flogers, toes, palms of the hands, and soles of
the feet. It is larger and more robust fhan the boucho, weighing 40—70 ke (88-154 1h) for males and 27-5u kg (6o
—110 1b} for females and standing 150 cm (4 ft 11 in). lts gestation petiod is eight months. The infant is weaned al
abaut three vears old, but vsually maintains a close r hip wilb its mother for several yoars more. The
chimpanzes lives in groups that range in size feom 15 18 150 members, although individuals ravel and forzge in
much smaller groups dutitg the day. The species lives in a striet male-dominated bierarchy, where dispute.s are
generally setiled without the need for violence. Neacly all chimy pulations bave been reeorded using tools,
modifying sticks, rocks, grass aod Jesves and nsing them for bunting and mequiring honey termites, anis, suts apd
water. The species bias also been fonnd ereating sharpened sticks to spear small mammals,

The chimpanzes is listed oo the TUCN Red list as an endaneercd species. Between 170,000 and 300,000
individualy are estinuated across its range. The blgge::l hreats to Lhe chimpanzee are habitat Inss, poaching, and
dlseme Chimpanzees appear in W&slem popular culture as stereohped clown-figures, and bave featured in
cireus acts and stage shows, They are sometimes kept as pem

' species and population stateg
Genome

i Physical attributes
Ecalagy

Morta ality and ke and health

Beha\nour

I_nlelh_gence and cognition

Tool yse

Larquage
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i In glture

: As pets

i Usze in research
i Frald study

See also
. ‘Notes
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Etymology

The Eaglish word chimpanzee is first recorded in 17383 11 i5 derived fram vili ci-mpenzel or Tahiluba language
chimpenze, with a meaning of "ape™ ¥ The colloquialism “shimp™ was most likely coined some lime in the late
18705 The genus name Pan devives from the Greek od, while the specific name rroglodiies was taken from the
Truglod: tag, s mythical race of pave-dwellers [FI81

Taxonomy and genetics
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The fist great ape known to Western scienee in the 17th century wes the "orang-outang™ (genns Pongo), the local * Troglodytes troglodytas
Malay name baing tecorded in Java by the Dutch physiciao Jagobug Bonties. In 1641, the Dutck anatomist Nicglaes (Blumenbech, 17763

Tulp applied the pame to a chimpanzes o boneho brought to the Netherlands from AngolalZ Anogher Dutch o :
anatomist, Peter Camper, dissecled specimens from Central Africa sbd Southeast Asia in the 17705, noting the ! Troglodytas niger . Gactfy, 1892 |
differences hetween the African and Asian apes. The German naturalist Jobann Friedrich Blumenbach classified | pag niger £, Geottroy, 1912)

the chimpanzee as Sfmig troglodytes by 1775. Auother German naturalist, ]‘ﬂrm}:bkz_m, eained the genus Panin - .
JI; - Anthropopithecys troglodyias
_ (Sution, 1863}

1&16. The bonobo was recognised as disticet from the ehimpanzee by 1g7; BREC

Evolution

Despite a large vumber of Howo fossil finds, Pan fossils were oot deseribed wutil zoos Existing
populations in West and Central Africa do pot overlap wilh the major human fossil sites in East Africa, but
chimpanzee fossils have now becn reported from Kenya. This indicstes tha both b and bers of the Pan
clade were present in the East African RiR Valley during the Middle I’]eistpﬂg.m

DA evidencs suggests the bonoby and chimpanzes species separated from each other Iess than one million years
ago (similar in relation benween Homo sapiens and Neanderthals) 280 & zorz genetic stedy suggests ancient gene
flow (introgression} between 200 and 55o thousand years age From the bonobo iote the ancestors of central and
eastern chiw U] The chimpanzee line split from the last common apesstor of the buman lne around six
million years ago. Because no species other than Homo sapiens has swivived from the human line of that bravching,
both chimpanzee species are the closest living relatives of bumans; the lineage of humans and ehimpanzees diverned

fromn goriltas (peous Gorilie) sbowt seven million years ago. 4 2o0g study argies the chimg should be i ampngapes. Tr2
ju the human braech a5 Howo troglodytes, and ootes “weperts say many scientisis are likely to restsl the  acnbsrs innis Aegeam are brach
reclassification, especially in the emotionally-charged and often disputed field uf anthropology" 22 lorgihg, amedsune of evaldicoar;
dislnclaesy Basod on prode
olestropfaress data of Gl gt
Subspecies and population status e

Four subspecies of the ehimpanze: have bren recopnised X5 with the possibility of a fifth:"*L

h_irngﬁn}gge or tschago (Pan roglodyles oglodites), found in Camereon, the Central African Republic,
| Guinea, Gaban, the Republic of the Congs, and the Damocratic Republic of the Congo, with about
140,000 indiviuals axisting in the widl '
Wastem chimpanze (P. rogladyles verys), found in
Libera, Ivory Cosst, and Ghana with abaut 52.800 ind istence
Migeria-Cameroon chimpanzee (F. troglodytes eftiofi (also known as P. ¢, vellerosus} ' that hve within forested
areas across Nigeria and Camergon, with over 5000-900C individuals still in existenceBURL

Eastern chimpanzee (F. troglodytes sciweinfurthill, found in the Cartral Afican Republic, South Sudan,

Demgiratic Repubiic of Ihe Congo, Uganda, Rwanda, Bunyndi, Tanzania, and Zambia, with apg
180,000 - 256,000 individuals st exisiing in the wildE
Sautheastem chimpanzee, P, traglotiles marmngensis, in Burundi, Rwanda, Tanzania, and Ugands: Colin Groves argues thal this is a subspecies,

craatad by enaugh variation betwsen the nertham and sauthern papulations of £, £ schweinfurthi Y

338U, Mali. Senegal. Siera Eeong,

the

Gename -
Genomic infermation

Humap and ehimpanzes DNA is very similar. 4 Chimpanzee Genome Projent was initiated after the .
complction of the Human Gepome Project. In Déeember 2003, a preliminaty aoulysic of 7600 NCBI genomas : 202

penes shared between the two genmmes confirmed that ecrlain genes, such as the forkbead-bex P2 (i
Iragseription factor which is involved in speech deselop have und apid evilution in

the humaa lineage. A draft version of the ehi was published on 1 3aptember 2005 |-

netil.nlm.nih gewigenatme:?

by the Chimpanzee Sequencing end Analysis Consortinm, 2 Ploldy  dipled
Genome iz | 3,323.27 Mb

The DNA diff b humans and chimpanzess cousist of about 35 million -
single-mucleotide changes, five million jnsertionfdeletion events, and various chromosoinal Numbar of 24 pairs .
rtangements, Typical human aod chimp prolein Lo s differ in an average of only twe |chromosomas o .
aming acids. About 30% of all buman proteins are identical o sequence to the carresponding

chimp prolein. Duplications of small parts of chromosomes bave been the major source of dificrences between bumnan and chimp genetic material; aboul
2,7% of the cor modern p differences, produced by gene duplications or deletions, sibee lumans and chimps diverged from

their common evolubionary aneshor il

Physical attributes

Adult chimpanzees have an average standing height of 150cm (4 8 11 i) 28 wild adult males weigh between qo
-70 kg (8B-154 TeyAsela] with feunales weighing between 27-50 kg tho—110 1 In excaptional cass, cottain
todividuals ray considerably exceed these measuremenis, standing aver 168 cm (5 ft 6 in) on two legs and weighing
ups ter 136 kg (300 16) u c.aplivity.m

The chimpanzee is mure robwstly boill than the bonobo but less than tie govilla. The arms of 2 chimp are longer than
its legs, and can reach below the knees. The hands have Tong fingers with short thumbs and flat fingeteails. The feet
are adapted for grasping, Whe big lov being opposable. The pelvis is long with an extended flium. A chimp's head is
rounded with a prosgincht and prosnathous face and 2 promownced beow ridge. It has fu.rward-facing eyes, a small
nose, rounded ooo-lobed ears, a long mobile uppet lip and, io adult males, sharp canine teeth. Chimps Jack the
prominent sagitkal erest and assoriated head and neck muscolature of goritlas A

Skele'or

Chimpanzet bodics ate covered by coarse hair, except for the face, fingers, toes, palms of the hands, apd soles of the feet. Chimps lose more bair as they
age, and dovelop bald spots, The hair of a chimp is typically black but can be brown or ginger, As they ot alder, white or grey patches rmay appear,
particutariy ou the chin 20d lower tegion, The skio may range from pale to dark, aud females develop swelling pink skin when in oestrus, Ml
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Chimpanzees ate adapled for both arbgreal aud temestriad locomotion. Arboreal locomotion consists of vertical cimbing and brachi o0 B2 (g the
ground chimps move both quadrupedally and bipedally, which appear ta have similar enermy costs 2 Ag with bonohos and gorillas, chimps move
guadrupedally by knnekle-walking, which probably evolved indepeadently in Pen and Gorilfa.* The physical strength of chimps is arouhd 1.5 imes
preater than humans, due to higher content of fast twitch muscle fibres, one of the chimpanzee's adaptations for cimbing and swinging Y According to

Japan's Azahivamea Zoo, the grip strenglh of an adult chimpanzee is estimated to be 200 M2 (401 115,47 wwhile other sources claim fignees of up 1o 330 kg

{77 1%

Ecology

The chirmp is a highly adeplable species. It Toves in a variety of habitats, including dry savauya, everpreen
rainforest, montane i swamp forest and dry woodland-savanna mosaic 498 1n Gombe, the chimpauzec mostly
sentideciduouns cvergreen forest as well pen woodlund ] At Bossou, the chimpanzee inbabils
nnillistage secondary decidnous forest, which has grown after shifting cultivation, as well as peitnary forest and
grassland 5 At Tal, it i found in the last remaining tropical rain forest in [vory Coast" The chimpanvee has an
advanced cognilive map of ils home range and can repeatedly find food B2 The shimpanzee makes a pight nestin 3
tree in a mew Jotalion every night, with every chimpauzer in a separate nest other than infants or juvenile
chimpanzees, which sleep with their mathers. b7

Diet

The chimpanzee is 2u ony vus frugivore. [t prefers Ronit ahove all other food ftems but also eats leaves and leaf
buds, seeds, blossoms, stems, pith, bark and resin S5 A study in Budonge Forest, Uganda found thal 64.5% of
theie chimp feeding time concentrated on fruits (84.6% of which being ripe), particularly those from bwo species of
Ficus, Moesopsis eminii and Celtis durandii In addition, 10% of feeding time was spent on arboreal leaves, mostly

520 while the chimpanzes is mostly herbivorous, it does eat haney,
\

“to medium-sized ks, including other primates 525 Insect
specics consumed joclude the . ant Qecophylla longinada, Macroterines termites and hooey bees 9157 The
western red eolubus ranks at the top of preferred mammal prey. Qther mammalian prey include red-tailed monkeys

- . - T R A R T P R T T o e Aonather wibs tirg, Frus
infant and javenile yellow baboous, bush babies, blue dufkers, bushbueks, and common warthogs #0 o e il i g, Ut

Despite the fact that chibipanzees are koown to bunt, apd Lo colleet insects and other invertebrates, such food

achually wakes up a very small portion of theit diet, from as livde as 2% yearly to as much as 85 grams of animal flesh

per day for each adult chimpanges in peak hunting seasons, This alse vates from boop to roop and year o year, However, in all cases, the majatity of
theie diet consists of frwits, leaves, rools, and other plant matter /88 Fernale chimpanzees appear to conswme much less animal flesh than males,
accarding to several studies* Jane Goodall d 4 many occasions within Gorbe Stream Mational Fack of chimpanzecs and western red eolobus 4
mornkeys ignoring each other within close proximi ; Bl

Chimpanzees do not zppear to ditectly compete with gorillas in areas where they gverlap. When frult ts abundant gonlla avd chimp diets converge, bt
when fruil is searee gorillas Tesort to vegetativn, B2 The two 2pes may also feed on different species, whether fruit ar insects“%22 Chimps and gorillas
usnally igore of aveid each other when feeding on the same troe, although bostile encounters ave occasionally been documented {82l

Mgrtality and health

The average lifespan of a chimpanzee in the wild is relatively short, nsually less than 15 years, allbough fndividoals
that reach 12 years may live an additional 15. Wild individnals may live over 25 years and on rare orcasions, around
6o years. Captive chimps tend to live longer, with median Bfespans of 31.7 yeats for males and 38.7 years for females.
68 The aldest known captive chimp to bave been documented lived to 66 yaars.:ﬂ

Leopards prey oo chimpanzecs in some areas S99 y: js possible that much of the mortality caused by leopards can
he attributed to individuals Fat have specialised in chimp-lilling 23 Clitaps may react to a leupatd's presence with
. . Toud vocalising, branch shaking and throwing etjects. 2% There is at least ane record of chimps killing & leopard
20w NBMEC "Sregairs” o0 9 cub, after mobbing it and its molher in their den 2 Four chimpanzees could have fallen prey to lions st Mahale

Drpembe: 2005, barr in 1964 jdane Mountains National Park. Although ue other instances of lion predation ou chimpanzees have been recorded, lions

Geadali sanstuary af Telanpaunga, Tikely do Kl chimps occasionally and the larger group siers of savanna chinaps may have developed as a response to
Repulic of e Gangs) threats from these big cats. Chimps may react to lions by fleeing up trees, vocalising or hiding in silence, i

Chimps and humans share only 6% of their parasite and migrobe species. This is due
to the differences in epvirommental and dietary adaptations; hwman iutcroal parasite species overlap more with
otnuiverans, savanna-dwelling baboons /7] The chimpanzee is bost to the louse species Pediculus schaefft, 4 cluse relative of
F. humants which infests human bead and body hair. By conteast, the human pubic louse Pthirus pubfs is closely related to
Penirue gorillae which infests goril]as.[z’-] A 2017 study of gastrointestinat pavasites of wild chimps in degraded forest in
Uganda fongd mine species of protozoa, five nematodeg, one gestede, and one trematode. The most prevalent species was the
protozoan Froglodyrelia ahrassars B

Behavicur

Reeenl studies have suggested that human observers influence chimpanzer hehaviour. One supgestion is that drones,
camera traps and remote microphones shonld be used to record and monitor chimpanzees rather thap direst abservation.s The chimpanza gusd:
. Pediculis schzaff is chesoly
salpted w3 he human body

Group structure e B hitang
<

Chimpanzees live in communities that typically range from around 20 to more than 150 members, hut spend most of leir

time kravelling in small, temporary groups cotslsting of a few individuals, which may cowsist of any combinativn of age and sex classes, Both males and
females somelimes tesvel alone ! This fission-fusion socicty may include groups of four types: all-male, adult females and ofispring, both sexes, or vue
feruale: and her offspring. These smaller groups creerge i a variety of types, for 8 vatiety of purposes. For example, ao all-male troop may be organised 10
hunt for meat, while a group consisting of lactating females serves to act as a "mursery group” far the young,F3
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At the core of soaial structures are males, whicl patrol the territory, protect pronp members, and scarch for food.
Malcs rémain o their natal cormunities, while females g Iy eamnigrate at adol e. As such, males e a
commupity are more likely to be rclated to ooe another Lhan fimales are to each other. Amoog males there is
generally a dominance hicrarchy, apd males are dominant over females 28 However, this unnsual fission-fusion
social stelire, it which purlions of the patent group may on a regular hasis separate from and then rejomn the
rest, ¥ i highly vatiable in terms of which particular individual chimpanzees cangregate ot a given fime. This iz
cansed mainly by tbe favge measure of individual autonomy that individuals bave within their fission-fusion social
B Eroups P Az a result, individual chimpanzess ofien forage for foud alone, or in smaller groups as opposed to the
Feonpom Lganda moch larger "pacent” group, whick encomp 2l Ihe chi which regularly come into conlact amd
congregate into partics in a particular wrea 1

Male chimpauzees exist in a Ligear dominance hierarehy. Top-ranking mates tend to be aggressive even during
dutninanes stability 72 This is probably due to the chimp's fission-fusion society, with male chimps leaving graup:
and returming after extended perinds of time. With this, a dominant male is nesure if any "political maneuvering” has
ovcireed in bis absence and must re-sstablish bis daminance, Thiss, a large amount of aggression oveurs within five
to fifteen minules affer 4 reunion, During these encounters, displays of aggression aie generally preferred over
physical attacks P2 While chimpanzee social structure is often referred to as pattiarehal, it is oot entively unbeard
of for females to forge coalitions against males.2d There is also ol least one recorded case of females seowring a
dominant position over males (o their respective troop, albeit ina captive euvironment,)

Males maiotain and improve their social ranks by forming eoalitions, whicl have

breen charanterised as "exploitative” and are based o0 an iodividual's influence in

agomistic interactions 22 Beiug in a coalition allows males to dominale a third jndividual when they could not by
themselves, as politically apt chimps cat exen power over aggressive interactions regardless of their rapk. Cpalilions
can alse give an individual male the confid 1o chall a domi or larger male. The more allies a male has,
the better bis chance of beraming dominant. However, most changes in hierarchica] rank are caused by dysdic
imteractions 4% Chimpanzee allianees can be very fickle and ooe menther may suddenly turn on anotber i it is to
lis advan tage. 24

Lov-ranking males frequently switch sides i disputes between maore dominant individuals, Low-rauking males
Lenefit from an unstable hisrarchy and often fiod increased sexual opporlumities if a dispute or conflict Boours Hli]
In additien, eanflicts between dominant males cause them to fucws on each other rather than the lower-ranking
- malcs. Social hierarchies among adult females tend to be weaker. Nevertheless, \be status of an adult female may b
inpartant for her offspring 25 Females in Tai have also been recorded to form alliances 2 Sacis} prooraing appears 1o be important in the formatian

and maintenance of coaliions. Tr i more common amoug adult males than adult females and hebween males and females. B2

alus m Manale M
Tanzanm

Chimpanzees bave heen described as bighly territoria! and will frequently kill ather chimps, 22 although Margaret Power wrote ju Ler 1991 book The
Egelitarints 1hat the field studies fram which the aggressive data came, Gombe and Mahele, used artificial feeding systems tial increased aggression in
the chimpanzer pupulations studied, and might oot reflect innate characteristics of the species a3 a whole as such. ™ 1o the years following her artificial
freding condifions at Gombe, Jane Goodall deseribed groups of male chiraps patrolling the horders of theit terrdtony, brtally attacking chimps which had
split off from the Gombe group. A study published in 2010 found thal the chimpanzees wage wars over territory, nol mates. 22 Patrols from smaller
groups are more likely to avoid contact with their neighbours. Patrols from lerge groups even take over a smatler group’s termitory, galning access to mnre
wwsontees, food, and females S9E0 wWhile it was traditionally accepted that only fervale chimpanzees immigeate and males remaia iu their natal roop for
lif=, there are confirmed cases of adult males safely inlegrating tt T Lo Tew o itics among Wesl African chimpanzees, sugresting they are
less territorial than other subspecies, 2

Mating and parenting

ctrimps are more Yikely 1o come into testrus when food is readily available, Oestrous femnales ¢xlibil sexmal gwellings.
Chimps are promiscucus; dunog pestrus, females mate with several males in their commmubity, while mules have large
testicles for spe ompetition. Other forms of mating also exist. A community’s domiant males sotoetimes restrict
repenductive access to females. A male and fomale can form a consortship and mate outside their ommunity, Jo addition,
females i leave their oo ity 2nd mate with miles from neighboring cammunities.!

Chimpanzees mate thronghout the year, altkough the number of females in pestrus varies seasonally in a gmup.“”"J Female: .

These altermative mating strategies give females more maling apportunities without [osinr; the support of the males in their
comemunity B4 ¢ has been T ded in chimp ilies in some areas and the victims are often consumed.
Male chimps practice infanticide on uncelated young to shorten the interbirth intervals in the femalos [ Fernales
sometimes practice infantizide; this may be related (o the dominanet hicrarehy in females, or may simply be pathological 151

¥

Copulation is brief, lasting approsimately seven seconds. 2 The gestation period is elght months. 5 Care for e youngis  Infan: and mother
provided mostly by their molhers. The survival and emotional health of the young is dependent on maternal care. Molhers

provide their young will food, warmth, and profection, and teach them certain skills. In addition, a chimp's future rank may

be dependent oo its mother's stz owhorn chimps are helpless; their grasping teflex is not strong enough to support them for more than a few
seconds. For theit itst 30 days, infaots cling to their motber’s bellies. Infants ave vnable to support Wheir own weight for their first two months and peed
Iheir mothers' support.ted

When they reach five to six months, infans ride oo theit molbers” backs, They remain in contioual contact for the rest of their first year. When they reach
two years of age, they are uble to move and sit indepevdently, 2nd start moving beyond the atms reach of their mothers. By four to six years, chimps are
weaned and infancy ends. The juvenile period for chimps lasts Frum their sixth to einth years. Juveniles remain close to their mothers, but interset at
increagiog amounl with cther members of their community. Adolescent fermales move between groups and are supported by their mothers in agouistic
enconetors. Adolescent males spend time with adult malss in social activities like hunting, and boundary patrolling 2™ 4 captive study suggests males
can safely immigrate to a new pronp it acce icd by inmmigrant females who have an existing relationship with this male. This gives the resident males
reptaduetive advanlages with these fomales, as they are more inclined to remain i the group if their male friend s alsa accepted 2l

Communicatian

-
Chimpanzees use facial expressions, postures, snd seunds to communicate wills each other. Chimps have expressive faces that are important i close-up
ot ications. When frigk d, & "full closed grin” causes nearby individuals to be fearful, as well. Playful chimps display an oper-monthed grio.
Chimps may alse express themselves with the “pout”, which is made in distress, the "sneer”, which is made when threatening or fearful, and
"compressed-lips face”, which is a type of display. When submitting to a dominant individua!, a chimp crunches, bobs, aud extends a haud. When in an

https:/fen.wikipedia.org/wiki/Chimpanzee 10/04/2021

140



33. WS-BOIMMS-125155: 1

Chimpanzee - Wikipedia Page 5 of 13

agpressive mode, a chimp swaggers bipedally, bukched over and arms waving, o an altempt to'exaggerate its size 220 While ravelliog, chimps keep in
contaet by beating their hands and feet against the trunks of large trecs, an act that is kovwn as “drumning”. They also de 1his when encountering
viduals from other commnunities. 224

Voealisatinus are alse important in chimp communication, The mest conmon call in adults is the "p: nnt”, which may signal social rank and bond ax
well keep groups together. Pant-hoots are made of four pans, starting with soft "hoos”, the introduction; that gets lowder and louder, the build-up; and
clitax inte screams and soretines harks: these die down back to snft "hoos™ during the letdown phase as the call ends. 9% Grunting is made v
situations like feeding and greetiog "®4 Subnissive mdividuals make "pant-grunts” towards their superiums. 22518 Whimpering is made by youag chimps
a% 3 form of begging or whea lost from the group.24 Chimps wse distance calls to draw attention 1o danger, food sources, or other community members,
28] e may be made as "shott barks” when hunting and "tunal batks” when sighting large so akes ol

Hunting

When hunling small monkeys such as the red eolobus, chimpazees hunt where the forest caoopy Is interrupted or
frregular, This allows them to easily comer the monkeys when chasiug them in e appropriate direction. Chimps
may also hunt as a coordinated keam, so that they can corner their prey even in a coatinuons caoapy. During an
arborea] hunt, each chimp in the hunting groups bas a vole. “Drivers” serve to keep the prey ruening in a certair
ditechion and follow them without atlerapling to make a catch. "Blockers™ are stationed at the botbarn of the trees and
climb up to black prey that 1akes off in a different ditectivn, "Clasers” move quickly and try to make a catch. Fimally, 00 o)
unbyshers™ bide and rush out whea & monkey nears ¥ White both adults aud infants are taken, adull make snalc_;‘es ; et b
colobus monkeys will attack the bunting cbi;nps.[ﬂ] Male chimps hunt rore Wban females. When caupht and killed, o @ batson in G
the meal is distributed to all hunting party bers and even b ders7! Hamgnal Fark

Intelligence and cognition

Chimpanzecs display numerous signs of intelligence, from the ability to remenber symbolst® 1o conpetation el
tool use ™ aund perhaps langrage 2 They are among species that have passed the mirror test, suggesting self
awareness, U2 In ope study, two young chimp ahnwed T ion of mimrov self-recognition after one year

without access to mirrors.2 Chimps alse display signs of eulturs among groups, with the learmiag and trapsmission

of variations in groomiug, leol wse and foraging technigques leading to localised traditions, 1l

A 30-year study at Kyoto [Tnivers: Primate Research Institute has shown that chimps ave able o learn to
recagmise the uwmbers 1 to g and their vaiues. The chimps further show an aptitude for photopraphic memory,
demonstrated in experiments in which the jumbled digits ate flasbed oulo @ computer screen for less Hfun a quarter
of a second, One chimp, Ayumy, was able to correctly agd quickly point to the pesilians where they appesred in

ascending order. Ayumu performed better than bumar adults whe were given the same test 19

Goarymars by Paal Gar
Hugloiee il O 2ha0
11854

I contealled experiments on cpoperalion, chimpanzees show a basic nnderstanding of coopemtion, and recrait the
best collaborators 22 In a group setting with a device Lhat delivered food rewards only to cooperating vhimpanisees,

eooperation first incressed, then, due to competitive behavienr, deereased, before fipally increasing to the highest
level through punishment and olher arbitrage bebaviours,"
Great apes show laughter-like vocalisations in resf to physical cootact, such as wrestling, play chasing, or lickling. This is docwnented in wild and

4l

captive chimpanzees. Chimpanzee laughter is oot readily rece to 1 as such, 1 it is geperated by altermating iobalatioms avd |
exhalafions Ihat sound more like breathing and panting. Instanees in which nonbuman primates have cxpressed joy have beea reported. Humans and
chimpanzees share shnilar licklish areas of the body, such a5 (ke armpits and betly. The anjoyment of tickling in chimp does not di ish with age,

\nzt

Chimpanzees have displayed different behaviours in response o a dyiog or dead group member. When witnessing 8 sudden death, the other group
members act o frenzy, with lisations, aggressive displays, and tonching of the corpse. I ope case chimps cared for a dying elder, then attended and
clennent the eorpse. Aflerward, they avoided Ve spol where the elder died and behaved in a more subdued manner " Mothers bave besn reported to
carry around and groom Lheir dead infants for several days 29

Experimenaters, however, now and then witness behaviour that cannot be radily teconciled with chimpanzee intelligence or theory of mind. Wolfganp

Kiihler, for instance, reported insightful bebaviour in chimpanzees, but he likewize often phserved thal they experienced “special difficulty” in solving

simple problems 12 Rescarchors alsn reported that, when faced with a choice between bwa persons, chimpanzees were just as likely to boeg food from a
persin wha could see the begging gesture as from a person whe could not, thereby mising the possibility that chimpanzees lack theory o_f_rg_igd.l"!]

