


| ID GUIDE TO LANIAKEA BASKERS
L-1 (BRUTUS ) ADULT MALE- WHITE “1” ON L & R SHELL; SATELLITE TRANSMITTER
ATTACHED FEBRUARY, 2007. LEFT HIND FLIPPER 1/2 AMPUTATED.

I-2 (HIWAHIWA ) ADULT FEMALE- PROMINENT 5 YEAR OLD HEALED INJURY (CRACK)
ON TOP OF SHELL.

L-3 (SAPPHIRE ) ADULT FEMALE — VERY FAINT FIBERGLASS REMNANT ON BOTTOM
LEFT SIDE OF SHELL. VERY ROUNDED SHELL.

L-4 (OLIVIA-DAWN ) ADULT FEMALE- RECTANGULAR TIME-DEPTH RECORDER (TDR)
AND SATELLITE TAG ATTACHED FEBRUARY, 2007

L-5 (ISABELLA ) ADULT FEMALE- RIGHT EYEBALL IS MISSING UNDER EYELID ( OLD
INJURY). VERY ROUNDED SHELL.

L-6 (OAKLEY ) SUBADULT-CLEAR PLASTIC DISK GLUED TO LEFT SIDE OF SHELL.

L-7 (WOOLEY BULLEY, LOPEKA) ADULT MALE- FAINT WHITE “L7” ON SHELL; VERY
LONG TAIL. LEFT HIND FLIPPER 1/3 AMPUTATED.
L-8 (KUAI) “HIBISCUS” GOLDEN DESIGN ON LEFT SIDE OF SHELL. NIGHT BASKER.

L-9 (?)SUBADULT.

L-10 ( SQUIRT) SUBADULT- LEFT AND RIGHT LATERAL SCUTES MISSING AND HEALED
ON EITHER SIDE OF TAIL ( DOUBLE SCALLOP)

L-11 (T-BOY) ADULT MALE- TUMORS ON EYES, MOUTH AND NECK. .TREATED WITH
DRUG DERMEX (10/05)

L-12 (MISSY) ADULT FEMALE- VERY ROUNDED SHELL. SATELLITE TAG ATTACHED
FEBRUARY,2007.

L-15 (MANAGIRL) ADULT FEMALE-NEVER KNOWN TO BASK, BUT COMMONLY SEEN
CLOSE TO SHORE FEEDING. REMNANT OF RECTANGULAR TIME DEPTH RECORDER
BOX ATTACHED TO LEFT SIDE OF SHELL.

L-18 ( PUKALANI ) ADULT FEMALE- FAINT WHITE “L-18” ON L&R SHELL; REMNANT OF
OLD FIBERGLASS ON TOP OF SHELL.

L-19 (SCALLOP) SUBADULT- HAS “SCALLOPED” EDGE TO RIGHT OF TAIL DUE TO
MISSING RIGHT REAR LATERAL SCUTE.

#

L-20 (HONEYGIRL) SHELL IS A DISTINCTIVE “HONEY” TORTOISE COLOR.

L-21 (PUNAHELE) ADULT FEMALE WITH QUARTER SIZE PUKA (HOLE) ON FORWARD
RIGHT SHELL.

L-22 ( TRIPOD) ADULT'MALE- HEALED AND AMPUTATED RIGHT BACK FLIPPER.
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L1 Adult Male — White "1" on L&R shell;
Left hind flipper 1/3 amputated but healed.

L2 Adult Female — Old healed impact injury (crack)

to top of shell. Please store in locker at Laniakea.



ID Guide to Laniakea’s most often recognized turtles — “The Magnificent 15”

L1 Adult Male — White "1" on L&R shell; Left hind flipper 1/3 al;nputated but healed.
L2 Adult Female — Old healed impact injury (_crack) to top of shell.

L3 Adult Female — Fiberglass remnant bottom of left side of shell.

L4 Adult Female — Time-Depth computer box glued to left side of shell.

L5 Adult Female — Right eyeball is missing (concave) under eyelid (old injury).

L6 Subadult — Clear plastic disk glued to left side of shell.

L7 Adult Male — White "L7" on L&R shell; Satellite tag with antenna glued to shell.
L8 Adult Female — Only ever known to bask at night.

L10 Subadult — Fiberglass remnant bottom left side of shell.

L11 Adult Male — Modest eye and neck tumors treated with the drug Dermex in
October 2005. As of March 06 likely at French Frigate Shoals.

L12 Adult Female — No distinguishing features.

L15 Adult'Female — Never known to bask, but commonly seen near shore feeding;
Remnant of Time-Depth computer box glued to left side of shell. As of May 06 known
to be nesting at East Island, French Frigate Shoals.

L18 Adult Female — White "L18” on L&R shell; Satellite tag with antenna glued to shell.
L19 Subadult — has "scalloped" edge to right side of shell over hind flipper.

L20 Adult Female — Shell is a distinctive "honey" color.

Note:

Adult — the largest turtles present at Laniakea.

Subadult — turtles about 3/4 the size of adults, sex unknown — all have short tails.

Adult Males — Tails that are very long — extending well past the end of the shell if the tail is stretched out straight (by the

turtle, not by you :)
Adult Females — Have short tails that are only about 1/8 the length of the Adult Males.

Marine Turtle Research Program

Pagific Islands Fisheries Science Center
NOAA National Marine Fisheries Service
2570 Dole Street -
Honolulu, Hawaii 96822

gbalazs @ honlab.nmfs.hawaii.edu

Please store in locker at Laniakea.
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Dermochelys coriacea (Leatherback turtle) Lepidoche

Caretta caretta (Loggerhead turtle)

Natator depressus (Flatback turtle) Chelonia mydas (Green turtle)

igure 2. The six marine turtle species occurring in the Pacific Ocean, all

shop. Not pictured is the subpopulation of the Eastern Pacific
Source: C. Limpus).

but the Flatback are the focus of this work-
“black” sea turtle, Cheldnia agassizii (Photo



| » S
Green Sea Turtles of the Pacific:

Saving the Hawaiian
Green Turtle

Pioneering work on the honu set
the stage for current science-based
Sea turtle conservation efforts
throughout the Pacific

he story of the honu (or Hawaiian green turtle) is
also the story of man. And prominent among the
many involved with the conservation of this
species is George Balazs, biologist and leader
of the “core” Marine Turtle Research Program at NOAA
Fisheries Pacific Islands Fisheries Science Center (PIFSC).
His nearly 35-year career has been devoted fo the
study and survival of the Hawaiian green sea turtle.

In 1973, when Balazs set out to count the Hawaiian
green sea turtles in the Northwestern Hawaiian Islands,
he found just 67 nesting females at the uninhabited
East Island of French Frigate Shoals. Subsequent
research confirmed that the fate of the endemic honu,
throughout the entire Hawaiian Island chain depended
on fewer than 150 females nesting each year.

Thirty years later in 2002, on the same island, Balazs’
research team counted 467 females — a nearly 300
percent increase!

“If someone had told me thirty years ago that the honu
would become so visible and so enjoyed as part of our
greafer Hawafian community today, | would not have
believed it,” Balazs says.

George “Keoki” Balazs, universally recognized honu expert,
was honored with the National Conservation Achievement
Award in March 2005 by the National Wildiife Federation ation for .
his work on the rewmyofﬂteﬁgmnaﬂgrvenmm




BATA SOURCE: NOAAFIBHERES PIFSC -

Estimated number of Howaiian green sed turtles nesting
at East Island, French Frigate Shoals, NWHI, 1973-2006.

Today, the recovering trend of the once nearly depleted
Hawaiian green sea turtle is proof positive thata
population can recover, given time and appropriate
protection. These results have challenged long-held
conventional wisdom that a seriously depleted population
might take 100 years or more to recover after the cessation
of harvesting, in part because of low reproduction rate,
fate maturity and long life span.

This pioneering work further provides evidence of the
importance of a holistic approach io sea turtle recovery
efforts. The long-term research on the honu concludes that
the increase in nesting females could not be attributed
solely to protection under the U.S. Endangered Species AcL.

The increased abundance of nesting females was helped by
both the reduction of nesting beach disturbance at French
Frigate Shoals in conjunction with conservation efforts of
both aduit and juvenile greens in coastal waters around the
main Hawaiian Islands.

While special circumstances can be attributed to the
current population trends of the honu, due to nesting
beach isolation in the Northwestern Hawaiian islands
(NWHI) and its relatively small ecosystem confined to the
Hawaii Archipelago, Balazs’ work has helped set the stage
for scientists researching loggerheads, leatherbacks and
hawkshills whose migrations across international borders
complicates conservation efforts.

“ps a scientist, | know that turtles are harvested worldwide
for a variety of reasons, including out of necessity for
survival,” Balazs says. “Here in Hawaii, | want to see

the turtle returned to levels of abundance to fulfill their
ecological role as part of our Hawaiian community.”

American Samoa DMWR staff, Siaifol fa’aumu (left),
Kate Saili (center), along with the Mayor of Malota,
tisona Leiataua (right), prepare fo release @ hawksbill
turtle with a satellite transmitter in February 2006.

S ince 2003, the NOAA Fisheries Service Pacific
islands Regional Office (PIRO) has undertaken
sea turtle conservation and management activities
geared towards institutional capacity building for
sea turtle conservation, management and research
in the U.S. flag areas of American Samoa, Guam,
and the Commonwealth of the Northern Mariana
Isiands (CNMI).

The PIRO is working to build capacity fo support
assessments of local sea turtle populations. In
American Samoa, sea turtle research activities

are conducted by the Department of Marine and
wildlife Resources (DMWR). They are trained

with skills to deploy satellite transmitters, beach
mapping, identification of sea turtie foraging areas
and underwater surveys for turtles. The CNMI
Division of Fish and Wildlife is conducting nesting
beach monitoring and surface and underwater
surveys to ascertain turtle distributions and
numbers throughout the Marianas archipelago.
in Guam, the Division of Agriculture and Wildlife
pesources (DAWR) undertakes nesting beach
monitoring, aerial surveys and collection of nest
inventory data, The Guam DAWR has also initiated
a volunteer program, Haggan Watch, that now i
has over 40 members to assist with sea turile ;
conservation on Guam.
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Green sea turtle and diver.
Ecotourism, is a major
industry in Hawaii, and
the honu are an important
component of this markef.

