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¥, Close Previous Mext & .

Original- Fw: You Are Invited to a Special Get-
Together: 47 Years of Captive Breeding Hawaiian
Green Turtles

HOST: Uean trenaa Jensen FNW, Hawal Facine
University.

Brief Background and Rationale: Forty-seven years
have now passed since Sea Life Park at Makapu'u in
Waimanalo first bred Hawaiian green turtles in
captivity. Hatchlings have been produced and
released into the sea nearly every year since the
initial success in 1976. In addition, hatchlings and
juveniles displayed and reared at Sea Life Park have
been made available for other educational, cultural,
and scientific endeavors. Prominent players have
included the Maui Ocean Center since 1998, the
Mauna Lani Resort since 1989, and the Kahala Hotel
(~2006-2019). It can be safely said that, over the

years, millions of children and adults have been
favorably influenced for conservation and cultural

-

understanding by the breeding colony and offsprin
Foae b Lo ek

A major goal of the session on December 15 will be
to create greater awareness, both locally and

globally, of Sea Life Park's 47 years of contributing to
the conservation of the Hawaiian green turtle.

Note- The meeting Is invitational, but observers will
be warmly welcomed. Question & Answer
opportunities will be made available.

Virtual Participation- Zoom will be made available
for invited participants mainly from outside of the
Hawaiian Islands. We hope that all those invited from
within Hawaii will recognize the significance of this
meeting and attend in person for the greatest benefit
to all.
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Additional Information and background compased by

George Balazs-- "About a month ago T woke up with
the realization that ...47 years... have now gone by
since | witnessed and, in small ways, was a part of
that 1976 first summer of captive nesting at Sea Life
Park. 47 is a lot of years! | lived through them all,
working with the Park and ever-changing staff on a
regular productive basis to achieve an array of things
that all add up to a Big Bundle of meaningful
accomplishments. Science-wise and Conservation-
wise. PIT tagging hatchlings, working with Jeff
Palowski and Dr. Bob Morris, is one such example. |
dare to say that no one, overall, knows the 47-year
history better than | do. In many cases the history to
others has been lost, forgotten, never known, andfor
no longer focused up. Asl've said often, for years
now, Sea Life Parks's captive breeding program, and
the offshoot partners, are an integral part of my life
with turtles in Hawaii. Yes, my own legacy in
partnership with scores of great folks over the
decades- both within and outside Sea Life Park.

All of these above thoughts caused me to feel that
something needed to be done to recognize, praise,

and congratulate the Park for the turtle things done
during The past 47 years. Maybe |'ll be around to see

the big 50th anniversary of that first captive

breeding/nesting. But, to me, for now, 47 will suffice

because it's the 'here and now' and no one can
_ensure the future.

So, the overriding objective of the December

15" meeting, as reflected in the invitation is:
o create greater awareness, both locally and

globally, of Sea Life Park's 47 years of contributing to

the conservation of the Hawaiian green turtle.”

Dr. Thierry Work and | are the organizers- | took the
idea to him first- as per the above- and he thought it
reasonable and appropriate- worth doing. We did
not take the idea to Sea Life Park to be an organizer-
that is, join in the planning with us,- because

normally the guest of honor doesn't plan their own
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now, 523 Life Paris’s caprive JFEECINg program, and
the offshoot Partners, are an integral part of my life
with turtles in Hawaii. Yes, my own legacy in
partnership with scores of great folks over the
decades- both within and Outside Sea Life Park.

All of these above thoughts caused ma to feel that
something needed to be done to recognize, praise,
and c:::ngfatuFate the Park for the ﬂhﬂﬁﬁﬂ
during the pa years. Maybe I'll be around to seg
the big 50th annive rsary of that first captive
breedingfneating. But, to me, for now, 47 will suffice
because it's the ‘here and now' and no one can
Henﬁure the future.
&'
30, the overriding objective of the Dece mber
e meeting, as reflected in the invitation is:
To create greater awa reness, both locally and
globally, of Sea Life Park's 47 years of contributing to
the conservation of the Hawaiian green turtle,"

Dr. Thierry Work and | are the organizers- | took the
idea to him first- as Per the above- and he tho ught it
reasonable and dppropriate- worth doin E. We did
not take the idea to Sea Life Park to be an organizer-
that is, join in the planning with us,- because
normally the guest of honor doesn't plan their own
‘recognition, praise, and congratulation',

What the meet ng will not be is 3 '‘program review',
What it will be js 3 focus on the first 47 years- from
1376 until leff Palowski Was no longer here to be the
caretaker of the program,

There will only be a few sta nd-up formal science style
PP/video presentations, The majority of the time will
be what we plan to call com mentaries or

testimonials. After the Hawaiian Blessing and Self-
Introductions each participant will be asked to 'tell
their story' (talk sto ry) about what the program was

or Is and means to them, and their personal or
professional history linked to the _program, | (George
Bala zs) will start this off with my own story. | won't

be usjng“ﬁ Ps, but others can, if th ey wish. The \

discussions (meaning questions and conversation),
after and within each testimonial wi free

flowing, and only Iighjjyﬁtmﬂm_g__f
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LTIl TILIE O & ANNUdg NEW d2d 1urue YWuorrsnuap-

"Signals of Carrying Capacity for Green Turtles in
Hawaii" L I

Goal/Description would include the rise of shoreline
fishing turtle entanglement dilemma (animal
welfare and making of a 'Pleasing Environment' for

qb both turtles and people. The foundation paper
would be-

P
Hints of other aggregations of green turtles in Hawaii |-
approaching carrying capacity, based on slowing of

growth rates, are contained in-

\/ Ideal candidates for our Rotating Organizing
. Committee Member (or Members- maybe we can

should have two) would be:

Karen Bjorndal- (see her paper- one of many-

Colette Wabnitz
! Milani Chaloupka =
. Jeff Polovina (Ecopath creator)

KeyMote Speaker- Any one or more of the above.

Month of Possibly Convening- October 2024-
conditional on HPU Brenda.

We are considering a workshop shorter than past
years. Possibly 8am -12noon or 1230pm.
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1100 AM Meet Kokoal Hawsilan Mank Seal Talk Story 5
{Monk Seal Habitat) w-['lE, C MW’ I{f < Hfﬁj"

11:15 Ab Fﬂﬂu-d:rCm Talk Story [Penguin Hihitag)

L1 3VAM Seabird Sanctuary Talk Story (Seabird Sanctuary)

1:45.AM Sea Lion Prasantation (Sea Lian Nursary Habitat]

12:00 81 Hawalian Seaweod Presontation {Reef Thaater]

12:30 P8 Aloha Nai'a Prasentation [Dofghin Lagaon)

1:4%5 PM Meot Kehoa! Hawaifan Monk Seal Talk Stary [Mank

“Eeal Habliat)

2:00 P8 Shark Cave Fending Franzy [Shark Cave upher hevat]

230 PM Feathered Friends Talk Story [Perguin Habitat)
‘Mmmmmu“ Misrsery Habdtat)

300 P Seahird Sanctuary Talk Stoey (Seahird Sanmciuary)

315 PM Honw Turtle Talk Story (Honu Habitat)

3130 PM Aloha Nafa Fresentation {Dolphin Lagoon)

Get the latest park calendar and hiesurs
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AGENDA for 11:00-1145am July 3rd
HST= Re: Welcome to the Organizing
Committee for the 4th HPU Workshop!

George
ﬁﬂalazs ™ B
To: Milani Cha w

Cc: You

Aloha 4'" HPU Organizing Committee
Friends David, _I*.f'lilaniF Brenda, Jeff, Jeannie,
Karen & Thierry-

e el

Our kick-off meeting tomorrow will be

informal but structured to make certain key
decisions. We are thinking that two more
get-togethers by Zoom may be needed

before October 4th. Thank you for the L}
advice and guidance we need for the

chosen workshop topic to truly take shape,
"Signals of Carrying Capacity for Green

Turtles in Hawaii- Sifting the Wheat from

the Chaff"

Thierry and | will lead the meeting, with
Thierry making sure | don't go astray in
either time and talk.

