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China/USA Sea Turtle 2014 Workshop Directory

Participants

Ms. Lili FU

Sea Turtles 911

Hainan Normal University
College of Life Sciences, #215
99 South Longkun Road
Haikou, Hainan

PR China, 571158

Email: LFU@seaturtles911.org
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Huidong Gangkou Sea Turtle National Nature
Reserve

Turtle Bay, Gangkou Town

Huidong, Guangdong 516359

P.R. China

Email: e_ghx@21cn.com

Dr. Tsung-Hsien LI, DVM

National Museum of Marine Biology and Aquarium
No. 2, Houwan Road, Checheng Township
Pingtung 944, Taiwan

Email: lith@nmmba.gov.tw
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Dean, College of Science

Marine Biology Institute, Science Center,
Shantou University

243 Daxue Road

Shantou Guangdong,

515063, P.R.China

Email: whliu@stu.edu.cn

Professor Robert LO

Kaohsiung Normal University

No.62, Shenjhong Rd., Yanchao Township,
Kaohsiung County 824, Taiwan

Email: robert@nknu.edu.tw

Dr. Margaret Murphy

City University of Hong Kong

Tat Chee Ave

Kowloon, Hong Kong, S. A. R., PRC
Email: mbmurphy@cityu.edu.hk

Professor Yamin WANG
College of Ocean

180 Wenhua Xilu, Weihai
Shandong, P.R. China

Email: wangyamin@sdu.edu.cn

Dr. Zhong-rong XIA

Huidong Gangkou Sea Turtle National Nature
Reserve

Turtle Bay, Gangkou Town

Huidong, Guangdong 516359

P.R. China

Email: xzxzr@163.com

Mr. Frederick YEH

Hainan Normal University
99 South Longkun Road
Haikou, Hainan

PR China, 571158

Email: fyeh@jhu.edu



Hosts

Mr. George Balazs

NOAA, NMFS, Pacific Islands Fisheries Science Center

1845 WASP Blvd, Building 176

Honolulu Hawaii 96818.

Email: George.Balazs@noaa.gov
itsahonuworldinhawaii@hotmail.com

Dr. Jeffrey Seminoff

NOAA, NMFS, Southwest Fisheries Science Center
Marine Turtle Ecology and Assessment

8901 La Jolla Shores Drive, La Jolla, CA 92037
Email: Jeffrey.Seminoff@noaa.gov

Dr. Thierry Work, DVM

US Geological Survey

National Wildlife Health Center
Honolulu Field Station

300 Ala Moana Blvd., Room 5-231,
Honolulu, Hawaii 96850, USA
Email: thierry_work@usgs.gov

Affiliate Hosts

Ms. Shandell Brunson

NOAA, NMFS, Pacific Islands Fisheries Science Center
1845 WASP Blvd, Building 176

Honolulu Hawaii 96818.

Email: Shandell.Brunson@noaa.gov

Ms. Denise Parker

Joint Institute for Marine and Atmospheric Research
2032 Southeast Oregon State University Road
Newport, Oregon 97365

Email: Denise.Parker@noaa.gov

Dr. John Wang

NOAA, NMFS, Pacific Islands Fisheries Science Center
1845 WASP Blvd, Building 176

Honolulu Hawaii 96818

Email: John.Wang@noaa.gov

Supporting Affiliates

Ms. Chia-ling FONG
Biodiversity Research Center
Academia Sinica

128 Academia Road Sec. 2,
Nankang Taipei 115 Taiwan
Email: chialingfong@gmail.com

Ms. Connie Kayan NG

City University of Hong Kong

Tat Chee Ave

Kowloon, Hong Kong, S. A. R., PRC

Email: kayng64-c@my.cityu.edu.hk
kayan.ng.connie@gmail.com

Mr. Bruce YEH
Torrance, California 90503
Email: bruceyeh@hotmail.com



Action Items Agreed Upon at the China/USA Sea Turtle Workshop
Honolulu, Hawaii, 25-29 August 2014

In August 2014, a China/USA Sea Turtle Workshop was held in Honolulu, Hawaii for 5 days
from 25-29 August. This workshop, convened under the Living Marine Resources initiative, was
attended by scientists from the United States government agencies (NMFS and USGS) as well
as top researchers and sea turtle conservationists from throughout the China region. This was a
diverse meeting that included oral presentations by all workshop participants, a necropsy
practicum where all participants got hands-on experience conducting necropsies of Hawaiian
sea turtles, field outings to capture live green turtles and see basking green turtles in the wild,
and a visit to Sea Life Park to see sea turtle research and husbandry facilities. After an
extremely productive week, the workshop participants developed a collection of recommended
next steps designed to foster additional dialogue, trust, and collaboration among all Workshop
participants from across the Pacific Ocean.

Below is the list of recommendations that was developed by the team:

1) Implement ways of having better communication and increasing communication —
The more technically savvy Workshop participants suggested a smartphone application
such as Wechat or Wassup that is usable on both Apple and Android platforms. There
will of course be some training necessary to get all members of the team proficient in
how to use these apps.

2) Create China/USA Sea Turtle Working Group — It was agreed that the inaugural
members of this Working Group would be the participants convened for the present
workshop, but that the Group would be open to the addition of new members as
appropriate.

3) Convene again in a subsequent workshop somewhere in the China region —
Workshop members suggested several different options and times to hold the meeting,
including holding the meeting at A) Huidong Gangkou Sea Turtle Reserve, B) Marine
Biology Aquarium in Pingtung, Taiwan, C) Xiamen (during Ocean week in November
2015/2016). It was mentioned that Xiamen Municipal Government offers monetary
support for these workshops during Ocean week — Field trip to Nanao and Gangkou; D)
In another year Hainan workshop possible — support from Hainan Normal University and
Sea Turtles 911’s hotel partnerships.

4) Establish a directory with various email, phone, Wechat addresses, etc. for all
participants from the current workshop — Such a list is currently under development
and will be sent to everyone.

5) Create alist of other sea turtle researchers that would be good resources for
additional China/USA sea turtle efforts

6) Explore funding opportunities in China for more research, and material support
for sea turtle work in China — To do this we could potentially combine efforts with other
Ocean species — General marine ecosystem conservation. Integrated approach — with



core day for sea turtle work. Explore funding opportunities on USA side to convene next
workshop.