Tonl use

Neardy all chiny papulations have been 1 nsing taols. They modify stitks, toeks, grass, and leaves and
use them when foraging for termites and ants2 puts, 288 1 honey, 2280 algaelt®) or water, Despite the lack
of complexity, forethought and skill are apparent in making these tools. 2™ Chirpanzess have vsed stone tonlz since
at heast 4,300 years agp 5%

4 chimpanzze from the Kasakela chimpanzee commuity was the fitst nouhuman animal reported making a tool, by
madifying a twig to use as an instrument for extracting termiles from their mound B2 A+ TAT, chimps simply use T S USY TGS be i Ter ans
their hands to extract termites. Y When foraging for honey, chimps nse modified short sticks o scoop the boney out
of the bive, that Is, #f the bees are stinpless. For hives of the dangerous African honeyhees, chimps use longer and

thinner sticks to extract the hone}'.L'i!l """"

Chimps also fish far anis nsing the same tactic.23% Ant dipping is difficull and some chimps aever master it. West African chimps crack open hard nuts
with stones or branehes U9 Some forethought in this aetivity is apparent, as these tools are oot found together or where Ihe nuts are collected. Nit
cracking is alse difficult aud must be lcarmed 222 Chimps also use leaves a5 Sponpcs or spocns to drink walgr L3

A tevcut study revealed the use of sueh advanced tools as spears, which West Aftican chimpanzees in Senngal sharpen with their teeth, being used ko

spear Senepa) bushbabies out of small boles in Irees. 24 An eastern chimpanast bas been observed using a modified branch 25 2 tool to capture a
5 [vas]

squirrel.
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PART I: Initial Considerations
When Applying the Bill of Rights
Act

So I'm applying the Bill of Rights Act - What sort of approach should 1
adopt?

Human rights legistation is generally given a broad, purposive interpretation.
This means that you should give effect to the purpose behind the right in
question, rather than taking a technical or minimalist approach to the wording
of a right. This approach is necessary because human rights are fundamental
to our democratic social system. It ensures that human rights are dynamic
and responsive to changes within our communities.

A good example of how the scope and application of a right may change over
time is the right to be secure agamst unreasonable search and seizure
affirmed in section 21 of the Bill of Rights Act.

The classic statement on any intrusion by the state onto private property
remains Entick v Carrington (1765) 19 State Tr 1029 in which Lord Camden
CJ held: "...our law holds the property of every man so sacred, that no man
can set his foot upon his neighbour's close without his leave; if be does he is
a trespasser, though he does no damage at all; if he will tread upon his
neighbour's ground, he must justify it by law."

Although time and technology have moved on since Lord Camden reiterated
these common law principles, the principles remain as valid as ever, even .
though he was at the time concemed with physical intrusions by the state or
state actors.

In Kyilo v US (2001) 150 L Ed 2d 94 the US Supreme Court said that it
would be "...foolish to contend that the degree of privacy secured to citizens
by the [protection against unreasonable search and seizure] has been
unaffected by the advance of technology.”

The Supreme Court in this case was considering the use of a thermal imaging
device to detect the presence of cannabis growing in a house. The majority
for the Court held that, even though the police did not enter the property of
the accused, using the device was a search. Using the device enabled officers
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to "explore details of the home that would previously have been unknowabie
without physical intrusion”. i
The Bill of Rights Act appears to have severol groups of rights - is this
important?

In approaching the rights set out in the Bill of Rights Act, you need to be
aware that they complement each other - they coexist. Individual rights may
be read to strengthen and reinforce each other. For instance, it would be
difficult to give effect to the right to freedom to manifest one's religion or
belief in public without the corresponding right to freedom of movement,
expression, assembly, or association. How could street protests take place
without the right to the freedoms of expression, assembly, association, and
movement? The right to freedom of movement can therefore not only be seen
in its own context but also as a foundation through which an individual can
exercise a wide variety of civil and political rights. .

You may need to consider the potential application of a number of rights,
even though they appear in different parts of the Bill of Rights Act.

What the courts have said

McEachern C.J.S.C in the British Columbia Supreme Court set out his
approach to applying the Canadian Charter of Rights and Freedoms [23] as
follows: [24} '

...in my view each section and subsection [of the Bill of Rights Act] shoald
be regarded as complementary, assisting, and explaining each other, and
not in isolation...it is seldom a case raising Charter questions will be one-
dimensional... More often, the issues in Charter cases will be multi-faceted...
In such circumstances the Charter must be read and construed not narrowly,
with each section and subsection disembodied from the rest, but rather in the
larger sense I have mentioned.

What happens when the rights in the Bill of Rights Act are in conflict with
each other?

The courts have taken two different approaches to resolving the difficuity
when two rights appear to conflict with one another: definitional balancing.
and ad hoc balancing.

The definitional balancing approach was used in Re J (An infant): Director-
General of Social Welfare v B and B. [25] The potential conflict in this case,
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was whether the parents of a child could refuse life-saving medical treatment.
The parents, who were Jehovah's Witnesses, claimed that a blood transfusion
was inconsistent with their right to manifest their religious belief in
accordance with section 15 of the Bill of Rights Act. The countervailing right
at issue was section 8 of the Bill of Rights Act, which affirmed the child's
right to life. If the court upheld the parents' right to practice their religion, the
state could have been seen to act in a way that was inconsistent with the
child's right to life. The Court of Appeal reconciled the issue by interpreting
section 15 so that the right of the parents did not extend to situations where
the manifestation of their religious belief placed other people's lives in
danger. In other words, it defined section 15 so that it could not override the
right in section 8. This definitional approach to balancing conflicting rights
meant the courts did not have to use section 5 of the Bill of Rights Act to
balance the respective merits of sections 8 and 15.

The second approach, ad hoc balancing, is used by the Canadian Supreme
Cowrt. [26] Ad hoc balavcing requires section 5 o be used to determine
whether a decision to restrict someone's right under the Bilf of Rights Act is
reasonable. The value of other rights is considered in the process of
determining whether the limit on the infringed right is reasonable. So, in the
case of Re J (An infant}, the court would have considered whether a court
order authorising the blood transfusion for the purpose of saving a child's life

“was a reasonable limit on the parents' right to manifest their religion. This

approach would probably have achieved the same outcome, but would use a
decision-making process that was more consistent with human rights
principles. Ad hoc balancing ensures that rights continue to be defined
broadly and that limits on rights are not arbitrarily imposed. As Andrew
Butler suggests, the ad hoc balancing approach creates a more robust
Justificatory process to ensure that where the state limits a particular right, it
adeguately explains its justifications for doing so. [27]

Case study based on decision of Canadian Supreme Court in Keegsira

Scenario: The accused was charged under Canadian criminal law with
wilfully promoting hatred against an identifiable group by communicating
anti-semitic statements to his students. Mr Keegsira successfully appealed his
conviction on the basis that the criminal offence was an unjustifiable breach
of his right to freedom of expression.

Issue: How to resolve the right of Mr Keegstra to express his views while
protecting the interests of members of the community not to be exposed to.
racial hatred.
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Canadian Charter problem: The Canadian Charter protects both the right
to freedom of expression and the night to be free from discrimination on the
grounds of race. However, the Charter does not make it clear which right
takes precedence where there are competing rights.

Question posed to Canadian Supreme Court: Does the right to freedom of
cxpression extend to the public and wilful promotion of hatred against an
identifiable group, or should the right be read down to exclude statements
with content that promotes ineguality?

The Court of Appeal in Alberta had held that the Canadian Charter's non-
discrimination and equality provisions did not prevent Canadians from
criticizing the values of equality and multiculturatism. In other words, the |
non-discrimination and equality provisions could not be used to Kmit the
scope of the right to freedom of expression to the extent that the Canadian
criminal law did.

Answer: Although the Supreme Court was split as to whether the criminal
offence was a reasonable limit on the right to freedom of expression, the
Court was unanimous in holding that the scope of the right to freedom of
expression was not limited by the non-discrimination provisions of the
Charter. The Court emphasised the neutral content of the right to freedom of
expression. To read down the right to freedom of expression by reference to
the non-discrimination provisions of the Charter would run contrary to the
established principle that the right to freedom of expression applied no matter
how offensive or disagreeable the content of the expression was. Dickson CJ
stated that it was inappropriate to limit the scope of the right on the grounds
that a particular right so required. The large and liberal interpretation given to
freedom of expression suggests that the optimal approach is to balance the
contextual values and factors in section 5 of the Bill of Rights Act. Dickson
CJ considered that the use of this exercise was appropriate because section 5
guarantees and limits the rights by reference to principles findamental in a
free and democratic society. [28}

SUMMARY

When interpreting or applying hwman rights legislation remember:

1. Human rights legislation is generally given a broad, purposive
interpretation. .

2. Individual human rights should be read in a way that the rights are seen
to strengthen and reinforce each other.
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3. When seeking to limit the scope of a right, consider whether the
limitation on the application of the right is reasonable through the
global limitation provision, section 5.

Interpreting Enactments and Justified
Limitations - Sections 4, 5, and 6 of the Bill of
Rights Act

Sections 4, § and 6 of the Bill of Righis Act are your guide on interpreting
and applying the Biil of Rights Act.

Section 4: Status and Effect of the Bill of Rights Act

The White Paper was written on the assumption that a Bili of Rights Act for
New Zealand would have the status of supreme law. That is, the courts could
strike down as invalid any New Zealand law that was inconsistent with the
Bill of Rights. _ .

Can the Courts strike down legislation that is mwns;srent with the Bill of
Rights Act?

The Bill of Rights Act does not have the status of supreme law, so it cannot
be used to override other legisiation. In fact section 4 of the Bill of Rights
Act states that:

4. Other enactments not affected-

No court shall, in relation to any enactment (whether passed or made before
or after the commencement of this Bill of Rights),-

a. Hold any provision of the enactinent to be impliedly repealed or
revoked, or to be in any way invakd or ineffective; or

b. Decline to apply any provision of the enactment-
by reason only that the provision is inconsistent with any
provision of this Bill of Rights.

Section 4 instructs judges on how to resolve situations where they consider
an enactment is inconsistent with the Bill of Rights Act. Section 4 requues
the enactment to be applied despite the inconsistency.

150



33. WS-BOIMMS-125155: 1

fan

However, the Court of Appeal in Moonen [25] has said that section 4 comes
into play only if:

» the legislation cannot be given a meaning that is consistent with the
Bill of Rights Act by virtue of section 6 of the Bill of Rights Act; and

+ any limitation on the right cannot be demonstrably justified in terms of
section 5.

Section 6: Consistent Interpretation

Section 6 of the Bill of Rights Act requires you to interpret any legislative
provision consistently with the Bill of Rights Act wherever possible. In other
words section 6 is designed to avoid a situation envisaged by section 4.

The Court of Appeal considered the application of section 6 in R v Pora. [30]
In her judgment, Elias CJ discussed the importance and signiticance of
section 6 and said: "[Plarliament must speak if it wishes to trench upon
fundamental rights. By s6 the New Zealand Parliament has adopted a general
principle of legality.” [31] In other words, Parliament shouild be generally
regarded as wishing to comply with the law.

In Re Winnipeg School Division [32] the Supreme Court of Canada
considered whether the human rights legislation was impliedly repealed by
subsequent legislation that permitted discrimination. In the course of
delivering the judgment of the Court, McIntyre J emphasised that while
human rights legislation may be amended or repealed by the Legislature, it-
cannot do so other than by way of a clear legislative pronouncement.
Meclntyre J held that:

--To adopt and apply any theory of implied repeal by later stawtory
enactment to legislation of this kind would be to rob it of its special nature
and give scant protection to the rights it proclaims.

Therefore, it seems to be well settled that if Parliament wishes to override
basic rights, it needs to do so by using clear and unambiguous language. 1331

Secondary legislation

The above judgments have implications for secondary legislation (e.g.
regulations or rules). Statutes often include powers to make secondary
legislation. The authority to make secondary legislation must be exercised .
consistently with the empowering statute, taking into account the Bill of
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Rights Act. If the empowering provision dees not expressly allow for the
making of secondary legislation that is inconsistent with the Bill of Rights
Act, then the secondary legislation will where possible, be read consistently
with the Bill of Rights Act.

The courts have made it clear that secondary legislation that is inconsistent
with the Bill of Rights Act can be struck down as ultra vires unless the
regulation-or rule-making power expressly ov necessarily authorises the
inconsistency. [34] The ability of the courts to use section 6 to limit the
application of section 4 is illustrated by the following case study.

Case study [35]

Scenario: An inmate at a corrections facility attended a disciplinary hearing
before the Superintendent charged with an offence under the Penal
Institutions Act. He appealed the Superintendent's decision to a Visiting
Justice.

Issue: Section 45(1)(19) of the Penal Institutions Act provides that the
Govemor-General may make Regulations for "Ensuring the discipline of -
inmates, including (without limitation) regulating the laying of complaints
relating to offences against discipline and prescribing the procedures for the
hearing of such complaints."

The Penal Institution Regulations prescribe the procedures for the hearing of
complaints against inmates in accordance with section 45(1)(19). Regulation
144 states: "An inmate whose case is referred by way of appeal to a Visiting
Justice under section 35 of the Act may, at his or her own expense, contact
his or her legal adviser for the purposes of assisting with the preparation of
the appeal, but the legal adviser may not represent the inmate at the appeal.”

Bill of Rights problem: The Court of Appeal held that the prohibition on
legal representation at the appear was Inconsistent with the inmate's right to
the observance of the principles of natural justice, so the regulations breached
section 27(1) of the Bill of Rights Act. Section 45(1)(19) of the Penal
Institutions Act did not explicitly authorise the making of regulations that
were inconsistent with the Bill of Rights Act.

Regulation 144 could not be read consistently with the Bill of Rights Act.
The Court did not go on to apply a section 5 (justified limitations) analysis
because they held that section 27(1) was a flexible standard. That is, an =
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assessment of whether the principles of natural justice had been observed
would depend on the context of the case before them.

Question: Does section 4 of the Bill of Rights Act mean that the Regulations
remain valid?

The Court of Appeal heard arguments that the regulations remain valid
unless they are invalid for reasons other than the Bill of Rights. It was
submitted that striking down regulation 144 because of the section 27
guarantee of a right to the observance of the principles of natural justice
would invalidate regulation 144 because of an inconsistency with the Bill of
Rights Act. Section 4 prevented the Courts taking such action.

Answer: The Court held that section 4 was not a relevant facior in holding
the regulation invalid. The Court considered the regulation to be invalid
because the empowering provision in the Penal Institutions Act needed to be
read in accordance with section 6 of the Bill of Rights. Section 45 of the
Penal Institutions Act did not authorise the making of a regulation that was
inconsistent with the Bill of Rights Act. The Court gave section 45 a meaning
that was consistent with the rights and freedoms contained in the Bill of
Rights Act.

The exercise of discretion

The implications of the judgments discussed above are significant for policy-
makers. Frequently, statutes confer discretions on decision-makers. When
faced with a discretion as to a course of action, the person exercising the
discretion needs to exercise that authority in a way that is consistent with the
Bill of Rights Act.

The Canadian Supreme Court expresses it this way: [36]

Parliament cannot have intended to authorize such an unreasonable use of the
discretion conferred by it. A discretion is never absolute, regardless of the
terms in which it is conferred.

-.As the Constitution is the supreme law of all Canada...it is impossible to .
interpret legislation conferring discretion as conferring a power to infringe
the Charter, unless of course that power is exprassly conferred or necessarily
implied.

In Police v Beggs [37] the Full Bench of the High Court considered whethep
the Speaker of the House of Representatives had invoked his powers under
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the Trespass Act consistently with the Bill of Rights Act. Section 3(1) of the
Trespass Act 1980 states: "Every person commits an offence against this Act
who trespasses on any place and, after being warned to leave that place by
the occupier of that place, neglects or refuses to do so.” The Court stated that
section 3(1) of the Trespass Act could be read consistently with section 16 of
the Bill of Rights Act (so section 4 was not relevant). Section 6 of the Bill of
Rights Act means that a decision-maker exercising a discretion as to whether
to issue a warning under the Trespass Act can exercise the discretion only
when it is reasonably necessary for him or her to do so. This is because the
act of warning limits rights and freedoms contained in the Bill of Rights Act.

Section 6 of the Bill of Rights Act does not prevent a decision-maker from
exercising his or her discretion. Section 6 simply requires the decision-maker
to take the Bill of Rights Act into account in the process of determining
whether or not to exercise a discretion,

SUMMARY

If you are developing or amending legislation that intends to override the Bill
of Rights Act, the legislation must do so clearly and expressly because:

1. Decision-makers are required to interpret legislation consistently with
the Bill of Rights Act wherever possible.

2. When exercising a discretionary decision-making power, the person
making the decision needs to exercise that authority - where possible -
in a way that is consistent with the Bili of Rights Act.

3. Any regulation or rule made under the authority of a statute that does
not purport to oust the Bill of Rights Act can be struck down by the .
courts as invalid if the regulation or rule is itself inconsistent with the
Bill of Rights Act.

4. Section 4 of the Bill of Rights Act comes into play where -

« the legislation cannot be given a meaning that is consistent with
the Bill of Rights Act by virtue of section 6 of the Bill of Rights
Act; and

« any limitation on the right cannot be demonstrably justified in
terms of section 5.

Section 5: Justified Limitations
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If the policy you are working on limits one of the rights and freedoms in the
Bill of Rights Act, it may still be consistent with the Bill of Rights Act if you
can justify it in accordance with section 5.

Section 5 of the Bill of Rights Act states:

Subject to section 4 of this Bill of Rights, the rights and freedoms contained
in this Bill of Rights may be subject only to such reasonable limits prescribed
by law as can be demonstrably justified in a free and democratic society.

What you need to know about section 5 of the Bill of Rights Act

Put simply, the section 5 test means that once you have decided there is
prima facie (on the face of it) infringement of a right, you must decide
whether that limitation on that right can be "demonstrably justified in a free
and democratic society”. If it fails this test, then the legislative provision,
policy, practice, or service is mcons1stent with the relevant section of the Bill
of Rights Act.

There are a number of matters you will need to take into consideration before
continuing with a pollcy that limits a right, including the following;

»  The onus on proving that the limitation on any parncular right is
reasonable lies with the agency or organisation imposirg the limit.

» Whether a limit on a right is reasonable is going to depend on a
number of factors including;

o the significance of the objective of the proposal;

o the interests addressed by the particular right;

o the extent to which the proposal limits the rights;

o the proposal's effectiveness in achieving its objectives.

+ The objective in limiting the right must be more than a general goal of
protection from harm common to legislation; it requires a specific
purpose so pressing and substantial that it warrants the imposition of a
fimit.

« Economic considerations are unlikely, of themselves, to be considered
sufficient justification for limiting a right.

+ Any limitation on the right;

o can be wrilten or unwritten;
o must have some basis in domestic, that is, New Zealand law; -
o must be adequately accessible;

155



33. WS-BOIMMS-125155:

1

(s

o must be expressed with sufficient precision.

There is some discussion as to whether ali rights should be subject to a
section 5 analysis or whether it is possible to limit rights on their face. This is
because the language used in some of the rights appears to contain in-built
limitations. For example, section 21 of the Bill of Rights Act refers to the
right to be secure against unreasonable search and seizure. In such cases,
although section 5 may still be a relevant factor to be considered, it may not
play as prominent a role. Despitc this we consider that the most prudent
approach for a policy adviser is to continte to define the right broadly and
then subject any limitation on the right to scrutiny in terms of section 5 of the
Bill of Rights Act. Such an approach will ensure that any limitation placed on
the right is subject to a robust justificatory process. .

Further discussion on the meaning of section 5
What does "demonsirably justified" mean?

Where a legislative provision, policy, practice, or service appears to be
iconsistent with a right, it is up to you or your agency to establish how that
inconsistency is justified under section 5 of the Bill of Rights Act. [38] That
means justifying your policy or proposed law with evidence such as research,
empirical data, findings from consultation, reports, or the results of inquiries
or reviews. As with any good policy development, it is important not to act
on assumptions, but to provide a well-argued case - based on high-quality %‘
analysis and research - that clearly establishes why a particular course of
action is necessary. You should avoid relying solely on comparable overseas
developments to justify your proposals, The social/political and cultural
context in those countries, which would go to demonstrating the justification
in their jurisdictions, may be significantly different to our own.

And "free and democratic society"?

The courts have also provided us with some guidance on what the phrase
"free and democratic society” means. For example, the Canadian Supreme
Court in R v Oakes, [39] interpreting a similar provision in the Canadian
Charter, said that some of the core principles and values of a free and
democratic society inciude:

« respect for the inherent dignity of the human person;
+ commitment to social justice and equality;
+ accommodation of a wide range of beliets;
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« respect for cultural and group identity; :
» faith in social and political institutions which enhance the participation
~ ofindividuals and groups in society.

When is something "prescribed by law"?

Section 5 provides that limitations must be "prescribed by law". In shor, they
must be accessible and ascertainable for all. "Laws" in New Zealand can be
found in, for example, legislation, regulations, codes of practice, and
common law. However, "prescribed by law" does not mean just these
specific sources. For something to be "prescribed by law" it needs to have the
following four factors: [40]

1. The "law" can be written or unwritten,
2. -1t must have some basis in domestic, that is, New Zealand law.
3. It must be adequately accessible. In general, a person can only be
expected to comply with a law if they can find out what the law
~actually is - what legal rules apply in a given situation. So you will
need to think about where the policy, regulation, or law is to be
published or publicised and just how available it will be to the public.
4. Be expressed with sufficient precision. A clear and well-defined law,
policy, or practice will make it easier for a person to comply with and
to foresee or to find out the consequences of their actions. It will also
help officials to know exactly what they are supposed to do. So you
will need to think about how detailed the law, policy, or practice
should be.

In other words, identifying limits "prescribed by law™ under section 5 of the
Bill of Rights Act involves looking to the substance rather than the form of*
the legislation, policy, practice, or service in question. Where the government
limits a right or freedom, it must do so on a clear and transparent basis.

Economic considerations

As a general rule, although it is reasonable to take into account economic
issues when conducting a section 5 analysis, you should not generally rely on
these factors as the sole justification for limiting a right. The New Zealand
Court of Appeal has not yet specifically considered whether an economic
argument is, of itself, sufficient at any stage in the section 5 justification
process under the Bill of Rights Act. It has, however, stated that economic
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concerns are one of the several factors to take into account. In Moonen (No
1} [41] the Court held that social, legal, moral, economic, administrative,
ethical, and other considerations may all be relevant. The Canadian Supreme
Court has said that economic concerns are not, by themselves, sufficient to
Justify a limitation on the rights and freedoms in the Canadian Charter of

Rights. [42]
Possible approaches to applying section 5 of the Bill of Rights Act

In Moonen v Film & Literature Review Board (No 2) [43] the Court of
Appeal stated that the steps in Moonen (No ]) were intended to be used as
guides and not prescriptive requirements. Therefore, althougi there are a
number of possible approaches to applying section 5 of the Bill of Rights
Act, we consider that either of the following approaches will provide you
with the analytical framework you need to apply section 5.

A. The Moonen test

In Moonen v Film & Literature Review Board (No 1) [44] the Court of
Appeal developed a set of guidelines for assisting in determining whether
any limitation imposed on a right or freedom affirmed by the Bill of Rights
Act is "demonstrably justified” in terms of section 5 of the-Act: .