-Introduction of Members

-Brief history of the HPU ses Turtle
Wurkshupj’_ pwmﬁwj
|

S
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ar's topic came into bein

3alazs, Beavers, Bjorndal, Bolten, 5
Chrfstefisen and Hargrove (2010) Ecosystem
structure and processes at Kaloko !
Honokohau, focusing on the role of

hgmi\mj,s,m:mmg_the_men turtle in reef
== resilience. MEPS,

-Draft Overarching Goal- To stimulate
interest and action in the answering of
enigmatic questions long pondered about
Hawaiian green turtles that seem highly
relevant to their conservation status.

Possibly pursued via PhD disse rtation |
and/or other means.

. cap: . RICE :
rowth Rates/Turtl nsity® ]
/ﬂé\'ﬁ B “Body Condition & ﬁ? K ‘Eg,,h/wn "
5 “Protracted Residency in Foraging Sites E’ il
' !Kff;“ﬁ ~Historical Numbers of Turtles %ﬁ“‘"
R 1ﬁbj'l/ \tethargic Behavior in and out ftl;%nﬁater
| W “utritional Supplement Trialﬁ““ €
{; “Ekyrocketing Sh%?ige Fishing M ,5 fg:*
tanglements ,\ﬁgfm
oraging on Fish Waste at Kaloko-

onokohau Boat Harbo gj
Onset of Basking E-‘I Ge; G‘E

L.. ——~DOnset of Daytime Foraging GB ﬁ

B ¢ ~Monk Seal Predation on juvenile turtles
P\%ﬁi-\st S0 ﬂf%ﬂsharks o+ F adl ﬂﬁ—’j
| -FE
< D HABITAT Us&
. —=Pres rﬂ:tl%ﬂs Re eva;ﬂ tJi:he Above List

He and Workshop Theme/Title-
Ny Keynote? 5
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+ Pnssnblv seve_r;,}S” min Presentations 4( V)
thereby Allowing Ample Time for Group
Discussions involving attendees (i.e.,

oo™
academic, government, students, NGOs, /!/
and especially.. the broad community nf
Hawaii citizenry)
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Cc: Mila

To my taste the wording: "To
stimulate interest and action in
the answering of enigmatic
questions long pondered about
Hawaiian green turtles that seem
highly relevant to their
conservation status" seems a bit

verbose, @

I'd suggest something like: To *
stimulate mw &.F}]e 0
m_w_c_écn i u&%nm‘%

Hawaiian green turtles that seem _
highly relevant to their
conservation status. Just a
thought:) Jeff

On Sun, Jul 7, 2024 at 9:31 PM
George Balazs

~:itsahgnuwgtldinhawaii@hutmail.m
m> wrote:

Dear Organizing Committee 2024
Hawaii Pacific University 4t seq
Turtle Workshop




S N I A |

A;ﬂha everynne fﬁ,l‘D ﬂyt%

Agree with the rnﬂre BUEEII‘IEI
wording and would suggest these
edits to strengthen the statement:

@ F'-‘ 2z L tﬁ#ﬁdﬁfﬁ;
mulate in erest and actl?_gcyf’

th servation statu Hawaiian
green turtles.

Regarding the List of Hypothesized
Signals Relevant to Carry Capacity, |
would add variables relevant to
reproductive effort;

:Q"’ r?

- age of first egg laying F‘ﬁf]/
- time interval between
successive egg layings
- clutch size
- egg size / guality

Finally, we mentioned the role of
.other grazers (urchins and
herbivorous fish) and the bottom-up
influence of the physical
oceanography and changing ocean
climate on the carrving canacitv.
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Wahbnitz &t al.: Ecolegical rola of herhivores in reaf resilience
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HKaloko-Honokbhau Matlonal Historical Fark (Kaloka), ocated on the west coast of the Big Island, Hawat'l,
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Figure 5 - Trophic flows within the Kona reef ecosystem, Ench functional group is idemtified by 5 cirele whose slee repree—
ihe relative biomass of that group within the system. The light grey horizontal fines and associated numbers represens monke
levels; limes connecting individual fanctional groups represent trophic links. Y Tang = yellow tang; Juv = juvenile; COT =
crown of thoms, CCA = crusiode coralline algne; Tovis = invertehrates
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Modeling Sea Turtle Maturity Age from Partial Life History Records'
Kyle 5. Van Houtan,'* Stacy K. Hargrove,'" and Gearge H. Ba?hﬁfzii} \?

e

Abstract: In the absence of direct observations, demographic traits such as a
and reproductive status may be modeled through proxies. We examined 35 yr
of aver 10,000 captures of Hawaiian turtles [(ﬁleimi.:: wyedas) and compare
results from skeletochronology smim.m matk-recapture records. For 109
turtles that were captured as joveniles and later observed nesting, we estimd
maturity age first from skeletochrenology-based models of age to length and
second by estimating age at first capture using skeletochronology and then

adding the time elapsed to first nesting. The second method invo ﬂ mark-
recapture gave r and less variable age esnmateg, From these data we de-

a scaling Tule tha at females firse bred at 23 yr (95% inter-
val: 16.8-28.1), This result was corroborated by T8 returns in &i’e Caribbean

and HMawan ing that green turtles first nest at 16-20 yr. We validated this
approach using life mable models, successfully reconstructing four decades "
(19732012} of nesting surveys at East Lsland, French Frigate Shoals, We then 1

compared our results with observed somatic growth rates, which suggest that

nearshore studies may sample an atypical subset of the pupﬂl&'ﬁ’aﬁ"fﬁ%‘ﬁﬁ? ¥ (!I

ealTy Sedentary and slow growing, Vv hen exact life history traits are unknowt,
*We recﬁlﬁmeni consulfng Eﬁﬂupie lines of evidence and independently validat- !
ing proxy studies.




. green sea turtle Is no longer endangered in the mal

Editor's Heaponse:
Differences of epinion create a learning enuviron-

ment, In your letter ciling my suppesition as being
incorrect about the “probable” drugging of the baby
monk seal, I'd like to point out my use of the word
“probably.” As it Is defined in Webster’s, probably
means “based on evidence which inclines the mind fo
believe but leaves some room for doubt.” Checking
further with those involved in preparing monk seals for
transport we were told the following: baby monks are
not tranquilized for the simple reason they are foo
frightened to move about in the shipping cage. On the
other hand, our source advised us that adult monk seals
are sedated with drugs because they go nuts during the
ordeal of transportion in cages. Your response implies
that the baby monk seal just kicked back and enjoyed
the trip between snoczes. | am still “inclined " to belleve
transportation and relocation are stressful experiences.
Of additional interest, since the removal of the baby
monk seal, the police and DLNR have been inundated
with calls from La'ie on the North Shore to 'Ewa Beach
{nearly 50 miles of coastling) reporting sightings of a
maonk seal (presumably the mother seal) poking its head
out of the inshore waters, searching the coastiine and
possibly looking for her young pup. Just maybe there’s
an attachment or bonding between the two vou are not

R e = hew shipping a few
thousand green sea turtles to less populated areas? The 1
green sea turtles have repopulated the main Islands lo 55

*

\J

©EAT o w]

DUBPLOY TITMET Ol DIUNER'S SIOF 0F WINDOW WisLE PARKING AT DUR PRRAIREY

lands, and In fact has, under the protective provisions \
of the law, reached nulsance proportions. Perhaps the
cent reports of sick and dying turtles infected with
‘ugly tumors are an indication of overcrowding or nature |
laking Its course to balance an explosive population in
@ fragile ecosystem subject tp the meddling of man.
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4th atﬁugﬁﬂuha Tower Marketplace
Campus in Downtown Honolulu. j

0
u“:'"Lg ¢
To Register, Please Click Here: 2 ETE-*
https://forms.gle/C2ZVTQ6wifLyGTIVS

Registration is simple, seamless, and fast (<2
minutes). Where it asks for your Address,
please feel free to only provide brief
information, if you so wish. For example, |
put in 'Hawaii-Kai, Oahu.' After completing
and submitting, you will immediately
receive email confirmation of successful
registration.