7) Create a Visiting Scientist/Scholar Program — For example, Jeffrey Seminoff offered
to host a visiting scholar at his SWFSC laboratory in La Jolla California some time in
2015 or beyond and Thierry Work supported the possibility of hosting a student
exchange in USGS Field Station for a visit up to 6 months. Likewise, a visit by a US
Scientist such as George Balazs to China would be welcomed, during which time he
could visit various institutions of learning in China for up to 2 months. Explore
possibilities for travel and housing funding to visit Professor LIU’s facility for 1- 3 month.
City University of Hong Kong and Hainan Normal University— visiting students from
China.

8) Promote collaborations among scientists within the China region —i.e. Intra-China
collaborations.

9) Identify pathology laboratory access and capacity within the China region —
Develop exchanges with Dr. LI, DVM and other Chinese pathologists.

10) Explore Ocean Park Conservation Foundation Hong Kong funding for sea turtles
and sea turtle workshop.

11) Identify key players that could help foster China region collaborations by
determining what interests them: for example: Global Environmental Facility — for
general marine conservation (coral reef and other species). Post-Meeting Note: at a later
stage we will ask for ideas from the group about other key players.

12) Inquire about China/USA consulate cooperation — Consulate support for sea turtle
work in Hainan. Explore ways on how sister state relationship between Hainan and
Hawaii could help sea turtle conservation.

13) Propose Thierry Work conduct Wildlife Health and Disease workshops — Thierry
conducts these worldwide — possibly conduct Marine Wildlife Health and Disease
Workshop for China region. The China/USA Sea Turtle Working Group strongly
recommends increased collaboration and scholarly exchange on wildlife health issues
within aquatic protected wildlife.

14) Continue building a literature list of all China region sea turtle publications and
reports. — initiated by Connie NG of City University of Hong Kong.

"Working together into the future with trust and friendship to advance sea turtle research
and conservation in the China region."



China/USA Sea Turtle Workshop — Hawaii 2014
NOAA-CAFS-USGS

25-29 August 2014
-- Agenda --

The goal of the Hawaii 2014 China/USA Sea Turtle Workshop is to foster information exchange
to better understand sea turtle ecological concepts and research techniques. The workshop will
promote information sharing and participation of all participants with an overarching theme
that we can and will all learn from each other. The workshop will offer a diverse array of
activities and learning opportunities. Our agenda below summarizes the daily events. We
intend this workshop to be dynamic and the timing and duration of each activity will be flexible.
Your principal hosts, - Thierry Work, Jeffrey Seminoff, and George Balazs, - will sincerely do
everything possible to meet the needs of our honored guests from the China region. We view
this workshop as a step forward for future collaboration and the convening of a second
workshop sometime during 2015.
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DAY 1 - 25 AUGUST 2014, MONDAY - Prince Jonah Kahio Kalaniana ‘ ole Office Building

0800 Pickup at Queen Kapiolani Hotel. Workshop hosts will pick up participants and drive 20
minutes to Prince Jonah Kihio Kalaniana “ole Office Building.

e Workshop participants please bring your passports for entry into the building.

e Attire: Casual Hawaii clothing

0830 Breakfast/tea/coffee at Prince Jonah Kahio Kalaniana “ole Cafeteria

0915 Morning Session at Prince Jonah Kahio Kalaniana “ole Office Building, Conference room 3-
127

e Introduction of all Workshop Participants

e Welcome Statements by Workshop Co-Hosts

e Hawaiian Cultural Blessing by Denise Parker

e Group Photo



0945 Morning Presentations: Open forum for individual China region talks:

e Seaturtle conservation in Huidong, China — by He-Xiang GU and Zhong-rong XIA

e Migrating from Hawaii to Hainan to breed F2 generation of sea turtle conservationists in
China — by Frederick YEH

e Educating locals and fishermen while rescuing and releasing sea turtles in Hainan, China
— by Lili FU

¢ Rehabilitation center of sea turtle at National Museum of Marine Biology and Aquarium
— by Tsung-Hsien LI

e Seaturtle status and conservation in China - by Yamin WANG

e Research and conservation work in Taiwan — by Robert LO

e Conservation biology of globally endangered sea turtles in Hong Kong and South China -
by Margaret MURPHY

e Transprovincial marine biodiversity conservation - a case in the waters between Fujian
and Guangdong Province, China — by Wenhua LIU

~1200-1300 Lunch at nearby food court

1300-1330 Tour of United States Geological Survey — Honolulu Field Station research facility led
by Thierry Work and Associates.

1330 Afternoon Presentations at Conference room 3-127.
e Seaturtle life history: a brief overview and recent advances — by Jeffrey Seminoff
e Methods used to investigate wildlife diseases — by Thierry Work
e Seaturtle diseases and health issues — by Thierry Work
e Sea turtle foraging ecology: key concepts and research techniques — by Jeffrey Seminoff
e Necropsies — The inside and outside of a sea turtle: Introduction and overview — by
Thierry Work

1615 Overview — Plan for Day 2 - by George Balazs
1630 Adjourn for Day 1, Drive back to Queen Kapiolani Hotel
DAY 2 — 26 AUGUST 2014, TUESDAY - Halawa Valley Necropsy Facility
0800 Pickup at Queen Kapiolani Hotel. Workshop hosts will pick up participants and drive 25
minutes to Halawa Valley to the State of Hawaii/USGS-Thierry Work Necropsy Facility.
e Workshop participants please take breakfast on your own prior to hotel pickup.
e Attire: old clothes, clothing you might get dirty in, with covered shoes

0845 Necropsy Orientation including Safe Practices - by Thierry Work

0900 Review and demonstration of flipper/PIT tagging, carapace measuring and DNA skin
sampling — by George Balazs.



e Group participation with questions and answers
e Assisted by USGS Bob Raymeyer, JIMAR Denise Parker and NOAA Shandell Brunson

0915 Demonstration of esophageal lavage techniques for foraging ecology research — by Jeffrey
Seminoff

e Group participation with questions and answers

e Assisted by USGS Bob Raymeyer, JIMAR Denise Parker and NOAA Shandell Brunson

0930 Demonstration of sea turtle necropsies - by Thierry Work
e Group participation with questions and answers
e Assisted by USGS Bob Raymeyer, JIMAR Denise Parker and NOAA Shandell Brunson
e Dr. Work will necropsy and teach techniques using up to three (3) fresh dead turtles.