« first identify the objective which the legistature was endeavouring to
achieve by the provision in question;

« assess the importance and significance of that objective;

» the way in which the objective is statutorily achieved must be in

‘reasonable proportion to the importance of the objective;

» the means used must also have a rational relationship with the
objective; '

+ inachieving the objective there must be as little interference as
possible with the right or freedom affected;

» the limitation involved must be justifiable in light of the objective.

The Ministry of Justice has distilled the inquiry under Moonen (No 1) into
what is essentially a two-step process:

1. First, whether the infringing provision, policy, practice, or service in
question serves an important and significant objective; and
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2. Second, whether there s a rational and proportionate coninection
- between that objective and the infringing provision, policy, practice, or
service, or whether the objective may be achieved in another way
which interferes less with the right or freedom affected. [45]

How do I fmow if my policy or service delivery serves an important and
significant objective?

To meet the first part of the steps in Moonen you should be able to show that
your infringing provision, policy, practice or service;

» achieves a clearly defined objective;

« from a common-sense standpoint - meets a pressing and substantial
concern [46] rather than one that is more than trivial;

» " addresses a specific (rather than generalised) area of public and social
concern. [47]

To complete the first part of the section 5 analysis, you will need to be able
to clearly and precisely articulate your policy objective. If your objective
does not seem to be important or significant, you will need to think about
whether there are other ways to achieve the objective without limiting the

right,

If the goal/objective does appear to be important and significant, you can
proceed to the next question of the inquiry to be made under section 5 of the
Bill of Rights Act.

When is something rationally and proportionately connected to the
objective?

There are two questions that are at the heart of this element of section 5:

1. Does the measure achieve its objective effectively?

2. Is there another means of reasonably achieving the objective without
limiting the right or limiting it to a lesser extent? To put it in another
way, Is the measure so broad that it unreasonably interferes with the
rights and interests of those it is not intended to affect?

B The Noort test

159



33. WS-BOIMMS-125155: 1

(

In Ministry of Transport v Noort [48] the Court of Appeal stated that any -
inquiry as to whether an apparent limitation on a right can be justified
requires

consideration of all economic, administrative, and social implications. In the
end it is a matter of weighing:

1. the significance in the particular case of the values underlying
the Bill of Rights Act;

2. the importance in the public interest of the intrusion on the
particular right protected by the Bill of Rights Act;

3. the limits sought to be placed on the application of the Act
proviston in the particular case; and

4. the effectiveness of the infrusion in protecting the interests put
forward to justify those limits.

Many of the points of analysis identified in the Moonen test will be brought
to bear.

A flexible standard

These tests are not simply a mechanical or mathematical exercise. The
balancing required by section 5 means that advisers and others working in the
public sector must exercise their judgement in weighing the various elements
of this test.

Although it was previously considered that any limit on a right should form
the least possible interference with the particular right, this no longer appears
to be the case. The Canadian courts now tend to favour the approach that the
policy or practice interferes with the right "as little as reasonably possible”.

1491

Section 5 is sufficiently flexible to accommodate different policy contexts..
However, sufficient justificatory material must be put forward to satisfy each
question in turn - in other words, it is very much a case of "[s]he who asserts
must prove". The Canadian Supreme Court has stated: [50]

[While] the impugned law must be considered in its social and economic
context, nothing in this jurisprudence suggests that the contextual approach
reduces the obligation on the state to meet the burden of demonstrating that
the limitation on rights imposed by the law is reasonable and justified.
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Context is essential in determining legislative objective and proportionality,
but it cannot be carried to the extreme of treating the challenged law as a
unique socio-economic phenomenon, of which Parliament is deemed the best
judge.

In all cases where you are unsure, you should check with your legal advisers,
the Ministry of Justice, or Crown Law Office.

Section 6 as a check on limits

Section 6 of the Bill of Rights Act may also have a bearing on the application
of section 5 of the Bill of Rights Act, and the extent to which a limit on a
right may be construed as reasonable,

Section 6 of the Biil of Rights Act provides that wherever an enactment can
be given a meaning that is consistent with the rights and freedoms contained
in the Bill of Rights Act, that meamng it to be preferred over any other
meaning.

The courts have held that where a statutory provision places a limit on a
right, the limitation itself should be read consistently with the Bill of Rights
Act. The limitation should not be read so broadly that the right has no
applicaticn at all,

This point may be best iliustrated by the decision of the Court of Appeal in
Sullivan v Ministry of Fisheries. [51] The question for the Court in this case
was the extent to which a person detained and questioned under Fisheries
legislation could rely on advice from his lawyer when answering questmns
he was required to answer. The legislation provided that a person was
required to answer questions put to him or her even though the answers
might incriminate him or her. On the face of it, this proviston raised issues of
consistency with section 23(4) of the Bill of Rights Act - the right to silence -
but would have been considered a reasonable limit. The Court stated: [52]

There are few statutory pre-emptions of the right to silence affirmed. by the
Bill of Rights, and of the constraints on cross-examination of detainees. The
Fisheries Act is one such exception. But its limitations on fundamental rights
should not be construed expansively having regatd to s 6 of the Bill of
Rights.

-Just because the Fisheries Act gives power to question, with a concomitant
implied power to detain for that purpose, and a duty to answer, it does not
mean that a person questioned is to be denied the right to legal consultation
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and advice; nor that the person interrogated is obliged to answer effusively
rather than strictly correctly. Persons interviewed cannot be required to
promote the questioner's obvious or concealed motives, nor to facilitate their
own conviction, beyond compliance with a duty to give honest answers
which meet the question.

SUMMARY

If the policy or practice being developed appears to infringe the Biil of
Rights Act, you will need to be able to justify the limitation. In the process of
justifying the limitation you will need to consider:

- the significance of the objective of the proposal;

« the interests that the particular right is addressing;

« .the need to promote a policy that limits the right (are there other ways
of achieving the objective?);

- the extent to which the proposal limits the rights;

« the effectiveness of the measure in achieving its objectives.

Other considerafions

» The policy that you are developing should have a specific purpose tl{at
'is sufficiently pressing and substantial to warrant the imposition of a
fimit.

« Economic considerations are unlikely to be considered sufficient
Justification for limiting a right in the absence of other factors,

We have developed a number of resources to help you apply section 5 and to
understand the interaction between sections 4, 5, and 6 of the Bill of Rights
Act. A flow diagram showing the process that you should undertake in
applying section 5 appears overleaf. There is a checklist in the back of these
guidelines setting out the sorts of questions you should ask in assessing
whether you can demonstrably justify a particular policy or practice that
appears to be inconsistent with the rights and freedoms of the Bill of Rights
Act. A Fact Sheet on section 3 also appears at the back of these guidelines.

Section 5 flow diagram - applying section 5
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Subject: RE: Emailing: CCI17042021_0001.jpe

From: Alice Sinclair <asinclair@doc.govt.nz> \
Date: 23/04/2021, 1.23 pm

To: Doug and Helen <totarahill@xtra.co.nz>

Kia ora Doug,
apalogies for the delay in response.

We have besn busy working on your refined request. The refined request has extended the date that
our response is dug with you {previously due 11 May, now due 18 May}. However, we are sezking to
provide our response s s0on as possible.

Kind regards
Alice

----- original Message-----

From: Doug and Helen <tofarahill@getra.co.ons»

Sent: Saturday, 17 April 2821 9:55 am

To: Bay of Isiands (Te Piwhairangi) Marine Mammal Sanctuary cboimmsfidoc.govt.nz»; Alice Sinclair
saslnclair@dac.gove.nzs

Subject: Emeiling: CCIN7B42621 6801.jpg .

Good morning all
please see the attached.

Doug Schmuck

Your message is ready to be sent with the following file or link
attachments:

£C117842021_0081.7pg

Nete: To pretect against computer viruses, e-mail programs way prevent sending or receiving certain
types of file attachments. Check your e-mail security settings to determine how attachments are
handled.

Caution - This message and accompanying data may ¢ontain information that is cenfidential o subject
to legal privilsge. If you are not the intended recipient you are notified that any use,
dissemination, distribution or copying of this message or data is prohibited. If you received this
email in error, please notify us immediately and erase all coples of the message and attachments. We
apologise for the inconvenience. Thank yau.

Ll

This email has been checked for viruses by AVG.
hLTps://web. avg, Cam

26/04/2021, 4:20 am
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Subject: Your query has been received
From: da-not-reply@doc.govt.nz

Date: 23/04/2021, 10:06 am
To: <totarahill@xtra.co.nz>

Kia ara Doug ) .

Thank you far your official Information request to the Department of Conservation.
Your reference number is GIAD-822.

we will endeavour to respond to your request as soon as possible and no later than 20/05/2021, being
20 working days after the day your request was received. If we are unable to respond to your request by
then, we will notify you of an extension of that timeframe.

If you have any gueries email us at governmentservices@doc.govi.nz.

Ngd mihi

Government Services
Department of Conservation
Te Papa Atawhai .
Privacy: Your details have been recorded in DOC's workflow system and will be used to provide you with
a response to, and communicate with you about, your request. Records are retained, used and disposed
of in accardance with the Privacy Act 1993 and the Public Records Act 2005. See our privacy statements
for more information about how DOC manages personal information.

Caution - This message and accompanying data may contain information that is confidential or subject to
legal privitege. If you are not the intended recipient you are notified that any use, dissemination,
distribution ar copying of this message or data is prohibited. If you received this email in error, please
notify us immediately and erase all copies of the message and attachmenis. We apalogise far the
incenvenience. Thank you.

. A
AR Virus-free, Wi 8vyg.00m .

26/04/2021, 421 am
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Subject: Re: Official Information Request; Proposed Marine Mammal Sanctuary : request for clarification -
From: Doug and Helen <totarahill@xtra.co.nz>

Date: 13/04/2021, 2:20 am

To: Sue Reed-Thomas <SReedThomas@doc.govt.nz>

Good evening Ms Reed-Thomas

Thank you for your email and | have considered your outline carefully and yes | will be making
submissions to the proposed BOIMMS in due course.

But before | clarify my requests for information ta help you or Mr Duffey reply, int me make myself plain.
| have been a mariner pretty much all of my life and as a mariner have a cancise view of my regard for
marine mammals as they have in all ways always meant good luck and abiding seas when we crossed
courses. Only twice have | had physical encounters with them that turned out badly that | will forever
regret.

Now acting under the parameters of the 1978 Ac,t the Department has proposed a set of “Terms of

( . Engagement” with Dolphin in the BOI that are amplified aver and above what as of ten days ago | was
unaware of as the "Regulations”; acting only on my own prefessional and personal code of conduct at
sea in regards to alf marine mammals,

So the matter to hand is that the Department has made a call and/or predetermined if you please, an
assertion that not only have [ broken my own code from my youth but the laws by which | have -
navigated the water of New Zealand for 33 years. And this Madame, is a form of humbug by bad
research and/or lack of "Best Scientific Research” andfor lack of understanding the available "Best
Scientific Research® that is at the foundation of this proposal that | refuse and/or will never accept.

Furthermore, by the very fact that the Minister of Conservation was at the meeting with Ms Peters and
some of the stakeholders on the 25th of February this year when she was going to be the decision maker |
on the proposal would be a fairly strong assertion of predetermination in and of itself. Buti guess
circumstances unfortenately have intervened and a new decision maker should now be standing alone,
which for this proposal or any proposat | hepe is the case.

In any event of argument to the contrary, the most impertant thing is what is in the long term the best
( . solutions for the interface with Delphin so that they can coexist with human activity. And t think we can

all agree that there is going to be certainly more of that in the BOL

Now for Ms Peters:

1. Clearly the Department has employed her under contract; not problem there. 5¢ please just confirm
that she is indeed still employed. i

2. So for how Iong has she been under contract and what were/are her directior.s of employment? Also
no problem there. So please just outline her role/roles.

3. During the period of her employment did she use the information gathered for the Department to
form the backdrop of her thesis? No problem there if the Department gave her specific permission to do
50. So please just state the fact she had the department's permission and provide the supporting
correspondence.

4. In the process of her research in the BOI and her subsequent thesls, was this information circulated to
the offices of the Minister of Conservation prior to the formation of the propaosal for the BOI? This is
where predetermination may likely be at issue if her research went ta the Minister with no correlation
with the existing scientific research that Department sent me on request in early March, So please

1of3 13/04/2021, 2221 am
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canfirm that Ms Peters and/or Mr Duffey has not sent any research material to offices of the Ministerin
the process of BOIMMS proposal.

5 Does Ms Peters own or partly own a marine mammal consultancy that could in any way seem a
conflict of interest with her employment doing research for the Department or is this the purpose of her
contract? So please explain the difference.

Now there is anly one reason | am asking these questions. And that is so | understand the veracity of the
information driving this praposal for the BOI: the history of the interaction with Dolphin by the
commercial stakeholders involved that are supposed to be under the supervision of the employees of
the Department; and the Department's position in regards to the existing "Regulations” verses some
new set of "Rules of Engagement" that came directly from what appears to be misdirected research by
an unqualified person. ’

Yours faithfully

Doug Schmuck .
On 12/04/2021 2:53 pm, Sue Reed-Thomas wrote:

Teng koo Mr Schmuck,

Thank you for your email and Official iInformatian request to Philip Duffey on 30 March 2021 which has been referred
to me for reply.

Firstly, | would like to address your assertion of predetermination of the marine mammal sanctuary public process.
The Department does not agree with this, The public process for the Sanctuary proposal has not yet occurred. Notice
of the marine mammal sanctuary proposal is expected to oceur later this month on behalf of the Minister of
Canservation. This will start a public consultation period for 28 days whereby any member of the public will be able to
make 3 submission on the proposal. Following this, all submissions will be provided to the Minister of Conservation
befare a decision on the proposal will be made (in accordance with section 22 of the Marine Mammals Protection Act
1978). | encourage your participation in this public process. Further information on this process and on the proposal
will be released in a public consultation document when the proposal is notified.

In relation to your request under the Official Information Act, | would like to ensure that our search for official .
information targets what you are looking for. | therefore seek clarification of the following matters:

1. The terms of employment and duration of Ms Peters and her roles with the Department during that time,
-By "terms of employment” do you mean contractual arrangements under which the Department employs Ms Peters?
2. The construct of the current proposal's timing and parties in the Department whom organized it.

_wWould “a imeline of the marine marmal sanctuary praposal’s development™ be an accurate clarification of your
raquest to “construct of the current proposal's timing"? R

4. The correspondence train between the Ministers of Conservation 1nd yourself and specifically Ms Peters as an
employee of the Department.

-This request is broad and needs more specificity please. Specifying a timeframe, subject matter and medium (e.g.
email} should help narrow the reguest.

5. The Department’s knowledge of any commarcial interests ownad whelly or partly by Ms Peters that may have
consequential implications in her rale with the Department.

-Does your request relate specifically to the marine mammal sanctuary proposal?

If you would like to discuss how to clarify your requests you can call Philip Duffey on 027 2365 746. It would then be
helpful to have any clarification confirmed by email.

13/04/2021,2:21 am
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Naku noa,

Sue Reed-Thomas
Director — QOperations, Northern Narth Island
Department of Conservation Te Papa Atawhai

Caution - This message and accompanying data may contain information that is confidential or subject
to legal privilege. If you are not the intended recipient you are notified that any use, dissemination,
distribution or copying of this message or data is prohibited. If you received this email in error, please
notify us immediately and erase all copies of the message and aitachments. We apologise for thé

mconvenience. Thank you.

;Mf@ Virus-free. waaw avg.com

3o0f3 13/04/2021,2:21 am
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Subject: RE:-Official Information Request; Proposed Marine Mammal Sanctuary : request for clarification
From: Philip Duffey <pduffey@doc.govt.nz> '

Date: 13/04/2021, 8:12 am

To: "totarahifl @xtra.co.nz" <tctarahill@xtra.co.nz>

CC: Sue Reed-Thomas <SReedThomas@doc.govt.nz>»

Kia ora Doug,
For ¢larity the OlA request we are referring to is attached.

Regards
Phili
I

From: Jenny Mcleish <jmcleishi@doc govt.nz> On Behalf Of Sue Reed-Thomas

Sent: Maonday, 12 April 2021 2:54 PM

To: totarahill@xtra.co.nz

Ce: Philip Duffey <pduffey@doc.govt.nz>

Subject: Official Information Request; Proposed Marine Mammal Sanctuary : request for clarification

Téna koe Mr Schmuck, .

Thank you for your amail and Official Information request to Philip Duffey on 20 March 2021 which has been referred to
me for reply.

Firstly, | would fike to address your assertion of predetermination of the marine mammal sanctuary public process. The
Department does not agree with this. The public process for the Sanctuary proposal has not vet occurred. Notice of the
marine mammal sanctuary proposal is expected to oceur later this month on behalf of the Minister of Conservation. This
will start a public consultation period for 28 days whereby any member of the public will be able to make a submission on
the proposal. Folowing this, all submissions will be provided to the Minister of Conservation before a decision on the
proposal will be made {in accordance with section 22 of the Marine Mammals Protection Act 1978). | encourage your
participation in this public process. Further infarmation on this process and on the propesal will be released in a public
consultation document when the proposal is natified.

In relation to your reguest under the Official Information Act, 1 would like to ensure that our earch for official
information targets what you are looking for. | therefore seek clarification of the following matters:

1. The terms of emplovrnént and duration of Ms Peters and her roles with the Department during that time.
-By "terms of employment” do you mean contractual arrangements under which the Department employs Ms Peters?
2. The cunstruct of the current proposal's timing and parties in the Department whom organized it.

. Would “a timeline of the marine mammat sanctuary proposal's development” be an accurate clarification of your
request to “construct of the current propasal's timing”?

4. The correspondence train between the Ministers of Conservation and yourself and specifically Ms Peters as an
emplayee of the Department.

“This request is broad and needs more specificity p1ease SpECIf\,rmg a timeframe, subject matter and medium {e.g. email)
should help narrow the request,

5. The Department’s knowledge of any commercial interests owned wholly or partly by Ms Peters that may have
consequential implications in her role with the Department.

-Does your request relate specifically to tha marine mammal sanctuary proposal? P

1470472021, 7:48 am
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Subject: Official information Request; Proposed Marine Mammal Sanctuary : request for clarification '
From: Sue Reed-Thomas <SReedThomas@doc.govt.nz>

Date: 12/04/2021, 2:53 pm

To: "totarahill@xtra.co.nz” <totarahill@xtra.co.nz>

CC: Philip Duffey <pduffey@dac.govt.nz>

Téna kae Mr Schmuck,

Thank you for your email and Official Information request to Philip Duffey on 30 March 2021 which has been referred to
me for reply. N

Firstly, | would like to address your assertion of predetermination of the marine mammal sanctuary public process. The
Department does not agree with this. The public process for the Sanctuary proposal has not yet occurred. Notice of the
marine mammal sanctuary proposal is expected to occur later this maonth on behalf of the Minister of Conservation. This
will start a public cansultation period for 28 days whereby any member of the public will be wble to make a submission an
the proposal. Following this, all submissions will be provided to the Minister of Conservation before a decision on the
proposal will be made {in accordance with section 22 of the Marine Mammals Protection Act 1978). 1 encourage your
participation in this public process. Further infermation on this process and an the proposal will be released in a public
consultation document when the proposal is notified.

1n relation to your request under the Official information Act, | would like to ensure that cur search for official
infarmation targets what you are looking for. | therafore seck clarification of the following matters:

1. The terms of employment and duration of Ms Peters and her roles with the Department during that time.
-By "terms of employment” do you mean contractual arrangements under which the Department employs Ms Peiers?

2. The construct of the current proposal's timing and parties in the Department whom arganized it.

_Would "2 imaline of the marine mammal sanctuary praposal's development” be an accurate clarification of your
request to “construct of the current proposal's timing”?

4. The correspondence train between the Ministers of Conservation and yourself and specifically Ms Peters as an
employee af the Department.

_This request is broad and needs more specificity please. Specifying a timeframe, subject matter and medium {e.g. email}
should help narrow the request.

5. The Department’s knowledge of any commercial interests owned whally or partly by Ms Peters that may have
consequential implications in her role with the Department.

-Does your request relate specifically to the marine mammal sanctuary proposal?

if you would like to discuss how to clarify your requests you can call Philip Duffey on 027 2365 746. 1t would then be
helpful to have any clarification confirmed by email. N

Naku noa,

5ue Reed-Thomas
Director — Operations, Northern North Island
Department of Conservation Te Papa Atawhai

Caution - This message and accompanying data may contain infarmation that is confidential or subject to
legal privilege. If you are not the iniended recipienit you are notified that any use, dissemination,
distribution or copying of this message or data is prohibited. If you received this email in error, please
rotify us immediately and erase all copies of the message and aftachments. We apologise for the
inconvenience. Thank you.

12704/2021,9:11 pm
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Wé Virus-free. wiww.avg.com .

20f2 12/04/2021, %11 pm
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RE: Official Information Request; Proposed Marine Mammal ... % v
If you would like to discuss how to clarify your requests you can call Philip Duffey on 027 2365 746. It would then be
helpful to have any clarification canfirmed by email. .
Naku noa,

Sue Reed-Thomas
Director — Operations, Northern North Island
Department of Conservation Te Papa Atawhai

Caution - This message and accompanying data may contain information that is confidential or subject to
legal privilege. if you are not the intended recipient you are notified that any use, dissemination,
distribution or copying of this message or data is prohibited. if you received this email in error, please
notify us immediately and erase ali copies of the message and attachments. We apologise for the
inconvenhience. Thank you.

@_ﬂ\"@ Wirus-frae. waw,avY,com

- Request pursuard ko the Information Act.eml-—---- - e e — e

Subject: Request pursuant to the Information Act

From: Doug and Helen <totarahil @xtra.co.nz>

Date: 30/03/2021, 8:02 am

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>

Good merning Phil

with respect, it would appear that we have a developing situation that
may have a direc¢t Impact on the BOIMMS,

setting aside what may be a cause and effect of predetermination in 2
public process, there now appcars to be the potential for a conflict of
interest or both that will even be more fatal to it.

With that said, my interests in the veracity of evidence and credibility
of its source, so that I can make comprehensive submissions to effect a
geod outcome for the two parties involved; those being the Dolphin and
the interaction of people with them.

I thergfore am concerned that the stated purposes for the BOIMMS might
be wholly unsupportable if any of the above is likely, and secondly that
what is becomimg c¢lear, is that there is no uniform set of "Rules of
Engagement” whereby all mariners can be aware of the impact their
presence extraordinary to a closing course; that is in effect,
"stalking"! And or if there are; is not clear or transparent to the
greater boating public.

I therefore request, pursuant to the Official Information Act, the
following:

1. The terms of employment and deration of Ms Peters and her roles with
the Department during that time.

2. The construct of the current proposal's timing and parties in the .
Department whom arganized it. :

3. The imstructions to Ms Peters as an employee whereby she use that
same information in the preparation of her Thesis.

4, The corcespondence train between the Ministers of Conservation and
yourself and specifically Ms Perers as an employee of the Department.

14/04/2021, 7:48 am
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5. The Depsrtments knowledge of any commercial interests owned wholly or

partly by Ms Peters that may have consequental implications in her role
with the Department.

Regards .
Doug Schmuck

P,S. I give you the opportunity to reply to the above without any direct
involvement wWith the Miniszter.

- ARAnhmEntg: = - - e s . . [ PR

Request pursuant to the Information Act.eml 10.3 KB

3of3 14/04/2021, 748 am
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Subject: Emailing: CCi17042021_0001.jpg
From: Doug and Helen <totarahill @xtra.co.nz>
Date: 17/04/2021, 9:55 am -

To: Bay of Islands (Te Pawhairangi} Marine Mammal Sanctuary <boimms@doc.govt.nz>,
asinclair@doc.govt.nz

Good morning all

please see the attached.

Doug Schmuck

Your message is ready to be sent with the followlng file or link attachments:

cCi17edze21 eeel.ipg

Mote: To protect against computer wiruses, e-mail programs may prevent sending or recelving certain
types of file attachments. Check your e-mail security settings to determine how attachments are
handled.

--CC117042021_0001.jpg . . . o

26/04/2021, 422 am
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Dous's Yard
17 April 2021

Adice Sinclair

Feam Lead Permussions

(BN

Dear bs Hanoward ; sitention bs Sinclnir A ;ﬁlh‘{;zm Tmmfﬁ;;
totarakill Eera. co.ng

REFAOEAD T D663 1]

Thank for your letter 16 April regardimg clarification of the information requested.

Perbupas there 55 a mone stmplistic approach for what | need from this process. A
purpise or parpeses that are mutual between DOC and mysell in the preater interest
al Marine Mammals; Dolphin n panicodar, that can and are being effecied b
changing environments in which we co-habitat,

As o muaringr for the last T vears, | hoave leamed more in the last iy weeks ahout
them because of the proposed BOIMMS than | had ever lagined. So | am glad for
[ elTors m thas regard ns it remfonces my belie? inomy own code of conduct 21 sea
over my lifetime,

Piust the simiple facis seem to remain ihat the BOE may very likely be undii for purpose
for what is proposad. So ke whole questson revolves around the facis in rescarch that
will produce the best long-lerm solmsons for these *Sen Folk™ whom are net vet ot all.
cidangered like their evolimionary counter parts on the lasd. Amd therein lies my
interesls.