Note that we really do sincerely encourage
the full spectrum of Hawaii/Oceania and
Cturtle's diverse communities to attend. All
are welcome, all voices will be heard, and all
views will be respected. The HPU Sea Turtle
Workshop is meant for everyone. It is far
more than a meeting place for academics
and other professionals involved with sea
turtles.

This year's Workshop Title and Focus:
"Signals of Carrying Capacity from Green
Turtles in Hawaii- Sifting the Wheat from
the Chaff"

And the Workshop Goal:

"To stimulate interest and action in findin
answers to puzzling important questions
relevant to the conservation status of
Hawaii's green turtle population”




TR (5

Véﬂ' DRAFT AGENDA §— 7
\}J fﬂ:" Zeow H.-i-ﬂ*'J'LJJ

, -Hawaiian Blessing followed by Provost g

| Brenda HPU Welcome _$ Emﬁ/\jy

-List of Presentations We Have Confirmed-
Update & Possible Order of Present'i gp-}’

S e
-Presentations Declined 57% 'r: f%m.)

-A Presentation before the.nﬂIE'Start of
the Presentations- Brief Workshop History

and.. What are the Puzzling Questions "y
Raised Over the Decades? We are pursuing

a Good-Faith Science-Based Effort to 'Sift ]
the Wheat from the Chaff'. Recognition of §

Possible Push Backs.

-Status of Registrations (T hanh "l"ﬂu "l

Jeannie!) Mﬁﬂlyﬁjﬁj ?dﬂﬂ;ﬂ

-How do we Pmceed after the \{
Presentations? Short Q & A after each

presentation? Group Discussion involving
everyone following the Presentations?

i"

-HPU Logistical Topics: Web Link to Upload

Video Presentations; Morning Coffee &

— Pastry, Carry Away Bag Lunches? HPU
students to Assist (mic transport etc);

Recording Talks/Discussions; HPU Publicity?

-Promoting the Workshop Near and Far.

Close of Zoom Onward we Go! Mahalol
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Presentation urart litles, Presenters, and l?’
Possible Order to be Presented. Please ':E'r —

make suggestions. 5':' % ﬂ-ﬂ?; )2 r.r..-..._ .|.r
7 -?,58 Zoom .G - "f!- { V33 NI
Qﬂﬁﬁﬁ; . 1) The theory and math of modelling [ :
carrying capacity- Dawdﬂ@t;;_ug (In L" ol B L

rson) %j“ \hoeE " s TES
ok

a4\%¢ The origins of ECOPATH and its

‘3":5 application to the Kaloko-Honokohau

marjne ecosyste m?%‘%ﬁm (Video)

q\n (. Estimating carrying capacity at the green
‘A7 turtle nesting beach of East Island, Loli (FFS)

- Manjula Tiwar (Video) ;D

u\ﬁfu;“ ) Tiger shark research in Hawaii- Kim
\

Holland (In Person) ?HD
]..IF"'- e Bl
A } Kauai's honu phenomenon: the
‘Ej crossroads of coexistence- Lisa Harrington
/  [In Person) g ﬂ
Bekak + PHeTOS Therend
6) Corpulent or malnourished? Depends on
where the world's most abundant large
marine herbivores live- Milani Chaloupka,

o1 e

7) A summary of green turtle growth rates
“— and residency durations at three long-term

study sites in West Hawalt—ﬁﬁ_a_.l_l&jln—
Person) oh el




\4}5 P\ } 6-{&

+——{40°
T -“1-\%Nﬁ

8) Necropsy shows low body condition in
urtles from Kona versus other sites jn

Haw:aﬁhThierg Work [JnvPersunj

J Balancing marine life: towards managing
reen turtles and seagrass ecosystems in

Okinawa, JapanﬂT_c_nmﬂkn Hamabata 3 J
(Video) d o €M

- _---_-q
Note the above reﬂe-::tﬁln Person, 1 Zoom
and 3 Video.

Co-authors of presentations (as in past
years) should be listed on the
title/authorship slide of the presentation.
Only the presenter of the talk will be listed
in the printed Program- pending agreement
by this year's Organizing Committee,
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‘ To: You, Bre Wed 8/21/2024 12:04 AM

Aloha Organizers- Here below is a draft

agenda for tomorrow's Zoom, for one hour

starting at 11am HST (please see Jeannie's
om link access below- thank you Jeannie!)

lease a?fa the draft agenda as you see/
O oo e PRI GHEC
I'm pleased to report that, in my view, we
are at a Very Good Place in the organizing
process! Pleces are coming together very
nicely. We now have 10 confirmed
presentations- all are relevant and
important. | recommend we stop at 10 as
being fully sufficient. Other years we
had...20 (too many). The titles and
approximate suggested draft order of
presenting will be sent to you later today.
We have Danny & Anna Akaka giving the
opening Hawaiian Blessing (flying from Kona
to do that for us). We have our Banner, We
have interest. We have affirmation that our
topic is an important one worthy of greater
attention. But most of all, we have... Each of

you Involved in the Guiding, AND we have...
Hawaii Pacific Universityl

DRAFT AGENDA

-Hawaiian Blessing followed by Provost
Brenda HPU Welcome

-l ist of Presentatinns We Have Canfirmad-
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Signals of Change
Trying to Make Sense of it All

-The Wabnitz 2010 Carrying Capacity Paper
- Slow Growing

-Body Fitness

-Night-to-Day Foraging

-Coming Ashore to Bask

-Expanded Nesting Range

-Novel New Neritic Habitats

-I"~.Ieun..r Foods

-Hooked and Entangled

-Tiger Sharks and Monk Seal Apex Predators

-Tumor Disease Decline
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: Zoom Agenda for This Thurs
please see below links to 27 selected ,;

papers

see Delow |INks to £/ selectea papers

Thank you, Jeannie, for setting up an
sending out the Zoom info for Hawaii

Date/Time—--September 19th this Thur

' at 11am. Please see Jeannie's message 5ent]§—/{‘}ﬁ‘
earlier today. 31: Fﬂ'ﬁ/ Fffv

Here's a few broad-topic agenda lte ms we
can run through in our 45 min t:-gether

Please (please) suggest additions- d%ﬁﬁ

- Brief Outline Overview of the wurksh{:-
day- start to end

- Lunch Food Plans (you should receive a H
message about this prior to Thursday) @f"d