George Balazs with assistant
Bridget McBride fitting o green seq
turtle with a sotellite transmiifer.

Balazs first became aware of the pligh
of the honu in 1969 in Lahaina Harbor,
where he and wife Linda observed
fishermen unloading live sea turtles
bound for restaurants along the

west coast of Maui. Balazs began to
question whether the harvesting of
honu was going on at a faster rate tha
the animals could replace themselves
He wondered, “How many turtles can
there be out there?”

As he delved into this question, Balaz
was astonished to find that biologists
knew surprisingly little — even the
basics of reproduction, population an-
ecology — about sea turtles in general
This work, eventually spanning over
three decades, became the basis of the first in-depth, scientifically rigorous
population study of the Hawaiian green sea turtle.

Over time, PIFSC’s Marine Turtie Research Program expanded to include a strandir
program and investigations on fibropapillomatosis, a tumor-forming disease that
reached epidemic levels in the 1980s and 1990s. The project also helps build
capacity throughout the Pacific region by training researchers on data collection
and research methods in the Pacific Islands of American Samoa, Guam, Saipan
and Palau among others.

The honu is a genetically distinct Hawaiian stock, an “original native Hawaiian,”
that nest almost exclusively in the French Frigate Shoals and forage around the
main Hawaiian Islands. As part of his work, Balazs leads teams of researchers
and volunteers to monitor the honu at nearly 25 study sites in the main Hawaiian
Islands, with the Big Island of Hawaii and Molokai currently providing the most
important foraging areas for the honu.

Balazs’ precedent-setting work confirmed his suspicion that the rate of harvest, if
remained unchecked, would result in a devastating, possibly irreversible, decline,
in 1963, records showed that 380 pounds of sea turtle meat were sold, but by 197:
that number had jumped to 25,583 pounds. Unregulated harvest was threatening
the species survival, and by 1978 the green sea turtle was listed as threatened
under the federal Endangered Species Act.

Conservation efforts over the last three decades are the result of many concerned
people, including local legislators, resource managers, environmentalists, the loc
community and fishermen. Among the latter were many seasoned fishermen who
early on recognized the honu’s decline and whose vast knowledge about the hony
has enriched and inspired research.

A paper Balazs co-authored with Milani Chaloupka in 2004 provides encouraging
evidence on how this species is recovering. The study documents the speed of
population recovery and that such a large population could have quickly resulted
from so few individuals.
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DIEL BEHAVIOR OF TWO ADULT BASKING TURTLES AT LANIAKEA, HAWAII

INTRODUCTION

Green turtles (Chelonia mydas) found in Hawaii primarily belong to a
metapopulation that is genetically different from green turtles found elsewhere in
the Pacific (Balazs & Chaloupka 2004). One unique behavior of members of this
Metapopulation is terrestrial basking, which is unknown in other populations
except for occasional basking in the Galapagos, and the Gulf of Carpentaria in
Australia (Balazs & Chaloupka 2004). Also there has been a notable increase of
basking in the main Hawaiian Islands since 1994 (Rice et al. 2002). Theorists
have proposed several possible explanations for basking. Some of the more
popular theories are energy conservation (Swimmer & Balazs 2000; Whittow &
Balazs 1985), reduced exposure to marine predation (Green, 1998), and
thermoregulation (Spotila & Standora, 1985). Basking behavior is most likely
exhibited for a combination of reasons and is, for unknown reasons, notably
mare common in the Hawaiian Islands.

Since 1998, adult green turtles have basked at Laniakea, a white sand beach on
the North Shore of Oahu (21° 6'N, 158" 10'W). it is a popular surf spot and
frequently visited by tourists and locals. Juveniles and adult are turtles present in
the area, but only adults bask on the beach, seemingly, unaffected by humans
(fig 1). Motto-tool numbers were pmmamp e
lightly etched into the carapaces of #%
basking turtles to aid in individual
identification. In 2003 a remote
controlled video camera was placed
at the site to allow continuous
monitoring of basking behavior. |
Over the last decade or so dive
computers often termed Time Depth
Recorders (TDR'’s), have provided a
considerably large amount of
information about dive profiles and
surfacing intervals of marine | Figure 1.
animals (Hays et al. 2004). In . — :
October 2003 TDR’s were attached on habitual baskers that had been previously
captured and tagged. This paper analyzes data collected from two male habitual
baskers at Laniakea that were fitted with TDR’s. The aim of this paper is to
analyze the basking and resting behavior of these adult turtlies and compare it
with the behavior of two sub-adult turtles of unknown gender from Kiholo Bay
studied in 2002 (Quaintance et al. 2003).
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Kiholo Bay lagoon is approximately 150 miles SSE of Laniakea on the Big
Island’s Kona/Kohala coast, at 19° 52'N, 155° 55'W. Researchers have observed
sub-adults to juvenile turtles basking in Kiholo since 1994 (Quaintance et al.
2003). The shoreline of the lagoon consists primarily of basaltic rock and
consolidated pahoehoe lava. The south shore, which separates most of the
lagoon from the ocean, is made of rounded basaltic rocks, with a small gravel
beach called “Turtle Beach”. Turtles in Kiholo unlike Laniakea choose to bask on

the gravel beach even though there is sand nearby

and if they are approached they return to the water. Figure 2. 67x17x17mm.

Also there seems to be less food available at Kiholo,

which may by limiting the population’s growth. Food at Laniakea
appears to be more abundant. The turtle were observed in similar
was o the turtles at Laniakea with motto-tool numbers and remote
controlled video cameras (Quaintance, In press).

MATERIALS & METHODS

Motto-tool numbers were used to identify habitual baskers; they
were labeled with “L” for Laniakea then consecutive numbers. L1
and L7 were fitted with a MK7 and a MK9 respectively (fig 2) |
because of their habitual basking behavior. The TDR's were ||
programmed to record depth, temperature, and resistance (only ||
on the MK9) every minute. Temperature recorded is external or
ambient environmental temperature.

The TDR’s were attached to each turtle’s carapace with layers of |
fiberglass on the 2™ lateral scute (fig 3). A PVC box with a
removable lid served as the container for the TDR. The TDR |
could easily be exchanged (removed) by taking the lid off,
removing the TDR, placing a new TDR in the case and reattaching
the lid. A layer of Keviar was also used on the outside for added .
- ' protection. A more detailed
description of attachment procedure
| can be found in Rice et al (2000).
SeeSge  — This method of attachment has been
el e - - 9 used in several other studies and has
w o = Ryt been found to be very safe and secure
s, - ~__ (Glen et al. 2001, Quaintance et al.

*

] ‘ 2003, Rice et al 2000).
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- The data examined in this paper runs
- from December 28, 2003 to March 3,
. 2004 or 70 days for L1 and October 1,
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days for L7. This data was recorded when the TDR's were attached until just
before they left Laniakea to migrate to the French Fidget Shoals.

Behaviors were divided into three categories basking, resting, and other. In
previous papers a foraging category was used (Quaintance et al. 2003) but
because these turties showed deeper non-resting dives that could have been
foraging they were included in the same category rather than creating a new one.
Behaviors were defined as follows; Basking behavior was indicated by a change
of the conductivity reading in conjunction with an increase or decrease of 3 or
more degree’s in temperature for more than 10 minutes at a depth of 0-3m.
Resting behavior was characterized by flat bottom dives deeper than 3 meters,
more than 20 minutes long, and bottom depths varying no more than 3 meters
during 90% or more of the dive. Other or feeding, diving and non-resting/basking
behavior (fig 4). -
s o Figure 4. L7 November 16, 2003; Resting, Other and Basking
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h o w

63 125 187 249 311 373 435 497 559 621 683 745 507 869 931 993 10551117 1179 1241 1303 1365 1

Time (minutes)
Basking behavior could result in a decrease in temperature if the animal hauled
out in the evening, night or when there were high winds. Normally once the
turtle's temperature was below ocean temperature it would shortly return to the
water.

RESULTS

Out of 155 days L7 spent a total of 55% resting, 11% basking and 32% doing
other behaviors. On 53 of those 155 days L7 hauled out to bask during some
part of the day to bask, the maximum duration was 15 hours during 3 episodes in
the same day. Figures 5 and 6 show the frequency of basking days.
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Out of 70 days L1 spent a total of 11% of the time resting, 17% basking and 72%
doing “other” behaviors. On 38 of those 70 days he hauled out during some part
of the day to bask, the maximum duration per day was 13.5 hours during one
episode (fig 6).
Figure 6. L1 Basking Frequency over 70 days
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Figure 7 compares the amount of time each turtle spent doing “resting”, “basking”
and “other” behaviors. Resting dive duration was compared with the dive depth.

‘81 Figure 7. L1 (70 days) vs L7 (155 days) %
oy Diel Behaviors

B0 e : S SRl L A ST
70%

o
o
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20% +
10% -

0% -

Percent of total time

Resting Basking Other
Behavior

L7 made 1,652 resting dives with a maximum duration of 202 minutes, and L1
made 225 resting dives with a maximum duration of 96 minutes. 97% and 99%
of resting dives for L7 and L1 respectively were above 20 meters.
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Figures 8 & 9 show the relationship for L1 and L7 rpspecti\iely between the
average depth of each resting dive and duration of the dive.

Figure 8. L1 Depth vs Time, 70 days
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L1 shows a high correlation because r=0.814 or depth correctly predicts duration
81% of the time.