~1200-1315 Lunch at nearby Stadium Mall restaurant

1315 Lavage and Necropsy Practice
e Hands-on activity for all participants
e Three (3) participants per fresh-dead turtle

1600 Cleanup from necropsy and lavage activities
1630 Depart Halawa Facility for Queen Kapiolani Hotel.

DAY 3 — 27 AUGUST 2014, WEDNESDAY — All day Field Study at Kailua Bay — Private shore-
front estate

0730 Pickup at Queen Kapiolani Hotel.

e Workshop participants please take breakfast on your own prior to hotel pickup.

e Bring: Beach attire, towel, hat, sunscreen, shoes to get wet, change of clothes, mask
snorkel fins- going into the water is Optional with two choices- walking wading on rock
reef flat, or snorkeling, if swimming skills are sufficient for safety.

e We will be working from private Scherman Family Estate, a grassy, shaded shoreline
setting with toilet/washroom availability.

0800 We will visit the scenic Pali overlook on the way to Kailua Bay.

0845 We will stop at a store for participants to purchase drinks and food for lunch at the
Scherman Estate.

0915-1600 Live capture of juvenile green turtles in near-shore foraging habitat
e Participants will set up and take down all gear
e We will capture turtles in the wild by hand-snorkel, scoop net, or tangle net.
e All work will be from shore — we will not be in a boat.



e We will demonstrate lavage, tagging, and health assessments
e We will examine algae growing in shallow foraging habitat
e Dr. Robert Morris, Clinical Veterinarian, will meet participants and give a short talk.

1615 Depart Kailua Bay for Queen Kapiolani Hotel.

DAY 4 — 28 AUGUST 2014, THURSDAY - East-West Center Jefferson Hall, Kaniela Room at the
University of Hawaii at Manoa

0800 Pickup at Queen Kapiolani Hotel. Workshop hosts will pick up participants and drive 10
minutes to the University of Hawaii at Manoa.
e Workshop participants will take breakfast together at Gateway Cafeteria near our
Jefferson Hall Conference Room.
e Attire: Casual Hawaii clothing

0900 Workshop review of Day 1, 2, and 3 activities: What have we accomplished so far? — led
by George Balazs, Thierry Work and Jeffrey Seminoff.
e Open forum for participants - round table discussion and presentations showing team in
action during previous days
e Discussion of next steps and outcomes with the goal of formulating a list of
recommendations, actions, and activities for the next 12-18 months.

1030 Special Presentations
e Hawaiian green turtles: 50-year history of changing ecology and restoration — by George
Balazs
e Leatherback telemetry and research in the Pacific Ocean- by Jeffrey Seminoff

1200-1315 Lunch at Manoa Gardens at the University of Hawaii
1315 Group Photo by Chinese Guardian Stone Lions in front of Jefferson Hall

1330 Special Presentations
e Overview of hawksbill turtles in the Hawaiian Islands — by Kyle Van Houtan
e By-catch reduction technology in coastal fisheries: NOAA-PIFSC Research and
Development — by John Wang
e Introduction and mapping of ARGOS data — by Denise Parker

1430 Participants visit to Sea Life Park at Makapu’u Point, Waimanalo
e Drive along the Kaiwi Coastline with stop at picturesque Blow Hole overlook and Sandy
Beach.

1600 Special Tour for participants of Sea Life Park including Turtle Breeding Program - hosted by
Curator Jeffrey Pawloski



1730 Depart Sea Life Park for Workshop participant dinner at Harbor Village Cuisine, a Chinese
restaurant — hosted by George Balazs, Thierry Work, and Jeffrey Seminoff

1930 Return to Queen Kapiolani Hotel.

DAY 5 — 29 AUGUST 2014, FRIDAY - Guided Eco-Tour of green turtle basking and foraging
sites on Oahu's North Shore

0800 Pickup at Queen Kapiolani Hotel. Workshop hosts will pick up participants and drive
across the middle of Oahu to the North Shore

e Workshop participants please take breakfast on your own prior to pickup.

e Attire: Casual Hawaii clothing

e We will visit Laniakea and Haleiwa Ali’i turtle basking beaches.

e We will visit a private home on the Anahulu River - habitat used by green turtles

1200 Lunch on Oahu's North Shore.
e Awarding of Workshop Certificates of Achievement and special souvenirs to participants

1500 Return to Queen Kapiolani Hotel

Farewell and Aloha



Traditional Hawaiian Greeting (Oli Aloha)

Hawaiian:

Onaona i ka hala me ka lehua
He hale lehua no ia na ka noe
‘O ka‘u no ia e ano'i nei,

E li‘a nei ho'i o ka hiki mai

A hiki mai no ‘okou,

A hiki pa no me ke aloha
Aloha €, aloha &, aloha é

English:

Fragrant with pandanus and lehua
A lehua dwelling surrounded by mist
My fond memories are these

And my hope is to see you again
And then you appear

Arriving together with love
Greetings, welcome, love

10
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REPORT
China/USA Sea Turtle Workshop in Hawaii 2014

George H. Balazs', Jeffrey A. Seminoff* & Thierry M. Work®
INOAA Pacific Islands Fisheries Science Center, 1845 Wasp Blvd., Honolulu, HI 96818 USA (E-mail: george.balazs@noaa.gov),
’NOAA Southwest Fisheries Science Center, 8901 La Jolla Shores Dr., La Jolla, CA 92037 USA (E-mail: jeffrey.seminoffl@noaa.gov);
3USGS National Wildlife Health Center, P.O. Box 50187, Honolulu, HI 96850 USA (E-mail: thierry work@usgs.gov)

An invitational China/USA Sea Turtle Workshop was convened in
Honolulu August 25-29, 2014 under the auspices of the Bilateral
Living Marine Resources (LMR) initiative of NMFS Headquarters
and the Chinese Academy of Fishery Science in Beijing. The official
hosts and organizers for the workshop were George Balazs (PIFSC),
Jeffery Seminoff (SWFSC) and Thierry Work (USGS) assisted by
PIFSC John Wang, Shandell Brunson, and JIMAR Denise Parker.
The workshop had been formally in the development and planning
stages since April 2012, as the result of a LMR-sponsored sea
turtle meeting in Shanghai attended by Balazs, Seminoff, and
Wang. Nine Chinese region scientists participated in the workshop
using non-USA travel funds. Areas represented included Hainan
Island, Hong Kong, Taiwan, and Mainland China. Four of the
participants were university professors, three were government
biologists, one was a graduate student, and one represented an NGO
involved in research.