-Drop Box or some mechanism for PP & %@&' |
Video presentations to be received- kindly

noting that several of our

overseas presenters have been asking me for

a link, as some will soon be in the field aways
from the internet

 -Recording the Talks etc. with my (;}(ﬁ'{%

recommendation we do the same as past
HPU sea turtle workshops




-Our All-lmportant Discussion Facilitator

~1215pm - ~215pm. Last week we kindly

awaited the HPU Professor Barbara to

indicate availability and interest, but that

didn't work out. | have rethought what will

be involved and came to the conclusion it

needs to be someone closer to the workshop

planning all these many months. Several

could do it in a highly professional fashion,

but I'm feeling that Thierry should be the

one. He indicated interest to me, with his t-,} ]

affable grin, when | asked him one-on-one, Q

So let's please make a final decision on ?@
K

Thursday.. : l.%

-I've been assembling a list of papers that =

MAY relate to Hawaii carrying capacity in on e%

manner or another. Thought you might like

to browse when time allows. They are all

hyperlinks. Note the situation in the

Okinawa islands of Japan is dire,- fishers s

upset and turning to killing- a major 3-year

project has started there. We are fortunate . =

to have Dr. Hamabata-san present on this

topic at our HPU workshop-- please see ***

'EWP@%EM?F}- Sheavideohwill ,,,

be the Iarst of our 10 talks. | have no plans

g nlg roMoko =F
Presentation ion "The seagrass beds aglong the Okinawan coast of Japan are crucial not
qn!y.far the marine ecosystem but also Jor the local fishing industry, which supports the
livelihoods of coastal communities, In recent years, an environmental issue has emerged, as
seagrass beds have been deteriorating and becoming depleted due to incregse ra':ingr
pressure from the growing population of green sea turtles. Our new project gims to
these turtles can coexist with the seagrass beds and leverage this knowledge to promote
sustainable ecosystem management, "

how
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George's Request to Chat GPT-
Please provide an easlly understood description of carry capacity in green sea turties Ches

ChatGPT's Response-

"Carrying capacity in green sea turtles (Chelonia mydas) refers to the maximum number of
this species that an environment can support without leading to negative effects on the &
habitat. It Is Influenced by various factors including the availability of food, nesting sites, ans
health of the ecosystam.

In simple terms, it is like having a certain number of seats available in a theater: once all searm
no more people can enter without causing overcrowding or discomfort. For green sea turtes.
population reaches carrying capacity, resources such as seagrass beds (their primary food 5o
become scarce, leading to competition, malnutrition, and a decline In turtle health. Adcitionsis.
overcrowding on nesting beaches can result in damage to nests and lower hatching success.

Maintaining the carrying capacity is crucial to ensure a balanced ecosystem where green s&a
other species can thrive. Conservation efforts aim to protect habitats and manage turtle pog
stay within this capacity, preventing overuse of resources and ensuring long-term survival.”

Signals of Change
Trying to Make Sense of it All

-The Wabnitz 2010 Carrying Capacity Paper
- Slow Growing

-Body Fitness

-Night-to-Day Foraging

-Coming Ashore to Bask

-Expanded Nesting Range

-Novel New Neritic Habitats

-New Foods

-Hooked and Entangled

-Tiger Sharks and Monk Seal Apex Predators

-Tumor Disease Decline
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SPEAKER INTRODUCTIONS FOR OCTOBER 4, 2024 HAWAII PACIFIC UNIVERSITY'S 4™ ANNUAL

SEA TURTLE WIORKSHOP- “SIGNALS OF CARRYING CAPACITY FROM GREEN TURTLES IN
HAWAII: SIFTING THE WHEAT FROM THE CHAFE”

" .
George Balazs- Self Introduction

#2

Dr. David Hyrenbach was born in Spain, received a Ph.D. in Oceanography from the Scripps
institution, and moved to Hawail in 2008. Currently a professor of oceanography at Hawai'i
Pacific University, David Hyrenbach's lab focuses an the habits and habitats of Hawaiian !
seabirds, through tracking and diet studies. This research seeks to quantify the threats posed .
by fisheries bycatch and marine pollutants to these far-ranging marine predators. 3

Dr. Jeffrey Polovina conducted and directed marine ecosystem research at the Pacific lslands

Fisheries Science Center, NOAA fisheries in Honolulu for 38 years. Now retired he serves as an 4
affiliate faculty in the Marine Biology Program at UH and collaborates with an international

group of researchers studying the migration of loggerhead sea turtles in the North Pacific. Ha

would love to give his presentation in person and participate in the symposium but his long-

scheduled vacation plans have him traveling in SE Asia most of October.

4

Dr. Manjula Tiwarli is a Conservation Scientist and the President of Ocean Ecology Network. Her .
sea turtle projects cover a wide range of issues, including nesting beach ecology, the impact of

fisheries on sea turtle populations, and developing holistic conservation strategies in Africa, the

Middle East, Asia, and the Western Pacific. A fun fact about Manjula: local communities in the

Turtle Islands of Sierra Leone have named a beach “Manjula Beach” in recognition of her efforts
to conserve their sea turtles.

- #5

Dr. Kim Holland founded the Pelagic Fisheries and Shark Research Groups at the Hawaii
Institute of Marine Biology. A major focus of both groups has been the use of various electronic
tracking devices to elucidate the movement patterns and habitat usage of top predators such
as tunas and sharks. Currently, shark research focuses primarily on the movement patterns of

tiger sharks and investigation of devices that might potentially deter shark bites and reduce
shark bycatch.

Dr. Lisa Harrington volunteers on the “basking” and “nesting” teams with Malama | na Honu on

Kaual Island. She spent 30 years as a PK-12 Educator in a large district in California. She was a i
classroom teacher for 12 years and a school administrator for 18. She currently Is an Adjunct

Faculty member with both the University of Hawaii Manoa and Fresno Pacific University where

she teaches Master of Arts in Teaching and PK-12 Teacher Candidates and is a field supervisor




for candidates who are working toward their licensure, Dr. Harrington's love of learming

the world around her and having the basking Honu in her "backyard” has been the

her involvement with the research on Polpu Beach. She hopes information garnerec Seags
this ongoing research supports a global understanding and guides our human actions = ==
existing with these magnificent creatures; *AND*

Debbie Herrera is the Volunteer Education Coordinator for Malama | nd honu on both Sese
and Kaual. She Is also Oahu's nesting coordinator. She has over 20,000 hours of field was
experience with Hawailan Green sea turtles. Her mission is to spread awareness on how =
axistence can look and be beneficial to all involved.

N7 .

Dr. Milani Chaloupka is a recognised expert in statistical and mathematical modelling =
complex ecological systems including endangered species population dynamics mode’rg T
whales, seabirds, sharks and marine turtles. He is the Director of a research company &%
provides statistical and mathematical consulting on ecological issues for a wide range of e
from industry, government, academia, environmental law firms and international '
nongovernmental organizations. He has been for the past 22 years a statutory member = S
Scientific and Statistical Committee (Western Pacific Regional Fishery Management Counc
Hawaii), which is the premier scientific fisheries advisory group for management of all US
pelagic fisherles in the Pacific Ocean. He is also in the Marine Spatial Ecology Lab (Universey o
Queensland) with responsibilities for PhD student supervision in interpretable machine fes '
and Bayesian statistical modelling of marine ecosystem processes.

#8

Laura Jim is o seasoned educator at Hawal'l Preparatory Academny on the Big Island of Hows™
As Co-Director of HPA’s Sea Turtle Research and Stranding Program, she teaches SCUBA, Coms
Reef Ecology, Vertebrate and Invertebrate Zoology, and conducts sea turtle research bots &=
Howall and internationally. Additionally, she assists in stranding efforts for sea turtles on Sewss
Island, coordinates the West Hawai' Fishing Line Recycling Program, and supports varioss
independent student projects on marine-based topics and issues. Whether professionally or
personally, she dedicates her time working towards o healthier planet and inspiring currest ass
future generations to be engaged stewards.

#9

Dr. Thierry M. Work is currently the project leader for the USGS National Wildlife Health Cesses
Honolulu Field Stotion where he leads a team that provides support to safeguord wildiife ans
ecosystem health through research and technical assistance to federal, state, and internooom
partners.