Figure 9. L7 Depth vs Time, 155 days

250 -
y = 4.0517x + 13.962
R? = 0.2275
200 e

3
= |
2 150
E
® 100
E
—

50 +

0 T L
0 5 10 15 20 25

Depth (meters)

L7 does not show a good correlation with r=0.5 depth predicts duration only half
of the time.
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DISCUSSION

L1 had a very strong, positive correlation between resting dive duration and
depth, r=0.81. The deeper his resting dives got the longer he rested. However, it
is important to note that there is a cluster of points from 4-6 meters that could be
acting as one point and throwing the r-value off. Though, this positive correlation
has been found by other studies (Hays et al. 2001). Hays also argued that with a
full breath of air a turtle would become negatively buoyant deeper than 20
meters. The data from these turtles supports that thought since 97% of the time,
the turtles were above 20 meters. The few times that L1 and L7 did rest deeper
than 20 meters can be explained by resting on a shelf at that depth.

Figure 10 compares two sub-adult green turtles from Kiholo Bay Lagoon
(Quaintance et al. 2002) and the two adult turties from this study.

Figure 10. Kiholo Sub-adults vs Laniakea Adults Diel Behavior
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E 70% EIMT 94 (sub-adult)
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g 50%
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<]

30% 1

20% -

10% -

o% i

Resting Basking Foraging/Other
Behavior

There are no distinct differences besides L1’s resting and other behaviors. It is
most likely that much of L1’s resting behavior was somehow masked by what
seemed to be other behavior.

Figures 5 and 6 show that basking was slightly clumped in groups of several
days of basking followed by several days of other activities. This would suggest
a multiple day cycle of resting and basking or other active behavior. These
cycles could be driven by environmental influences such as tides, surf, clouds
and/or human impact. All basking episodes were initiated during the day and
often extended into the night. This would suggest that thermoregulation and the
warming effect of basking is a crucial benefit of basking.

it would be interesting to gather resting dive depth and duration data to more
strongly support the correlation. There were also deeper migration dives during
each turtle's migration that would make a fascinating comparison. Also, it might
be good to look at basking initiation times and durations to see if there are any

patterns.
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There were no significant differences between the sub-adult turtles of Kiholo and
adult turtles of Laniakea. This suggests that reasons for basking are similar to
green turtles of all stages of development. This is interesting because the
biggest difference between sub-adult and adult turtles is size, in fact that is what
it is defined by, and it would seem that basking would affect different sized turties
in different ways. For example, it would take longer for the internal body
temperature of a large adult turtle to heat up than it would for a small sub-adult.
Because this size difference doesn't seem to make a difference, it would seem
that there is another simpler reason of basking common to both stages of
development.
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From: davidb99@hawaiiantel.net
To: Laniakea1@aol.com
File: honuoverswirl.zip (1043411 bytes) DL Time (719187 bps): < 1 minute

Sent from the Internet (Details)

so cool, Joanne... really like your images... you're going to enjoy
having the creative juices flowing.

It's neat how you're photographing with a natural setting rather than

the old blue/black/red velvet or whatever neutral background. Couple of
suggestions... of course, remembering that it's all subjective,

amazingly enough some people see things other than the way | see them
(but | can handle their imperfection). (JUST KIDDING)

If | have sky in an image, | tgry to have it biue... don't like white
sky (cloud) background...

The backlighting with sun shining through from behind will work really
well with your etchings, as it did in the honu glass. With the

hibisucs, you could even play with a small flashlight shining a beam of
light from behind to create a little more definition...

| would have cleaned up the grass a bit, | find little pieces of dead
grass, stems efc. distracting.

When you focus, usually you take the nearest edge... so, for example,
rather than focusing on the honu etching, you'd focus on the nearest
edge of the glass... depth of field becomes important... you might want
to get the whole glass focused, but have the background blurry. You
control that by controlling the aperture (lens opening). The bigger the
number as in f16 or f22, the greater the depth of field... smalller
number, lesser depth. When you buy a lens, they have a chart in the
instruction booklet that show the exact depth of field measurements if
you want to get technical.

Tripod really helps for still life pics like this, but it's not
necessary... however, it allows long exposures to be held still...
sharper pictures.

Nice work! and cool stamp too.

interesting you should mention swirling waves, was trying to capture
that myself, without success.

db
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Subj: more

Date: 1/7/2007 1:58:05 PM Hawaiian Standard Time

From: davidb99@hawaiiantel.net

To: Jokaloke@aol.com :

File: kaenaalbatrosspslo.zip (198814 bytes) DL Time (719187 bps): < 1 minute

Sent from the Internet (Details)

by the by, | usually try to create rather small sized images for e-

mailing (100-300 Kb) although sometimes because of photoshopping or
whatever (as in taro leaf) the images don't reduce down. There's free
google software called Picassa which doesn't do near the quality image-
manipulation as photoshop but it's quick and easy, and includes an e-.
mail setup right there. The glass images were about 1200 or 1400 Kbs.

Not trying to be critical, but you asked for suggesﬁons!!

db
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Jill Quaintance Page 8 : 4/1/05

Annual Symposium on Sea Turtle Biology and Conservation,” Philadelphia PA,
USA.

Quaintance, JK, MR Rice & GH Balazs 2002, “Basking, foraging, and resting
behavior of two sub-adult green turtles in Kiholo Bay Lagoon, Hawaii,”
Proceeding of the 22 Annual Symposium on Sea Turtle Biology and
Conservation, NOAA Tech, Miami Florida USA, pp. 225-226.

Rice, M, GH Balazs, D Kopera & C Whittow 2002, “Ecology and behavior of
green turties basking at Kiholo Bay, Hawaii,” In: A Mosier, A Foley & B Brost,
comps. Proceedings of the 20" Annual Symposium on Sea Turtle Biology and
Conservation. NOAA Tech. Memo. NMFS-SEFSC-477.

Spotila, JR & EA Standora 1985, “Environmental constraints on the thermal
energetics of sea turtles,” Copeia, pp. 694-702.

Swimmer, JY & GH Balazs 2000, “The biology of basking in the green turtle
(Chelonia mydas). In: FA Abreu-Grobois, R Brisefio-Duenas, R Marquez-Millan &
AL Sarti-Martinez, comps. Proceedings of the 18" Annual Symposium on Sea
Turtle Biology and Conservation, NOAA Tech, Memo NMFS-SEFSC-436, pp.
233-234.

Whittow, GC & GH Balazs 1985, “Basking behavior of the Hawaiian green turtle
(Chelonia mydas),” Pacific Science, 36:129-139.
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Page 1 of 3

Subj: Fw: Laniakea Turtle Concerns/Task Force
Date: 8/22/2006 1:04:22 PM Hawaiian Standard Time

From: johnn001@hawaii.rr.com
To: johnn001@hawaii.rr.com, Jokaloke@aol.com, Jennifer. Metz@noaa.gov

Sent from the Intemet (Details)

—— Original Message ——-

From: Denise Antolini

To: Nancy John

Sent: Tuesday, August 15, 2006 7:27 AM

Subject: Fw: Laniakea Turtle Concerns/Task Force

Nancy -

This is the letter | wrote long ago (last summer) about this issue.

If you wanted information on "how to start an MLCD" or want to talk about turtle laws,

let me know.

Best regards,

Denise

—— Original Message ——

From: Denise Antolini

To: repmagaoay@Capitol.hawaii.gov

Cc: jill..komoto@hawaii.gov ; Melissa Bos ; Reed Matsuura ; Maria Carnevale ; Blake McElheny : Larry

M_ce!henv ; sallyyoungblood@hotmail.com ; corasanchez@hawaii.rr.com ; ‘The Leinau People' ;
mfke@conservalion practice.org ; Scott Atkinson ; Debbie Gowensmith ; meadec001 @haw_aji?r.com : Antya
Miller ; 'CASLER, Bruce' ; Doug Cole ; 'Jason Philibotte' ; tportner@audubon.org ; wayneholu@aol.com ; Toni
Sickler ; Athline.M.Clark@hawaii.gov

Sent: Sunday, August 07, 2005 10:04 AM

Subject: Laniakea Turtle Concerns/Task Force

Aloha Mike -

It was nice to see you the other night in Haleiwa at the DLNR Marine Managed Areas meeting. | look forward to
following this important issue with you in the next Session.

| am writing this letter as a concemed resident of the North Shore and as someone familiar with the laws
protecting Hawaii's Green Sea Turtles based on my 17 years of experience working in the environ mental law field.

As | mentioned to you after the meeting, | believe that the situation at Laniakea regarding the explosion in tourism
around the Green Sea Turtle feeding area, which is essential habitat for the turtles even if not officially designed
as such, deserves your immediate attention. Many, many North Shore residents have raised this issue informally
(see the last two issues of the North Shore News) and have mentioned it to me over the past several months. In

my view, the key concerns are:

1. Turtles. The ibvious harassment of the turtles, which are listed as a Threatened Species under the federal and
state Endangered Species Acts. Harassment of turtles (e.g., by feeding, touching) can be considered illegal
"take" under both acts and subject to criminal and civil penalties. Stories abound about tourists feeding turtles
lettuce and junk food, riding on their backs, posing for photos by manipulating them or even putting cigarettes in
their mouths. These acts are not only deeply offensive but illegal. Even though the Green Sea Turtle is on the
rebound in Hawaii, it is still a protected species deserving of our utmost attention. Turtles are an ancient species
that are beloved worldwide and clearly are a major attractor for tourists, but more importantly they are culturally
important in Hawaii, a source of pride and wonder for residents, and a strong indicator of the health of our
oceans. On the North Shore, we are very lucky to have an apparently healthy and growing turtle population. We
have a responsibility to protect the turtles. Itis our kuleana.

2. Traffic. The severe traffic problems along Kamehameha Highway. As you know, the backup along this stretch
dunng_ the Summer are chronic, and have increased substantially, if not exponentially, in the past two years. The
result is not only safety hazards (e.g., rear ends, road rage, breakdowns) but delays for residents trying to reach
work and school. Laniakea is now often worse than the traffic backup at Waimea Bay.