Workshop activities over the five days consisted of mixtures
of seminar presentations, conversation exchanging information
to build bridges and formulate ideas for future actions, including
collaborative research, and actual hands-on field work with
Hawaiian sea turtles. Two of the several 'ways forward' agreed upon
for cooperation consisted of a follow-up workshop in mainland
China in 2015, and reciprocal China/USA visiting scientists for
1-2 month periods.

The workshop was deemed highly successful by all involved.
The Chinese scientists were harmoniously engaged under the LMR
initiative. Cross-cultural goodwill and cooperation were advanced
between China and the USA, using sea turtle science and ecology as
the means of person-to-person diplomacy.

v
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“HINA/USA Sea Turtle Workshop
. NOAA CAFS USGS &ﬂmawﬂ*—
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Figure 1. Group photo taken on 25 August of participants of the China/USA Sea Turtle Workshop in Hawaii 2014.
Left to Right Back Row: M. Murphy, W-C Huang, J. Seminoff, T-H Li, Y. Wang, R. Lo, S. Brunson, J. Wang, W. Liu.
Left to Right Front Row: D. Parker, G. Balazs, F.Yeh, H-X Gu, L. Fu, Z-R Xia, T. Work.
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SEATURTLE.ORG Directory Library Resources Support Affiliates
Sea Turtle Document Library

China Collection

Compiled by Connie Ka-yan NG

Zhang FY (2013) A study tour on sea turtle conservation in Hawaii. China Nature 6:36-39
Zhang F, Gu H, Li P (2011) A review of chelonian hematology. AsianHerpResearch 2:12-20

Yeh, F, Balazs GH, Parker DM, Ng CK, Shi H (2014) Novel use of satellite tracking as a
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Wang YM, Li W (2008) Sea Turtle Survey, Monitoring and Awareness Promotion Programme
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workshop for sea turtle stranding and necropsy in Taiwan. 92pp

Ng KY, Li TH, Balazs GH, Murphy MB (2013) Satellite tracking of rehabilitated sea turtles in
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Ng KY, Balazs GH (2013) Exploratory Research Trips related to People and Turtles in China
(1). pp
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Thesis University of Hawaii 209pp

Li B (1983) Death of a leatherback turtle due to ingestion of plastic bags in the United States.
Marine Environmental Sciences 2:97

Lam JCW, Tanabe S, Chan SKF, Yuen EKW, Lam MHW, Lam PKS (2004) Trace element
residues in tissues of green turtle (Chelonia mydas) from South China waters. MarPollutBull
48:164-192
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King R, Cheng WH, Tseng CT, Chen HC, Cheng 1J (2013) Estimating the sex ratio of green sea
turtles (Chelonia mydas) in Taiwan by the nest temperature and histological methods.
JExpMarBiolEcol 445:140-147

Ke DS, Peng XJ, Wu LL, Lan SY (2009) Survey and analysis of typical ecosystem status in
Daya Bay. Marine Environmental Science 28:421-425
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Chinese Journal of Ecology 6:37-40

Huang ZJ (1982) Conservation Plan for Sea Turtles in China. Marine Sciences 2:71

Huang H, Dong ZJ, Lian JS (2008) Establishment of Nature Reserve of Coral Reef Ecosystem
on the Xisha Islands. Tropical Geography 28:540-544

Huang DY, Xu ZK (1994) Release of Green Turtle in Shandong. China Fisheries 9:20
Huang CC (1987) Chinese Turtle Resources Survey. Marine Turtle Newsletter 40:4
Huang CC (1986) Sea Turtle Work in China. Marine Turtle Newsletter 36:1-2

Huang CC (1986) Letter to George Balazs on Sea Turtle Conservation in China. Institute of
Zoology Academia Sinica, Beijing, China.. 2pp

Huang A (2009) Voices for conserving sea turtles in China. Ocean World Cover Story :32 -35

Hu CL (1996) Treatment of disease in sea turtle due to temperature fluctuation. Guangdong
Journal of Animal and Veterinary Science 3:23

Hsu KW (2013) Loggerhead sea turtle. pp

Hsu CK, et al (2008) Rehabilitation and release of sea turtles at Penghu Islands, Taiwan. Bulletin
of TFRI 24:34-37

Ho LK (1963) The cultural status of tortoise. Bulletin of the Institute of Ethnology Academia
Sinica 16:101-114
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He JZ (2007) Current Status and Conservation Strategy Research of Chelonians in China. China
Fisheries 8:72-74

Han QY, Huang XP, Xing QG, Shi P (2012) A review of environment problems in the coastal
sea of South China. Aquatic Ecosystem Health & Management 15(2):108-117

Guo YS, Wang ZD, Wu LC (2009) MtDNA Sequence Analysis of Green Sea Turtle (Chelonia
mydas) of the South China Sea. Journal of Guangdong Ocean University 29 (1):6-9

Gu HX, Zhou T (2005) Observation on Albino Individual and Eggs Deformity of Chelonia
mydas. Sichuan Journal of Zoology 24:54

Gu HX, Zhang FY, Li PP, Ye MB, Lin RJ (2011) Comparison in Blood Cells Morphology and
Hematology between Healthy and Sick Green Turtle. Chinese Journal of Veterinary Medicine
47(9):66-67

Gu HX, Ye MB, Zhou T (2006) Preliminary Study on Artificial Raising of Lepidochelys
olivacea. Sichuan Journal of Zoology 25:393- 394

Gu HX, Yan L (2004) Sea Turtle Bay at the South of China. China Nature 5:62-64

Gu HX, Xia ZR, Zhang FY, Xiao SJ, Chen HL, Lin RJ, Ye MB, Li PP (2007) Anatomy of
Several Systems of Leatherback Turtle. Sichuan Journal of Zoology 26(2):390-394