#10

Dr. Tomoke Hamabata is a specially appointed assistant professor at the Graduate Schoo' &
Information Sciences, Tohoku University in Jopan, and a researcher ot the Advanced Institute B
Marine Ecosystem Change. She hos over 10 years of experience researching sea turtles using
genetic technigues, studying their distribution, foraging aggregation, and population histan:
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To: Thierry W. Tue 10/22/2024 2:39 AM

TW- Draft for your thoughts please. The
following expands upon the 11 Signals of
Change we presented at the Workshop-
numbers correspond to what's shown in the
image below. Each statement is meant as a
'straw man' to either shoot down or accept
as plausible at some level, e.g., scoring
system you proposed at our lunch.
"Separating the Wheat from the Chaff!
Enjoy, gb

1, 2 & 3- Foraging pastures in West Hawaii
Island, from Honaunau to Puako, with the
exception of Honokohau Harbor and the
Waikoloa Hilton Lagoon, are similar to
Kaloko-Honokohau National Historical Park in
algal turf cover, reef structure, and density
and size classes of green turtles.

4- The transition from night-to daytime
foraging at many coastal areas, starting in
the late 1980s, can be circumstantially linked
to less-than-optimal food resources for the
increasing number of turtles.

5- The early 1990s onset of green turtles
crawling ashore to bask in the Main
Hawaiian Islands, both during the day and at
night, is primarily an energy conservation
measure linked to low food resources.




6- A robustly increasing green turtle
population with a marginal and far-away
histarically rooted nesting site gives rise to
increasing attempts to colonize new sand
beach areas for nesting in the Main Hawaiian
Islands.

7 & 8- A robustly increasing green turtle
population necessitated expansion into new
and novel marine habitats and use of non-
traditional food sources,

9- Undernourished green turtles in Hawaii
have increasingly turned to baited hooks to
satisfy their nutritional needs thereby
resulting in increased fishing line
entanglement and hooking.

10A- Healthy numbers of tiger sharks in the
Hawaiian Islands fulfill their ecological role as
apex predators of green turtles.

10B- A significant range shift by the Hawaiian
monk seal into the Main Hawaiian Islands
has resulted in periodic reports of predation
and harassment of green turtles.

11- A significant decline in fibropapilloma
disease over the past two decades resulted
in the increased survival of green turtles.

“




TW Inputs- 11 Signals of Change- The
Slightly Longer Story (Draft)

<itsahonuworldinhawail@hotmail.com>
Subject: RE: [EXTERNAL] 11 Signals of Change-
The Slightly Longer Story (Draft)

That captures it. See below suggestion of what
to send out. We would ask committee to rank
for each the following:

Plausibility: score 1-3 or 1-5 with low score
being improbable and high being highly probable
Ease of investigation: Low score being hard and
high being easy.

Mean of scores would allow one to rank signals
in terms of priorities. For instance, a high mean
score for a signal indicates a highly plausible
signal that would be relative easy to confirm.

Signal Plausible | Ease of
investigation

1, 2 & 3- Foraging
pastures in West
Hawaii Island, from
Honaunau to
Puako, with the
exception of
Honokohau Harbor
and the Waikoloa
Hilton Lagoon, are
similar to Kaloko-

Honaokohau [.JH? 1;.1' A lﬂ;ﬂ a TUR.F Qﬁw@K
REE:P STRYETUrE-, N ma.,ig;r ﬁuﬁl

| SIze CLRSES oF To




classes of green
turtles.

4- The transition
from night-to
daytime foraging at
many coastal areas,
starting in the late
1980s, can be
circumstantially
linked to less-than-
optimal food
resources for the
increasing number
of turtles.

increasing green
turtle population
with a marginal and
far-away
historically rooted
nesting site gives
rise to increasing
attempts to
colonize new sand
beach areas for
nesting in the Main
Hawaiian Islands.

5- The early 1990s
onset of green
turtles crawling
ashore to bask in
the Main Hawaiian
Islands, both during
the day and at
night, is primarily
an energy
conservation
measure linked to
low food resources,

7 & 8- A robustly
increasing green
turtle population
necessitated
expansion into new
and novel marine
habitats and use of
non-traditional
food sources.

6- A robustly

9- Undernourished
green turtles in

Hawaii have
increasingly turned
to baited hooks to
satisfy their
nutritional needs
thereby resulting in
increased fishing
line entanglement
and hooking.

R




Kia‘'i Kanaloa statement regarding the importance of authentic relationship-bullding

dth Annual Sea Turtle Workshop
October 4, 2024

Last year, our statement focused on the issue of the disposition of honu. Kia‘i Kanaloa will soon be in
talks with NOAA NMFS PIRO & DLNR to formalize more culturally appropriate ways to care for our
honu once they have transitioned to the pd. We are collectively making progress.

Our statement also. advised you to develop authentic relationships with Hawailan cultural practitioners
and organizations such as ours who carry the kuleana of caring for our Kanaloa forms. Through these
kinds of co-stewardship relationships, you, vour departments, and your agencies can begin to rebuild
trust with communities and build your own kahua {foundation) in understanding what it means to care
for our Kanaloa forms here in Hawai'i. It would be interesting to note how many took that advice.

‘A 'ohe hale i pika § ka hoihol; hd'awi mai a lawe akiu na.
No house has a perpetwal welcome: it is given, and it is taken away.

When invited into someone’s home, how you treat and engage with that *‘ohana and that home lends to
whether you receive an invitation to return. The consequences of that kind of relational accountability
are evident in this “Glelo no'eau (wise saving).

In these imes of extreme environmental fragility, we must recognize that if individuals, organizations,
& agencics do not immediately change course and bring the empirical knowledge and marginalized
voices of Hawaiians who were the original and most successful stewards of this *fina, the collective will
not survive. It should not take federal mandates like the 2021 White House ITEK. Memo or the 2022
Joint Secretarial Order 3403 for organizations and agencies not just to recognize but empower Hawaiians
to fulfill our ancestral duty of caring for our Kenaloa forms such as the honu.

Hawai'i should lead this eritical shift in research, conservation, and advocacy. In building authentic,
collaborative relationships with Hawaiian cultural practitioners and organizations, you take the first steps
toward manifesting the change that needs to happen here in Hawai‘i. In support of that intention, we.
offer you this simple framework as a means to reflect, evaluate, and direct intentions, mindset, and
actions toward building and maintaining authentic relationships with Indigenous practitioners and
communities.

e i ke au a Kanaloa!

For guestions or further consuliation contact owr Executive Divecior, Dr. Roxane Keli ‘ikipikineokslohaka
ol kinikanaloeimorail com,
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Growth History for 3 Juvenile Hawaiian Green Turtles from Kiholo Bay
Undergoing Nutritional Rehabilitation at the PIFSC KRF
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S epil 2
Arsic 20

TOTOOL #

THA] ¢
215
153
148

~148
209
1]

9/26/2023
10/20/2022
10/20/2022
6/28/2011
9/26/2023
10/23/2019
9/26/2023
8/13/2003
10/20/2022
9/26/2023
10/20/2022
10/20/2022
9/26/2023
9/26/2023
11/1/2018
9/26/2023
11/13/2017
10/20/2022
9/28/2016
9/26/7023
1/22/2003
9/26/2023
11/15/2013

te of first captie of latest capd  first SCL

4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024
4/18/2024

Kt N e ez fercnPToRE.

latest SCL
55
502
63.3
49,4 3.3
55.5 56.1
46.2 518
60,9 61
¥ 482 61
52.7 53.3
53 54.2
57.6 58.4
60,8 61.1
40.1 42.3
41.9 42.7
57.1 59
574 59.4
54,4 59,4
53.1 54.1
50.5 B5.5
B5.7 65.4
45.6 65.4

e e, e
48.5 50.7

57.2 64,8

54
49
B3

second
mass
20.1
17.2
316

23.3
14
32.6

21.2
19.6
24

9.4
9.3

NOT USED IN "MEAN" CALCUALTION

latest
Mass
20.6
17.4
31

30.2

21.4
21.4
35.8

18.6
35.2

ELAPSED Growth

TIME/YRS

0.561644

0.561644
1.49589
1.49589

0.561644

0.561644

753
261644

MEAN
GROWTH
RATE
CM/YR

emfyr

1.78
0.80
0.20
1.08
1.07
1.25
0.18
0.62
0.40
2.14
0.53
0.20
3.92
1.42
0.35
2.67
0.78
0.67.
0.66
-0.53
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SIGNALS OF CARRYING CAPACITY FROM GREEN TURTLES IN
HAWALI': SIFTING THE WHEAT FROM THE CHAFF