Therefore item number 1 is amendable per your sugpestion with jus permin holders
operational arcas and ivpes of marine mammals that they parsue, This will form a

gerreral view of the tdal extend af these operatbons around Mew Zealand and where
and what they do,

As for lem mumber 2, con lkewise be simplified from D00 Begal pr:rfll:r; on e
cases of enforcement whene Do was compelled 1o file procesdings in court for any
breach af ither the Act or the Regidations.

The onily reguest extrsordinary to what | sugpest shove 15 any boeach of assumed
breach in the BO that will help focus on the issees (o hand wath local "Stakeholders”
arvand therr permmil pasameters. This will alkow the ability o compare the varias
levels of complinnee within the indastry andfor thear inSercourse within amy of the
Marine Mammal Sasctuaries w daie.

I o that this s being more constrctive for the purposes of the proposal,
Repards

.|—:_'-|.|| ¢ .r".
Doug E"u:%rnu.:"r;i"__{'——— CC: Philip Duffey
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Department of
Conservation
to Pepa Aeiehad .

OIAD-796 DOC-6632061
16 April 2021

Daug Schmuck
totarahillfxtra.con

Dear Mr Doug Schmuck

Thank you for your Official Information Act request to the Department of
Conservation (DOQC), dated 11 April 2021, Your request is in addition to two
recent requests, dated 30 March 2021 and 6 April 2021

In relation to this request, [ would again like to ensure that cur search for official
information targets what you are looking for. I therefore seek clarification or
amendment of the following requests:

1. “The complete summary of all commercial marine mammal permits under
vour jurisdiction that are in effect at this point in lime, their terms of
operations/conditicns applied.”

» If amendable, we will provide you with a suremary of all commercial
marine mammal permits under DOC’s ‘urisdiction, subject to any reasons
to withhold under the QHicial Information Act,

» Please clarify if by “their terms of operations / conditions applied” you are
seeking all terms of operation / conditions applied to each individual
permit, or whether yeu are seeking “the generic terms of aperations /
conditions that are within the standard permit template”.

o Ifyou are seeking ail terms of operation / conditicns applied to each
individual permit, DOC will consider whether to charge a fee for collation
of this information. DOC will alzo consider whether the request meets the
‘substantial collation’ threshold under section 18(f) of the Of!icial
Information Act.

s If you are secking the terms of operation / conditions applied ta each
individual permit please clarify whether you wish 1o refine your request (as
this may impact any fees and / or whether section 18(f) applies). For
sxample, vou may refine your request by location, or by operation /
condition type (eg species the permit applies to, a copy of the special
conditions only, condition(s) specifying when the permit can be
suspended, revoked, restricted or amended etc).

2. “Any and all enforcement procedures in breach and/or perceived breach of
the "Regulations” since 195"

O1AD-795 DOC-BB22061
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» Please clarify if by “any and ail enforcement procedures in breach and/or
perceived breach of the "Ragulations” since 1992” you are referring to “all
legal procesdings initiated by DOC against marine mammal viewing
permit holders who may have breached the terms and conditions of their
permit”.

o If you are seeking all breaches please clarify whether you can refine your
request, for example by location or timeframe. Again, this may reduce any
fees charged and / or the application of section 18(F).

+ If you are seeking to obtain a list of ail breaches (whether or not legal
proceedings were initiated) DOC will consider whether to charge a fee for
collation of this information. DOC will alse consider whether the request
meets the ‘substantial collation’ thresheld under section 18(f) of the
Official Information Act,

Please nate, any clarification or amendment of a request is considered to be a new
request for the purpose of calculating the maximum statutory timeframe for
response—see section 15(1AA) of the Official Information Act,

1f you wish to discuss this further, please contact Alice Sinelair, Team Lead

Permissions, by email asinclait@doc.govtng or by phone 027 647 7832

Yours sincerely

@ W

Natasha Hayward

Kaihautu- Whakamahere-Tutohu | Director Planning Permissions and Land
Kirilkiriroa | Hamilton

Te Papa Atawhai | Department of Conservation

NENeY

QlaD-796 DOC-6632061 =
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Your query has been received ”E ”

Subject: Your quety has been received
From: do-not-reply@doc.govt.nz
Date: 13/04/2021, 10:13 am

To: <totarahill@xtra.co.nz>

Kia ora Doug

Thank you for your official inforafioil fequest to the Department of Conservation.
Your reference number is OIAW

We will endeavour to respond to your request as soon as possible and no later than 11/05/2021, being
20 working days after the day your request was received. If we are unable to respond to your request by
then, we will notify you of an extension of that timeframe.

If you have any queries email us at governmentservices@doc.govt.nz.

Nga mihi

Government Services
Department of Conservation .
Te Papa Atawhai

Privacy: Your details have been recorded in DOC's workflow system and will be used to provide you with
a response to, and communicate with you about, your request. Records are retained, used and disposed
of in accordance with the Privacy Act 1993 and the Public Records Act 2005. See our privacy staterments
for more information about how DCC manages personal information.

Caution - This message and accompanying data may contain information that is confidential or subject to
legal privilege. If you are not the intended recipient you are notified that any use, dissemination,
distribution of copying of this message or data is prohibited. If you received this email in error, please
notify us immediately and erase all copies of the message and attachments. YWe apolegise for the
inconvenience. Thank you.

;:%;?é Virus-free, www.avg.com

10f1 1470472021, 7:47 am
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Dous’s Yard

16 April 2021

Philip Dufley
Mg Planmer
(LB

T Richandson Simeet, Oipua, By of hlands
P {09 402 7055, Avh 0] 407 4577
AOONE

Diear Ms Hayward
__intarahi
REF: OFFICIAL INFORMATION ACT REQUEST CLARIFICATION 15472

Thank vou for your reguest for clarification regarding my & Apel 2021 ketier on tha:
matter. | have considered your request and will iry and assist you in reply.

As for your item #1, | am regquesting an outline of all legal proceedings initinted by
[0 where there was & presumption of breach of the operational comditions by any
permit hodder parsuant to the 1978 Act. This shoubd include mancrs like locativn,
serms of the pormit, and a bricl note as 1o the parameters of the breach, Le, what
niarine mammal was involved, durstion of the breach, and resolutions, o

By this | am interested in establishing a general view of the enforeement ssucs foced
b [ i the overal] management of thear duties under the 1978 AcL

s miay bessd 10 Furtheer requesss about these matiers in more detail for specific arcas
depending on cach of their circumstances and in the BOT in particular.

A Foe your fem 82, | am requesting an outline of all comespondence b0 b WRC il
vien versa the NRC to DOC, ahout any harbour under their jurisdiction from Feb 2016
onwards regarding the 1978 Act and‘or Regulations. This should include matiers like
location. specific reference o the matiers of concern, and any proposals in the Form of
comsultation and/or reply.

By this | am inferested in establishing the position of the MRC inany long berm
planming matters that will effect navigation imside any of their harbour limwits,

This enay lead to further nequests and or processes in discovery il this inforrmaticn
confirms any implications of amendmenis to the Marin: Mammals Protection
Regulations Act 1992,

A for vour item 3, | am requesting an outline of all comespondence to the Lhrector
Gieneral‘legal team, from Feb 2016 and any reply regarding any concerns by 0K im
ke management of their duties under the 1978Act andor Rigulations,

By ihis | am ideresied in estnblishing any form of legislative inilintives that may

dircetly affect the processes for the BOIMS spocifically and all ather SAMCTETICS I
genernl,
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' 71  Department of
‘/ i Conservation

" te Papa Atarehal

Thursday 15 April 2021

Doug Schmuck
jolarahilli@xira.conz

Drear Mr Doug Schmuck

Thank you for your Official Information Act request emailed to Te Papa Atawhai .
Department of Conservation (DOC), dated Tuesday 6 April 2021. T note my
colleague Sue Reed-Thomas has contacted you previously in regard to your
earlier request dated 30 March 2021,

In relation to this request under the Official Information Act, 1 would again like to
ensure that our search for official information targets what you are looking for. 1
therefore seek clarification or amendment of the fellowing requests:

1. “Al legal proceedings regarding the Commercial Permit holders for interaction
with Marine Mammals in the BOI since 16 November 1992."

o Dlease clarify if by “all legal proceedings regarding the Commercial Permi
hoiders for interaction with Marine Mamimals in the BOI since 16 Noveniber
1992" you are referring to “all legal proceedings initiated by DOC against
marine mammal viewing permit holders who may have breached the terms
and conditions of their permit in the Bay of Islands”.

2. “All correspondence with the Northland Regional Counecil regarding the
propesed designation of Marine Mammal sanctuaries within their jurisdictions

and in particular, "harbours".

» Docs this request relate only to the current Te Péwhairangl (Bay of Islands)
marine mammal sanctuary proposal? It so, narrowing your request to a
timeframe fram January 2020 would ensure our search for information would
target what you arc lodking for. Without this clarification, the scope of this
request is very broad and will potentially require substantive collation.

3. “Any and all correspondence with the Director General of Conservation and/or
his legal team with regards to input for the introduction of legislation tc amend
+he Marine Mammals Protection Regulations 1992."

+ Dlease advise if you are happy with this request to be narrowed to material
from January 2020 (similar to Tequest two above), in terms of “any and all
correspondence with the Director General of Conservation andy or his legal

Pagelof2
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team with regards to input for the introduction of legislation to amend the
Marine Mammals Protection Reqgulations 1992".

To enable us to respond in a timely manner please direct your elarification to the
following emai: boimms@doc.govtnz

Please note, any clarification or amendment of & request is considered to be a new
request for the purpose of calculating the maximum statutory timeframe for
respanse—see section 15{1AA) of the Official Tnformation Act

If you wish to discuss this further, please contact Philip Duifey, Management
Planner, maohbite: oy 2365 746.

Yours sincerely

% 27‘%&7)&4\0/ o

Natasha Hayward

Kaihautu- Whakamahere-Tutoh | Director Planning Permissions and Land
Kirikiriroa | Hamilton

Te Papa Atawhai | Department of Conservation

CIA-775 DOC - 6631478

Page 2 of 2
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Your query has been received ?

lofl

Subject: Your guery has been received

From: do-not-reply@doc.govt.nz

Date: 7/04/2021, 9:21 am .
To: <totarahill@xtra.co.nz>

Kia ora Doug

Thank you for your official Lnfor a’ﬁon request to the Department of Conservation.

Your reference number is OIAELjS/

We will endeavour to respond to your request as soon as possible and no later than 05/05/2021, being
20 working days after the day your request was received. If we are unable to respond to your request by
then, we will notify you of an extension of that timeframe.

If you have any guaries email us at governmentservices@doc.govi.nz.

Nga mihi

Government Services
Department of Conservation
Te Papa Atawhai

Privacy: Your details have been recorded in DOC's workflow system and will be used to provide you with
a response to, and communicate with you about, your request. Records are retained, used and disposed
of in accordance with the Privacy Act 1993 and the Public Records Act 2005, See our privacy statements
for more information about how DOC manages personal information.

Caution - This message and accompanying data may contain information that is confidential or subject to
legai privilege. If you are not the infended recipient you are notified that any use, dissemination,

distribution or copying of this message or data is prohibited. If you received this email in error, please

notify us immediately and erase all copies of the message and attachments. We apologise for the
inconvenience. Thank you. .

__@m@ Virus-free, www. avg com

7/04/2021, 8:07 pm
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Request pursuant to the Official Information Act

1of1

[ ‘e

73

Subject: Request pursuant to the Official Information Act

From: Doug and Helen <totarahill@xtra.co.nz>

Date: 6/04/2021, 5:25 am

To: Bay of Islands {Te P&whairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>

Good morning Phil

In my review of the Marine Mammals Protection Acts and Regurations from 1971 onwards and
corresponding Acts in between regarding marine reserves and conservation principles, I see many
overlaying responsibilities and dutles of DOC that seem to come into question in the current
proposal historically for the BOT. These, setting aside the legal obligaticns of "Onus of proof”,
bring into question the methods by which DOC has brought this proposal forward in the backdrop of the
legal format already established in legislation.

I therefore request pursuant to the Official Information Act three briefs of infermation:

1. All legal proceedings regarding the Commercial permit holders for interaction with Marine Mammals
in the BOL since 16 November 1952,

2. all correspondence with the Northland Regiomal Council regarding the proposed designation of
Marine Mammal sanctuaries within their jurisdictions and in particular, "harbours”.

3. Any and all correspandence with the Director General of Conservation and/or his legal team with
regards to input for the imtroduction of legislation to amend the Marine Mammals Protection
Regulations 1952,

vour earliest attention to this request will be appreciated for the purposed of my submissions to the
proposed BOIMMS.

Regards

Doug Schmuck

6/04/2021, 7:43 am
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Re: Update on Te Pewhairangi (Bay of [slands) marine marmm.. ‘fd i

Subject: Re: Update on Te Péwhairangi [Bay of Islands) marine mammal sanctuary consultation process
From: Doug and Helen <totarahili@ttra.co.nz>

Date: 14/04/2021, 7:54 am

To: Bay of Islands {Te Péwhairangi) Marine Mammal Sanctuary <boimms@doc.govt.nz>

Thanks Phil

So be it mate!

Regards .
Doug Schmuek

On 13/04/2021 8:0% am, Bay of islands (Te Péwhairangi) Marine Mammal Sanctuary wrote:

Good morning Coug,

The public drop in sessions we are currently planning to hold are all listed below. If anything changes with these dates
( or locations we will send an update.

All members of the public will have access to details of the Sanctuary proposal, including the cansultation document,
and will be able to make a submission on the proposal.

fegards
Phil Duffey

Fram: Doug and Helen <totarahill@xtra.co.nz>

Sent: Saturday, 10 April 2021 4065 AWM

To: Bay of Islands (Te PEwhairangi) Marine Mammal Sanctuary =boimms@dog.govt.nz>

Subject: Re: Update on Te Péwhairangi [Bay of Islands} marine mammal sanctuary consultadon process

Good morning Phil

( With respect, this is it? Can you please cenfirm the censultation process for the other
"STAKEHOLDERS" from Mangonui Harbour to Auckland that represent over 90% of the potential users
of the BOI for recreational boating?

Regards
Doug Schmuck

On 9/04/2021 4:14 pm, Bay of Islands {Te Peéwhairangi} Marine Mammal Sanctuary wrote:

1of2 14/04/2021, 7:54 am
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R":": Update on Te Pawhairangi {Bay of [slands) marine mamm...

2of2

PSSP S SRS S

Friday 9 April 2021

Kia ora koutou,

This email is 1o let you know that the consultation period for the Pawhairangi {Bay of Islands} marine
mammal sanctuary proposal is now expected to open on or around 20 April 2021 for a 28 day periad.
We had planned for consultation te begin mid-April, but there have been some unavoidable dalays.

i Earlier this week, Minister Kiri Allan stepped down from her role as Minister of Conservation for
medical reasons. Our thoughts are with Minister Allan and her whanau, and we wish her a speedy }
recovery, The propesal is now being progressed by Acting Minister of Conservation Hon Dr Ayesha z
werrall.

When the sanctuary proposal is notified, a public consultation document will be reteased to assist
people who would like to make a submission. We will alse be holding a series of drop-in sessions
during the public consuitation pericd.

Because of the revised timeline, these sessions will now be on the following dates and times:

1. Wednesday 21 April 2021 -5 pm to 7 pm at the Paihia War Memorlal Hall, Paihia
2. Friday 30 April 2021 - 10 am to 2 pm at the Procter Library, Kerikeri

3. Saturday 1 May 2021 - 10 am to 1 prm at the Paihia War Memorial Hall, Paihia

4. Saturday 1 May 2021 ~ 2 pm to 4 pm in Russell, location tc be confirmed

We will keep you up ta date with any further developments.

Hga mihi,

. The Sanctuary Team
i

¢ Unsubscribe

Caution - This message and accompanying data may contain information that is confidential
or subject to legal privilege. If you are not the intended recipient you are notified that any
use, dissemination, distribution or copying of this message or data is prohibited. If you
received this email in error, please notify us immediately and erase all copies of the
message and attachments. Ye apologise for the inconvenience. Thank you.

Caution - This message and accompanying data may contain information that is confidential or subject
to legal privilege. If you are not the intended recipient you are notified that any use, dissemination,
distribution or copying of this message or data is prohibited. If you received this email in error, please
notify us immediately and erase all copies of the message and attachments. We apologise for the
inconvenience. Thank you.

14/04/2021,7:54 am
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Your query has been received

e’

Q

1ofl

fy rs
Subject: Your guery has been received
From: do-not-reply@doc.govi.nz
Date: 23/04/2021, 10:06 am
To: <totarahill @xtra.co.nz>

Kia ora Doug

Thank you for your official information request to the Department of Conservation.
Your reference number is OIAD-822.

We will endeavour to respond to your request as soon as pussibie and no later than 20/05/2021, being
30 working days after the day your request was received. If we are unable to respond to your request by
then, we will notify you of an extension of that timeframe.

If you have any queries email us at ggvernmentservices@doc govt.nz,
Nga rihi

Gavernment Services
Department of Conservation
Te Papa Atawhai

Privacy: Your details have been recorded in DOC's workflow system and will be used to provide you with
a response to, and communicate with you about, your request. Records are retained, used and disposed
of in accordance with the Privacy Act 1993 and the Public Records Act 2005, See our privacy statements
for more information about how DOC manages persenal information.

Caution - This message and accompanying data may contain information that is confidential or subject to
legal privilege. If you are not the intended recipient you are notified that any use, dissemination, )
distribution or copying of this message or data is prohibited. If vou received this email in error, please
natify us immediately and erase ail copies of the message and attachments. We apologise for the
inconvenience. Thank you.

23/04/2021,11:46 am
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Official ln[ormation Act f‘ {/~
o

Subject: Official Information Act

From: Doug and Helen <totarahill@xtra.co.nz>

Date: 21/04/2021, 8:42 pm

To: Bay of Islands (Te Pé&whalrangi} Marine Mammal Sanctuary <boimms@doc.govt.nz>

Good evening Phil

I attended the corsultation at Paihia tonight with Ms Peters and 3 gentleman named "Kipper”, as 1
took his name.

one of the issues that came up was reference resgarch that Ms Peters relies on regarding specific
gffects on the Dolphin in the BOI that she said makes them ~n endangered population separate from the
other ceastal groups of Dolphin to whom they are related.

I therefore request this research over and above what you already kindly sent me as clearly it could
be an important element in my thinking on the proposal.

And because Ms Peters was a little unclear what title of this document is, I assume that you will
Know.

I do accept that there are some complexities here that need to be addressed of which seems to be
general knowledge of all boaties with regards to the "Regulations”.

(’ Regards

boug Schmuck

lofil 23/04/2021,11:47 am
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Official Information Act 174 £
7=
Subject: Official Information Act .

l1ofl

From: Doug and Helen <totarahill@xtra.co.nz>

Date: 21/04/2021, 8:42 pm

To: Bay of Islands {Te Pa@whairangi} Marine Mammal Sanctuary <boimms@doc.govt.nz>
Good evening Phil

I attendsd the consultation at Paihia tonight with Ms Peters and a gentleman named “kipper”, as I
took his name.

One of the issues that came up was reference research that Ms Peters relies on regarding specific
effects on the Dolphin in the BOI that she said makes them an endangered population separate “from the
other coastal groups of Nolphin to whom they are related.

I therefore request this research over and above what you already kindly sent me as clearly it could
be an important element in my thinking on the preposal.

and because Ms Peters was a little unclear what title of this document is, I assume that you will
know.

I do accept that there are some complexities here that need to be addressed of which seems to be
general knowledge of all boaties with regards to the "Regulations”.

Regards

Doug Schmuck

26/04/2021, 4:22 am
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Qfficial Information Request

r//_/ 7

Subject: Official Information Request

From: Doug and Helen <totarahill@xtra.co.nz>

Date: 23/04/2021, 12:56 pm

To: Bay of Islands (Te Peéwhairangi) Marine Mammal Sanctuary <bcimms@doc.govt.nz>

Good afterngon Phil

Further to my previous requests I now reguest in writing DOC positien on two matters both e¢xpressed
by you in the first instance and Ms Peters In public forum on both.

1 That OOC believe that the Bottlenose Dolphin in the BOL are addicted to how riding that is a direct
cause of changes in their survival behaviours.

2. That research evidence that DOC is relying on is that the Bottlenose Dolphim in the BOI are on the
verge of "extlnction”. *

Regards

Doug Schmuck

1ofl 2370472021, 12:57 pm
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Official Information Request y // v

Subject: Official Information Request

From: Doug and Helen <totarahill@sxtra.co.nz>

Date: 23/04/2021, 12:56 pm

To: Bay of Islands (Te Pewhairangi} Marine Mammal Sanctuary <hoimms@doc.gnovt.nz>

Good afternoon Phil

Further to my previous requests I now reguest in writing DOC position on two matters both expressed *
by you in the first insiance and Ms Peters in public forum on both.

1 That DOC believe that the Bottlenuse Colphln in the BOL are addicted to bow riding that is a direct
cause of changes in their survival behaviours.

2. That research evidence that DOC is relying on is that the Bottlenose Delphin in the BOI are on the
verge of "extinction”.

Regards

Doug Schmuck

lofl 2670472021, 4:22 am
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BOIMMS BOLD VIEW CONCEPT PLAN

1. Map plan page 13 for the area of the BOIMMS and future MARINE
RESERVE.

a. Abolishment of all commercial marine mammal interaction operations
in the BOI within the harbour limits.

b. Establishment of the BOIMMS boundaries as identified in this .
submission text in conjunction with this concept plan.

c. Establishment of those arcas within the BOIMMS for special vessel
traffic enforcement of the “Regulations™ pursuant to the Act in the
periods of December to April as proposed 20 April 2021,

d. Acknowledgement of all existing property rights as of 20 April 2021
within and along the boundaries of the sanctuary and the role that they
will play in the future of sanctuary. -

e. Acknowledgement of the existing uses of the sanctuary by the boating
public as an anchorage of refuge with all the corresponding activities
surrounding marine recreation; regional harbour regulations; except for
gathering and/or caiching of sca food of any kind and/or transiting the
sanctuary at vesscl/craft speeds that are proven to be covironmentally
detrimental to marine mammals and/or humans alike.

f.  After the creation of the BOIMMS, the public notification to establish
a Marine Rescrve pursuant to that Act, that will work in conjunction
with and for the enhancement of the BOIMMS and all of its many
facets and resources for all future generations; (this, a long term
process after all relevant information evaluations as cutlined in this
submission text).

2. Map plans page 14 and 15 for a legislative compliance boundary 1o the 200
meter depth around the North Island.

a. This to be publicly notified and a subsequent notice to mariners in
relation to the Acts for the protection of all marine mammals within
that halo around any land form of the North Island.

b. Specific designaticns of areas for future sanctuaries where populations
of marine mammals are proven to be adversely affected by human
interaction; that may alse necd further protection in conjunction with
the creation of Marine Reserves.

¢. Acknowledgement of administrative authorities by region as to the
geographical limits of the 200 meter depth coastal compliance area
houndaries that will work together with Department of Conservation
enforcement procedures of the “Regulations”. -
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DOUG'S OPLIA BOATYARD

1 RICHARDSOM STREET

0PUA 0200

B.OL PhFax (09) 402 7055
17 May 2021 ' GET Mo 051243001

FURTHER SUBMISSIONS TO THE BOIMMS PROPOSAL

My name is Doug Schmuck and afler receiving from DOC farther information as
outlined in my original submissions, | wish to redact some of them whilst making
additivnal comments o others with regard 1o the information provided; and that |
concur with the views of the Harbour Master of the BOI as the resident maritime

CXpert.
L. In reverse onder then, | therefore redact completely issue #10 as being out of scope.

2, Issue # 9 s also redacted in regards to the Treaty of Waitangi principles wherehy
this propesal 15 meant to in some manner address and’or redress “Proven Grievances”™
when there is little or no proof of breach of these principles. And that in any event are
claim matters before the High Court of Mew Zealand which makes the premise of the
proposal “Secomdary Legisiation” without due legislative process,

3. Issue 78 is only redacted o siate the obvious support by DOC in confinuing o up
hold the commercial permits, regardless of the “Best Scientific Research” pointing to*
their likely effects on Dolphin: is not only flawed bl means all like permits have
been potentially ultra vires 1o the purpose of the MMPA for cconomic reasons: and is
therefore likely in breach of the 55 Bill of Rights Act 1590,

4. Issue #7 remains the same with particular regard 1o issues #'s 1-5 that are nol
addressed in this proposal.

3, Issue # 6 remains the same save that a review of the outcomes of these proposals
will likely be the end result pursuant to the laws of New Zealand.