Tuesday, August 22, 2006 America Online: Jokaloke



Page 2 of 3

P4

3. Safety. The highly risky safety situation for both visitors and tourists who are crossing the highway in
unprecedented numbers. In particular, | am deeply concerned about tourists unfamiliar with the traffic and
families with children. People often dart back and forth across the highway without looking carefully, or leave
family members behind on one side while running across, causing even more risks. I've been told that accidents
in this area are on the rise, and | fear that a major tragedy may happen soon without immediate safety measures.
Residents who are aware of the stituation and try to slow down and allow tourists to cross the streeet are then
sometimes at risk for fender-benders and the anger of cars backing up behind. The State Department of
Transportation, which is responsible for safe highway design, including shoulders, needs to take even temporary
action soon to avoid not only the accident but the liability. At minimum, perhaps unobstrusive, cost-

efficient temporary measures can be put in place such a crosswalk and rumble-strips until a the master plan for

parking and amenities comes into place.

4. Tourism. The uncontrolled tourism, primarily from "eco-tourism" vans and fimousines that use this area are
problematic from many perspectives.

First, they often parkillegally. Please see the Letter to the Editor by Kevin Chong in the most recent (August 3,
2005) issue of the North Shore news for more details, including the license numbers of these vehicles. This
creates even more safety problems as they often unload passengers onto the highway and protrude into traffic, or
simply are a distraction to drivers.

Second, they are allowing their passengers to overcrowd the beach and harass the turtles. This smalt end of
the beach often has 20-50 people in the water, many snorkeling.

Third, they are using the beach area (the nice, calm end of Laniakea Beach) as a public toilet. Since there are
no oth_er options, the tourists are obviously using this area for a illegal pit stop. My guess is that the fecal coliform
count in this area is very high. This is unconscionable.
Wal;’::.mrth, their use of the area is unsightly. It is commercializing our public beaches in the most inappropriate

lflfth, the problem itself has triggered signs from agencies and signs and trash cans publicizing the turtles by
individuals apparently attempting to educate tourists, further atiracting people to the area and creating an
unsightly mish-mash of commercialism and signs.

There are other concems, but these are the primary ones from my perspective.

Now, what to do? You are the right person, in my view, fo take the lead on this issue not only because it is within
your district but also because you have the ability to pull together the diverse set of stakeholders that are critical
to resolving the problem and protecting the resource and community. Particular now, off-session, is the time to
convene a sensible task force to address the issues in a thoughtful way.

Therefore, | suggest that you convene a Laniakea Beach Task Force that would pull together all the major players
on this issue, conduct an immediate site visit to the area during peak visitor hours, hold well-publicized public
meetings in Haleiwa and Sunset, and work out some effective solutions as soon as possible. In addition to
Senator Bunda and yourself, the players would include, at least:

1. Federal: U.S. Fish and Wildlife Service (jurisdiction over turties on land, and there is basking activity in the
area) and the National Marine Fisheries Service (turtles in the ocean), including especially George Balazs.

2. State: State Department of Transportation (highway and shoulder); State Department of Land and Natural
Resources (because the turtle is a state-listed protected species); State Department of Health (water quality, lack
of sanitation); State Attorney General (liability for unsafe highway situation); Hawail Tourism Authority (to address
the marking of Laniakea, which has so obviously pushed up the number of visitors); The University of Hawaii
faculty involved in research in the areas of concern.

3. County: City Parks and Recreation (beach jurisdiction and upcoming master planning process); Honolulu
Police Department (illegal parking, illegal signs); Councilmember DelaCruz (I spoke with Reed Matsaura about

this yesterday).

4. Local residents: North Shore Neighborhood Board, Sunset Beach Community Association, any associations
of residents along Papailoa and nearby areas; Meadow Gold Dairy area businesses and residents; Haleiwa Dive
Shops. Please also notify our group Hul Malama O Pupukea-Waimea of any actions as well; even though our
focus is currently on Pupukea-Waimea, many of us are concerned about this issue as well.

-y -
5. Conservation organizations with expertise: Hawaii Audubon Society, Conservation Council for Hawaii, Sierra
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HONU

The Hawaiian green sea turtle is 1 of 7 species of sea turtles found around the world. 6 of the 7
turtles are found in the Pacific ( olive ridley, loggerhead, hawksbill, leatherback, flatback, black

and green)

Unlike the humpback whale, which is a mammal, the sea turtle is a reptile, such as the alligator,
crocodile, snake and dinosaur. In fact, the sea turtle lived in the ocean 100 million years ago.

DESCRIPTION

The honu is called the GREEN sea turtle , not because of its shell, which is actually olive, brown,
and black, but because of the color of its fat.

HOW MUCH DO THEY WEIGH? When the honu is full grown, it weighs anywhere from 125 to
250 Ibs.

HOW BIG ARE THEY? At birth the baby, called a hatchling, is about 2 %2 inches and at full
_ maturity the honu shell, called a carapice is over 4 ft. long.

WHERE DO THEY LIVE?

They liye offshore in underwater caves, on ledges, and shelves. They bob their heads above
the ocean’s surface to breathe about every 10 minutes. When they are resting or sleeping they
can stay under the water for 2 % hours.

WHY DO WE SEE THEM SWIMMING NEAR SHORE?
The honu is a vegetarian. It eats the seaweed (limu )
that grows close to shore.

WHERE DO THEY LAY THEIR EGGS?

Every 2 to 5 years they swim or migrate over 500 miles to the French Frigate Shoals, part of our
state, to dig nests and lay their eggs. On very remote islands, where they will not be disturbed,
they dig holes in the sand with their flippers, then deposit a clutch of 100 eggs. They may return
7 times every 2 weeks to lay other clutches. The eggs look like ping pong balls, with a hard
leathery shells. After 2 MONTHS, the tiny turtles ( hatchlings) hatch from their eggs, dig out of
the sandy nest and scurry quickly to the ocean. Unfortunately, only 1 out of 1000 hatchlings will
live to become adults. They are preyed upon by frigate birds, crabs, and sharks.

WHAT IS THREATENING OUR HONU?

MAN -

The Hawaiian green sea turtle is threatened by man. Singe 1978, the honu has been protected
by the ENDANGERED SPECIES ACT. 'No longer can anyone kill the Hawaiian green sea turtle
or bother it dead or alive. Unfortunately, the honu still dies when it becomes entangled in fishing
nets and fish lines . | have found 2 turtles on the North Shore that were strangled by fishing lines.

Ocean debris, such as plastic containers and styrofoam also harm the honu. They mistake
it for food, and cannot digest it.

TUMORS - Mysterious large tumors have appeared on the eyes, flippers ans heads of the
honu for the past 20 years. It looks like a large cauliflower growth, and it prevents the honu from
seeing and swimming. The cause of the tumors is unknown, however, the scientist believe it may
be due to a virus or pollution in the ocean.

HOW ARE SCIENTISTS ABLE TO STUDY THE TURTLES? The scientists spend time in the
French Frigate Shoals watching and recording the habits of the honu. The turtles are now being
tagged with small clips on their flippers and with sattelite transmitters so their migratory patterns
may be monitared.

-







T — T —— r

B and Naturalist

Questions? Please Ask Me |



96£2-22896 IlEMBH ‘NINJOUCH

100113 8j00 0252

J8jusy) @ousiog seleysld Spue|s] oioed

90lMeg salaysid sulBl [BUOHEN ‘YYON
weibold yosieasay ajun | aulep

_ﬂ
< L |=s
_O )] -9 _A; e Q.VNW
za || o fo=Z!
@ Mg ¢ 2\ | Averd I pwdgo 2 b
oh o A0 17| 7 T A # et M_H | |“ee-4 | gy
QU e A7eq g N\ a1 ¢ Rn'7 | ;%__,5 Z Iwda4 ¢ et 7114
TR 9| | | P £ aT
T < ' 2) ; sy
— GO ) TR0 M 5 €149 ¢ | 2wl z | gl
= . \\yﬁv&l \ ; M\_
:.mwoo commn cw.moo sl LW | uoeeq m:._xmmn _.
S31ON —fdosd T ssumnL | unowanw AYQ/31YQ

VIMVINVTHO4 V1vd SNSN3D

DR T



96£2:22896 IIEMEH ‘NjNjOUCH

190115 9j0q 0452

lgjues) eouslog saleysid spue|s] oijioed

80IN3G SBUBUS|d SUMEB [ELOREN ‘VYON
weiboid yoseesey ajun| sulepy

_ op
ey,
|
V@ | o AR
N._....\N \.(Q“\ﬁ.h
Q-1
. o PAC
- A4 aﬁ\)ijubm% & Nﬂiax\a\g\w) A | Le & \gﬁ M\ MMhhm.;loawN..
|JK,.5 SO AT Y 00uUL MOV b =0 W L 22 a4d A OA: /1 WU
el I Bl W R sl Il ey P
S0Lt 8P5 @ g MUD 7~ g\%ﬁ@i\u‘iﬁm L2 9 | B¢ g | L7y .
7 -, FA | = &8 Y
Veragr |eSSe Q &- 2 dm.w.uh @.ﬁ.@.@
2 rayoc) L0 TUOY Il 7 | ool o] @ O & | A Aip "
%\B'duq T M ot mﬂw%d&\mu YU g 0/ 2 | 7| aon / 92! mwp .
T Dyopy U2 YUY &&&v\qm\ 8/7 s/| og <. Y4 | 0|/ o €l Jx&
ues00 comm.m uesd0 | sl LN yoeeq Buiyseq
ui "oN uo 'oN ui "oN Uuo 89€]d] "ON
S3LON 37d03d ERIE HNOH/ANIL | AVa/3LVa

VIMVINYT HO4 Y.1va SNSNID




96£2-22896 llEMeH NNJOUOH

188115 8|00 0.52

12]Uag) 80US0S SBLIBUSI] SPUR|S| Joed
201M8g SalIeYS] dulE [BUOREN ‘VYON

weibold yoseasay ojn] suley

uess0 yoeaq ueaso | sal LW | uoeeq | Bupseq
ui "oN uo "'oN ui "oN uo aoeld "ON :
S3.1LON 31d03d S31idnt HNOH/ANIL | AVd/31va