2024 1nI;'.I'nrI\'..-!:-hu:|n|:|| Coal - "To stirnulate interest and action in finding

answers to puzzling important guestions relevant to the conservation
status of Hawai'i's green turtle population”

T45-830am Registration Sign-In, Coffee & Pastries

830-845AM ***Start of Zoom***
Welcome and Cerermonial Hawalian Blessing of Attendees and Turtles
by Kahu Hanai Danmy &kaka, Jr. and &nna Akaka

Presentations

B45-300am #1 - Why this workshop? Puzzling important guestions
about the conservation status of Hawaiian Honw and their Ecosystem -
George Balazs

200-915am #2 - The theory and math of modelling carrying capacity -
Cr. David Hyrenbach

915-930am #3 - The origins of ECOPATH and its application to the
Kaloko-Honokohau marine ecosystemn - Dr. Jeffrey Polovina

930-945am #4 - Estirnating carrying capacity at the green turtle
nesting beach of East Island, French Frigate Shoals [Lalo) -
Cr. Manjula Tiwari

et




945-1000am #5 - Tiger shark research in Hawai'i - Dr. Kim Halland
1000-1030am - Break and Group Phota in Courtyard

1030-1045arm #6 - Kauai's honu phenomenon: The crossroads of
coexistence - Dr, Lisa Harrington and Deborah Herrera

1045-1M00am #7 - Corpulent or malnourished? Depends on where the
wiorld's most abundant large marine herbivores live - Dr, Milani
Chaloupka

T00-MS5am #8 - A surnmary of green turtle growth rates and residency
durations at three long-term study sites in Wiest Hawal'i - Laura Jim

MS-1130am #9 - Necropsy shows low body condition in turtles from
Kona versus ather sites in Hawal'i - Dr. Thierry Work

T30-N45am #10 - Balancing marine life: Towards managing green
turtles and seagrass ecosysterns in Okinawa, Japan - Dr. Tomoko
Hamabata

N4&5am-200pm - BYOL Lunch in Meeting Room with Facilitated Group
Discussions, Questions & Answers Striving to .Sift the Wheat from the
Chaff = Or. Thierry Work

200pm Closing - Follow-ups and Farewell until our HPU 5th Werkshop.

*The mast erroneous storles are those we
think we know best = ond therefore never
scrutinize or guestion.” -Stephen Jay Gould
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10A- Healthy
numbers of tiger
sharks in the
Hawaiian Islands
fulfill their
ecological role as
apex predators of
green turtles.

10B- A significant
range shift by the
Hawaiian monk
seal into the Main
Hawaiian Islands
has resulted in
periodic reports of
predation and
harassment of
_green turtles.

range shift by the
Hawaiian monk
seal into the Main
Hawaiian Islands
has resulted in
periodic reports of
predation and
harassment of

| green turtles.

11- A significant
decline in
fibropapilloma
disease over the
past two decades
resulted in the
increased survival
of green turtles.

Thierry M. Work

H#HHPLEASE NOTE NEW ADDRESS PHONES
BELOWHHAH

US Geological Survey- National Wildlife Health
Center

Honolulu Field Station

820 Mililani Street, Suite 300

Honolulu, HI 96813

Cell: 808 554 6490

Lab: 808 585 6020

Off; 808 528 7149
Thierry_work@usgs.gov
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Spatial and temporal
~ turtles (Chelonia mydas) resident in

variability in somatic growth of green sea

the Hawaiian Archipelago

Received: 7 October 2003 | Accepted: 19 April 2004,/ Pubkished onfine: 28 Muy 2004

© Springer-Yerlag 2004

Abstract The somatic growth dynamics of green turtles
(Chelonia mydas) resident in five separate foraging
grounds within the Hawaiian pelago were assessed
using a robust non-parametric regression modelling
approach. The foraging grounds range from coral reef
habitats at the north-western end of the archipelago, to
coastal habitats around the main islands at the south-
eastern end of the archipelago. Pelagic fuveniles recruit
to these neritic foraging grounds from ca. 35 cm SCL or
5 kg (~6 years of age), but grow at foraging-ground-
specific rates, which results in quite different size- and
age-specific growth rate functions, Growth rates were
estimated for the five populations as change in straight
carapace length (em SCL year™) and, for two_of the
populations, also as in y mass (kg year” '),
Expected growth rates varied from ca. ﬂ—ZTSsEm CL
year™', ing on the foraging-ground population,
which is indicative of slow growth and decades to sexual
maturity, since expected size of first-time nesiers is
280 cm SCL. The expected size-specific growth rate
functions for four populations sampled in the south-
eastern archipelago displayed a non-monotonic [unc-
tion, with an immature growth spurt at ca. 50-53 cm
SCL (~18-23 kg) or ca. 13-19 years of age. The growth
spurt for the Midway atoll population in the north-
western archipelago occurs at 2 much larger gize (cu.
63 cm SCL or 36 kg), because of slower immature
growth rales that might be due to a limited food stock

- .-

——

and cooler sea surface temperature. Expected age-
al-maturity was estimated to be ca. 35-40 years for the
four populations sampled at the sou of the
archipelago, but it might well be >S50 years for the
Midway population. The Hawaiian Thmprises
mainly the same mtDNA haplotype, with no differences
in mtDNA stock composition between foraging-ground
populations, so that the peographic variability in
somatic growth rates within the archipelago is more
likely due to local environmental factors rather than
genetic factors.

Significant variability was also
evident, wiﬂ!ﬂ%_ rowth rates declinifig over the
last 10~2(F years, while green turtle abundance m"th@

archipelago has increased significantly since e mid.
10708 Fhis-inverse

: f9€ FElNEREhif between somAtic growth
TaES and population abundance suggests a density-
dependent effect on somatic growth dynamics that has
also been reported recently for a Caribbean green turtie
stock. The Hawaiian green turtle stock is characterised
by slow growth rates displaying significant spatial and
temporal variation and an immature growth spurt. This
is consistent with similar findings for a Great Barrer
Reel green turtle stock that also comprises many for-
uging-ground populations spanning a wide geographic
range.

e
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Avens L, Ramirez MD, Hall AG, Snover ML and others
{2020) Regional differences in Kemp's ridley sea turtle
growth trajectories and expected age at maturation, Mar
Ecol Prog Ser 634:143-161

alazs GGH (1082) Growth rates of immature green turties in
the Hawaiian Archipelago. In: Bjorndal KA (ed) Biology
and conservation of sea turtles. Smithsonian Institution
Press, Washington, DC, p 117-125
| \.ﬁt Balazs GH, Chaloupka M (2004] Spatial and temporal vari-
ahility in somatic growth of green sea turtles (Chelonia
mydas) resident in the Hawaiian Archipelago. Mar Biol

\:- : 145: 10431058

: A Balazs GH, Van Houtan KS, Hargrove S&, Brunson 5M,
Murakawa SKK (2015) A review of the demaographic fea-
tures of Hawaiian green turtles (Chelonia mydas), Che-
lonian Conserv Biol 14:119-129
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qhi"«:ma.l.;uupmm M {2002) Stochastic simulation modelling of
_ Eﬂuﬂmm Great Barrier Reef green turtle population
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Chalouplka MY, Limpus CJI {1997] Robust slatistical madel
ling of hawkshill sea turtle growth rates (southern Gre-a;
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L1 ‘Eha_lnupka M, Musick JA [1997) Age, growth, and popula-
:!un dynamics. In: Lutz PL, Musick JA {eds) The biclogy
_ soa turtles. CRC Press, Boca Raton, FL, p 233-376
f mpﬁﬁmlﬁgu;ﬁ Miller J (2004) Green turtle somatic
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Duration of prolonged simulated green turtle grazing affects
Thalassia testudinum regrowth dynamics following grazing cessation
in a subtropical Caribbean ecosystem