A B that 15 the case, | stand on my recommendations for *Bolder Solutions™ [ %,
predicated on the regquirement of “Best Scientfic Rescarch™ which has notl been
provided. but is a basic mandate of the Acts that are there 1o protect Marine Mammals
when in interface with human activity,

Thiz where the terms “Endangered” and “LExtinction” just become a set of evocalive
statements in reduction to the absurd; without corres pending proofs of environmental
effieets affecting current impacts on Doiphin in the BOL

This because the evidence shows that the Courts will up hold enforcement of the
regulations against non-permil holders. Soowhom is at core of the fauli but the
Department itself 7 A permit is not an inalienable fght when it comes to the
environment when there will be no Dolphin to pester andéor fish to eat! So what
manner of Treaty partner it that or have we consulted the Dolphin on this point??

Surely there is no autherity invested withih 8 Acts to allow a Minister to change the
eourse of kow without debate on the issues | have mised.

O The Director General of Conservation
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From: Tuiscope

Sent: Thursday, 6 May 2021 12:03 pm

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: BOI-MMS

Follow Up Flag: Follow up

Flag Status: Completed

BOI MMS SUBMISSION

From:
Tui Allen

Contact details (use any):
Landline:

Mobile

Emai

Website www.tuiscope.co.nz

| support the proposed Marine Mammal Sanctuary because marine mammals are
more important to me, and to the environment, than humans are. | am perfectly
serious about this and | am also perfectly sane. There are too many humans in the
world and too few marine mammals. Humans are a scourge on the marine
environment and marine mammals are the exact opposite — they offer hope for the
future of the oceans but not if they go extinct first. | also want my grandchildren to
have a planet to live on that is worth living on.

I've devoted a big chunk of my life to thinking myself into the minds of dolphins and
reflecting this through carefully researched fiction. See my novel “RIPPLE” which
suggests some possible consequences of dolphin extinction, that even DOC has
probably not considered. Ripple has now been optioned for a feature length
animated movie which has the power to bring my ideas straight into the public
viewpoint.

| am sick and tired of humans thinking that dolphins are there as a source of income
for them.

| travelled when young across the Pacific under sail, with no working engine, no
whirling propeller, just a wing in the wind and a fin in the sea like the dolphins and
whales. That was how | came to know them in their world on their terms.

If people want to see these fabulous beings, that should be the only way to do it.
Without any motor at all, and certainly without whirling props. So under sail or oar or
paddle only. Noise, whether from whirling props, jet-engined boats or just screaming
humans, pollutes their world and spoils their ability to navigate. No swimming either,
as our human sunscreens are known to be dangerous for them. And how do
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swimmers get close to them? Nearly always in a propeller-driven or noisy-engined
boat.

Amendments | suggest to the proposal:

Of course | understand why you must limit the proposal for now, but any
amendments made to it should be in favour of the marine mammals — not humans.
And never reduce its impacts for financial reasons of applicants. Human financial
concerns are not as important as the future of the planet. When the planet is dying
around us, what use is a pile of cash to the last people starving on the beaches of a
broiling world with diminishing water and no food. What do we tell our grandchildren
about why there are no dolphins anymore?

My amendments are:

« Ban all fishing in the two proposed inner sanctuary areas, one of which is in
my own home waters (Jacks Bay)l have spoken to tangata whenua here who
agree with this, despite themselves being KEEN AND EXPERT FISHERMEN!
The other inner zone (between Motuarohia and Moturua) ought also to have
all fishing banned. Then if the dolphins begin to use it as sanctuary, they have
food there. (I would like to see this fishing ban extended to the entire oceans
of the world, but | realise this may be beyond DOC’s powers for now.)
Humans can live without fish and are healthier for it. Dolphins can’t. The
dolphins do not come onto my land and steal my fruit and veges. Let’s extend
them the same courtesy in return.

o Extend the inner sanctuary that is proposed for my area (Jacks Bay) to cover
the entire world’'s oceans too. | do realise this may also be difficult to
implement for now.

| was delighted when you set up the MM centre in Russell next to the boating club. |
have seen the rangers out there doing their observations and taking care of the
dolphins. They have seen me out there in my kayak.

The other thing you may not have thought about with the whole MMS idea is that by
creating it, you are also creating a kayakers paradise. No more will boats be allowed
to roar past at high speed, their wakes threatening to capsize us.

| have shared these waters with dolphins before. But it was not a case of them riding
my wake. I'm way too slow for that. It was a case of them choosing to take ME into
THEIR slipstream and drag me around the bay, often returning to collect me again
because | was too slow to hold onto their slipstream. Even this may not be allowed in
future but | understand and accept that.

I have also been lucky enough to go out with Ingrid Visser, who has called me up by
phone, met my kayak, and taken me aboard her boat, to spend the day
photographing and helping with her orca research.

There may be some businesses who do not like the BOIMMS proposal for now, but
businesses may emerge later that are far friendlier to MMs and which will be just as
lucrative anyway. Kayak businesses for example and rowing. They will also be better
for our human health. | am pushing 70 and still happily kayaking around the BOI
because I've always physically subscribed to the “Use it or lose it” philosophy.

It's time humans around the world woke up to the need to conserve the last few
cetaceans before it is too late.
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These facts came from a well-researched article in the Phuket news:

Whales are the single best natural solution for fighting climate change.
However, 300,000 dolphins, whales and porpoises are killed every year
in fishing nets according to the World Wildlife Fund (WWF), either getting
caught as bycatch or in a lost or discarded net. The WWF says that
industrial fishing is the biggest threat to cetaceans. Scientists estimate
that 50% to 80% of the world’s oxygen comes from the phytoplankton in
the ocean and that it sequesters 40% of all CO2. Whale poo acts as a
fertiliser for it, making the marine mammal an essential part of the
earth’s ecosystem. Increasing the whale population by just 1% would be
the equivalent of planting 2 billion trees.

Industrial fishing is destroying 3.9 billion acres (an area over three times
the size of the Amazon) of seafloor every year by bottom trawling. This
is when a boat drags a heavy-weighted net along the ocean floor and
kills everything in its path. According to a study published in 2021 bottom
trawling releases one gigaton of CO2 per year, which is higher than all
pre-pandemic aviation emissions.

Most of the world’s large ocean plastic is ghost gear (discarded fishing
equipment). One study found that 70% (by weight) of macro plastics
(above 20cm) floating on the ocean’s surface was fishing related. This
fishing equipment continues to kill fish and other animals for years, even
decades after it was discarded. Eliminating fish from your diet is the
single biggest thing you can do to reduce ocean plastic pollution.

Tui Allen
Author of Ripple
www.tuiscope.co.nz
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From: Vidas & Annette Petraska_

Sent: Friday, 7 May 2021 6:26 am

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: Submission to Oppose Proposed BOI Mammal Dolphin Sanctuary
Follow Up Flag: Follow up

Flag Status: Completed

Hon Dr Ayesha Verrall
Minister of Conservation
Dear Minister

Whilst I am in favour of protecting dolphins, my submission is to oppose
the proposed Marine Mammal Sanctuary - specifically its location.

I have enjoyed boating in the Bay of Islands for 55 years, every summer
exploring its many coves and swimming in its many bays.

Boats mostly traverse only a small part of the bay, outlined in black.

The Proposed Reserve is right in this Recreational Zone and takes up a
very large part of it which will impact heavily on the summer recreation
boaties.

Black BOI Recreational Zone - the area most frequented by Boaties.
Red Zone - Proposed Marine Reserve
Green Zone - Suggested Location Marine Reserve

In 55 years of boating in the BOI, I have seen dolphins all over the BOI
and mostly to the North and South of Roberton Island . The most
dolphins (50+) that I have seen at any one time has been when large
charter boats were regularly feeding the dolphins in Oke Bay several
years ago for the entertainment of their passengers and this activity is
now prohibited.

In the many thousands of hours of boating in BOI I have only seen
dolphins twice in the proposed sanctuary area. I have never seen whales
or seals in the proposed sanctuary zones. I have spotted whales in the
outer parts of the BOI.

From my observation in recent years boat skippers have taken a more

responsible view to keeping well clear of pods of dolphins than in the
past. DOC's report stating multiple occasions where 60+ vessels were
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attempting to interact with the dolphins is a thing of the past and is no
longer relevant.

A prominent sign placed on each of the popular beaches that boaties visit
in the BOI informing them on the dolphin situation and boatie's expected
behaviour would achieve DOC's desired results in protecting dolphins and
would be a self regulating situation as boaties are not thugs and do like
dolphins and would reprimand and shame offenders into observing correct
behaviour. In the same way that existing "Light No Fires." signs that
have been erected on beaches have resulted in fires not being lit on BOI
beaches anymore.

The proposed 5 knot zones unfairly favours commercial ferries over
recreational vessels. They will still be able to speed from Paihia and
Russell to Roberton Island, Otehei Bay and the Hole in the Rock with no
need to go near the 5 knot zones. Commercial operators are year round
activities whereas private boaties are largely a "January holiday
phenomena".

All this adds up to my recommendation to DOC to better advertise to
boaties "not to hound dolphins" and find a location of the Proposed BOI
Marine Mammal Sanctuary that impacts less on people and still benefits
and protects marine mammals. I suggest a sanctuary on the Northern
side of the BOI as shown in the diagram.

Yours sincerely

Vidas Petraska
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From: heather stevens

Sent: Sunday, 9 May 2021 6:14 pm

To: Bay of Islands (Te Péwhairangi) Marine Mammal Sanctuary
Subject: Objection to proposed Mammal sanctuary

Follow Up Flag: Follow up

Flag Status: Completed

From: Heather Stevens

p

A

My family has owned the land around Jacks Bay for 75 years, | personally for 70 years. Dolphins
were non existent for the first 30+ years of my life, but | agree their numbers have decreased in
recent years. However reasons for the decrease is questionable. | saw no reference in the

paperwork of research about the dolphins food chain decreasing (the BOI has been over fished, in
fact raped of fish,for years); what about the temperature of the waters with climate change; ?

Having been in Jacks Bay all my life, it has always been a very quiet place in winter, butin summer it
is busy place of boats and people having wonderful holidays for a short few weeks. Water activity is
the main holiday attraction. To make a speed restriction of 5 knots for all Jacks Bay, Manawaroa,
Paroa Bay, Orowaka etc owners/visitors would mean a huge change to how we have all enjoyed the
life in the Bay. There is a ski lane within the area for goodness sake. Fishing is the favourite past
time but to travel at 5 knots to get to fishing areas is ridiculous. The bays in the proposed areas are
not deep bays either - surely dolphins need a bit of depth?

The area around Deep Water Cove is already a special area, where fish would be in good supply,
good deep water, and more away from busy sea traffic. We don’t have to re-invent the wheel to
help these lovely creatures.

How could the proposed plan be policed in any reasonable way. If you can’t keep control of the over
fishing, the demolition of the scallop beds, and similar, how will this proposal do anything but make

so many rate payers very frustrated.

Thank you for the opportunity to oppose this proposal. | live in hope that common sense will
prevail.

Heather Stevens
PS. I have no problem in banning the tourist boats, and certainly stop the swimming with the

dolphins. When we come across a pod of dolphins, it is because we are en route to another part of
the BOI, not out in search of them.
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1

SUBMISSION REGARDING PROPOSED MARINE MAMMAL SANCTUARY
IN THE BAY OF ISLANDS

History

My name in Pip Kempthorne, owner of property at 34 Jacks Bay Road in Jacks Bay. My parents
bought property incorporating Manawaora Bay, Jacks Bay and Dicks Bay in 1947, and since then
have farmed the area, started the Jack ‘n Jill motor camp and subsequently retired to the small bay
in the south western corner of Jacks Bay. As an individual, | am committed to making sure that we
have an environment that will enable dolphins to be able to flourish in the Bay of Islands and | know
my whole wider family are committed to this outcome.

Review of research and the proposed marine mammal sanctuary.

After hearing about the proposed marine mammal sanctuary (hereinafter referred to as MMS), |
undertook a Google search on the subject, and the first article that | read on the subject was a
synopsis of a more detailed study on the declining population of dolphins in the Bay of Islands
(hereinafter referred to as BOI). The hyperlink to this article is as follows:
https://www.massey.ac.nz/massey/about-massey/news/article.cfm?mnarticle uuid=4B09D526-
C745-8100-3297-FBFBD5FE7ABO.

At the conclusion of this article with a connection to Massey University (whom it appears conducted
the detailed research) the following comments were made. “Dr Karen Stockin, Director of Coastal-
Marine Research Group and supervisor of Ms Peters (who did much of the detailed analysis), says
that cause and effect cannot be conclusively drawn from these research findings. The facts remains
we are dealing with a dolphin population that appears to have accelerated its decline and
intervention is needed.”

| then went on to review the more detailed report (A scan of this report is attached to this emailed
submission)

It is not surprising that cause and effect was not identified as the study went into great length about
the research methodology, methods to calculate the dolphin population, review of commercial
sightseeing operations, and other factors that they thought had contributed to population decline of
dolphins in the BOLI. The report itself did not draw any conclusions regarding how to arrest the
population decline. Despite this lack of evidence, there has apparently been recommendations made
to create this MMS which would create a no interaction zone along with changes to the permit
systems to view dolphins, community engagement, education and enforcement.

It would appear that the creation of a MMS sanctuary is an attempt to make some form of
intervention, without knowing whether this will work, while neglecting many of the issues that have
been recognised as problematic for a long period of time.

Impact on land owners and boat owners inside proposed MMS

As a property owner in Jacks Bay, and an owner of a boat regularly accessing the greater BOI, this
proposed MMS with a 5 knot speed limit directly impacts myself, my immediate and wider family
with houses in Jacks Bay, as well as property owners in Paroa Bay, Manawaora Bay, Jacks Bay, Dicks
Bay, Opugna Cove, Te Hue and Orakawa Bay.
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The distance from Jacks Bay to Whangawahine Point is 2.1 nautical miles, and | will be required to
travel at a speed of no more than 5 knots, thus taking 25 minutes to get to the imaginary line
between Whangawahine Point and Tapeka Point, each time | venture into the greater BOI.

This area within the BOI is lightly populated, with residents and boat owners operating in a
responsible manner, with great respect for the local area and respectful of nature and wildlife
including the dolphin population.

The proposed MMS is situated right in the middle of an area that has been designated as a water
skiing zone, with a designated ski lane operational in Dicks Bay. Traditionally, Jacks Bay has been an
area where water skiing has been carried out over many decades.

Other considerations when reviewing effectiveness of MMS proposal

While a series of restrictions will apply to people operating boats inside the affected area of the
proposed MMS, there will be no restrictions applied to the vast majority of boats who are travelling
from Opua, Russell, Paihia, Waitangi, Doves Bay and the Kerikeri Inlet area. These areas are heavily
populated with local residents and is the place from where the bulk of the visitors will launch their
own boats or rent boats and jet skis to explore the BOL. It is also the source of the thousands of
domestic and international tourists that pay the commercial sightseeing operators to take them out
into the greater BOI, often specifically to see dolphins in the wild. It is well recognised that it is this
group that has created the problem that has been identified in the first place.

Not only will this proposed MMS not do anything to change the behaviours of individual boat
owners operating outside the proposed MMS, it explicitly excludes the requirement that all
commercial sightseeing operators maintain a 400 metre distance from dolphins. It is well recognised
that these commercial sightseeing operators specifically seek out the pods of dolphins and rush to
the last sighting so they can give their customers the experience that they paid for.

Even if the proposed MMS was established, and the speed restrictions effectively written into a
statute, , how are these restrictions to be enforced, and who will be responsible for determining the
speed of a particular boat, issuing an infringement notice, and subsequently prosecute any offender
in the courts of New Zealand.

There have been discussions regarding an education programme which | would be in favour of.
However, the local boat owners are already aware of the issues surrounding dolphins and ways of
protecting them. The real issues come with casual visitors to the BOI who are uninformed of the
regulations, of not only the proposed MMS, but even the rules of the sea. How will this proposed
MMS deal with casual visitors who are generally unaware of the impact of their behaviours on the
natural environment and on the dolphins.

The decline in the dolphin population has also coincided with a reduction in the available fish catch
for the recreational fisher in the BOI. There is a wide acceptance that this has been influenced by
commercial fishermen operating inside the waters of the greater BOI. Despite this known fact, the
major intervention that has been proposed is the implementation of a MMS, which has no causal
link to arresting the decline in the population of dolphins in the BOI.

The research reports that | have read do not explain how or why dolphins will use the proposed
MMS area rather than the traditional areas where they forage for food, or are resting and milling
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around. | have been travelling through these waters of the BOI since the 1960s, and | have very
rarely seen dolphins inside the proposed MMS. | have generally found the dolphins in considerably
deeper waters outside the proposed MMS. What will change the dolphin’s behaviours if the
proposed MMS is established.

Conclusion

In conclusion, | oppose the proposed MMS in its entirety.

The reasons for this conclusion is as follows:

There is no evidence that the creation of the proposed MMS will have any impact on
arresting the decline in the dolphin population of the BOI.

There is a significant impact on land owners and boat owners inside the proposed MMS, and
yet there is no attempt to change the behaviours of the boating users not covered by the
proposed MMS.

The commercial sightseeing operators are responsible for the vast majority of the
interactions between dolphins and humans in the BOI, and yet they retain their ability to
interact with the dolphins and are even excluded from the 400 metre interaction limit
currently required of other boat owners.

This is an attempt to make an intervention and take some action, when the proposed action
will not conclusively achieve the desired outcome, and leaves the current reasons potentially
behind the decline in the dolphin population (including commercial fishing, unregulated and
commercial sightseeing operators interacting with dolphins)unchanged from the status quo.

| would like to present my submission personally, and make a public submission if at all possible. |
will make sure that | am available to attend any public hearing on this matter, and welcome the
opportunity to present my case.

Yours sincerely

Pip Kempthorne
Address:

Telephone ]
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Error bars represent standard error. N values for each category are displayed on

ENE DAIS <. e 68
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Note from the authors

This report meets a requirement of a tendered research contract between the Department of
Conservation and Massey University. The department initiated this research in direct response to
concerns over sustainability of the tourism industry in the Bay of Islands, New Zealand. As part of
the consultation for this study, operators were engaged by both the department and Massey
University and kept informed of the proposed research.

In the framework of this study and in agreement with the associated Department of Conservation
contract, some of the data presented here were collected aboard tour vessels operating in the Bay of
Islands. Access to the tour vessels for the specific purpose of the pre-determined research remit was
agreed between all stakeholders including but not limited to the Department of Conservation and the
tour operators at the outset of research project. Operators invited the Principle Investigator
(Catherine Peters) and associated research assistants to board their platforms with the express intent
of collecting data with respect to the predetermined research remit. On a daily basis, permission to
board each tour vessel was further discussed between the observers (Catherine Peters and/or the
research assistants) and the tour operators. Furthermore, an introduction of the on-board researchers
to the patrons was undertaken along with a brief dialogue about the data collection being undertaken
and the overarching purpose of the study.

Disclaimer: Data presented herein represents only data collected within the Bol between December
2012 to April 2015 and is in accordance with the specific contract objectives outlined by the
Department of Conservation. Extended data collected both temporally and spatially outside these
objectives are the focus of a PhD underway to be fulfilled by Miss Peters. Material presented in this
report should not be cited in any format without the written consent of the authors and the
Department of Conservation.
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1. Executive summary

Presently, three commercial marine mammal tourism operators are permitted to view and swim with
bottlenose dolphins (Tursiops truncatus) in the Bay of Islands (Bol), New Zealand. Concerns over
the local decline of the species (Tezanos-Pinto 2013; Tezanos-Pinto et al. 2013) and developments in
the industry following previous research findings have resulted in the need for a comprehensive
review of the current management regime using updated empirical data on habitat use, site fidelity,
and behavioural responses, including vessel interactions. The present report describes the results of a
dedicated continuous study between December 2012 and April 2015 and provides management
recommendations to ensure adequate protection of this local population of nationally endangered
bottlenose dolphins (Baker et al., 2010).

Data collection between December 2012 and April 2015 comprised a total of 81,892 km of track
surveyed whilst on effort (4,027 hrs). Coastal bottlenose dolphins (referred to hereafter as bottlenose
dolphins) were the most encountered species within the study area with 0.05 bottlenose dolphin
sightings/hour (88.0%, n=2,015).

Season-specific extent of bottlenose dolphin range use within Bol waters indicated a variable resight
rate, with a total of 96 uniquely identifiable individuals documented. The current estimate is less than
previously reported, with a 65.5% decline since 1999 (278 identified in 1997-1999 (Constantine
2002)) and a 39.6% decline since 2005 alone (159 in 2003-2005 (Tezanos-Pinto et al., 2009)). All 19
core frequent users (= 8 sighting/lunar month) were observed year round. The majority (60.4%,
n=58) were defined as infrequent users (= 1 sighting/lunar month). Frequent users and occasional
visitors (2-7 sighting/lunar month) represented a further 19.8% (n=19) each. While broad scale
distribution is consistent with previous studies (Hartel et al., 2014), fine-scale habitat use has shifted
to a small area around Tapeka Point and the eastern end of Roberton Island, resulting in minimal use
of current designated rest areas (7.0%, n=16). A mean of 2.8 bottlenose dolphin groups encountered
per day was observed across the study period (range 0-5, SE=0.03, n=692 days). The largest number
of sightings occurred in summer and autumn, with 0.03 sightings/km effort (31.0%, n=626 and
30.9%, n=624 of all sightings, respectively) and least in winter with 0.01 sightings/km effort (12.8%,
n=259). Groups containing immature dolphins were also more frequent in summer, including 55.2%
(n=466) of all calves and neonate sightings, suggesting reproductive seasonality in the Bol. A total of
10 identifiable adult females were observed with 12 young of the year calves. Only three (25.0%) are
suspected to have survived their first two years to perceived independence, representing an increase
in mortality in the first two years of life, as compared to 1994-2006 (Tezanos-Pinto 2009 and
Tezanos-Pinto et al., 2015).

This study indicates sensitisation to vessel interactions with disruption to critical behaviours,
representing further sensitisation compared to Constantine et al. (2003). Whilst behavioural budget
comparisons can be drawn with previous studies in the Bol, until now it was not possible to
determine the broader extent of vessel disturbance to dolphin groups. The current study addresses
this via the analysis of behavioural transitions, time to return to behavioural state and behavioural
bout length. Dolphins in the Bol spend on average 85.7% of daylight hours with at least one vessel,
with a cumulative diurnal behavioural budget (control + impact) that varies significantly from the
control behavioural budget (goodness-of-fit test, Gzadj,:0.37, df=1, p<0.001).

The current level of effort correlated with significant effects on all behaviours by time of day/season,
vessel presence, vessel number, vessel type and vessel activity. Overall, dolphins spent more time
traveling, resting and foraging in absence of vessels within 300 m of the dolphin group, which in the
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presence of vessels decreased by 69.7%, 133.3% and 160.0% respectively. In addition, dolphins
generally spent more time socialising, diving and milling in presence of vessels, which increased by
126.3%, 300.0% and 247.6%, respectively.

Key biologically important behaviours decreased significantly in the presence of vessels with resting
(z=1.060, p<0.001) and foraging (z=1.560, p=0.036) bouts shorter by 22.9% and 13.3%,
respectively. As the number of vessels present with dolphins increased up to two vessels, the
behavioural budget decreased for resting (95%) and foraging (57.1%). As the number of vessels
present within 300 m of the focal dolphin group increased from > 2 to > 4, the magnitude of change
increased with particularly strong effects noted during the presence of > 4 vessels on the behavioural
budget of foraging (64.3%). Un-permitted vessels had the strongest effect on foraging (87.5%
decline). Resting didn’t occur in the presence of un-permitted vessels. Overall, private vessel
presence resulted in a decrease in foraging (62.5%) and resting (95.0%), as well as permitted vessel
presence (68.8% and 100.0%, respectively). Permitted vessels had the largest magnitude change on
resting. The likelihood to stay in a given state in the presence of vessels was reduced for foraging
and resting by 11.5% and 21.2%, respectively. No resting bouts were initiated when a vessel was
already interacting with dolphins. Time required to return to a given behavioural state was
significantly affected by the presence of vessels for all 6 behaviours (Table 16). Primarily when
foraging (z=4.732, p=0.004) or resting (z=4.447, p<0.001), bottlenose dolphins took significantly
longer to return to these states in the presence of vessels, with time increasing by 262.0% and
725.6%, respectively.

Poor compliance with MMPR (1992) was observed across all vessel types. Beyond this, non-
compliance was also observed for permitted vessel conditions resulting in 63.2% (n=12) violation of
mandatory conditions, at varying levels, across operators. Results indicate current mitigation efforts
have not been successful. Clear and/or easy to follow regulations are more likely to be respected.
Private vessels were the most prevalent type of vessels recorded in the Bol (36.0%, n=6,274).
However, both permitted and un-permitted vessels also demonstrated a strong presence, accounting
for 33.0% (n=5,752) and 31.0% (n=5,403) of the vessels observed in the bay, respectively. All vessel
types exerted significantly more cumulative viewing effort in spring/summer than autumn/winter.
Cumulatively, permitted vessels spent significantly more time viewing dolphin groups (range=0-138,
median=62.5, n=5,752) than un-permitted vessels (range=0-48, median=29, n=5,403) (Kruskal-
Wallis: h=39.63, df=2, p<0.001). Private vessels spent significantly less time with dolphin groups
(range=0-45, median=16, n=6,274) than permitted (Kruskal-Wallis: h=29.43, df=2, p=0.013) and un-
permitted vessels (Kruskal-Wallis: h=27.04, df=2, p=0.018).