Gu HX, Xia ZR, Li PP, Duan JX, Ye MB, Zhang FY, Chen HL, Lin RJ (2010) Sex Identification

and Pivotal Temperature for Sex Determination in Hatchling Green Sea Turtle. Chinese Journal
of Zoology 45(4):81-88

Gu HX, Xia ZR, Chen HL, Lin RJ, Li PP (2007) Overview of Sea Turtle Tagging in China.
Sichuan Journal of Zoology 26(2):458-460

Gu HX, Li PP (2006) Public Education on Sea Turtle Conservation in the International Year of
Sea Turtle in 2006. Sichuan Journal of Zoology 26:3-4
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Q Ithough green turtles swim in nearly all the world’s oceans, nest
on sandy beaches around the globe, and migrate vast distances

between feeding and breeding areas, a curious population of green turtles

calls only the Hawaiian Islands home.

One of the longest-running monitoring and
conservation projects in the world for sea turtles
has tracked the fall and rise of this distinctive
population amid an array of human threats. In
recent decades, scientists have discovered that
these abundant green turtles—favorites of divers,
surfers, snorkelers, tourists, and locals—belong
to a relatively small, endemic, and growing
population whose members are born, grow up,
and reproduce solely within the Hawaiian Islands.
Like other residents in this tropical paradise, the
native greens exhibit the distinctly human
behavior of hauling out on beaches to soak up
the warm Hawaiian sun.

All the green turtles that nest and feed
throughout the Hawaiian archipelago belong to
the same lineage: they do not share any substantial
genetic links with other green turtle populations
in the Pacific Ocean, although occasionally some
turtles from the East Pacific stock that nest in
the American Pacific are recorded in Hawaiian
waters. This fact makes Hawaiian greens a unique
subset of the greater global population or, as
scientists like to call them, a Distinct Population
Segment or Regional Management Unit. The
geographic isolation of the Hawaiian greens
means that they are at greater conservation risk
because they do not intermix with other stocks in
the Pacific; thus, any population declines are
unlikely to be compensated for by immigration
from other populations.

Although there is no reliable way to know
what the population might have looked like
hundreds of years ago (mostly because no one
thought of counting them back then), Hawaiian
turtles, or Honu as they are known to native
Hawaiians, have been an important part of
Hawaiian culture. They feature prominently in
mythology and petroglyphs and are revered as
personal totems and guardians, or awmakua.
Ancient Hawaiian people hunted turtles, and turtle
meat was an important food resource managed
through ali’Z, or royalty-controlled hunting
programs. Turtle shells and bones were used as

tools, fishing hooks, and personal ornaments.

Green sea turtles exhibit basking behavior at only a few sites
worldwide, the most well-known of which is in Hawaii, U.S.A.
Although it is possible that turtles haul out of the ocean to
avoid predators, it's more likely that this behavior allows them
to rest and get Some sun. © TIM FITZHARRIS / MINDEN PICTURES / NATIONAL
GEOGRAPHIC STOCK

The multiple uses and important roles that Honu
have played in Hawaiian culture suggest that there
were substantial numbers in the past.

The arrival of western culture in the 1600s
brought increased exploitation of sea turtles.
Particularly during the past two centuries, large
numbers of green turtles were harvested throughout
the island chain, often destined for the soup pot.
Laws now prohibit hunting, injuring, or harassing
sea turtles or holding them in captivity (at least
without a special permit). Violations can bring
hefty fines and prison time, and as a result, the
population has been on the rise in recent decades.
Presently, more than 90 percent of nesting activity
in the archipelago occurs within French Frigate
Shoals, a National Wildlife Refuge administered
by the U.S. Fish and Wildlife Service, while
foraging turtles can be found in coral reef and
coastal habitats throughout the islands.

In addition to harvest, the Hawaiian greens
came under the negative effect of a mysterious
disease that first appeared in the 1930s, that
peaked in the 1980s and 1990s, and that severely
debilitated and often killed turtles. Infected turtles
developed lobe-shaped tumors caused by the
fibropapilloma virus, or FB, which afflicts most
soft portions of the body—primarily on the skin.
Moreover, it can also appear between scales and
scutes, in the mouth, on the eyes, and even on
internal organs. However, continuous research
and monitoring efforts have provided an encour-
aging outlook: Turtles, particularly larger ones,
can recover from FP infections, and the frequency
of FP infections in Hawaii is declining. Therefore,
although turtles today still exhibit FP symptoms,
the severity of the threat to the overall population
has substantially diminished.

Although abundance is probably lower than
before western-origin impacts, the Hawaiian
green turtle population is growing consistently—
thanks to a combination of legal protection for
turtles and their habitats, the virtual cessation of
traditional hunting, and the remission of FP. The
Hawaiian green is one of those rare examples of
recovery where societal concern and legal gover-
nance came together and reversed the declining
trend. Today, Hawaiian green turtles face a
promising future, and serve as an example of the
might of human effects on nature—both negative

and positive. B
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INTRODUCTION

Thismanual isfor biologists in remote refuges who have little to no background in
necropsy techniques. It isintended to assist you in recognition of turtle organs and
In procurement of appropriate samples for pathologic and other laboratory assays.
The manual will probably be most useful in situations when wildlife disease
gpecialists are unable to assist in sample collection due to remoteness or
inaccessibility of the site.

WHY DO A NECROPSY?

A necropsy is one of the basic tools used to determine why an animal dies. It
involves the thorough examination of a carcass externally and internally for any
indications of causes of death (lesions). A good necropsy involves careful
observations of lesions or abnormalities and procurement, labeling, and storage of
tissue samples. Laboratory tests on properly preserved tissues allow wildlife
disease specialists to systematically evaluate potential causes of wildlife mortality.

The better job you do with the field necropsy, the better the chance that wildlife
disease specialists can determine what killed the animal. As such, select the
freshest carcasses and, if at al possible, avoid freezing and thawing the carcass
prior to necropsy as this can compromise microscopic appearance of tissues.
When doing a necropsy, be observant and record your findings. If possible, take
close up photos of interesting findings.