VIMVINYT HO4 V.Lvad SNSN3D



OBES-22896 lIEMEH ‘NnjoucH

1881 0/0Q 0452

Jajuag e0ualog saiays!d Spuels| aljioed
80IA13G SelieyS]d BuLIeyy [euOnEN

HO/E0v2-60

SX'E060WI0J BjEpTSNSMB0 ea)EIUE

el
il | Ol
T 7 [Wiz| e
R | & 7
i o |Ma| bz
@il
i) = |wde| 74|
ol Pk
21 _
1| e[S W
Ues00 Ul ‘ON | yoeeq uo ‘oN fuesoo ul 'oN|  s.al LN oeeq uo eoe|d Bupjseq ‘oN
S3.1LON S3114HNL HNOH/ANIL

VaMVINVY1dO4d v1vad SNSN3O

ey ™
# 7™
N LA

Avaalva

_—
C




Yooy

™y

96€2-22896 |[BMEH ‘N[njoUOH

984S 810Q 0452

I8jua]) 30UBIDS SalIBYSIY SPUBIS| OlIoRd
80IMSS S8LIBYSId BULIBYY [BUOIEN
wesboid yosessay sjun) suuep

HO/P0-L1-20

SPUE060 WUOJ Bjep  SNSSUS9 BBy BIURT

/(

DN e
s ' L_. / Al y7
=G \l & /=7 24 C DW_M / mw\v // \«Q\QNMJ
7 - ; T2 Af~ o ,\Ji\mm\ ok
= | e | AT e [ g
. = “dU'ayc gmo_um.
%@Q%U%ﬁ?ﬁv Ol —|=paw) o] J _
_ _N\||1¥ / Z - 1[——jo0 1l e i
yu/ NNPS e I@\ \IMA [~ .\J...C”_..d.,m,rafmau \\4\ of \l}\mu\mj
A% InY)|
. SHhad et s
=| O 97| ~minpg ! | ez |PYH
on) e “ YV
%\_AW o \&\Q\ “
&Q ns :ﬁ.;\ &~ Q 0/<7 1Y / oL %@\@\0
Lol ) o5 S wd . | P
me\.\wx@w\oquw WMN Q © Q M_\ - \u@w«vn.wwmwg / o5y %Q\% ‘ \N
al 5 4 | sk
Rz vy c Sha) ta 4.
\Jﬁ\%womwwm in fov <7 \.x@bﬁ.wm 4 S 059 \_an&h I f
Lo m
74 L e
| 0) 0 | L2 | ey f e Rl
UBa20 Ul 'ON | yoeeq uo "ON fuesdo ul ‘oN w_ﬁ.”__ .:.2 yoeaq uo ade|d Buiyseq ‘oN
S3LON 31d03d CERIEO HNOH/ANIL |AVYQ/3LYA

7 Q02

VaMVINVY1dO4d V1vad SNSN3IO



96€2-22896 llemeH ‘ninjouoH

18_4S 8j0Q 0452

Jajusy 80UBIDS SaLBYSI4 SPUE|S| Dyioed
80108 SSLIBYSI] BUYB [BUOIEN
weifiold yoseasay ajun sulely

HO/¥0-L1-20

SIX'£060 ULIOJ BJEp SNS-U80 BaXBILET

[
WY | )
| Q| - A i § VG| e
011 | 7o oous S
~ Pos o saeps Bl . e ¢l H__wu.ﬁk.
b ST 21| Sperrl 597> E@
. &N N2
| & S S_B&\ — Q'
i = T = ade| “f
L
: rc& 5 |
~ O A _ \&,Q..N U_\m,
Udrv
= /AMMH% A
. = . uayy
Moo d = e A
OPYIS
7T 4
Al i en] YR L SQWW\; o
Ues00 Ul "ON | Joeaq Uo ‘ON Juesd0 Ui oN| sl LIN yoeaq uo ede|d Buniseq ‘oN
S310N _31d03d 1 S31idHnL : : HNOH/ANILL {AVd/31va

VAMVINV1 HO4d V1vd SNSN3D

T






96£2-¢2896 lIBMEH ‘NNjOUOH HOMNFO-L1-20
18815 8|10 0452 ) SPUE0B0 WIO) BlEp  SNSSU9T ESYBIUET
lajuay 20usIDg Seuaysly SPUE|S| oiged

90IMBG SalIaysld SULBY [BUCHEN

wesfold yoreasay ajun | suLep

Lo Tt
E = ()

1
Ha)gd
n

O+ (B O ad) |

~hy -
71| »moueys gt G 3._\ &

\_.‘f.abvwﬂ 5\*&& J

@e §_§ #\ 7 @, O O | wd \:.\m
2| L] o|lzA%d WMM ...,%_ fr (2
2| Z R 7| 74

SRR

-

¥
F

- TW — Sy AT 214
! (el T |54
-7 RIS z ek
ueso0o ul ‘oN | yoeaq uo "oN Jueedo uioN| sl LA yoeeq uo ade|d Bunpiseq ‘oN
S3.10N 31d0:d SERRR-TRE HNOH/ANWIL |AVa/alva

%QQNQ VaMVINVY'1d04d v1vd SNSN3IO



96E2-¢2896 IEMEH ‘njnjoucH

12ais 8j0q 0252

18JUa) S0USIDS SalIBYS|H SPUE|S| OlIoEd
80IMISS SBUBYSIH BUUEYY [BUOEN
weibold yoseasay sjun] suuepn

HO/#0-11-20

SPX"E060 WLOJ BJEP SNSSURD BSYEIUET

hva wy k=
PG . 'l
g ol 9l 7| 0| o] 0 |en| %
Iy I L4 .
- : St Jpd- g&. 17/
AL ki / 7 ~ |2 ﬁ%@ﬁ / ghS ? 2
e | wd | T
LY - z o . v © o2 b
T\US_D\W \NE?B\W E
i 72 e iy .
L ped oikor] & © 0 o | &l r
\\r rﬂ\_ﬁt
—p | | | tud 7
0 Ao O  et| 7peys | 458 * /8
Loums | S
L &Q@ L 0 / 0 -1 wé%@o ( )Qm\ 1= § \\w
ApTRTe . i SAPY |
m@ P N0 R aﬁw . ~lh : § e
gl el o |8 g el Sotunn | B Ll mgdlh 2
i N ¥ Ccm. \%9
L Z el O ®, g o v @\ﬂ/
ues00 Ul 'ON | Yoeaq uo "oN Juesoo ui ‘oN| s,al LN yoeeq uo egelgd | bupiseq oN
S3LON 31d0:1d | S31idnl HNOH/ANIL [AVA/ALVad

VaMVINVY1d0O4d V1vd SNASN3ID



96222896 IlBMBH ‘nnjouoH

19948 8|10Q 0452

J8jus) 80UBI9S S8LIBYSIH SPUE(S| Ojioed
20IMIBG SaliaSl4 auLBy| |BUCHEN

HO/v0-11-20

SP"E060 ULIOJ BJED SNS=U90” ES)EIUET]

17 =i p.. m\..._ S, ,.J.J.,.j @V _ £ C = J U=
N X B . _,.w. . VA
z O] 4 @, &) 0 WG € 5 &
. _ _ )
_,EaT/SﬁL /W L |2 & WrRIoYS ) E,j &\NW
¥ n .\ul..\.hﬂ
Q%a_u T Q! g o Q O 9, wid T 7T
) IETEeN 2 AQUL
.\ Q ¢ | Q)T VIB3m 0 | U e
=y
vy wd UNS
?%\M ¢mg
oL [ Ql @ ®) 0 0 wd 71| ! s}
m;hxw.\. NM\‘ ) n\«Qv @lgx
Pl 7 7 7 7 Q 0 \ 0¢ 4 QN\.W
Ueso0 Ul 'ON | 4oeeq uo "oN fuesoo ui oN| s,al LN yoeaq uo eve|d Buyseq ‘oN
S3LON 31d03d | R HNOH/AWIL [AVa/aLva

VaMVINY HO4 V1vA SNSN3O



96E2-¢2896 llemMeH ‘njnjoucH HO/F0- L 1-20
19845 8100 0452 SX°E0B0 WU0J BB SNS=SUad” BayBIUET]
18jua)) 80UBIDS selBYSI] SPUB|S| oyloed

80IMSg S8lBUSI4 BULBIN [euolEN

weibold yosreasay sjun ] sulep

o O 5 | =7 PRy - ;@l ) \:f
Dpor yoy P L
S T loiabmmes| | [ude| 4
o v | T
, . /| Q/ vl L) CJ O | spll s
(S g, 0 W 01— 7| S3fPosind M)
| .\\wuw\d\ Vi * . mw..t 9 m/ gﬁ\ B smmd
-V oM d 2 wrs Q & Tl on JMoys ..\n.wq_w
¥ O/ AW O DM_....\‘._A Sp00./ AL/~ m )\r@ (¢ /PN
t %.Qw 2 = J \wwsdgw mqmu <
sa0)/ |
* _ 1 PUWYY ~ nwm
V1 & | N[> ! e
Uow
B \ dﬂ : C , UMy > R CHW\H\/
03[ 2 m\ﬂ%%m/
Az2)q
- a 9t 7 0 9 0 wd, \,Q @q\mv
UB800 Ul 'ON | oeaq uo ‘oN Juesdo ul ‘oN|  s.al LN Loeaq uo ede|d “Bunjseq oN
S31ON 31d03d SERIEN HNOH/ANLL [AVa/31va

haof

RN Swmww VANAVINY1HO04 V.1vd SNSN3O

A\i\b\?w w u?ﬁ\mﬂw\w\:me 1&&3%\,\\.