The local Bol bottlenose dolphin population is at high risk of a continued decline to localised
extinction unless critical action is taken. Management in the Bol must address all vessels utilising the
area to address the trend of continued decline. Protection measures should be adaptive, extend
beyond permit conditions and need to be supplemented with educational and enforcement programs
(Keane et al., 2008) to promote compliance with regulations. Cumulative existing effort with
dolphins needs to be down regulated. Clearly defined legislation which allows significant authority,
including that of revoking operator permits (Bejder et al., 2006b; Higham & Bejder, 2008) and
penalising any non-compliance, regardless of vessel type, in a way that is fair and reasonable is
required. This study demonstrated that 88.0% of all encounters between permitted vessels and
marine mammals are with bottlenose dolphins. The localised loss of this species from the Bol would
result in the local marine mammal tourism industry losing its economic core and long-term viability
in the region.
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2. Introduction

Worldwide, the marine environment and our use of it is changing. One such way is the ever-adapting
cetacean focused tourism industry. This type of tourism can present a potentially sustainable use of
cetaceans and an economically viable alternative to whaling (Hoyt 1995). Cetacean watching may
improve public attitude towards the marine environment (Orams 1997) and promote support for
conservation issues (Bejder et al., 1999; Dwyer et al., 2014), while simultaneously benefiting local
economies (Berggren et al., 2008; Hoyt 2001). However, during the last decade cetacean watching
has become more interactive than the traditional passive vessel viewing (Spradlin et al., 2001). This
can place cetaceans at higher risk of being harassed and/or injured by an unknown number of
unpredictable effects associated with cetacean watching/swimming (Bejder et al., 2006; Frohoff &
Dudzinski 2001; Parsons 2012). As long-term data on the possible effects of tourism is increasing, it
is becoming apparent such activity may be having effects not only at the behavioural level but also at
the population level (Bejder et al., 1999; Lusseau 2004). The inter- and intra-species response to
watching/swimming has been shown as variable and the need to carefully manage each population
separately at a local level has become apparent. This is difficult to achieve in wide ranging cetaceans
but more achievable in dolphin populations repeatedly frequenting an area with tourism activity.

New Zealand (NZ) has more than matched the rapid worldwide growth in cetacean focused tourism
(O’ Connor et al., 2009). Changes in dolphin behaviour in response to tour activity have also been
noted in a range of other dolphin species in New Zealand waters including Hector’s
(Cephalorhynchus hectori) (Bejder et al., 1999; Martinez et al., 2011), dusky (Lagenorhynchus
obscurus) (Lundquist at al., 2012; Markowitz et al., 2009), and common dolphins (Delphinus sp.)
(Meissner et al., 2015; Neumann & Orams 2005; Neumann & Orams 2006; Stockin et al., 2008).

In New Zealand, previous research focusing on the nationally endangered bottlenose dolphins
(Tursiops truncatus) in Doubtful and Milford Sounds indicate a number of effects of tour activities
ranging from changes in dive behaviour (Lusseau 2003), displacement from areas by tour activities
(Lusseau 2004), and changes in residency patterns (Lusseau 2005). Motor noise appears to be a key
element in these interactions, with effects less pronounced if vessels were driven carefully, in
accordance with MMPR’s (Lusseau 2006). Research in Fiordland demonstrated a decline in
population abundance, as well as in the reproduction rates of the local population of bottlenose
dolphins (Lusseau 2006; Lusseau et al., 2006), though tourism may only be one of many factors
driving these trends (Currey at al., 2011) and population management options have been presented.

Within NZ waters, coastal bottlenose dolphin inhabit three discontinuous coastal regions (Figure 1),
with little mixing between genetically distinct populations (Tezanos-Pinto et al., 2009). Such a
population structure (little or no inward or outward genetic migration) means any effects on the
North Eastern population would not be mitigated by populations further north and/or south (Baker et
al. 2010).

In the Bay of Islands, NZ (referred to hereafter as Bol), dolphin tourism focuses specifically on
viewing and swimming with the bottlenose dolphin (Constantine 2002). Indeed, the Bol has a
comparably high level of commercial swimming-with-dolphin activities targeting this species.
Presently, there are three operators (Fullers Great Sights, Explore NZ and Carino Sailing and
Dolphin Adventures) that hold permits under the MMPR (1992) to commercially interact with
marine mammals and swim with bottlenose dolphins. These operators cumulatively offer up to ten
trips per day that are permitted to view and/or swim with bottlenose or common dolphins in Bol
waters. During the course of this study only one swim with common dolphins was observed. In
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addition, a fourth operator in Tutukaka (Dive Tutukaka) is running a dive operation and is permitted
to view marine mammals that they mainly encounter en route to the dive sites, and to swim with
common or bottlenose dolphins. Collectively, these operators may exert a high human disturbance
levels on dolphin populations in the region.

e

Figure 1: Discontinuous coastal regions of New Zealand inhabited by coastal bottlenose dolphin

Within the Bol, Constantine (2002) documented 278 unique bottlenose dolphins with 59 core users
and demonstrated dolphin behaviour differed by vessel number; in particular, bottlenose dolphins
rested less and engaged more in milling behaviour when the permitted vessels were present.
Furthermore, Constantine et al. (2004) noted that an increase from 49 to 70 permitted trips per week
and a subsequent change in trip departure times, resulted in a further decrease in resting behaviour.
Successful swims have also been reported to decrease from 48% in 1994-1995 to 34% in 1997-1998,
while evidence of sensitization to vessels has also been demonstrated (Constantine et al., 2004).
Dolphin response varied according to swimmer placement from the vessels, with only line abreast
placement resulting in a decrease in avoidance, while in path exhibited the highest level of
avoidance. If a swim attempt was successful, it involved a mean of 19% of the group, with juveniles
more likely to interact with swimmers than adults (Constantine 2002). Observations regarding
juveniles and recent studies in the area are notable given the high calf mortality detected in
bottlenose dolphins in the Bol (Tezanos-Pinto et al., 2009; 2014).

Abundance trends and developments in the industry have resulted in the need for a comprehensive
review of the current management regime (Tezanos-Pinto 2013). The apparent decline of bottlenose
dolphin abundance in the Bol (Tezanos-Pinto 2009; 2013) is of particular note. A detailed re-
evaluation of tourism effects was undertaken to assess the immediate and potential cumulative
effects of current tourism activities on dolphin behaviour. While basic activity budgets served to
replicate analyses presented in Constantine (2002) and Constantine et al. (2004) for comparative
purposes, more comprehensive analyses were applied to assess behavioural transitions and to model
increases in tourism pressure accordingly. Further to this behavioural analysis included un-permitted
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and private vessel covariates not previously assessed independently. The current research did not
focus on staggered vs discrete departure times or changes in the number of permitted vessels as both
remained stable throughout unlike in previous research. When historical research began in late 1996,
a maximum of 36 swimmers were allowed in the water per vessel/trip. This changed part way
through the previous research to 18 swimmers per vessel/trip and three swim drops per operator per
trip. The permitted operators adopted the change in swimmer number at various times and, as a
result, the assessment of such change was challenging and, thus, could not be examined. Swimmer
number was assessed in the current study. This project presents an opportunity to further assess and
review the effects of swimmers on the behaviour of bottlenose dolphins.

The Department of Conservation (DOC) contracted this research to obtain a scientific evidence base
for management decisions. Results and sound scientific analysis presented herein form the basis of
management advice to the department based on the current status quo of bottlenose dolphins in the
Bol.

3. Objectives

The DOC is tasked with the management protection and conservation of marine mammals under the
MMPA (1978), primarily achieved through the MMPR (1992). This is achieved through the
regulation of behaviour of persons coming into contact with marine mammals, for example
commercial operators which are required to hold a permit under the regulations. Whilst the
department had knowledge of a decline in the local bottlenose population, given the complexity of
tourism pressures in the Bol it was unable to determine which aspects of current management needed
to be improved. The Department of Conservation commissioned this study to obtain sound scientific
advice on how to improve management of the threatened local bottlenose population by better
mitigating the tourism impacts it is exposed to. Specifically, this present study aims:

1. Examining season-specific extent of bottlenose dolphin range use within Bol waters.

2. Examining inter-seasonal use of regional waters of bottlenose dolphin within Bol waters.

3. Quantifying and documenting the type, level and operational effort of existing bottlenose
dolphin tourism activity within Bol waters.

4. Determining the potential effects of interacting with bottlenose dolphins as currently
permitted (viewing and swimming). This includes describing behavioural responses of
dolphin groups, and determining if such responses have population level consequences for
seasonal and inter-seasonal range use.

5. Integrating the recommendations of former historical research. Specific questions were
addressed in order to better understand the effects of vessel traffic on bottlenose dolphins and
develop clear measures and guidance. This includes describing behavioural responses of
groups and specified age groups. This will be used to determine if such responses have
population level consequences for seasonal and inter-seasonal range use. This is based on 1-3
above to i) avoid or minimise human impacts, and ii) measure impacts that quantify
thresholds over which further impacts must not occur.

6. Producing statements and recommendations based on 1-4 above regarding existing and future
tourism activity particularly in the Bol waters, but also in the wider regions generally.

More explicitly:

1. What is the current level of effort (i.e. swimming and viewing, private and commercial,
permitted and non-permitted)? Does the actual current level of effort of swimming and viewing
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trips correlate with any significant effects on dolphin behaviour? What implications could this
have on the level of effort permitted in the Bol for each activity? Note: this answer needs to take
into account the actual level of effort per day in the Bol for each activity, and the current
maximum number of permitted trips for each activity.

2. What are the short-term behavioural responses of dolphins in relation to commercial and non-
commercial viewing and swimming vessels? Are these activities significant for the population of
the Bol? Should these activities be reduced, remain at current levels, or could the level of activity
be increased? Do behavioural responses vary between individuals, groups, and specified age
groups, if so how? Do behavioural responses vary between what is currently and what was
previously reported?

3. What further conditions (if any) could be considered in order to minimise any determined
effects? These conditions should address the following questions:

a) What is the occupancy patterns of bottlenose dolphins? Do the occupancy patterns of
bottlenose dolphins in the Bol indicate some areas should be excluded from the
commercial operators’ permit areas and / or tourism pressure in general, year round or
season-specifically?

b) What is the mean time each permitted operator spends with the dolphins? What is the
amount of time permitted operators cumulatively spend with dolphins? What period/s
during the day do permitted operators activities exert the greatest effort? In what season
do permitted operators activities exert the greatest effort?

c) What is the mean time each non-permitted vessel spends with dolphins? What is the
cumulative amount of time non-permitted vessels spend with dolphins? What period/s
during the day does non-permitted vessel activity exert the greatest effort?

d) Are there any conditions that need review since previous studies? Is the limit on the
length of time each permitted operator spends with the dolphins for viewing and
swimming, once an interaction is established, still appropriate? Are departure times of
permitted vessels appropriate and do they have an effect? Is the current number of
swimmers appropriate? Are the current conditions on swimming or swim approaches
mitigating any observed effect on bottlenose dolphins, i.e. such as line abreast method for
swimming approaches, etc.?

e) What are the operators’ levels of compliance with permit conditions and regulations?

4. What is the potential long-term significance of the current level of tourism activities on
bottlenose dolphins in the Bol?

5. Once questions 1,2,3 and 4 have been answered, what are the implications of the current tourism
effects in the Bol and how can these findings be used to inform on the wider area? What
recommendations could be suggested for managing permitted operations in these areas?

4, Materials and methods
4.1. Study area

Data were collected in Bol waters, Takou Bay to Whangamumu (Latitude 34°51 to 35°05°S,
Longitude 173°16 to 174°28’E), on the north east coast of North Island, New Zealand (Figure 2). The
bay itself is an irregularly shaped 16km-wide, 260km? drowned valley system and a natural sheltered
harbour (Hartel et al., 2014), containing 144 islands in addition to numerous peninsulas and inlets.
The survey area was particularly selected as it includes the current and potential future areas
(including marine mammal tour permit exclusion areas) utilised by dolphin tour operators.
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Figure 2: Bay of Islands study area, New Zealand. The dashed line indicates operational limits for
Carino sailing and dolphin adventures. All other permitted vessels operational limits are depicted as
the area between the arrows.

4.2. Survey platforms

Surveys were conducted year round from December 2012 to April 2015, between sunrise and sunset,
and therefore included the peak tourism season (December-March) in the Bol. Data were collected
from two primary platforms: 1) Research vessel Te Epiwhania, a 5.8 m Stabicraft vessel powered by
a 100 hp four-stroke engine; and 2) seven platforms of opportunity (permitted vessels) based in Bol
(Figure 3). Both types of platforms have proven utility in tourism effects studies, although each has
its own limitations (refer to Bejder & Samuels 2003 for review). Both platforms were used
concurrently in order to collect complementary data, and methods standardised, thereby
overcoming some of the analytical and logistical limitations of using only one research platform
and allowing for cross referencing of data.

All platforms were used to quantify and document 1) the type and number of vessels within 300 m
relative to the focal dolphin group, 2) vessel movements, 3) swimmer deployment and swim
approach parameters, 4) number and identity (where possible) of dolphins interacting with
permitted vessels via photo-id and 6) general occurrence in relation to abiotic parameters. Further to
this, the research vessel was also used to collect data on dolphin occurrence, behaviour in relation
to presence and absence of vessels via focal dolphin group observations and conduct whole group
photo-ID (Neumann 2005). Opportunistic platforms were used to perform focal permitted vessel
observations of changes in dolphin behavioural state and frequency during an encounter (Lundquist
2012; Markowitz et al., 2009; Martinez 2010).

4.3. Surveys
As platform height is known to affect the detectability of cetaceans at sea, survey conditions were
assessed in relation to the observational platform used (Hammond et al., 2002). Owing to the lower

eye height of Te Epiwhania, and consequently reduced detectability of dolphins, surveys were
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conducted in good weather conditions (Beaufort sea state, BSS, <3) and in good visibility (>1 km)
(Dwyer et al., 2015). Surveys on board the permitted vessels were conducted in good to moderate
weather conditions (BSS <4) and in good visibility (= 1 km). Surveys were discontinued in
precipitation, fog or if the BSS exceeded the acceptable limit.

4.4. Research vessel methodology

Survey transects were selected on the beginning of the day based on prevailing weather, sea
conditions and on the extent any particular area had been previously surveyed within that month (the
overall intention being to cover most areas, where possible, within any given month, Figure 4,
Dwyer et al., 2015). Direction of travel was based upon sea state and wind direction; with vessel
speed maintained at approximately 11 knots (knts) in accordance with published methods (Cafiadas
& Hammond 2008; Dwyer et al., 2015; Stockin et al., 2008a).

At the onset of each survey, start time on the water, observer 1D, observer assignments, tides and
environmental conditions (e.g., visibility, swell height and BSS) were recorded. Once the initial data
had been collected, the vessel was operated at survey speed and on survey mode commenced.
Subsequently, the following variables were logged at 15 min intervals: BBS, swell height, observer
field of view and glare (de Boer et al., 2008). Observational and environmental data were collected
using either a HTC Touch Pro2 Windows Mobile device or Acer Iconia B1 tablet computer with
associated Garmin GLO GPS device. CyberTracker (CyberTracker Conservation, Version 3.296+)
software was programmed to record continuous GPS tracks (with GPS recordings every 30s).

Figure 3: Massey University research vessel Te Epiwhania (A) and Bay of Islands permitted
vessels: Explore NZ DV (B), Explore NZ DIV (C), Explore NZ DIll (D), Fullers Great Sights
Dolphin Seeker (E), Fullers Great Sights Tangaroa (F), Fullers Great Sights Tutunui (G) and Carino
Sailing and Dolphin Adventures (H). (Photographs: A. Coleing, M. Quintin, C. Peters).
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Figure 4: Designated survey zones (modified from Constantine et al., 2003) utilised between
December 2012 and April 2015, in Bay of Islands waters, NZ.

During on survey mode, dolphins were detected by naked eye and/or binoculars using a scanning
methodology (Mann 1999). At the start of each observation period, a systematic scan began. Three
experienced observers continuously scanned to the horizon (Lusseau 2006), with one observer
scanning from 055 to 175°, a second searching from 175 to 315° and a final observer scanning from
055 to 315°. Observers started in opposite directions to ensure an approximate equal time interval
between successive scans for any point within the field of view. To prevent fatigue, observers rotated
their positions every hour or at each on survey point. Standard sighting cues including splashing, fins
breaking surface waters, vessel behaviour and presence of birds were used to detect dolphin groups
(Constantine 2002; Lusseau 2006).

Once a group was located, all observers were focused on data collection pertaining to the focal group
encountered (Mann 1999; Stockin et al., 2008a; b). As such, no further search effort was undertaken
for new groups during this time. In accordance with the Marine Mammal Protection Regulations
(MMPR) 1992 (Part 3), the research vessel was operated so as not to disrupt the normal movement
or behaviour of any marine mammal. When the research vessel was within 300 m of any marine
mammal, it was manoeuvred at a constant idle or no wake speed in such a way that no animal was
separated from the focal group. This involved approaching groups from the side or behind and
moving in the same direction as the group as far as possible (Stockin et al., 2008b).

Once within 300 m of the group, environmental parameters including water depth (£ 0.1 m) and SST
(sea surface temperature) (+ 0.1°C) were recorded using an on board depth sounder and a hand-held
digital thermometer, respectively (Stockin et al., 2009a). Biotic parameters pertaining to group size
and composition, group behaviour and associated species were logged respective to time and GPS
coordinates (as above). Species and ecotype were confirmed at the onset on data collection. External
morphological separation of the 2 ecotypes was deemed an appropriate criterion for classification
(Zaeschmar 2015; Visser et al. 2010). The oceanic form is comparatively more robust and typically
exhibit wounds and scars, presumed to be inflicted by the cookie cutter shark (Isistius spp.)
(Constantine 2002, Dwyer and Visser 2011). In contrast, the New Zealand coastal form does not
usually exhibit cookie cutter shark scarring (Constantine 2002), is smaller in body size and paler in
colour.
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A group was defined as any number of individuals observed in apparent association, moving in the
same direction and often but not always, engaged in the same activity >5 body length apart
(Constantine 2002; Constantine et al., 2004; Shane 1990). Groups were considered independent if
they were encountered at a spatial or temporal scale that prevented the same individuals becoming
resampled (Stockin et al., 2009a). For this study, subsequent groups were considered independent if
separated by >5 km or sighted >30 min after the previous group. Where feasible, this was
additionally confirmed via photo-identification. Photo-identification of individual bottlenose
dolphins was conducted during encounters using a Nikon D90 camera fitted with a AF-S VR
ZOOM-NIKKOR 70-300MM F4-5.6G IF- ED lens, following previously outlined methods (Dwyer
et al, 2015; Tezanos-Pinto et al., 2009; 2013) and at times when the dolphin behaviour and the sea
state were conducive to undertaking photo-identification. Images of the dorsal fin of each identified
individual was compared across encounters in order to assess the minimum number of individuals
using Bol waters, site fidelity and any possible individuals exhibiting continued attraction to vessels.

Group sizes were logged according to three categories; the absolute minimum number of dolphins
counted, the absolute maximum number of individuals believed to be in the group and the best
estimate for the most likely number of dolphins in the group (Dwyer et al., 2015). Group size
estimates were recorded for mixed (any combination of adults accompanied by juvenile and/or calf
and/or neonate) and adult only groups (Table 1).

When determining the predominant behavioural state of the focal group, all dolphins were scanned
from left-to-right. This ensured inclusion of all individuals in the group and avoided potential biases
caused by specific individuals or behaviours (Mann 1999).

Table 1: Age class definitions of bottlenose dolphins based on Constantine et al., (2003) for the Bay
of Islands waters, New Zealand.

Age class | Definition

Neonate Classified by the presence of white dorso-ventral foetal folds down their sides
(Cockcroft & Ross 1990b, Kastelein et al., 1990). Typically displayed poor motor
skills and were often uncoordinated upon surfacing to breathe (Mann & Smuts
1999). The neonate stage usually lasts up to 3 months of age.
Calf Defined as dolphins that were approximately one-half or less the size of an adult and
were closely associated with an adult, often swimming in ‘infant position’ (i.e., in
contact under the mother) (Mann & Smuts 1999).
Juvenile Approximately two-thirds the size of an adult and were frequently observed
swimming in association with their mothers but were never observed swimming in
'infant position' (i.e., in contact under the mother; Mann & Smuts 1999), suggesting
they had been weaned (Mann et al., 2000).
Adult All dolphins (including assumed mothers) that were fully-grown, i.e., equal or
greater than 3m in total body length.

Every three minutes, in addition to the predominant behaviour, the following variables were also
recorded: group dispersal, group heading, and number of vessels. Group dispersal was defined as:

« State 1: dolphins 0 — 2 dolphin body lengths apart

« State 2: dolphins 3- 6 dolphin body lengths apart

» State 3: dolphins 7 — 10 dolphin body lengths apart

« State 4: dolphins >11 dolphin body lengths apart

CONFIDENTIAL REPORT - DO NOT CITE WITHOUT PRIOR APPROVAL OF THE AUTHORS 23

233



39. WS-BOIMMS-130167: 2

Peters & Stockin 2016 — Responses of bottlenose dolphins to vessel activity in Northland, New Zealand

Predominant behaviour protocol assumes the behaviour observed at the surface is representative of
the behaviour occurring under the surface (Baird & Dill 1996). States were defined so as to be
mutually exclusive and cumulatively inclusive to describe the behavioural budget of the bottlenose
dolphins. Behavioural states definitions are based on previous studies to maintain consistency (Table
2).

Table 2: Definitions of behavioural states of bottlenose dolphin groups in Bay of Islands waters,
New Zealand, with abbreviations for each state given in parentheses (Constantine 2002; Constantine
et al., 2004; Lusseau 2003; Neumann 2001a).

Behavioural state | Definition

Dolphins involved in any effort to pursue, capture and/or consume prey, as
defined by observations of fish chasing (herding), co-ordinated deep and/or
long diving and rapid circle swimming. Diving may also be performed, i.e.
Foraging (F) arching their backs at the surface to increase their speed of descent. Dolphins
show repeated unsynchronised dives in different directions in a determined
location. High number of non-coordinated re-entry leaps; rapid changes in
direction and long dives are witnessed. Presence of prey observed.

Dolphins exhibit non-directional movements; frequent changes in bearing
prevent animals from making headway in any specific direction. Different
Milling (M) individuals within a group can swim in different directions at a given time, but
their frequent directional changes keep them together. Milling can be associated
with feeding and socialising.

Dolphins observed in a tight group (<1 body length apart), engaged in slow
manoeuvres with little evidence of forward propulsion. Surfacing appear slow
and are generally more predictable (often synchronous) than those observed in
other behavioural states.

Rest (R)

Dolphins observed in inter-individual interaction events among members of the
group such as social rub, aggressiveness, chasing, mating and/or engaged in
any other physical contact with other dolphins (excluding mother-calf pairs).
Aerial behavioural events such as horizontal and vertical jumps are frequent.

Socialising (S)

Dolphins engaged in persistent, directional movement making noticeable
Travel (T) headway along a specific compass bearing at a speeds of >3 knts but not
involving porpoising.

Dolphins engaged in persistent, directional movement making noticeable
headway along a specific compass bearing at speeds of >3 knts involving
porpoising. Group spacing varies and individuals swim with short, relatively
constant dive intervals.

Fast Travel (FT)

Dolphins engaged in persistent, directional movement making noticeable
Slow Travel (ST) | headway along a specific compass bearing at speeds of <3knts often-involving
periods of other behaviours (foraging/socialising/milling).

Dolphins engaged in persistent, non-directional movements; frequent periods
sub-surface with short surfacing’s. Different individuals within a group can
dive in different directions at a given time, but their frequent directional
changes keep them together.

Diving (D)

In order to minimise the potential bias when not all group members behave in a uniform manner, the
50% rule was applied (Lusseau 2003). The behavioural state was determined as the category in
which >50% of individuals were involved in, with all represented behaviours logged when an equal
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percentage of the group were engaged in different behaviours (Stockin et al., 2009). Dolphin group
behavioural state was therefore recorded every three minutes as well as the response of the dolphin
to vessels/swimmers. Responses were defined relative to the movement direction of the dolphins in
relation to vessels/swimmers (see table 3 and section 4.6).

Behavioural events were defined as recognisable instantaneous behaviours (see appendix 1 for full
definitions), and were additionally recorded using all occurrence sampling.

The effect of vessel traffic was categorised as follows in order to standardise assessment;

e Research vessel present with all other vessel types absent (absence): absence of vessels
anywhere within 300m other than research platform (verified by reticular binoculars).

* Research vessel present with other vessel types present (presence): considered initiated
whenever at least one vessel of any type is within 300m of a focal group additional to the
research vessel. The distance of 300m (verified by reticular binoculars) was chosen because
under the MMPR (1992), all vessels must slow to idle or no wake speed when there is an
intention to view a marine mammal (Regulation 18(1)) and pilot assessment indicated vessels
within 300m could be accurately assessed.