Alexandra G, Gulick™>® . Kathleen M. Hanes"* - Alan B. Bolten'® - Karen A. Bjorndal'®

Recenodc: 3% lanuary 5023 / Accepred: 29 Augus 2023
Thisis a LIS Gosamment work ard not under copyright probection in the US; forelgn copyright protection may apply 2053

o A0Z3 MB

Populations of the green turtle (Chelonia mydas). 2 megaherbivore that maintaing distinet areas of seagrass via cultiivation
grazing, are recovering worldwide, Evaluating seagrass regrowth dynamics in grazed areas following prolonged, known-
durations of herbivory is challenging in sim, but is eritical 1o understand ecosystem function as meadows return to a natural
grazed state. Based on a 27-month study in o subtropical Caribbean seagrass meadow (The Bahamas; 23.46° M, 76.06° W),
we cvaluate Thalassia fesmudinum regrowth dynamics ever 11 months following two durations of simulated green turtle
grazing (11 and 16 months; 11clip and 16clip, respectively). By the end of the clipping trestments, simulated grazing had
induced significant changes in most T restudinum leaf morphology and nutrient variables in clipped plots compared 1o
reference plots, while belowground biomass and nuirient confent were unaffectzd. However, most leaf variables in clipped
plots returned to levels comparable to reference plots by 6.5 months after the cessation of clipping, with the exception of leaf
area index (LAI) and leaf width. The effects of grazing duration on regrowth in clipped reatments were avident in 11clip
and 1éclip plots. In | lelip plots, LAI increased to reference plot levels within 6.5 months after cessation of clipping, wluir:
leaves did not rewiden umtil 11 months post-clipping. However, LAI in 16¢lip plots did not reach reference
11 months post-clipping, and leaves remained significantly narrow (thioughoul the experiment, TEErow

indicate the capacity of T, tesrudinim to reboand following prolonged, repetitive cropping of leaf biomass by green turtles,
and that decreased leaf width and LA after cessation of grazing may be a lingering effect of shifts in plant growth allocation’
in grazed systems. This smdy provides a valuable contribution to understand the effects of cultivation grazing and graring
durution on T testudinum regrowth dynamics and tolerance fo herbivory.

.

Easy Order Sandwich Lunch Box gﬁubﬁ( |

$9-99 /person

Most ordered Individual Packaging




GREEN TURTLE SOMATIC GROWTH MODEL:
EVIDENCE FORDENSITY DEPENDENCE

Earen A, Brormpar, Avan B, Bootes,! akn MiLadl Y. CHALOUPKA?

“Arciie Core Center for Sea Turtle Research and Depgrmment of Zoology, University af Flonida,
PO Bax 118525, Gaimesvifle, Flovida I2651 USA
Wneensiond Deparmment of Environment, F.0. Box 155, Brisbane Afbert Sireer, (eermilind 4002, Awaralia

l Absrract,  The green wrtle, Chelonia m}-.::‘ﬂfiu a circumgliobal species and a primary
| herbivore in marine ecosystems. Overexploiiation as a food resource for human populations
has resulted in drastic declines or extinction of green turtle populations i the Cireater
Caribbean, Attemptis 1o manage the remaining populations on a sustainable basis are ham-
pered by i icnt knowledge of demographic parnmeteTs. In particular, Compensatory
i responses resulting from density-dependent effects have not been evaloated for any sen
"l‘[l'FETMﬁlniiun and thus have not been explicitly iscluded in any population models,
| Girowtl rates of immature green wriles were measursd during an ] B-yr study in Union
Creek, a wildlife reserve in the southern Bahamas, We have evaluate E data for
both atraight carapace length {SCL) and body mass with nonparametric regression models

that had one response variable ( W five potential covariates: sex, i
site, year, mean size, and recaptalf® iniervil, i EizEspeciiic growth rates
data afd accounted 197 5 variance, The body-mass mocdel

was ned a good i wo tse daa, accounting for only 26% of the variance. In the SCL model,

SEX, sibe, year, size all had significant effects, whersas re ¢ interval did not.
~=WE used res un?ﬁmwm density- E el ETTECT o S0

growth raves. Over the 1B yr of oor study, relative po r,v underwent 4 m:inﬂ
by a threefold decrease in Tnon Treek as a result ﬂl_nﬁra'l'mmgmlmn
and emigration. Thres lines of evidence support a density-dependemt effece. First, there is
a significant inverse correlation berween population density and mean annu jl'l-'l'i-'n'l—_
o e (mass s ULy of gregn ey in Union Creek is positively
r::um:latn:d with mean annual growth rafes and was negatively correlated with population } [‘%’

density, indicating that the green turtles wers nutrient limited during periads of low growth

iig capacily duning our st ¥ o experience densily-
“depemdeny effests thal could be me: measured.

We estimate the carrving capacity of pastures of the seagrass Thalassia testiedinm, the
major dict plant of e green Wrlle, @ & range from 122 to 4439 kg green turtlestha or 16—
586 million 50-kg green turtles in the Caribbean. “Because green Wrle populstidns are
“probably Tegulat imii ifider natural conditions, carrying capacity can serve
a8 4 baseline to estimate changes in green turtle populations in the Caribbean since pre-
olumbian rimes and to set a goal for recovery for these depleted populations.

Finally, we compars the growth functions for green nortle populations in the Atlantic
and Pacific oceans. Not only docs the form of the size-specilic growth functions differ
between the two regions (moenotonic declining in the Atlantic and nonmotolonic in the
Pacific), but also small juvenile green wrtles in the Atlantic have substantially higher growth
rates than thess in the Pacific. Research is needed to evaluate the causes of these differences,
but our results indicate that demographic parameiers betwesn ocean basins should only be
exirapolated with grest caution.

Key words:  Awstralio; Bohamas; corrping capacity; Chelonin mydas; demography: density-fe-
pendent effecr; preew furiles; growdh medels; growdh refe; macime 0Tled) Aparamelne regresEion; {
rifleirmble ure.
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Balancing marine life: towards managing green turtles and seagrass ecosystems in

Okinawa, Japan X1 Hﬂf’,ﬂ.’; éﬁ

Tomoko Hamabata', Hideaki Nishizawa?®, Kotaro Ichikawa?, Nao Yoshida®,

Hiromori Shimabukuro?, Kenji Sudo?®, Toshihide Kitakado®, Masakazu Hori®,

Yoshiki Yamagata®, Aci Sugimoto®, Junichi Okuyama’

! Tohoku University, 2 Kyoto University, * Japan Fisheries Research and Education
Agency,* Tokyo University of Marine Science and Technology, * Keio University

The seagrss beds along the Okinawan coast of Japan are crucial not only for the marine
ccosystem but also for the local fishing industry, which supports the livelihoods of coastal
communities. In recent years, an environmental issue has emerged, as seagrass beds have
been deteriorating and becoming depleted due to inereased grazing pressure from the
growing population of green sea turtles. Since 2024, we have initiated a project to study
the current statuses of green wrtle foraging aggregation and seagrass beds in three coastal
waters around Okinawa (Iriomote, Irabu, and Kume Islands). The project will collect
information on the habitat use, population demographics, and life stage information of
green turtles, assess the loss of seagrass beds, and calculate the camying capacity of each
seagrass arca for green turtles. In addition, we will usc a population dynamics model
based on field data and experiments to simulate the factors behind the rapid increase in