96E2-22896 llemeH ‘ninjoucH

18a4s 8jog 0452

13jug) 80USIDS SalBYSId SPUE|S] DyIoed
80|M8S SaUBUSIY BUURY [BUOEN
webiold yoseasay ajun ) suuep

HOM0-L1-20

SPCE0B0 UMD BIED SNSTUSIY BaYEIUET

e | &l 9 Vi Q | wdy |

N1
i < | 9 A

e wl A = T NoYS T [udy| Q)

.1 %2 “ud, \]

% ] £ V. 33@5@ I 22| j

& ac | | V-1 | s | \%W h
.@uﬂsﬁ
- Sl gl 8 9 o | wdi| U mw

’ Wi

= Of 4 -1 | mpigye _ ozl v\w
\I\m..x % ( 0 Q @] r&@‘w\% ..\.m\wrx
...,.\M\,.;...,_,\g\

77 ) I Q Y, 0 uenl | Gy

ueso0 Ul 'ON | yoeeq uo "oN fuesoo ui 'oN|  s,al LN yoeaq uo ede|d Buniseq ‘oN :
S31ON 31d403d S311HNL HNOH/ANIL |AVA/ALYd

VaMVINV'1d04 v1ivd SNSN3O




96€2-22896 IBMEBH ‘n|njoUoH

j984g 8|0Q 0452

I8juag aousIdg SallaUsId SPUEeIS| JyIoed
80IMIBS SBLBYSIH auuey [BUOHEN
weibiold yoseasay ajun] supepy

HOMO-LL-20

SX°'E060 WLOJ Blep SNSTUSY BayEIuE]

T i A Q 0 0 ooy ola
| 8 z ¢ Q 0 | wow| W
< 2 > N,u\\_h Teys 2 wdG i
0| sl o % T | wdz| 4

/ 11 7| a1 | »opop \ wdy | 7y
adl % o, o) Q uod | £tk
\ Q] By & 2 WM , 022 m,ﬂq
ueado Ul ‘ON | yoeaeq uo ‘oN fuesdo ui oN| s.al LN Joesq uo 998l | Buniseq "ON
S3LON 31d03d s3alidnl HNOH/ANIL [AVa/3lva

VIaMVINVTHO4 V1vad SNSN3IO



96ES-22896 IBMEH ‘N|NjOUOH

19ang 8j0Q 0452

18jua] 80USIDS sauBysly SpUB|S| alIoed
80lAIBG SBlI8YSIH auLey| [euoneN
weibold yoseasay an | suLep

HOM#0-L1-20

SX'E0B0 WU0J BjEp SNSSU2) EaYEIUET]

—_— =~ 3 =% .! : , I
= < | 91 [oureioys S i._\mu_
]
7 —~ N == | _ o

P !
f
/
\Y

%) il b -]

A

_,.ué.%ﬁw {

Q-7 TINNVYS A

“L Q) 2

%5

Y

Bunjseq -oN

UBao0 Ul "'ON | 4oeaq uo "oN Juesoo ul “oN yoeeq uo ede|d

sdal LN

S31O0N 37d03d | S31LHNL

HNOH/3NIL

Ava/alva

VaMVINY1d04 v1vd SNSN3D




96€2-22896 IIEMEH 'NNjOUOH

19843 8jog 0452

Jgjua) aouslosg sausysld SpUE|sS| Jyoed
B0IMBS SBLIBYSIH SULB |BUOHEN
wieiboid yoreasay eun | suuep

OO L 120
SX'E060 WUIOJ Bjep SNSUsS0" eadeluE]

91 Prado

\IVJJ.\JJ.&

— u.wj § N....,u.,....u,.

T as

5 3 ﬂrr\: &,

‘.\%ﬁ‘ UC , MY
5 -_Nﬁ.u«\ e\

A

gwﬁ’ <

24\p

TN

=]

RELE oy

23 P

4-1

| Py

@@\(bm

_ =01 Qbd ._
= o | || 7| bl
i o © \
el T | o TN | Qooz S
uea0o Ul 'ON | yoeeq uo ‘oN Juesdo ul 'oN| s,al LN nummn uo aode|d ~Bupjseq ‘oN
S3LON 31d403d 1 S3ATLHNL HNOH/ANIL | Avd/alvd

VIaMVINV1HO4 vV1vad SNSN3ID



96€2-22896 IlemeH ‘njnjoucH

19aug 8100 0452

I8jusn) 80UBI0g Sallays|d SpuE|s| oyloed
801u8S SalIBYSIH suLBpy [BUOREN
wesbold Yosreasay sjun| suuep

HO/#0-11-20
SPUE0B0 W0 BIED T SNSSUSD BaYR|UET]

)

al

L )er

-1
@ 1=
il Z ]| anh| Dk
011 / oc! \N%x
/= (| wga| v

wdg

,

YW@

1Y
&
EVALN n.n Le . L \
“2IhQL oMy , 11 5 wd | e
" ¢/
: 2 . ) L U -
U { w C T PRAYS 1N_a\_ N {zw 9 2 \ \ \
Ueaoo Ul "'ON | yoeaq uo "oN fuesdo ui oN| s.al LN oeeq uo ede|d Bupiseq oN
S31LON 31d03d | S311HNL IDO_._.EE_._. AvamAaiva

VaMVINVYTHO4 Y1vd SNSN3ID



96£2-22896 IIeBMEH ‘ninjoucH
1884s 8|0 0452

J8jua) aous|0g sausysld SPUE|s| Jyioed
80IMBS SalI8ySI4 SULEN [BUDHEN
weibold yoseasay ajun | suLepy

HOM0-L1-20

SM'E060 WLIOJ BlERTSNSSUS0 BaYEIUET

5 e _
Q-1
=1 TS |
1] .wuﬁﬁr )_J E&mm‘, Y \A
. (i L1/
S| o mpeys ] j ¢ \,
2
01 €1 \
e ) > = usg| 2 \
Lol _ il
ga| wmp| 7 | wda| MY
z-1 s
S |rmeep| 2| wdy e
€
2.5 2 4 ¢!
| | ey g = m&ww \VN//
01 . /
w
.mmu_ CAZARENCHS < o= % im_,m |
.kd+w9ﬂmw__mnw~,,ﬁ .qu 1. WH__ el 5 —
JEUIYR) 7 SRS 1973 vpew L | "=#| ety
ueaoo ul ‘oN | yoeaq uo ‘oN fJuesdso ui oN| sql ._._2 Loeaq Uo ade|d buniseq ‘oN
S31ON 31d03d | S31.1HNL HNOH/ANIL [Ava/aLva

VAMVINV'1d04d V1vd SNSN3IO



96€2-22896 I[EMEH 'niNjoUoH

198115 810Q 0452

I3)jua7) S0USIOS SBLBYSIH SPUBIS| J1Ioed
80IAISS SBLBYSI] SULIEY [BUOlEN
weibold Yosessay apn] suuep

HOMFCO-LL-20

SP'E060 WIOJ BlBP SNSLI3S BaNEIUET]

-

1.0,

s

vy

w;ﬁ

Ql-]
T, _
~ _ J gnﬁaﬂ\ .
puoe o) | &
- [ / a ~it 1 I A
.m L W) ar .ﬁ.q,.‘.u__i “ xs,\wq\‘ é\ﬂv
| ueado Ui "'oN | yoeaq uo ‘oN Juesdo ul‘oN| s,.al LN yoeeq uo ade|d Buniseq oN ’
S3.1ON | 371d03d | S37.1HNL HNOH/ANIL |AVaA/3Lvd

VaMVINY1HO4d V1vd SNSN3ID



96€£2-¢896 IEMBH ‘nnjoucH

1sals 8l0Q 0452

J8jua) sousI0g seusysld Spue|s| oijloed
80IAIBS SBLIBYSIH BULBY |EUCEN
weibold yosessay sjun ] suuepy

HO/v0-11-20

SPCE060 WIOY Bjep  SNSMBY ESYBIUET

Y 1 o 4] ,
0 i
| 9o W | b | o
ALY '
Li41] Jpe 0) 9@2 i
B edE et
R ada ]
Sownl. bl o 4 B ~9 ) 5} "2 \@
= vog \
& 0 o J2u9> ke 9 \.\:mma\ Qm\mu
7vpg MMm
o 0 < 240D v g \cca_a_ iy
yo
7oy L
> < Q oA UQ & r:a.m_.. \m.
uea20 Ul "'oN | yoeeq uo oN Juesoco uioN| s,al 1N yoseaq uo a2e|d Buniseq ‘oN
S3.LON 31d03d | s3iidnt HNOH/ANIL |AVA/Alva

TI00), ST | VAL ,_:d/ﬁ :@ﬂl

/VESRRY1 HO4 V.Lvd SNSN3O

ril



96€2-22896 IIeMEH ‘nnjoucH

19ang 8|0Q 0452

18)ua) 80UBI0G SalBYSId SPUES| oyioed
8018 SaUBYSI- SULEJ jEUOTEN
weuboig yoreasay ajun] suuepy

HO/70-L1-20

SPUE060 WIO) BjED” SNSSUS0 BaYEIUET

VaMVINV'1d04 V1Vvd waZm_O

} kﬁwv mvu_._\.