Vessel types were categorised in four independent groups: permitted (permitted swim or view
dolphin vessels), un-permitted (commercially operated vessels not holding a permit to swim or view
dolphin, i.e. all commercially operated kayaks, jet skis, yachts etc.) research (any vessel involved
with research activity) and private (all vessels not included in the other categories, i.e. privately
owned kayaks, jet skis, yachts etc.). All categories were further assessed by engine type (e.g.
inboard, outboard, jet, paddle). Vessels present were also classified according to time of day,
weekend or weekdays as well as month. Public holidays (e.g. Waitangi Day) were considered as
weekend because traffic was deemed to be similar to that of weekends (as per Martinez 2010).
Vessel speed when in encounter was estimated by assessing distance travelled in 20 seconds and
categorised by 7 different speeds (0-5, 6-10, 11-15, 16-20, 21-25, 26-30, 30+).

After observational data were logged and photo-identification completed, the research vessel
returned to the original track line, returning to on survey effort mode in order to search for further
independent groups. Identical protocols were applied over consecutive months and years to allow for
inter-seasonal and inter-annual comparisons.

Table 3: Definitions of behavioural responses to vessels and swimmers of Tursiops in Bay of Islands
waters, New Zealand (Constantine 2002).

Behavioural | Definitions

response

Attraction At least one dolphin changed its direction of travel and actively moved towards a
vessel or swimmer(s) reducing the distance between them to <4 dolphin body
lengths.
Avoidance At least one dolphin changed direction/path and actively swam away from vessel
or swimmer(s) more than 3 times in succession, increasing the distance between
them. Also, dolphins dived and surfaced away from the swimmers.
Neutral No apparent change in behaviour, despite an initial approach within 5 m of vessel
or swimmer(s), continued swimming and did not appear to be attracted towards
them in any way. Also when dolphins are present within more than 5 m of a vessel
or swimmer(s) but not actively swimming away from them (i.e. swimming away
no more than 3 times in succession).
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4.5. Opportunistic vessel-based platforms methodology

A second vessel-based platform was utilised for opportunistic data collection. Commercial vessels
(here on board both wildlife cruises/dolphin-watching and swim-with dolphin permitted vessels)
were appropriate platforms for the following reasons:
1. Such platforms allow documenting dolphin group behaviours during close
vessel/swimmers interactions at a finer scale than from research-vessel platforms alone.
2. Such platforms are ideal to conduct photo-identification in order to identify individuals
engaging in interactions with vessels and/or swimmers.

Observations were undertaken whenever possible (if space was available and weather conditions
were favourable). Methodology used at start of survey was the same as the research vessel. Once a
group was encountered, dolphin behaviour, group dispersion and responses to swimmers were
recorded every three minutes (where possible), following the same protocol as research-vessel
observations in order to assess the frequency and type of behavioural changes. All observations were
made using the same CyberTracker system as the research vessel on Motorola Defy Mini handheld
mobile phones.

Photo-identification was also undertaken to identify any known individuals repeatedly interacting
with dolphin-watching and swim-with-dolphin vessels. Photo-identification methods followed those
used on bottlenose dolphins in the Bol (Constantine 2002; Tezanos-Pinto et al., 2013) and other
regions (Silva et al., 2009; Wilson et al., 1999). For each sighting, effort was made to photograph
randomly all individuals present in a group. Photos were taken of the dorsal fin as primary identifiers
and flanks and/or any other areas with identifiable marks as secondary identifiers. A digital SLR
Nikon D100 with a 70-300mm lens was used.

4.6. Swimming with dolphins

A total of 7 commercial vessels in the Bol are permitted to view and swim with bottlenose dolphins
(though only five vessels can swim under the authority of the permits at any one time). Skippers and
companies used different swim techniques (e.g. free swimming/snorkelling and boom netting, Figure
5). In this study, a swim encounter consisted of one or several swim attempts. These attempts were
judged to have commenced when the first swimmer entered the water and ended when the last
swimmer got back on board the vessel. When more than one swim attempt took place, it was noted
whether it occurred with the same swimmers. The end of a swim encounter was when all swim
attempts ceased and the vessel had moved over 300m away from the focal dolphins. Swim attempts
were monitored from both the research vessel and permitted vessel platforms, when possible, and
included all vessels observed putting swimmers in the water, i.e. permitted, non-permitted and
private vessels. The number of water entries (swim attempts) and length of time that swimmers spent
in the water per swim attempt were the primary variables used for analysis of swim-with-dolphin
tours.

Swimmer placement was documented and categorised for every swim attempt as:
e Line abreast: swimmers placed ahead or to the side of dolphins’ path of travel,
e In path: swimmers placed directly in dolphins’ path of travel,
e Around vessel: vessel stationary and dolphins perform non-directional behaviour, i.e.,
milling, around the vessel when swimmers enter the water.
« Other: none of the above definitions are applicable.
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Figure 5: Swim techniques used with bottlenose dolphin in the Bay of Islands waters, New Zealand:
A) boom netting; and B) free swimming/snorkelling. Photo credit: C. Peters and T. Guerin.

Dolphin response to swimmers was adapted from Constantine (2002) and Martinez et al. (2011) as
follows:
< Neutral presence: no apparent change in dolphin behaviour. At least one dolphin remained
within 5 m of the swimmers for at least 10 seconds. Presence was recorded when at least one
dolphin was within 5 m of the swimmers,
« Neutral absence: no apparent change in dolphin behaviour. Dolphins were >5 m away from
the swimmers and did not approach within 5m of the swimmers,
» Avoidance: change in dolphin behaviour. Dolphins were within 5 m of vessel prior to swim
start and departed when swimmers entered the water,
 Interaction: change in dolphin behaviour. Dolphins were >5 m away from the swimmers and
at least one dolphin approached the swimmers at least once and for at least 10 seconds.

The different reasons for ending a swim encounter were as follows:

e Unsuccessful swim encounter, i.e. the skipper decided not to pursue the dolphin group,

« Loss of sight of dolphins, i.e. the dolphin group could not be viewed again from the surface
after initial sighting,

« Skipper’s decision, due to time restrictions, i.e. the maximum time allowed for encounter was
reached, or because swimmers were no longer interested in swimming,

« Presence of juveniles/calves/neonates during the swim attempt,

< Environmental conditions deteriorating.

Data collected during a swim encounter can be summarised as:
1) Total number of swimmers,
2) Swimmer placement,
3) Number of swim attempts,
4) Entry and exit time for each swim attempt,
5) Number of other permitted vessels interacting with the same dolphin pod.

Eighteen swimmers were the maximum number permitted per vessel in the water at any time, with
up to three separate swim drops permitted. The permitted vessels would occasionally take additional
swimmers on board and use one of two strategies to provide the opportunity to swim. The first was
as a swap of swimmers, wherein they would be allowed to enter the water once a primary swimmer
became tired, or otherwise concluded their swim session. The second was when the trip was booked
as a double load: that is, two or more separate groups of swimmers on the same trip. The first group
would engage in a normal swim tour while the second group watched, and then the two groups
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would switch and the second load of swimmers would enter the water. The number of swimmers per
encounter was used to classify each tour as follows:

» Light — <9 swimmers

e Normal — 10-18 swimmers

e Swap — 19-22 swimmers

» Double-load — >22 swimmers

4.7. Data analysis

A multi-scale approach was applied to all analyses, building on this foundation and replicating key
methodologies from previously published work (particularly that of Constantine et al., 2003; 2004;
Tezanos-Pinto et al., 2013). The latest tools, techniques, and analytical approaches were applied to
further investigate bottlenose dolphin interactions with vessel activity in the Bol.

Statistical analyses were conducted using R i386 (Version 3.2.0, R Development Core Team, 2013)
with the significance threshold set at 0.05 unless stated otherwise. Data were initially tested for
normality and heterogeneity of variance and subsequently analysed using the Shapiro-wilk and
Bartlett tests, respectively. All data was also tested for significant variation between platform used
and annual variation, if significant variation was not detected data were combined for subsequent
analysis. If significant variation was indicated results were analysed independently and/or only one
vessel data was utilised where appropriate. Results of first tests determined whether parametric or
non-parametric statistics applied, as appropriate. In order to avoid pseudo-replication, only mutually
exclusive data (not overlapping temporally) were used in analysis, determined via random selection
on a day-by-day basis. Only data collected from one platform of opportunity were included per day
however multiple encounters within the day were included.

4.7.1. Season-specific and inter-seasonal use of Bol waters by bottlenose dolphin
4.7.1.1. User type and site fidelity

Digital photo-identification photographs were renamed with information on region (Bol), species,
photographer, camera, year (last two digits), month, date, frame number, vessel, survey number and
encounter number (i.e. Bol_TT_CHP_D90 130419 0169 RB_62_90). Analysis of identification
data began with grading all photos according to a quality scale (as per Tezanos-Pinto et al., 2013),
with only excellent and good quality photographs included in the analyses. All photos of the same
individual were grouped in each encounter and matched to a temporary Bol catalogue. Individual
dolphins were primarily identified and matched based on long term markings, nicks and notches on
the dorsal fin, with secondary features such as scarring (including rake marks due to the short length
of study relative to mark loss rate) and additionally fin shape (Dwyer et al., 2015; Wirsig &
Jefferson 1990). Dolphins were considered marked if there was at least one primary and two
secondary features. Before adding a new individual or resighting of a previously identified
individual in the catalogue all images were independently checked by three researchers (Cat Peters,
Manue Martinez and Thibaud Guerin) (Tezanos-Pinto 2009). When there were doubts about the
identity of the individual, a fourth experienced researcher was consulted. Further final consultation
on the catalogue and matching to previous catalogues will be performed before full population
analysis. After a confirmed match (or new individual identification number was assigned), the data
were entered into a database. A ‘sighting’ refers to an individual identification photograph obtained
during an encounter with a unique individual (ID) and the associated data collected during each
encounter (Dwyer et al., 2014).
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Site fidelity in the Bol was investigated using lunar month (a month measured between successive
new moons) to give biological relevance through tidal association. Seasonal sighting rates were
additionally included as a function of number of encounters, as per Constantine (2002) and Tezanos-
Pinto (2009), and defined by Parra et al. (2006). Between December 2012 and April 2015, a total of
31 consecutive lunar months occurred, However, one month (beginning 20" April 2015) was deleted
from the database. This month was removed as it was not a complete. A total of 30 ‘effective’ lunar
months were included in analysis. Individual site fidelity was calculated by expressing the number
of lunar months and times within a lunar month a dolphin was identified as a proportion of the total
number of months in which at least one survey was conducted; and the number of seasons a dolphin
was identified as a proportion of the total seasons surveyed (Cagnazzi et al., 2011; Dwyer 2009;
Dwyer et al., 2014; Parra et al., 2006). To minimise the chance of dependence in the data, only one
sighting record per individual per day was used (Cagnazzi et al., 2011; Dwyer 2009; Dwyer et al.,
2014; Parra et al., 2006b).

User type was based on sighting frequency and grouped into three categories: frequent users,
occasional visitors and infrequent users of the Bol following Constantine (2002) and Tezanos-Pinto
(2009). This was achieved by fitting a Poisson distribution to test the null hypothesis that individuals
were sighted randomly with regards to frequency. This distribution was selected given that it
expresses the probability of a number of events occurring in a period of time (e.g., lunar months)
with a known average rate (e.g., frequency of sightings). The point at which the frequency of
observed sightings exceeds the expected frequency of the Poisson distribution was considered to
indicate ‘frequent users’. To assess relative changes by season a weighted ratio of the total number of
sighting records per unique individual was calculated for each category.

4.7.1.2. Calf survival and identification
All analysis was designed to allow comparison with Tezanos-Pinto (2009).

An approximate indication of date of birth was based on the first sighting of a female accompanied
by a neonate. As female dolphins were only observed giving birth on one occasion exact birth time
and date could not be utilised. A neonate could have been born 1-3months prior to the date of first
sighting (see table 1 for neonate definition, Tezanos-Pinto 2009). As per Tezanos-Pinto 2009, other
methods for estimating calf age were deemed inappropriate.

If a mother-calf pair were resighted after 12 months from the date of the first pair sighting a young of
the year (neonate or calf <1 year old) was assumed to have survived its first year of life. Only data
from dolphins known to be neonates or very young calves on a given year were used to avoid
potential errors caused by uncertainties regarding a calf’s year of birth or age. Given that the
minimum weaning age in the bottlenose dolphin has been estimated at 18-20 months (Smolker et al.,
1992; Wells and Scott 1999) an older calf (1-3 years old) was assumed to have survived its second
year of life if the pair were resighted 24 months after the first pair sighting. A calf was assumed to
have died if the mother was resighted in two consecutive encounters without the calf (Steiner and
Bossley 2008) and the calf was <18 month of age. The interval between the first sighting of the
mother-calf pair to the last sighting of the pair was used to estimate the minimum approximate age a
calf survived (Tezanos-Pinto 2009).

As calves usually lack markings, individual identity was inferred from the close association with the
identified mother. A mother-calf pair that was observed in frequent association for 3 years after
parturition was assumed to be the same calf, as long as estimated age correlates, due to calves
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staying in frequent association with mothers for up to three years (Smolker et al., 1992). Conversely,
if the mother was sighted with an old calf (1-3 years old) and subsequently with a neonate, those
were considered different calves. If the mother was not sighted during the next year but was
resighted on the third year with an older calf, the calf sighted during the first year was assumed to be
the same calf and therefore to have survived. When a mother-calf pair was not resighted in the Bol in
consecutive years, the data were excluded for estimation of calving rate or mortality (Tezanos-Pinto
2009). Calf mortality was calculated as the proportion of young of the year (<1 year old) that were
assumed to have died, divided by the total number of young of the year assigned to individually
identified mothers and with a documented fate during that year (Tezanos-Pinto 2009). Second year
calf mortality was calculated as the proportion of calves that were assumed to have died before
reaching 24 months of life, divided the total proportion of calves assigned to individually identified
mothers with a documented fate during their second year of life.

4.7.1.3. Group size and composition

For analytical purpose, group composition was analysed according to the presence or absence of
immature individuals (i.e. adult only versus adults and juveniles versus mixed groups). On a broad
scale, group size was classified as <20 or >20 animals. Fine scale analysis classified dolphin group
size into nine categories (1-5, 6-10, 11-15, 16-20, 21-25, 26-30, 31-35, 36-40 and >40). Mean group
sizes were calculated to assess whether the following factors had an effect on dolphin group size:
month (and season), time of day and behaviour.

4.7.1.4. Distribution

Interaction data collected from both research and opportunistic platforms were examined at various
spatial (e.g. proximity to vessel, regional distribution) and temporal (e.g. diurnal, seasonal and
annual) scales. If significant variation was found within each test group data were tested separately.

Survey effort and dolphin group encounters were plotted using a Geographic Information System
(GIS), created using ArcGIS version 10.3 (©ESRI Inc.). GPS location of each independent dolphin
group encountered was plotted taking into consideration the following variables: size, composition
and the distance observed from shore. All effort and sighting data was gridded as effort per km
covered / km? and sightings per km? respectively using the planar method to allow trends in sightings
to be analysed in the context of unevenly distributed effort. Kernel density of sightings was
calculated using the Kernel density tool present in ArcToolbox of ArcGIS as per previous studies
(Hartel et al., 2014). Distance from nearest shore was calculated using the Calculate Geometry Tool
in ArcMap. Austral seasons used were summer (December, January, February), autumn (March,
April, May), winter (June, July, August) and spring (September, October, November). Diurnal
categories were created to account for varying length of daylight across the year. To that effect, a
time of day index was calculated. The difference between the time of the sample and sunrise was
divided by the length of daylight (time of sunset — time of sunrise). This index represented a
percentile of daylight hours where sunrise equals 0, midday=0.5 and sunset=1.0. This index was used
to classify each sample as morning (<0.33), midday (0.33-0.66), or afternoon (>0.66) (Lundquist
2011).

4.7.1.5. Behaviour

The behavioural state in which > 50% of the animals were involved was examined, therefore
excluding any group where two behavioural states were recorded simultaneously. Group size
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patterns in behaviour were investigated by comparing group behaviour and group size at the onset of
encounter. Behavioural distribution was calculated quantifying proportion of all observations of a
behavioural state within each 1km x 1km grid cell surveyed. Kruskal-Wallis analysis defined where
trends seen in the data were significant.

4.7.2. Type, level and operational effort of bottlenose dolphin tourism
4.7.2.1. Variable analysis

AIC model analysis was utilised to determine variables of importance in the behavioural budget of
dolphins for further analysis. The behavioural counts underwent a full analysis with models tested
for appropriateness based on season, time of day, and vessel presence on behavioural transitions.
Results showed the most appropriate analysis for data collected and indicated whether dolphin
behaviour changes are due to natural (time of day, season) and/or anthropogenic (vessel presence)
factors. Markov chains were included in this model analysis (Lundquist 2012; Lusseau 2003b;
Martinez 2010; Stockin et al., 2008a). Results of model analysis revealed important parameters for
further investigation.

4.7.2.2. Development of transition probability matrices

Assumptions described in Lusseau (2003), including 1) the probability that a transition will occur
remains the same over time and 2) annual variation had no effect on the outcome were met here.
Two 1%-order behavioural chains were constructed, one for the absence of vessels except for the
research vessel and one for the presence of vessel(s) within 300 m (research vessel plus at least one
more vessel, following the methodology used by Lundquist et al., 2012).

Whilst no assumption is made that the research vessel had no effect on dolphin behaviour, the vessel
was consistently driven in accordance with best practice in order to allow it to act as a reliable
control. The research vessel was always operated by the same skipper to aid consistency. When no
vessel was present with the dolphins other than the research platform between two behavioural
samples, the transition between these two samples in the absence chain were tallied. Following the
same principle, a transition was considered to be part of the presence chain if at least one vessel (in
addition to the research vessel) was found interacting with the dolphins. As a result, the transition
between two succeeding events when the situation changed (i.e. presence to absence, and absence to
presence) was discarded once the sequence was selected (> 15 min as determined appropriate by
Meissner et al., 2015).

In order to assess whether the presence of vessels had an effect on the behavioural transitions,
transition probabilities from preceding to succeeding behavioural state were determined for both
absence and presence chains by:

aii
P.. = Y ; 5._ =1 1
3] 2;5:1(1”_ Jj=1Pjj ( )

where i and j refer respectively to the preceding and succeeding behavioural state with i and j
ranging from 1 to 5 (five behavioural states), ajj is the number of transition recorded from the

behaviour i to j and Pij corresponds to the transition probability between behaviour i and j in the

chain. Therefore, each calculated transition corresponds to the proportion of time the specific
succession was observed in the chain. Pairs (each absence transition to its presence counterpart) were
tested for the effects of vessel presence on the behavioural transitions by the mean of a Z-test for
proportions (Fleiss, 2003).
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A Z-test for proportions was used to assess whether two groups differ significantly on a single
categorical characteristic. The assumptions for using a Z-test are: 1) Samples must be independent;
and 2) Sample sizes must be large enough to run the test. Alpha was set to 0.05 corresponding to the
critical values of Z=+1.96. Therefore, if the Z-value found is greater or lower than +1.96, the null
hypothesis (proportion 1=proportion 2) is refuted, and the two proportions are different.

= =1, 1
mnfl*'a
With
~ X, A X
P1=n_12P2=%_2 €))
And
p=X1+XZ (4)
Nny+ny

With x1 and xo representing the proportions for the group 1 and 2, n1 and n» standing for the total
number of the group 1 and 2 respectively.

Using a Z-test to calculate probabilities between different chains allowed for proportions, combined
with a Holm-Bonferroni sequential correction, to account for multiple comparisons (Holm 1979).
This made it possible to test whether interactions with vessels had a significant effect on the
behaviour of dolphins.

The mean time (i.e. number of transitions) it took to the dolphins to return to each behavioural state
after disturbance for both chains was also assessed:

E(Ty) =— ©)

with Tj the number of time (i.e. number of transitions) it takes the dolphins to return to a behaviour j
given that they are currently in this state and 7j the probability to be in the behavioural state j in the

chain. The number of transitions obtained was multiplied by the length of the transition unit (three
minutes, since each sample was collected every three minutes) in order to convert the results in
minutes and estimate the mean time it took the dolphins to return to a specific state. Each mean
absence time was compared to its presence counterpart to assess a potential effect of vessel presence.
In addition, the mean length of behavioural bouts for each chain was calculated. Bout length
represents the mean length of time dolphin groups spend in a particular behavioural state before
changing to a different state (Lundquist et al., 2012). This was calculated following Lusseau (2003):

—_— 1

ty = (6)

U™ 1-py

With pjj the probability of transitioning from state i to state i. Standard errors for bout lengths were
calculated as:
_ [Pux(1-Pu)
SE = /—ni U]
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With nj representing the number of times the behavioural state i was counted as the preceding

behaviour. Each mean bout length was compared between the two chains with a Z-test. Bottlenose
dolphin cumulative diurnal behavioural budget (control + impact behavioural budget) variation from
control chain was tested with a goodness-of-fit test (Lusseau 2003).

4.7.3. Determine the potential effects of interacting with bottlenose dolphins

Focal group data collected from the research vessel were used to compare the behavioural
parameters of dolphin groups relative to the number of vessels present, vessel approach and
departure, time of day, and season. Parameters examined included activity states and their transition
probabilities. Focal tour data collected from permitted vessels were used in conjunction with data
collected from the research vessel (if not significant difference between vessel types was found) to
assess dolphin responses to specific tour activities (e.g. reversing, deployment of swimmers).
Behavioural states of dolphins interacting with another vessel prior to approach were excluded from
the analysis.

4.7.3.1. Behaviour and vessels

Each consecutive 3-min behavioural observation was classified according to the season, daylight
index and number and type of vessels present.

To evaluate how bottlenose dolphin behaviour varied relative to the number (i.e., 0 to > 4) and type
(i.e., commercial permitted, commercial un-permitted and private vessels) of vessels present within
300 m, it was necessary to account for natural variation by time of year and time of day (i.e. day light
index). All vessels within 300m were included in analysis of vessel presence, but only included as
interacting if positioned to view.

Log-linear analysis was conducted using R’s AIC function utilizing LogLik package. The presence
of vessels likelihood to alter dolphins moving from one behavioural state to another, called
transition, was tested. This was accomplished by using count data from transition matrices. Models
were tested in R for all combinations of parameters and interactions between parameters. The
goodness of fit for each model was compared to the goodness-of-fit for the fully saturated model in
order to calculate the maximum likelihood for the model being tested. This takes into account the
effect of the missing parameters (Lusseau 2003). Degrees of freedom were the difference in degrees
of freedom between the two models. Evaluating the significance of this difference determined which
parameters were significant and degrees of freedom were the difference between the two models
degrees of freedom (Lusseau 2003; Lundquist et al., 2012).

Akaike Information Criteria (AIC) values (Akaike 1974) were calculated to choose the best-fitting
model. AIC assists in selecting the most parsimonious model. Each model is strengthened for
providing information and reduced for each using extra parameter to do so (Anderson et al., 2000;
Caswell 2001). Due to sample size limitations, it was not possible to include different numbers and
types of vessels in the log-linear analysis. Annual effects were not tested for in AIC as no significant
annual variation in behaviour was found in previous analyses. Therefore, a simple presence/absence
analysis was performed to determine whether vessels had a significant effect on behavioural
transitions of bottlenose dolphins. Following this, separate analyses were conducted on behavioural
budget and bout lengths for different numbers and types of vessels.

CONFIDENTIAL REPORT - DO NOT CITE WITHOUT PRIOR APPROVAL OF THE AUTHORS 33

243



39. WS-BOIMMS-130167: 2

Peters & Stockin 2016 — Responses of bottlenose dolphins to vessel activity in Northland, New Zealand

4.7.3.2. Quantify and document the type, level and operational effort of existing bottlenose dolphin
tourism activity within Bol waters

To evaluate levels of vessel traffic in Bol waters and quantify operational effort, each count of a
vessel interacting with dolphins during a focal follow was considered an independent sampling unit.
Vessel traffic analysis sought to examine the presence (min), number and type of vessels (permitted,
Un-Permitted and Private) interacting with dolphins. Further to this, the overall number of vessels
that interacted with a single group and interacted simultaneously with a group were assessed and
compared using Kruskal-Wallis analysis and further defined by location. The number of approaches
made by each vessel category was defined by vessel type and the type of approach examined.

The cumulative time that a focal group spent in the presence of vessels was defined as the total time
the group spent with or without vessels per day. The continuous time that a focal group spent in the
absence of vessels was defined as the mean length of time (minutes) dolphins were without vessels
uninterrupted (no vessels additional to the research vessel) per day. When a vessel interacted with a
focal group more than once, successive encounters were cumulated and interaction time was
summed. The duration of encounters was examined with regards to vessel type and the maximum
time of 90 mins (50 mins allowed with adults and/or 30 mins with calves/juveniles) allowed in the
permits.