Generaly, findings will deviate from normal either in shape, color, consistency,
number or size. For example, anormal green turtle liver would be firm with
rounded borders and be homogenous dark purple-brown. An abnormality in the
liver may manifest itself in the form of abnormal coloration (spots or blotches),
consistency (too soft, too hard), size (excessively large or small), or shape (lumps,
bumps or scars). Obviously, many of these interpretations require knowing what a
"normal” organ looks like. Although thisis best learned by doing many
necropsies, reference to photographs (as in this manual), will aid the novicein
assessing whether or not an organ appears normal.



MATERIALSNEEDED FOR A NECROPSY

Scissors Toothed forceps Rubber gloves
Plastic bags Jars Indelible marker
Knife Cutting board Water

Scalpel handle Bone saw 10% formalin
Scalpel blade Labels Aluminum foil
Pencil Paper

Additional items that would be helpful include a scale, tape measure, calipers and
camera. Severa types of plastic bags should be available including larger bags for
carcass disposal and smaller bags (whirlpaks) to store individual organs.

The back of the manual has a recipe for making buffered formalin (atissue
preservative). Itisunlikely that you will have the resources to make buffered
formalin on site. An adequate substitute is mixing 15 parts of 37% formaldehyde
with 85 parts seawater. Placing organsdirectly in 37% formaldehyde or
unbuffered formalin is unacceptable.

SAFETY ®

Doing a necropsy on aturtleis hard work. Be careful with knives and sharp bones
and follow proper hygiene. Wear gloves and do not eat or drink while dissecting a
carcass. Remember, you don’t know whether you' re dealing with a disease
transmissible to humans.

When working with formalin, ALWAY S use gloves, work in awell ventilated area
and wash hands after all necropsies. All formalin containers should be clearly
labeled.

LABELS

All labels should be written in indelible ink (e.g. sharpie) or pencil...no ball point
pens. Minimum information on the label should include location of collection,
date and unique specimen ID. To avoid confusion, abbreviate the month (i.e. MAR
5, 2000 not 3/5/00).



TAKING SAMPLESFOR LABORATORY ANALYSIS:

FORMALIN FIXATION (2 steps)

(Formalin fixation allows pathol ogists to examine tissues under the microscope and diagnose
disease)

1) To ensure that enough formalin is present in the jar to allow for adequate
fixation of the tissue, the ratio of formalin to tissue should be a minimum of 2 parts
formalin to 1 part tissue by volume (Fig. 1). All tissuesfrom one animal can go
intoonejar. Label thejar.

2) Ensure that tissue section is not too large to allow for adequate fixation. A piece
of tissue should generally be no thicker than ~0.5 cm (1/4 in). If thereisalesion,
make sure to take a portion of "normal tissue" adjacent to the lesion (Fig. 2). This
iscrucia as many diseases are diagnosed based on microscopic examination of the
"margin” between anormal and abnormal tissue.

It is advisable to change the formalin once (say after 24 hours of fixation). This
will result in better fixation and staining for microscopic analysis. Used formalin
should be disposed of appropriately. Tissuesin formalin should never be frozen.

FREEZING (1 step)

(Frozen organs can be used to isolate microorganisms or detect poisons)

1) Collect agood amount (20-30 g or 1/4 to 1/2 cup) of tissue, placein a small
plastic bag, seal and label the bag using an indelible marker. In some cases, you
may be asked to wrap the sample in aluminum foil prior to placement in aplastic
bag. Collect tissue for freezing as early as possible during the necropsy to avoid
contamination by gut contents, dirt, etc. Tissues should be placed in afreezer (-
20C or colder is best) and kept frozen when shipped to the laboratory.
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HOW THISMANUAL ISORGANIZED

The rest of thismanual will show you, step by step, how to dissect a seaturtle
carcass using a green turtle as our "model” turtle. All turtles have the organs
shown here athough size and shape may vary form one speciesto the next. The
photos in this manual should give you a good general idea of what "normal” organs
look like.

This manual is composed of a series of photos with afacing page of text. There
are two sorts of icons throughout the text, scissors and glasses.

A

Sectionswith scissorsiconsarein bold type and describe the nuts and bolts of
taking a carcass apart.

60

Sections with glasses describe organs and their appearance. Commonly
encountered abnormalities appear in italics. Use these sections as areference for
taking notes on appearance of different organs. Asyou go through a necropsy, it
would be wise to take samples of organs as you encounter them. Thereisatable at
the end summarizing what organs you should have taken in formalin when you are
done with your necropsy (P.22) and a blank necropsy form (P. 24).

NOTE: This manual assumes you are doing a necropsy on afresh dead turtle
(either you saw it die or it died within the last 12-24 hours). Appearance of some
organs (and their diagnostic value) will change dramatically depending on stage of
decomposition so it is best to limit your efforts to the freshest specimens available.

Finaly, remember TO NOTE AND RECORD EVERYTHING THAT YOU SEE.
There can NEVER be too much detail.
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EXTERNAL EXAM

A

Examinetheturtle externally from head to tail for any abnormalities or
damage. Y ou may want to take photos of any abnormality or for 1D
confirmation. When examining the car cass, check the following :

60

-Plastron, carapace, and skin: Are the scutes peeling? Are there fresh or old
wounds? Are there barnacles (numbers?), leeches (Numbers?), algae (Percent
cover?) or other epibionts growing on the carapace? Are there abnormal growths
on the skin?.

-Body condition: Turtlesin good condition will usually have a nice rounded
plastron. In severely emaciated turtles, the plastron is dished in and concave.

-Measurements (see page 10)

-Cloaca: Isthere anything protruding out of the cloaca?

-Nostrils: Is there anything (blood or mucus) leaking out of them?

-Mouth: the mucus membranes in the mouth should be homogenous. Colors like
red splotches or yellow-brown raised areas are abnormal. Note any ulcers, cuts,
plaques, growths, hooks, fishing line, blood, spots or lumps in the oral cavity.
Also note the presence of algae in the mouth and collect samplesin a separate

small vial of formalin.

-Eyes: Are the eyes collapsed, cloudy, weepy? Are there abnormal warty growths
around the eyes?

-Flippers. Are there abnormal warty growths on the skin? Are the flippers intact?
Is there fishing line wound around or hook embedded in the flipper?