_Nyoe o | / / ¢ | T Zmppgp 1|l =b| S \ L
s I s | i | wd | Ss
W hsytualfonp Sy O | l %..J v MVS | a5:;°) bm\.@
LA\
L Do o fon |
N %s&b?&ﬁﬁg _ m— \@ Z ngﬂ | &/ .?,m\&
W %
Amd Dﬁéé 1N Fojm t b @ | 87 gﬁ%jﬂ 7 s&@ w \ 9
N & 2 _
Bl O | =] u| strpoms| | [daf Ly,
lumu.ST\nf W _
“NqtsIn au | 2| o \T \_J
1 T s ?ud )
' ; wy) M Ae
ues00 Ul "'oN |yoesq uo ‘oN Juesoo uloN| sal LN Joeaq uo mom_n_ TR
S3.10ON 37d03d | S311HNL u\w HNOH/AWIL [AYd/3Lva
. leg D

Q\Emg &\w\




5 54 y._l ™ /

96£2-22896 IlEMEH ‘NINjOUOH

198115 8100 0452

18)U87 80UBIDS SaUBYSId SpUBS| DlIoed
80108 SalaysI4 SuLBl [BUOHEN
weibold yoseasay sjn | suuep

HO/M&0-1L L-20

SIX'E060 LU0} EJERTSNS Wl ESyEIUET]

[L-30/ +1.%Eh

_wl LF _¢3H%_¢wﬂ

X1

s

AR TR

L &0 & | wo q
ey ) ] VRO [ L 1|
114 D1 9t L TR g\ g 14

QT
arg

SS9 res ot boy

o)

=

Sty s

OZ#e ordEe ] o | B RERIENIS ..w cal b
| 7 TN /ﬁm Ch&m X \ .
. | ) VueA) - - ) g .
IS PIF) £ < ) 7 [ PR j 2»&% - ?
y o 1| | B e 1 Py
™~ = pe nmu_md._.u.ugw. '

Y

. a ) /M. 7 | \ *G 4 1
UESJ0 Ul "ON | yoeeq uo "ON §'1»8d0 U] "ON sal 1N yoeaq _:o 2%e|d mc|_v_mmn. ‘ON . ;
S3.10N 31d03d SERER-[HN HNOH/FNIL |Avd/aLlva

VaMVINY1HO4 V.Lvd SNSN3O



“jove oS Wﬁx@?&é@y vl 1 e O;N\
TV24, veymdmy 0N Py Anely o | L



96€2-22896 IIBMEH ‘N|NjOUOH

12a4s 8j10q 0252

18Uy 80UBIDg SBNEUSIH SPUEBIS| JyIoRd
80I/J8S SaUBYS|d suley [euoneN
wesfold yoseasay sjun] suuep

HOFO- 1120

SPX'E060 WIOJ EJEPTENS UST BSXEIUET]

(1 -

- w \w I NRRACT 0= 17 :iuﬂ _,_ A\ ﬁu
qzg- I Jz ¢ 1 Alasls ¢ Smw T

= .
alll 12N £ g | C | %ol el

g -1
<l | ¢ 41@@%@ 2 "a| 755
O [ ¢ | 871 | 7opays \ | wdp | 9YL
T Q) ol < G \u,S_.aéw ) Ccm,m,. Q{WNw
/28— iy | dini s Bl Wi B3
S3.1ON s .Mﬂnocm"_u“mn — “cmmoo L mwmw.w%:c._n.. =  — HNOH/ANIL ><th._.<n_

VaMVINVYT HO4 V1vd SNSN3O



96£2-22896 llEMEH ‘NNjOUOH

198113 8j0Q 052

J18JuUa7) 30UBIDS S8LIBYSIY SPUB|S| Dol
20IM3G SB1ISUSIH SULEY [BLOIEN

HO/w0-L1-20

SpCE0B0 T WIO) BIEp SNSLIs0 Baye|uE]

weibold yoseasay an) sULEN
\
e ez ) )
7 2 /
i3 \ 519 Vo
e b g
== e \
£ f P
(=] PWpayg 5 9! 8
\s\ﬂ. — __ ,._ ‘_ f H J
al = . 4 3 " ¢
J A 3 (@ ~ = .m\ \ fw..\ -
B e -34, ‘.:.m
: 10
< \ v _ .\u{\ J_ h ~7 oY 4__ YT /ug,.._wiw w _(Qﬁ_« ..\_w \.Nb /\\u
ue820 Ul "ON | yoeeq uo ‘ON Jueadc Ul "ON S.adl 1IN :om,wn uo ade|d |m:_v_mmn ‘'ON o
S31ON 31d403d | S311HNL HNOH/ANIL |AvVad/3lvd

VaMVYINV1HO4 V.1vd SNSN3O




9BEZ-Z2896 IleMBH ‘ninjoUoH

1981iS 8j0Qg 0.52

Jejus) 8ouBIog SalBYSIH SPUBJS| olIoRd
80IMBS SBlIBYSI SULIB [RUOHEN ‘YVYON
weiboid ysiessay s|un| suLe

d g

. \J}S..J

“U \m,mm/

y
7)==
7 gl
n,_w;\\\.ll.., “ a. 1 __
e B LY,
e d‘j - i lﬂ.m (.& A
- J Y
4 % .\.v ) /
M 11 ~ / [
Gl & e ‘
W e T e 57
W : ..f..w ! M .._."u_e.»—( @N 2\
ueaso yoesq ueado | sl liN | uoeeq | Bunpjseq
ui "oN uo "oN ul "oN uo 89e|d "ON
S310N 31d03d s31idnlL HNOH/ANIL | Ava/aLvad

VaMVINVY'1d04 vivd SNSN3O




96€2-22896 llemeH ‘ninjouoy

i@8lig 810Qd 0452

Jejue) 8ousIag seUeysid Spue|s| ouioed
80I9g SBlIBYSI] UL [BUOHEN ‘YYON
welbold yosessay sjun| suley

omy
ﬁdmw clads|—%
k5
9T = | “ds|4da

oy
el q

— ; ﬁlvN
— &Y \..\.
= i i1<, 0 _ | \ 0]
/1 ey
R | n aag
o1 |- 4NQ
uBa20 yoesq ueaoo | salLlW | uyoeeq | Bupiseq
ul "oN uo "oN ui "oN uo eoe|d "ON
S3ALON A7d03d SITLHNL HNOH/ANIL | AYaQ/ALvVa

VaMVINV1 404 V1vad SNSN3O



===
B

\J:&?\VA

| ~p9) ﬁ&@ h

,ﬂ Cc&\@ Qﬁﬁ

g =2

.
Irela)



96E2-22896 Ufemey ‘ninjouoy

18811§ 8|0Q 052

J8jUs) 8Usiog S8LBYSIH SPUBIS| OUIoed

80IMI8G SOUAYSIY BULIBI [EUOHEN “YYON
weibold yosieesay ojun| sulely

t ;\..«J

Sy

1
1

_ 1] @m_ﬁ I mh_._ﬂc_.gya _ Uiy ‘) \E_ Il
~a i
159 fme -1 0| 9o
T 7
) 1 (myo foring MT

Laﬂu \4 _mjc BQ_
g S : A .
el €| bl v
) | oy 0
ueaso yoeaq uesoo | sal Ll | uoeeq | Bupiseq
ul "oN uo "oN ul "oN uo 89ejd "ON
S310N 31d03d S31iHNL dNOH/ANILL | Ava/aivad

VaMVINV1dO04 vVivd SNSN3IO

)

(i




96€2-22896 IfeMeH ‘Ninjouoy

199418 8100 0L52

lejuan 8ouslog selleysid spueis| ouyloed

80JMBG SBlIeYSId eulely [BUOHEN ‘VYON
weifold yoleasay ajun| aulep

el-l |
51 4 _f./\& (C

1 -
.\-\. 1
L0

‘w_:b Cy €. w\ @

A g
L&

g
9. X
=] Q
¢ ..uu =5 .
: L § . - ‘N ...,..M
_ 1l_ | A
ueaso yoseeq ueaso | sal LN yoeeq Bupjseq
ui "oN uo "oN ui "oN uo e9eld "ON
S3ILON 37d03d ERIL TN HNOH/ANIL | AVa/aLva

VaMVINV1d04d vLvd SNSN4O



96€2-22896 IIEMEH ‘NINOUOH
19845 9100 0452

Jajus) 90UB|DS SBUBYSIY SPUB|S| JYIoBd

801BS SBLIBYSIH UL [BUOHEN
weiboid yoreassy aun| suuep

HO#0-11-20

SX'E060 WJO) Bjep  SNSLI90” B8y BIUET

\...i@.l.\w 7 \ é@ N\\%v
L=2 il -/
7| 7T ey - mﬁ\\w e \Nwa
.\m....w |
ViR b o a ~wHe | o/
FL | SRR ey 7 | 9
L-7] P et Yy
-1 @vamﬁ i 3
<7 | pushis c | a8 ¢/
S8 LeShh
£l il p . (ISR || wdy| &
,))Po8 ; Z R0 UDOQ Magys -
=" &
e T Yo | 54
i M - L
W o ige N0 oﬁ
uead0 ul 'oN | yoeaq uo "oN fuesoo ul ‘oN| s,al LN yoeaq uo e2e|d pbupiseq "oN
S3.LON 31d0:d | s3lldnL HNOH/ANIL | AVa/3Lva

VaMVINV1dO4 v.ivd WDWZM_O,\
s m.@\mo\o_ ,\\n.bsgﬁgﬂ@

Ao 57



HOMO-LL-20

96£2-22896 |lemeH ‘nnjoucH
SIX'E060 WUOJ BlBp SNS W20 EayEIuET]

19348 8jod 0452

l8jus]) 80UBIOS SBUBYSH SPUE|S| Jjoed
80|35 SaLBYSId auLely [eUOREN
welfold yoreasay apin) suuep

91 el
| 58 | ~uan| £

e il |
o r\«nnv_ .N.N
(T2) Roos X hs 7| vy \w

ST/ Sph | \SL\ & \2 \Au

ik i | pl

7)~7] N (_ALm U e

2] ]l D g

] el ST.
jst "%y Lo

_ We | )
G V| =] T

(2 w”

uead0 Ul "'oON | Loeaq uo ‘oN fueedo ur -oN|  s.al LN yoeaq uo ade|d Buniseq "oN
S31ON 317d03d S31iHn.L HNOH/ANIL |AVd/3ALvVa

mw\h. VaNVINV 1d0O4d VLvd SNSN3IO £5438)




96€£2-22896 IleMEH ‘NjnjouoH
19345 810Q 0252

181u8) B0UBIOS Salaysld spUB|S] Jyloed
80Jueg SalIaYSId aule [euolEN
weifoid uosesasay sun] aulep

HO/0-11-20
S[X'E060 ™ LLIOJ BJEp SNSELID0 BayEeIuE]

e2at8lzalh v ez AN : 2 L) S
A - m .rl.... 2 \w_ \
dopreogd F g Z

| | wdp| 7
| L . fe

[ ueeoo ui"oN |yoeaq uo oN Juesoo ui 'oN|  s.al LN yoeaq Uo edeld | bunjseq ON
S3.LON | 31d03d s3allynt HNOH/ANIL |AVa/3lva
_Eogy