The speed and direction of each vessel approach and departure was collected for every vessel within
300m, analysis was categorised by vessel type for comparison. Approach methods were categorised
as: non-invasive (no approach; parallel), invasive (J; in-path/head-on) and unspecified (direct;
reverse; drift). To ensure independence across all encounters, if a vessel encountered a focal dolphin
group and attempted to interact more than once with that same group, the second attempt was
excluded from the speed analysis (Martinez 2010).

4.7.3.3. Swimmers

Swim data were examined according to the platform of observation used, due to differences observed
in regulation compliance. For analytical purpose, group composition was analysed according to the
presence or absence of immature individuals (i.e. adult only versus adults and juveniles versus mixed
groups). Fine scale analysis classified dolphin group size into nine categories (1-5, 6-10, 11-15, 16-
20, 21-25, 26-30, 31-35, 36-40 and >40). Mean group sizes were calculated to assess whether the
following factors had an effect on dolphin group size: month (and season), time of day and
behaviour. This aligned with group size and composition for all encounters.

Distance of all swim attempts from nearest shore was calculated using the Calculate Geometry Tool
in ArcMap (ArcGIS version 10.3 (©ESRI Inc.). Behaviour of bottlenose dolphins in the presence of
swimmers was analysed for all swim attempts; these were analysed in three categories (approach,
neutral and avoid).

Each swim tour was classified based on season, number of permitted tour boats present, and number
of swimmers (light: <9, normal: 10-18, swap: 19-22 or double-load: > 22). Number of tour boats
present ranged from one (only the boat from which the observation was made was present) to four
(all four permitted dolphin-swim boats were present, only 4 of 6 were permitted for swimming on
any one day). The presence of other vessels (those which were not permitted) was not included in
this analysis.
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Four response variables were calculated with data obtained from opportunistic platforms: number of
swim attempts, mean length of swim drops, swimmer placement at start of each swim drop, and
length of swim period (from time of entry on first swim drop to time of exit on last swim drop).
Histograms were examined and response variables were transformed as necessary to achieve a
normal, homogeneous distribution. Analysis of variance (ANOVA) was performed for each of the
three response variables to determine if there were significant differences by season, number of tour
boats, or tour type. The Tukey HSD statistic was used in post-hoc comparisons to evaluate
significant differences between the various classifications. Of particular interest was the variation in
the orientation of a bottlenose dolphin focal group with respect to swimmers and/or vessel in relation
to time into an encounter, recorded at three-minute intervals from the start of an encounter.

To allow intra-species comparisons, previously utilised methods were used (Bejder et al., 1999;
Martinez 2010). In order to account for the effect of a continued interaction with the dolphins, data
during swim encounters were scored cumulatively. For example, if swimmers entered the water at 21
minutes that swimmer scored in the >21-24min as opposed to the >18-21 minutes’ interval. Such
scoring was deemed necessary since swimmers did not always enter the water immediately after a
group had been detected. Additionally, the presence of vessels cannot be dissociated from a swim
encounter because swimmers are launched from a vessel-platform.

Following Bejder et al. (1999), the observed proportions of responses in each time interval were
analysed with logistic regression (LR). LR provides a tool for modelling such changes in proportions
in the binomial form (Harraway 1995). Here, LR models predicted the probability of a dolphin group
heading towards or away from the vessel and/or swimmers, based on the observed proportion of
orientations classified as towards or away in each time interval. LR models were then fitted to the
observed proportion of responses in each time interval to evaluate the effect of time into encounter
on group orientation (Harraway 1995). These were in the form:

_exp (B + BT +RpT7)
T= T+ exp B + BT + RpTP)

where  was the probability of movement towards or away from a vessel and/or swimmer. LR
models involved either a constant only (8,, Model 1) or a constant with higher powers of T (time
into an encounter) up to a cubic (P=3: Models 2 to 4). These models were as follows:

Model 1: Constant 3,

Model 2: Constant R plus linear termin T.

Model 3: Constant R plus linear and quadratic terms in T.

Model 4: Constant  plus linear, quadratic, and cubic terms in T.

Models were further tested for goodness-of-fit using the deviance statistic for each model and the
deviance differences (both of which followed a chi-squared distribution). A significant deviance
difference indicated that the predictive value of the model was significantly improved by the addition
of the new factor. Analysis of residuals between observed and the corresponding predicted
proportions (probabilities) confirmed whether a model was a good predictor of the probability of a
dolphin group heading towards or away from swimmers and/or vessel(s) as a function of time into an
encounter.

Here, modelling of dolphin responses was based on the assumption that if dolphin movements
relative to vessels and/or swimmers were random, the expected proportion of each response
(towards, away, or neutral) would be expected to be 0.33. If the 95% confidence intervals for the
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predicted probabilities are above and exclude the expected value, dolphin groups exhibit significant
response to a vessel.

5. Results
5.1. Overall effort

Data collection between December 2012 and April 2015 comprised 1,472 vessel-based surveys
(Table 4), with the majority (85.9%, n=1,265) being conducted from the different opportunistic
platforms, while the remaining (14.1%, n=207) were from the independent research vessel (Table 4).

A total of 81,892 km of track were surveyed whilst on effort (4,027 hrs), including 8,550 km (476
hrs) and 73,342 km (3,596 hrs) from the research vessel (Figure 6, 7) and the other opportunistic
platforms (Figure 8, 9), respectively. Surveys undertaken on the tourism vessels were not exhaustive
but representative of the trips tour operators may have undertaken during that period.

Table 4: Seasonal summary of surveys by platform, between December 2012 and April 2015, in Bay
of Islands waters, New Zealand. NOTE: one survey per day was conducted on Te Epiwhania and a
combination of a maximum of two per day on all various permitted vessels due to a return to Paihia
and possible change of crew.
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Spring |36 66 62 0 59 4 76 61 |364 |18,089 |1,008
Summer |81 144 0 0 105 0 0 79 |409 |22,545 |1,085
Autumn |53 102 34 22 8 2 55 56 |411 |21,832 1,143
Winter |37 0 8 0 0 46 117 0 |288 |19,426 | 791
Total 207 312 184 22 251 52 248 196 | 1,472 |81,892 | 4,027

5.1.1. Research vessel effort

Between December 2012 and April 2015, bottlenose dolphin groups were followed for a total of 812
hrs (4,597 km), of which 248 hrs (30.6%) were spent in the absence of other vessels. Total survey
effort for the research boat is detailed in Figure 8 & 9.

5.1.2. Permitted vessel effort

During the same time period, dolphin groups were followed from the various opportunistic platforms
for a total of 604 hours (3,562km). Total survey effort for permitted vessels is detailed in Figure 6 &
7. Surveys on board opportunistic vessels favoured zones D, E, G and H (Figure 6 & 7). Permitted

vessels spent a mean of 103 min in the presence of marine mammals per trip (range=0-127, n=2,290)
with a mean trip length of 248 min (range=129-271, n=2,290).
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Figure 6: Permitted vessel effort per km (mutually exclusive) between December 2012 and April
2015, in Bay of Islands waters, New Zealand with A) Spring and B) Summer gridded measures of
effort, coloured according to the proportion of kilometres (km) travelled within each grid cell (1km x
1km).
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Figure 7: Permitted vessel effort per km (mutually exclusive) between December 2012 and April
2015, in Bay of Islands waters, New Zealand with A) Autumn and B) Winter gridded measures of
effort, coloured according to the proportion of kilometres (km) travelled within each grid cell (1km x
1km)
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Figure 8: Research vessel effort per km between December 2012 and April 2015, in Bay of Islands
waters, New Zealand with A) Spring and B) Summer gridded measures of effort, coloured according
to the proportion of kilometres (km) travelled within each grid cell (1km x 1km).
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Figure 9: Research vessel effort per km between December 2012 and April 2015, in Bay of Islands
waters, New Zealand with A) Autumn and B) Winter gridded measures of effort, coloured according
to the proportion of kilometres (km) travelled within each grid cell (1km x 1km).
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5.2. Overall sightings from combined platforms types

Out of a total of 2,290 marine mammal encounters, bottlenose dolphins were the most recorded
marine mammal species within the study area (88.2%, n=2,019, Table 5), with almost all sightings
being of the coastal ecotype (99.8%, n=2,015) and the remaining 0.2% (n=4) being oceanic Tursiops.

Other marine mammals observed occasionally in the Bol included common dolphins (Delphinus sp.)
(6.4%, n=146), killer whales (Orcinus orca) (2.7%, n=62), and Bryde’s whales (Balaenoptera edeni)
(1.6%, n=37). Five other cetacean species were sighted less than 1% of the time: humpback whale
(Megaptera novaeangliae) (0.5%, n=12), false killer whale (Pseudorca crassidens) (0.1%, n=3),
pilot whales (Globicephala spp) (0.1%, n=2), blue whales (Balaenoptera musculus) (0.2%, n=5) and
fin whales (0.2%, n=4) (Table 5). New Zealand fur seals (Arctocephalus forsteri) were additionally
observed on 389 occasions.

Table 5: Seasonal summary of marine mammal encounters, between December 2012 and April
2015, in Bay of Islands waters, New Zealand. NOTE: False killer whales have only been observed in
association with bottlenose dolphins and on one occasion with both pilot whales and bottlenose
dolphins. Those encounters are referred to collectively as TtPc, TtPcGm and TtGm respectively.
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Spring 510 56 19 25 6 1 4 0 0 621
Summer 626 27 16 2 0 1 0 O 0 672

1TtPcGm

Autumn 620 6 24 2 1 0 2TPe ~ A0 663
Winter 259 57 3 9 4 2 0 0 0 334
Total 2015(+4) 146 62 37 12 5 4 2 2 2,290

5.3.Bottlenose dolphin sightings from combined platform types

Of the 2,019 independent bottlenose dolphin encounters recorded, 88.9% (n=1,795) were made
from the other platforms and 11.1% (n=224) were made from the research vessel (Table 6-7).

A mean of 2.82 bottlenose dolphin groups encountered per day were observed across the study
period (range 0-5, SE=0.03, n=2,015, 692 days). Bottlenose dolphin distribution occurred
throughout the study area, though initial spatial mapping infers higher density use areas in Bol
zones D and E (Figures 11-14).

Permit conditions dictate that vessels must maintain a minimum distance of 60m from the shore
when interacting with marine mammals. Sightings were recorded with an overall mean distance of
997.9m (range=3.8m-6913.7, SE=56.24, n=2,019). Throughout the study period, 2.1% (n=42) of
observations occurred within 60m of the shore, with dolphins located between the vessel and shore.
In total, 78.6% (n=33) of such encounters involved permitted vessels.
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Seasonal variation was noted; the greatest distance from shore was observed in summer and autumn
(Mean=1,098.9), and closest to shore in winter and spring (Mean=865.2).

Table 6: Seasonal summary of bottlenose dolphin encounters, between December 2012 and April
2015, in Bay of Islands waters, New Zealand. Numbers are inclusive of all Tursiops sightings; the
number of confirmed pelagic ecotype sightings within this total is shown in parentheses.
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e o a a i i a O Pt
Spring 30(1) 103 78 0 100 3 95 101 | 510 (1)
Summer 104 243 0 0 163 0 0 116 626
Autumn 66 (1) 174 51 30(1) 140 (1) 7 59 99 624 (3)
Winter 24 0 85 0 0 32 118 0 259
Total 224(2) 520 214 30 (1) 403(1) 42 272 314 | 2,019 (4)

Table 7: Seasonal summary of bottlenose dolphin encounters as a function of effort (km and hours),
between December 2012 and April 2015, in Bay of Islands waters, New Zealand. Numbers are
inclusive of all Tursiops sightings.

Permitted vessels (sightings/km)

Permitted vessels (sightings/hrs)
Combined vessels (sightings/km)

Te Epiwhania (sightings/km)
Te Epiwhania (sightings/hrs)
Combined vessels (sightings/hrs)

o
=
o
o
o
@
o
o
3]

Spring 0.02 0.03 0.03
Summer 0.03 0.10 0.03
Autumn 0.02 0.06 0.02 0.15 0.02
Winter 0.02 0.03 0.01 0.00 0.01 0.11
All seasons 0.03 0.06 0.02 0.13 0.02 0.05

o
)
N
o
o
@
g
o o
NS}

5.4. Bottlenose dolphin sightings from research vessel only

All sightings were recorded within a SST range of 14.2-22.8°C (mean=17.9, Table 8). Sightings were
made within a depth range of 2.3-140m (mean=41.1, Table 9). However, most sightings for
bottlenose dolphins occurred closer inshore at depths below 20m (88.4%, n=198).
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Table 8: Mean sea surface temperature (SST) of bottlenose dolphin encounters, between December
2012 and April 2015, in Bay of Islands waters, New Zealand. (SE=Standard Error)

Species Mean SST(°c) SE Range N
Both ecotypes 18.9 0.2 14.2-22.8 224
coastal ecotype 18.9 0.2 14.2-22.8 222
pelagic ecotype 211 0.1 21.1-21.1 2

Table 9: Mean water depth (m) of bottlenose dolphin encounters, between December 2012 and April
2015, in Bay of Islands waters, New Zealand. (SE=Standard Error)

Species Mean depth (m) SE Range N
both ecotypes 21.7 0.9 2.3-140 224
coastal ecotype 20.9 0.7 2.3-56.3 222
pelagic ecotype 70.8 9.1 34-140 2

5.5. Spatial distribution

Between December 2012 and April 2015, broad-scale distribution patterns of dolphins remained
constant across seasons and years relative to seasonal movements (Figure 10-13), as did the finer
scale habitat-use patterns. Dolphins were observed by all platform types in high densities areas (50%
contour) near Tapeka Point and Roberton Island (Figure 14).

In only 7% of sightings recorded from the research vessel were dolphins observed in previously
designated permitted exclusion zones (n=16, 13% effort, 0.01 sightings/km, figure 10-11).

The largest number of sightings occurred in summer and autumn with 0.03 sightings/km effort
(31.0%, n=626 and 30.9%, n=624 of all sightings respectively) and least in spring and winter with
0.02 sightings/km effort (25.3%, n=510) and 0.01 sightings/km effort (12.8%, n=259) respectively
(10-13).

Seasonal preference Kernel densities of dolphins was consistent across vessel types and therefore
combined. Dolphins showed a strong fine-scale seasonal preference for the Inner Islands (Zone E) in
Winter (58.4%, n=151) and Spring (59.6%, n=304) (Mantel r=0.167, P=0.001). In Summer and
Autumn, sightings were more distributed utilising the Inner Islands (48.6%, n=304 and 44.2%,
n=276, respectively) and Middle Grounds (42.8%, n=268 and 35.2%, n=220 respectively) (Mantel
r=0.092, P=0.001).

Tapeka Point and Roberton Island were high density areas year round across all years (figure 10-14)
(Mantel r=0.112, P=0.001).
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Figure 10: Permitted vessel sightings per km (mutually exclusive with only one vessel per day)
effort between December 2012 and April 2015, in Bay of Islands waters, New Zealand with A)
Spring and B) Summer gridded measures of effort (1km x 1km).
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Figure 11: Permitted vessel sightings per km (mutually exclusive with only one vessel per day)
effort between December 2012 and April 2015, in Bay of Islands waters, New Zealand with A)
Autumn, and B) Winter gridded measures of effort (1km x 1km).
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Figure 12: Research vessel sightings per km effort between December 2012 and April 2015, in Bay
of Islands waters, New Zealand with A) Spring and B) Summer gridded measures of effort (Lkm x

1km).
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Figure 13: Research vessel sightings per km effort between December 2012 and April 2015, in Bay
of Islands waters, New Zealand NZ with A) Autumn, and B) Winter gridded measures of effort (1km
x 1km).
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Figure 14: Bottlenose dolphin range between December 2012 and April 2015, in Bay of Islands
waters, New Zealand with 95% and 50% volume contours realised by generating effort corrected
kernel densities of the dataset. Black dotted line represents harbour boundaries and permitted vessel
exclusion zones are indicated as dark grey for the Bay of Islands.

5.6. Group size

Groups ranged in size from singletons to 48 individuals (mean=14.8 + 3.6 SE, n=2,015). No
significant annual, observation vessel or group size variation in distribution was observed. The
frequency distribution of group size was skewed towards smaller groups, yet more than 68.0%
(n=1,370) of groups were larger than 10 individuals, explaining the discrepancy between the mean
and the mode group size. Mean group size between 2012 and 2015 was smaller than that reported
from previous studies (Table 10).

Table 10: Mean best group size and range of bottlenose dolphins across New Zealand (SE=Standard
error, S.D.=Standard deviation).

Location Range gzgup SE Reference
Bol 3-40 15.3 8.3 1996-1997 (Constantine & Baker 1997)
Bol 2-50 17.1 1.24 1999 (Constantine 2002)
Bol 2-50 16.7 12.62 1997-99 (Tezanos-Pinto 2009)
Bol 2-45 19.1 10.7 2003-2005 (Tezanos-Pinto 2009)
Bol 2-50 17.9 11.72 1997-05 (Tezanos-Pinto 2009)
Bol 1-48 14.8 3.6 This study
Hauraki Gulf 1-82 35 23.36 S.D | Dwyeretal., 2014
Marlborough Sounds | 3-172 12 38S.D Merriman et al., 2009
Doubtful Sound 1-65 17.2 N/A Lusseau et al., 2003
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Small groups (<20, 69%, n=1,390) were more commonly observed than larger groups (>20, 31%,
n=625). When examining smaller group size categories, 11-15 individuals (24%, n=484) and 6-10
individuals (21%, n=423) were the most prevalent (Figure 15). Each category above 20 individuals
represented 10% or less of the observations (e.g. 21-25: 8%, 26-30: 8%, 31-35: 5% and 36-40: 4%,
(Figure 16)). Forty-eight instances of solitary dolphins were also recorded (overall 2%, 3% of group
1-5).
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Figure 15: Mean group size of bottlenose dolphins categorised by percentage of observations
between December 2012 and April 2015 within Bay of Islands waters, New Zealand.
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Figure 16: Mean group size of bottlenose dolphins categorised by season between December 2012
and April 2015 within Bay of Islands waters, New Zealand. Bars represent the standard error of the
mean.
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Groups were larger in summer and autumn than spring and winter (Kruskal-Wallis: h=37.14, df=3,
p=0.005, Figure 16) and larger at midday (Kruskal-Wallis: h=41.11, df=2, p<0.001, Figure 17).
Finally, groups generally were larger when socialising, foraging and travelling, (Figure 18) and the
smallest when diving (Kruskal-Wallis: h=31.82, df=5, p=0.031).
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Figure 17: Group size of bottlenose dolphins during different time periods between December 2012
and April 2015 within Bay of Islands waters, New Zealand. Bars represent the standard error of the
mean.
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Figure 18: Mean group size of bottlenose dolphins engaging in different behavioural activities on
first sighting by observation vessels between December 2012 and April 2015 within Bay of Islands
waters, New Zealand. Bars represent the standard error of the mean.
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5.7. Site fidelity

Bottlenose dolphin were encountered in every survey season (Table 11, Figure 19) and month
between December 2012 and April 2015 by all platform types.

The discovery curve (Figure 20) indicated a steep ascent during early surveys before reaching a
plateau in February 2014, with only two new individuals identified for the remainder of the study.

Out of a total of 134 identifiable individuals, a large proportion (71.6%, n=96) were sighted on more
than three occasions. The remaining thirty-eight dolphins (28.4% of total) were recorded on less than
three occasions, and were therefore excluded from analysis. Almost all resighted individuals (97.9%,
n=94) were observed over at least two different years and 54.2% (n=52) across all years.

Table 11: Summary of the number of surveys conducted and individual bottlenose dolphins
identified per season between December 2012 and April 2015, within Bay of Islands waters, New
Zealand.

Spring | Summer | Autumn | Winter
Number of surveys 364 409 411 288
Km on survey effort 18,089 22,545 21,832 19,426
Number of hours on encounter effort 370 545 461 157
Number of encounters 511 627 617 260
Number of individually identifiable dolphins 85 83 77 87

5.7.1. User type

Between December 2012 and April 2015, the 96 individuals categorised as distinctive and sighted on
more than three occasions were added to a temporary Bol catalogue. The highest number of
individually identified dolphins per encounter for December 2012-April 2015 was 41 dolphins
(range=1-41; mean=14; SE=8.89).

The resighting rate of those 96 individuals varied considerably during the study period. To examine
patterns of use, sightings were categorised into lunar months and seasons to avoid bias due to
pseudo-replication (refer to methods section 4.7.0) (Figure 19-22).

Resight rate ranged from 0 - 12 sightings per lunar month (median=3.50, interquartile range=1-3.8).
A Poisson distribution was calculated to test the null hypothesis that individuals were sighted
randomly (Zar 1996) (Figure 21), which was rejected (x>=38.37, df=6, p<0.001). The point at which
the frequency of observed sightings exceeded expectation (i.e., > 8 sightings/lunar month) was
considered to indicate frequent users of the Bol. Infrequent and occasional visitors were arbitrarily
defined as the individuals with < 1 and 2-7 sightings/lunar month, respectively.

Infrequent visitors formed the majority group (60.4%, n=58), while occasional visitors represented
another 19.8% (n=19). The remaining 19.8% (n=19) of dolphins may be considered core frequent
users, where the Bol represent an integral part of their home range. Finally, an unexpectedly large
number of individuals were observed only once per lunar month (n=58, x*=25.27, df=1, p<0.001).
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Figure 19: Seasonal effort (km) weighted ratio (expressed as a percentage) of the total number of
sighting records per unique identified individual bottlenose dolphin between December 2012 and
April 2015 within Bay of Islands waters, New Zealand. The proportion of different user types
(infrequent, occasional, and frequent) are also indicated.

All 19 core users were observed in all four seasons. Further to this, 68.4% (n=13) of these core users
were sighted in every lunar month while the remaining 31.6% (n=6) in half or more of all lunar
months. Occasional visitors were observed on an average of 4.8 months/year (range=2-7, n=19) and
infrequent users on an average of 1 months/year (range=0-1, n=58).

At least one frequent user was present in 86.7% of encounters (n=1,747 encounters) and the
maximum interaction occurred with two identified individuals whom were each present in 55.3% of
encounters (n=1,114 encounters).

No significant difference in seasonality was detected (x°=13.81, df=3, p=2.610) between user types,
when a weighted ratio of the total number of sighting records per individual was analysed (Figures
19 & 22).
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Figure 20: Discovery curve of bottlenose dolphins between December 2012 and April 2015 within Bay of Islands waters, New Zealand, with
cumulative number of individuals’ photo-identified per survey month. Bars represent the number of kilometres (km) spent on effort.
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Figure 21: Observed (black) vs. expected (grey) Poisson distribution of number of times individual bottlenose dolphins were identified by lunar months

between December 2012 and April 2015 within Bay of Islands waters, New Zealand. The proportion of different user types (infrequent, occasional, and
frequent) are also indicated.
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Figure 22: Monthly and seasonal sighting rates of identifiable bottlenose dolphins between December 2012 and April 2015, within Bay of Islands
waters, New Zealand.
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5.8. Group composition
5.8.1. Adult-calf groups and mixed groups

Out of the 2,015 initial sightings of dolphin groups, 46.0% (n=926) involved adult-only groups,
while 41.9% (n=845) comprised at least one calf (nursery group). The remaining 12.1% occurred
with lone animals (n=244).

A total of 10 identifiable adult females were observed with 12 young of the year calves whose fate
could be documented over 1 or 2 years. Suspected 1% year mortality was observed for 0.67 (C1=0.48-
0.71, n=8). Of the surviving 33% of calves (n=4) a further 0.25 of calves did not survive to over 2
years of age (CI=0.11-0.49, n=1). Only 3 individual survived to over 2 years of age (75.0%
mortality, C1=0.57-0.89).

The income breeder nature of dolphins dictates that a short temporal scale of investment prior to
conception/birth needs to be considered in conjunction with confounding variables, thus further
analysis of these data is required to provide full calf mortality assessment.

Mean group size of nursery groups was 18.0 (0.9 SE, n=845), with no apparent distribution
variation by group size (Appendices 1 and 2). Calves were observed in every summer month, with
55.2% (n=466) of all calves sighted during December-February (a further 23.6%, n=199, in Spring)
(Figure 23).
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Figure 23: Percentage of observations of each group composition in different seasons, between
December 2012 and April 2015, within Bay of Islands waters, New Zealand. A represents adults, A-J
represents adults and juveniles, A-C represents adults and calves and A-J-C represents adults,
juveniles and calves.
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Mixed group mean size (including groups with calves) was the largest with a mean of 35.6 (+0.06
SE, n=845) and varied between three and forty individuals. In contrast, adult-only groups were
smaller with a mean of 11.3 (£0.09 SE, n=926). The majority of mixed groups ranged between
thirty-one and thirty-five individuals (86.6%, n=732, Figure 24).

5.8.2. Adult only groups

Bottlenose dolphin adults only groups (46.0%), had a mean group size of 7.8 (+0.20 SE, n=926),
below the overall mean size of 14.8 (+0.35 SE, n=2,015). No significant annual variation was
observed. Groups ranged from singletons up to forty-eight individuals (Figure 24).
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Figure 24: Percen