-Any other abnormality: lumps, bumps or exudates in unusual places.
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MEASURING TURTLES

To properly measure aturtle, you need both a tape measure and calipers, and all
measurements should be in centimeters. While many measurements can be taken
on aturtle, aselect few arecritical. The diagram below illustrates how these
should be taken.

Calipers: Tape measure

Straight carapace length (SCL) Curved carapace length (CCL)
Straight carapace width (SCW) Curved carapace width (CCW)
Plastron length (PL)

SCL/CCL

© IUCN/SSC Marine Turtle Speciaist Group
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Prior to starting the necropsy, Place theturtleon itsback. Using a sharp
knife or scalpel blade, cut along the dotted line (see photo). If you cut between
the carapace and plastron, you should encounter only cartilage which can be
cut with a knife. Pull the plastron away from the carapace as you cut skeletal
muscle attachments.

Thewhitecirclesindicate areas wher e clavicles (forward) or pelvis
(rear) attach to the plastron. These can be detached from the plastron by
cutting the ligaments and cartilage close to the inside of the plastron.

Bewarethat in very emaciated turtles, dagger-sharp bones may protrude
through the plastron.
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PECTORAL MUSCLE INTESTINE

ATTACHMENTS

Oncetheplastron isremoved, you should see the pectoral muscles and
intestines. Notethat the pectoral muscles (the “engine” of theturtle) takeup a
lar ge proportion of the body (coelomic) cavity. Note also attachments of
claviclesand pelvisto plastron.
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A

Remove the pectoral muscles and for eflippers by cutting the muscle around
theflippers (dotted line, p 12) and twisting the flipper s off from their
attachment to the carapace. Thiswill reveal the organsin the following page.

60

INTESTINES: These should be smooth and homogenous tan. In most turtles, they
will befilled with algae (noteit if not).

HEART Unlike us, turtles have a three chambered heart (one ventricle, 2 atria).
- . The picture below shows the heart in situ

with white arteries leading out of the
B ventricle. If you're careful, you can see

| thethyroid gland near the heart. Thisisa
translucent spherical organ. The heart
should be firm and homogenous dark red-
pink and the external and internal surface
should be smooth.

THYROID

Abormalities. Tumors, pale spots on the heart muscle, a rough sandpaper like
surface on the exterior or interior, semiliquid fat on the heart.

60

LIVER: This organ should be firm, smooth with rounded borders and homogenous
dark purple brown. Like us, turtles have a bile-filled gallbladder. The consistency
and texture of the liver should be homogenous on cut surface.

Abnormalities: Nodules, tumors, rough exterior, shriveled surface, discoloration in
the form of spots or large pale areas.
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HEART LIVER

INTESTINES
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Q Removetheheart and liver. You should also cut the skin on the
midline of the ventral neck to expose the esophagus and trachea (windpipe).
Onceyou have donethis, your turtle should look something like the facing
picture.

TRACHEA: It should be tan and have a smooth lumen on cut surface. The
trachea bifurcates into two bronchi.
Abnormalities: Froth, blood, or food material in lumen, rough surface in lumen,
tumors in opening of trachea (glottis).

ébESOPHAGUS: The soft tubular organ next to the trachea. The lumen

. mucosa contains numerous large spines...thisis
T normal in aseaturtle (Photo). This contrast

ESOPHAGUS™ CROP  STOMAC with the smooth surface of the stomach mucosa.
e The external and internal surface should be

smooth and tan.

Abnormalities: Hooks or fishing line embedded

N mucosa.

6’6CROP: .Note in the facing photo how the esophagus dives between the
bronchi and becomes the crop. The crop is a pouch that stores food before it goes
into the stomach. Cropsin green turtles are found only in individuals from Hawaii.
It should be full of algae and the mucosa should be tan.

Abnormalities: Rough sandpaper-like consistency of mucosa, hooks or fishing line
embedded in mucosa.

Thisisagood time to take samples for food habit studies

66LUNG and LARGE INTESTINES: Those two organs should also now be
visible. Normally, the large intestines contain large amounts of macerated
vegetation (for herbivorous turtles)
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LUNG LARGE
INTESTINES

BRONCHI CROP
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%GAST ROINTESTINAL TRACT: Thisisthe entire gastrointestinal tract
laid out from mouth to cloaca. The following organs should be visible:

HYOID APPARATUS-Thisisthe same as your Adam'’s apple. Underneath
(dorsally) isthe glottis which is the opening to the trachea.

ESOPHAGUS: mentioned earlier
CROP: Mentioned earlier

STOMACH: The mucosawill generally have smooth ridges.

668MALL INTESTINES: Note that they have been cut and the contents
emptied. Hence the reason they look smaller than they did in previous pictures. In
many turtles, the mucosawill have a*“honeycomb” like appearance.

(5'6LA RGE INTESTINES: Note that they also have been emptied of contents.
The mucosa of the large intestines is smooth and tan.

Abnormalitiesin Gl tract: Hooks, fishing line, or other foreign matter in lumen,
blood in mucosa, rough sandpaper consistency in mucosa, parasites (worms).

668& EEN: Thisround organ is part of the turtlesimmune system. Itis
usually firm, smooth and tan-pink and closely associated with the pancreas. The
spleen can be found near the small intestines as they exist from the stomach.
Abnormalities: Tumors, pale areas, dark spots, sandpaper-like surface.
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Q Once you haveremoved the gastrointestinal tract, you should be left
with the something like the facing picture:

GbL UNGS: These should have a spongy consistency and be smooth and
homogenous pink on surface and cut surface.

Abnormalities: tumors, nodules, large areas of discoloration, dense consistency,
large amounts of frothy blood exiting from small airways on cut surface.

(5'6DESCENDI NG AORTA: thisislike your aorta except that turtles have two
of them. They should be smooth and homogenous tan to white.
Abnormalities: Nodules, rough sandpaper like surface on lumen.

GbBLADDER: Thisisathick walled sack that holds urine and that is located
just above the large intestines and under the pelvis. The bladder may contain clear
yellow urine that may have white flecks (mucus) init. The mucosawill appear
wrinkled and may have dark pigmentation.

Abnormalities: Parasitesin lumen.

66KI DNEY S: These are hidden under the carapace just behind the lungs and
under the pelvis (outlined in yellow in photo. They should be firm and
homogenous brown with a rough nodular surface.