I

VIaMVINV1dO4d V1vad SNSN3O



96€2-22896 UEMEH ‘nnjouoH
12allg 9100 0492

lg)usg 80USIDS SelaYSIY SPUE|S| Dijoed
80lnsg SaiBsly aUlB [BUOEN
wesbold yoreasay ajun ) auLep

HOMF0-11-20

SIX'E060 WI0J Bjep TSNS a0 EayeIuE]

| =7

s

a&.@

A -1 |
i W
e : =R ¥R
. N l~ .mu: d’ \”\H
FQ ~7G cﬁu, 7S
$TINS s ' wm i 9 A /.
|- = /e
Z2PRLSSHh $2A¢ o | BV
; mm.ia 5 ¥ - e | ™My 2
JiliE ! x& |
/(
4 i >3 ~
C |l e e 72| Ve
ueedo ui "oN | yoeaq uo "oy juesdco ui ‘oN| s,al LIN yoeaq uo aoeld Bujseq oN
S31CN 37d03d | S3T1HNL HNOH/ANIL |AYd/aLlva
SOz

A0

VaMVINVY1dO4d V1vd SNSN3IO



96E2-22896 IBMEH ‘NINjOUOH

12888 8j0Q 0452

Jsjuag eoualog sausysld SpuE|s| oljioed
80IAI95 SBLIaYSIY SUNEl [BUOHEN
wesboid yosessay ajun] suuepy

HOMO-LL-20
SPUEDBD W0 BIED SNSELSD BaYBIUET]

=2 [l 79 V?

Lo poC €77 : e o
oS mﬂ 17 mwwv ,Q;

_ \
gt : ,
) =7 0| %

-7 S
3
e o | cudal|
Q\mw_wﬁ@% M\mluwﬁ - — \w.
W) £99-1% CHN«
‘ R feacd-27s N %7 oz
0 Hb 141 EhHZZ is) / 5 /£
8 o .
Lez?
i e | 4es| bok
Q21-7 mw Aw
5-1
doymst ¢z3 ¥ /
.ﬂ uead0 Ul 'ON | yoeeq uo ‘oN fuesoo ui oN| s.al LN yoeeq uo ade|d Bunjseq ‘-oN
S3.1ON | 31d03d ERIT HNOH/AWIL Eam_.wn
(o0l

M (N VIMVINVYTHO4 V1vad SNSN3IO £




\Vuv\_m\tN /7 g \W\V_:m?ws /735 xo\m&. \.‘Q\d f

— /e Y

Q\.{:ml va.ﬁmw\x\.x \Q&\KQ\NNMQQQQ leEQV.,\



96€2-22896 lEMEH ‘ninjoucH

198118 810Q 0252

Jajue) aoualog salsysly SpPUeS| Jjioed
801MIBG S8lJ8UsSI4 BULBJY [BUOHEN

HO/M0-11-20

SI'E060 W0} BjEp T SNSMS0 BayeluET

weiboid yosreasay sun ] auuep
ARS!
H—"1 ,\S& QN
27 < "
ck\u .l.f..w
\ | e |ud NRGE
. i e |
._U J ..U\._.m‘...w _ m. mwa T.—..;.W. " 4 =t e \.u _ .__ “ﬁ_ D
! d ) o7
ey F~ W7 ) 4
ot .\ . g
el L
21-1 o 1
-1 ] L
[~ T 3|
7
/ ] Hw__ L 5_ | 4
%) e
i < |1 Ql 0) S \N.,
" P .,Q\\ ..wm u.w
I Lol Pl €
ues20 ul "o [yoeeq uo ‘oN Juesoo ui ‘oN|[ sl LN yoeaq uo ade|d Bunjseq -oN _
S310N 31d03d S31iHNL HNOH/ANIL [AVd/alva

A

VaMVINVY1dO4d V1vd SNSN3IO

Soot



96£2-22896 lEMEH ‘nNjOUOH

19ans 8j0Q 0252

l1ajusy) 80UBIOS SeuBYSlY SPUE|S| JIjoed
801/BG SLIBYSI4 BULIBJ [BUOHEN
weibiold yoseasay sjuny supep

HO/M0-LL-20

SPUE060 ™ WI0) Blep T SNSLI90” Baye|uE]

{ > %nmvmuF

Jei
AL

qm?

v
h-1 omﬂ

;ms

g

B nde,

5]

E%mm

Ty

G

AN 20Ge M

-

____\.I_
5=
zl-"1

-

s

T
N..J
-

217

\d
Gie

H-1

7]

4
:
o it

vYal

2 pshl g

G
>~ |

N

UBo20 Ul ‘0N

yoeaq uo "oN fuesdo ul ‘'oN

Sal 1N

yoeaq uo ede|d

Bupiseq "oON

S3.1ON

31d03d

s3alidnt

HNOH/ANIL

Ava/alva

M

VIaMVINVYT1HO4 V1vad SNSN3IO

QaaY



| -
m%.%\. ‘wﬁ\.ﬂluﬁ

T PR + -
viyreovyy - ~io)
SVY e L AP0 vy g
e e i L™

po9?) Shedp R

(S2¢nHE) \Wsw\ﬁg b99-17 @.53\%



96€2-22896 lIBMEH ‘NinjoucH

HO/F0- L 1-20
198415 910Q 0452 S|X'E060 ™ WU0J Bjep SNSWMBD B8 BIUET
Jsjua) 30UBIS SaLIBYSI] SPUE|S] DljioRd
80IABS SBlIBYSId SuLB [euohEN
weibold yosreasay apn | sulepn
; ARy
X h-1
TS X el 2| weh| ey
\o __ <1
% wd
: o2 3) « 33| ol wh| g
207
e ;
| 4 :&m /g
Q-1
e
c €0L Xexx \%_V ‘WJ it L J\_&. Q #\WJ
ZT=1
c-"1

(e b | wdo| 25
O.mmwwu&_wﬁ_ e Y T g <®

_ g7 5%
[ ueaoo ui "oN |yoeeq uo ‘oN Juesdo ui ‘oN| s,al LN yoseeq uo ade|d Bupjseq ‘oN
S310N | 31d03d S311HNL HNOH/AWIL |AVa/alva

A VINVINVT HO4 V.VA SNSNID S



Smooth Feed Sheets™

¥, VOLUNTEER
{5 Honu Naturalist

« VOLUNTEER
% ¢ Honu Naturalist

VOLUNTEER
¢ Honu Naturalist

< VOLUNTEER
5 Honu Naturalist

3. VOLUNTEER
4 Honu Naturalist

VOLUNTEER
Honu Naturalist

AVERY® Address Labe

. VOLUNTEER

VOLUNTEER
Honu Naturalist

+ VOLUNTEER
¢ Honu Naturalist

VOLUNTEER

i Honu Naturalist

s VOLUNTEER
<4 Honu Naturalist

- Use template for 5160®

78+ VOLUNTEER

VOLUNTEER
Honu Naturalist



HONU

The Hawaiian green sea turtle is 1 of 7 species of sea turtles found around the world. 6 of the 7
turtles are found in the Pacific ( olive ridley, loggerhead, hawksbill, leatherback, flatback, black

and green)

Unlike the humpback whale, which is a mammal, the sea turtle is a reptile, such as the alligator,
crocodile, snake and dinosaur. In fact, the sea turtle lived in the ocean 100 million years ago.

DESCRIPTION

The honu is called the GREEN sea turtle , not because of its shell, which is actually olive, brown,
and black, but because of the color of its fat.

HOW MUCH DO THEY WEIGH? When the honu is full grown, it weighs anywhere from 125 to
250 lbs.

HOW BIG ARE THEY? At birth the baby, called a hatchling, is about 2 % inches and at full
maturity the honu shell, called a carapice is over 4 ft. long.

WHERE DO THEY LIVE?

They live offshore in underwater caves, on ledges, arid shelves. They bob their heads above
the ocean’s surface to breathe about every 10 minutes. When they are resting or sleeping they
can stay under the water for 2 %2 hours.

WHY DO WE SEE THEM SWIMMING NEAR SHORE?
The honu is a vegetarian. It eats the seaweed (limu)
that grows close to shore.

WHERE DO THEY LAY THEIR EGGS?

Every 2 to 5 years they swim or migrate over 500 miles to the French Frigate Shoals, part of our
state, to dig nests and lay their eggs. On very remote islands, where they will not be disturbed,
they dig holes in the sand with their flippers, then deposit a clutch of 100 eggs. They may return
7 times every 2 weeks to lay other clutches. The eggs look like ping pong balls, with a hard
leathery shells. After 2 MONTHS, the tiny turties ( hatchlings) hatch from their eggs, dig out of
the sandy nest and scurry quickly to the ocean. Unfortunately, only 1 out of 1000 hatchlings will
live to become adults. They are preyed upon by frigate birds, crabs, and sharks.

WHAT IS THREATENING OUR HONU?

MAN -

The Hawaiian green sea turtle is threatened by man. Since 1978, the honu has been protected
by the ENDANGERED SPECIES ACT. 'No longer can anyone kill the Hawaiian green sea turtle
or bother it dead or alive. Unfortunately, the honu still dies when it becomes entangled in fishing
nets and fish lines . | have found 2 turtles on the North Shore that were strangled by fishing lines.

Ocean debris, such as plastic containers and styrofoam also harm the honu. They mistake
it for food, and cannot digest it.

TUMORS - Mysterious large tumors have appeared on the eyes, flippers ans heads of the
honu for the past 20 years. It looks like a large cauliflower growth, and it prevents the honu from
seeing and swimming. The cause of the tumors is unknown, however, the scientist believe it may
be due to a virus or pollution in the ocean.

HOW ARE SCIENTISTS ABLE TO STUDY THE TURTLES? The scientists spend time in the
French Frigate Shoals watching and recording the habits of the honu. The turtles are now being
tagged with small clips on their flippers and with sattelite transmitters so their migratory patterns
may be monitared.
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