. green turtle populations and develop future ecosystem management plans. We are also

conducting sociobogical research to explore ecosystem management plans that are
socially and ecologically acceptable. The research for this project will be camied out by
experts from five universities and national research institutes, but the project as a whole
will be driven by collaboration and communication with a range of local and extemnal
experts. Our goal is to explore how these turtles can coexist with seagrass beds and use
this knowledge to promote sustainable ecosystem management. (239 words)
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Sequential overgrazing by green turtles causes archipelago-wide functional ===
extinctions of seagrass meadows™

" Al-Badush Gafeor ™, Elrika D'Souza *, Nachiket Kellar , Rucha Karkarey
Niria Marba ““, Rohan Arthur ™", Teresa Alcoverro ™"

* Wasre Conseraatias Feundodon, Amriha, 1510, Livh Crogs, Visyomogor Ta stags, Mywere SA0017, fudin ll“
B Ashoka Trusr for Arseareh in Ecvisgy and she Bavironmant (ATREE), Reyal Enclov, Selanpara, Jalur PO, Bangolors SA0064, Indis {I;l'?"""
* Loncasnir Frisdreomen: Cere, Loscesser Untrersiy, Lovcoier LAD 450, United Klrgdlom @

 cinbal Chaege Reseoroh Group, IMETHEA {CR0C-LAT), Migae! Morquls 21, OF TR0 Bporks, Wes Saleor, Spein

* Centre dTuwdl Avonpats de Blass, CEARGCEIC, Blages, Glrona. Spain

ARTICLE INFPOQ ABETHACT

P Mwmudmﬁmm:mmNpmmwshmxhmdm'uﬂn-ﬂlludmvutu
e to dedicated conservation efferts. This calls imio questics bow mwmch Berhivory cam be sostuined by seagrass

Feraging aggregations meadows that 1Bese turthe populntioes feed on. In our @y, we documented the |long-ferm fmguicts of green

H:"m'“ul"‘ Hiitbe foenging on semgruss mendows i the Lakshadwesp archipelngo, Indian Geean, We tracked green mrtle

densizies and seagrass areal extent in five aolls acrces the archipelags sino: 2005, Turtle densities first grew o
record levels in thee seagesss meados of the Agetti lagoon acound 15 years ago. Witkin a few years of e
herbivery, the meadow underwent rodical bicssass reduction and compositional shifis, Mading to functicoal
extinecion and ultdmaiely, bare saedl, This trajecsory of decline wias repested in svery ol with mnle aggre-
gaslons persssting 2 to 6 years i enendows were depleted, depending om their inkial size. By 201%, all targe
meadows had declined, s in 2020, green turiles wern disiribised a1 bow densities i every misdbow, The
mesknes ware Bimited to small patches of early sutcassional specles, maintained in o saty of pretracted recovery
hfmumu.]uw-lndhutimnn.Mmmmempmunfmﬂmmmwmmmm.nhﬂlmﬁn
fish comawunities and stemed arganie carbon, Turtle overgraeing resalied in massive declines in seagrass [Gsh
ditversity, biomsass, pnd abesdance and major redurctions s sediment-stored carbon. Apart from Being important
comnsernton Aegships, groen burtles sre Arong scosystem insemcbors, and can poténtinlly cnuse trophic cacades
or functional extinction of seaprass scoaysbems.

~ Distribution of global sea turtle
nesting explained from regional-
scale coastal characteristics ;74
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Climate change and hurman activity threaten sea turtle nesting beaches through increased floods
and erosion, Understanding the environmental characteristics that enable nesting can aid to preserve i
and expand these habitats. While numerous local studies exist, a comprehensive glabal analysis of '
enviranmantal influences on the distribution of sea turtle nesting habitats remains largely unexplored.
Here, we relate the distribution of global sea turtle nesting to 22 coastal indicators, spanning
hydrodynamie, atmespheric, geophysical, habitat, and human processes, Using stite-of-the-art _
global datasets and a novel 50-km-resolution hexagonal coastline grid (Coastgons), we employ—

_machine learning to identify spatially homogeneous patterns in the indicators and correlate these

“to the eccurrence of nesting grounds. Our findings suggest sea surface tamperature, tidal range,
extreme surges, and proximity to coral and seagrass habitats significantly influence global nesting
distribution. Low tidal ranges and low extreme surges appear to be particularly faverable for individual
specias, likely due to reduced nest flooding. Other indicatars, previously reported as influential (e.g.,
precipitation and wind speed), were not as important in our global-scale analysis. Finally, we identify
new, potentially suitable nesting regions for each species, On average, 23% of global coastal regions
b iy . d ba suitable for nesting, while only 7% is currently used by turtles,

" g that the realized niche ks sigriifecanthy smaller than the fundamental niche, and that there

"5 potential for sea turtles to expand their nesting habitat, Our results help idenfify suitable-nesting
“tonditions, quantify potential hazards to global nesting habitats, and lay a foundation for nature- — —

Kh@.ﬂd solutions to preserve and potentlally expand these habitats, ‘)




Archaeological evidence
for long-term human
impacts on sea turtle
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Early conservation efforts to prevent the loss of green
sea  turfles (Chelonn prpdes)  from the Carbbesn  Sea
jumpatarted marine habitat and biodiversity protection.
However, even there, limilalions on historical observations
of turtle ecology have hampered efforts to contextmalize
foraging behaviours for conservation management. We
infegrate isotopic and zooarchaeological evidence from green
sea turtles harvested af the Miskito Cays (Nicaragus) to
assess foraging behaviour before and after a step change
in harvesting intensity. Highly structured isotopic evidence
shows greater foraging adaptability in earlier populations.
This prowvides a counterpodnt o recent synihesis, suggesting
the ecological non-exchangeability of sea turtles, which
complicates conservation planning focused on genefic-stock-
based repopulation. In condrast, our results sugpest fubure
populations would have a capacity for higher degrees of
ecological exchangeability than current perspectives allow.
This highlights a meed to consider the kinds of longer
term perspectives, such as those offered by archacological
materials, when planning for future sea turtle recovery.
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Figure 1 CONCEFTUAL MAP Quaktative ecological model lor GBR marine turtke population

dynamics embedded within a benthés feod supply driven ecosysterm. The conceptual map includes both |
competitor (such as for instance dugenyg for seagrass) and top predator such as sharks. Kay stale

~ variables and rates are also indicated along with 5 primary hazards. Terminal dof indicates a negative
effect for that directed lnk between a slate or rate, & terminal arrow indicates a peositive effect, Direct
density-dependent lzedbacks (tarminal dots) are also included for some states such as "dugong®,
"sharks” and “food supply” such B8 seagrass densaty.




HOWTO ~—
AVOID HARMING

Sea Turtles-
While Fishing From Land

TEN GOOD PRACTICES

Inspact your gear befare Don't discard balt or fish
oHH begln fishing 1o reduce | scraps in the water bacauss
line breaks while fishing. ' thits will attract sea turthes,

!
Use barbless hooks to h” o-:mn-mumly

reduse Injury to 588 turtles, fead saa turthes,

Use non-stainless steel Put used fishing line
hooks that will evertually @h B PRt i
(3 = g ).
Use artificial bait which = Put all other trash
legs attracthve to sea turtles, In trash cans,
Hever leave fishing gear Report sea turtle sightings
@ullﬂnﬁuﬂ:fﬂraw langth of @uﬁlnﬂhﬂ iSaaTurths app lor
time, and cheds your bait often. Android or iPhone,




i aiickacs or a

5. ﬁ""’(/ Affestio) TP THosE
O ZED@M

o dihon D o A i oo
= E a L it
1 kdcgram (kg) = {,000g [12[ 12 24] 36] 48] 60] 72 B4

1 1] =X =

-l Al b |
96} +08] 120 132} 144)




Dis-moi ce que fu

manges, j¢ fe dirai ce

que fu s,

Tell me what you eat,

and I will

fell you what you are.
Anthelme
Brillai-Savarin
1826