Abnormalities: Large pale round firm white tumors.

%GONA DS. Theseliejust above the kidneys. Adults are easy to
differentiate, however, in immatures, thisis harder. MALES have a smooth tan
gonad. FEMALE gonads look like small clusters of grapes.

66FAT: Thisis aso agood time to check fat reserves. Turtles in good body
condition have anice layer of firm green to tan fat under the shell. Thisfat isjelly-
like and watery in thin turtles.
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SALT GLAND

BRAIN

.\: Thelast part of the necropsy involves removing the brain and salt

gland. To do so, simply saw the skull on the dotted line and you will see
something like the pictur e above.

6’68RAI N: This organ should be firm and homogenous tan. Y ou will note
that it israther small relative to the size of the head.

ébsALT GLAND: These are important for osmoregulation. They are firm,
lobular and pink to light brown.
Abnormalities: Pale spots, gritty textures.
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WHEN YOU ARE DONE WITH A NECROPSY, ENSURE THAT:

1) All samples and jars are labeled with a unique number referring to the animal
along with date of collection. All organs collected (see checklist p. 23).

2) All information on the necropsy record sheet is complete (see form pp. 24).
3) All "dirty" gloves and other material are disposed of properly. Any sharp items
such as scalpel blades and needles should be disposed of in arigid, sealable
puncture proof container (i.e. aplastic jug).
4) Any used formalin isto be stored in sealed containers labeled with the following
words: "WARNING: FORMALDEHYDE: HANDLE WITH GLOVES" and
disposed of appropriately.

TWO RECIPES FOR 10% FORMALIN
RECIPE 1

If you have graduated cylinders and scale mix the following:

Na2HPO4 (Sodium phosphate dibasic) 6.5¢9
NaH2P0O4.H20 (Sodium phosphate monobasic) 409
Fresh water 900 ml
37% formaldehyde 100 mi
RECIPE 2

If you have no scales or measuring apparatus

37% formaldehyde 150 ml or 15 parts
Seawater 850 ml or 85 parts

WHEN PREPARING FORMALIN, USE GLOVESAND WORK IN A
WELL VENTILATED AREA



CHECKLIST OF ORGANSYOU SHOULD HAVE TAKEN IN FORMALIN

Plain numbers indicate where organ is mentioned in text.
Bold numbers indicate figures in which organs are labeled.

ORGAN

TRACHEA

ESOPHAGUS

MUSCLE

LIVER

HEART

THYROID

CROP

SPLEEN

STOMACH

SMALL INTESTINE

LARGE INTESTINES

LUNGS

KIDNEY S'BLADDER

GONADS

BRAIN/SALT GLAND

PAGE(S)
15, 16
15, 16, 17, 18
12
13, 14
13, 14
13
15, 16, 17, 18
17,18
17,18
17,18
15, 16, 17, 18, 20
15, 16, 17, 18, 20
19, 20
19, 20

21
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NECROPSY DATA SHEET
(all measurements are metric)

Species |D# Date Collected Date
Necropsied
mmddyy mmddyy
Collection site
History: SEX (M/F/U) AGE:
Weight (kg) SCL CCL PL SCW CCW

(Circle most appropriate term(s)). Add notes as you seefit.
BODY CONDITION: (Good, fair, poor)
POST-MORTEM CONDITION: (Fresh dead, ~1 day old, >2 days old)

EXTERNAL EXAM (Skin, carapace, eyes, nostrils, cloaca)

MUSCULOSKELETAL: (Pectoral muscle atrophy-None, moderate, severe; Fat: firm, soft,
jelly-like; body cavity-L ots of fluid, small amounts of fluid, no fluid)

LIVER: (Surface: smooth, rough, granular, wrinkled; Consistency: firm, friable; Color:
homogenous/mottled, red, black, brown, purple, tan, yellow.)

HEART: (Surface: smooth, rough, granular, wrinkled; Consistency: firm, friable; Color:
homogenous/mottled, red, black, brown, purple, tan, yellow.)

LUNGS:. (Surface: smooth, rough, granular, wrinkled; Consistency: firm, friable, spongy;
Color: homogenous/mottled, pink, tan, yellow, grey, red, brown; TRACHEA-Lumen: smooth,
rough; Color: homogenous/Mottled, tan, white, red, brown, green, pink.)

SPLEEN: (Surface: smooth, rough, granular, wrinkled; Consistency: firm, soft; Color:
homogenous/mottled, brown, tan, red, black, brown, yellow.)

KIDNEY': (Surface: smooth, rough; Consistency: firm, soft; Color: homogenous/mottled,
brown, tan, red, black, brown, yellow.)

GONAD: (Surface: smooth, rough; Consistency: firm, friable; Color: homogenous/mottled, red,
black, brown, purple, tan, yellow.)
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THYROID: (Surface: smooth, rough; Consistency: firm, friable; Color: Translucent/mottled,
orange, red, tan, yellow.)

ORAL: (Mucosa: smooth, rough, granular, pitted; Color: homogenous/mottled, pink, tan,
yellow, grey, red, brown); Contents?

ESOPHAGUS-Mucosa: smooth, rough; Color: homogenous/Mottled, tan, white, red, pink.)
Contents?

CROP: (Mucosa: smooth, rough; Color: homogenous/mottled, tan, red, yellow, black, brown,)
Contents?

STOMACH: (Mucosa: smooth, rough; Color: homogenous/mottled, tan, red, yellow, black,
brown) Contents?

SMALL INTESTINES:. (Mucosa: smooth, rough; Color: homogenous/mottled, tan, red,
yellow, black, brown) Contents?

LARGE INTESTINES: (Mucosa: smooth, rough; Color: homogenous/mottled, tan, red,
yellow, black, brown) Contents

BLADDER: (Mucosa: smooth, rough; Color: homogenous/mottled, tan, red, yellow, black,
brown) Contents

BRAIN: (Surface: smooth, rough; Consistency: firm, friable; Color: Homogenous/mottled, tan,
red)

SALT GLAND: (Surface: smooth, rough; Consistency: firm, friable; Color:
Homogenous/mottled, brown, pink, tan, orange)

SAMPLES:
Formalin:

Frozen:

Other:
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