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Chapter 1 Introduction
Organisms started to use the land as part of the biosphere in the process of evolution from fish to amphibians,

reptiles

Completely adapted to terrestrial life and to evolve into. However, while the transition to life in the water again
Or are those, in the present department reptiles turtle turtles commonly collectively known as (Cheloniidae) and

Oh



Department Sagame (Dermochelidae) is one of their typical peers.

Santanachelys

gaffneyi

The Lower Cretaceous of eastern Brazil (approximately 110 million years ago) were found in the earliest window
strata

Migame (Hirayama, 1998) that is, its form is close to the already extant turtles, and sea turtles

To form the broad outline had already finished at this time. The five extant species of sea turtles Cheloniidae 6
Species, seven species have only one species of a genus Dermochelyidae, distribution range is very wide, turtle
fungus

Distributed worldwide, except in the ocean and Kemp. Mesozoic turtles that live in the present family

Has appeared in all the Cretaceous (Pritchard, 1979), that it still survives

It seems to suggest that the marine environment to better accommodate the turtles. While the evolution of its
own, a million years

Continued to keep his turtles are said to be little more than an invaluable presence in biology.

But the kind of sea turtle populations and to expand the human social activity dropped sharply in recent years
Began to endangered. Turtle meat and eggs were used as industrial products and regional food

Are overfished and in the development of sophisticated fishing technology has increased the number of sea turtle
bycatch

Are believed to have added. Take only a sea turtle conservation policies that can better accommodate a habitat
There have been endangered.

In Japan, Okinawa during the turtles from Kanto (Caretta caretta), But the Ogasawara Islands and Yakushima
Ryukyu Islands during the green turtle (Chelonia mydas) To lay eggs, hawksbill (Eretmochelys imbricata) Has also
been observed spawning in the Ryukyu Islands slightly. In addition, do not lay eggs near the

The Leatherback sea (Dermochelys coriacea) And Ridley (Lepidochelys olivacea) And also visiting And, by fishing or
bycatch are sometimes stranded on the beach or to the body. These window In Migame, loggerhead turtles,
especially in Japan, whereas a large number of turtles laying nests most North Spawning grounds in the Pacific
outside of Japan do not exist (Kamezaki et al., 2003), all played by Japanese conservation The role is getting

big. Japan's coastline has been confirmed dead in the head every year hundreds of turtles that washed ashore And
(Sea Turtle Association of Japan, 2010), in order to conserve the North Pacific loggerhead turtle the state bunch
{2Shi, measures should be based on the life history and ecology of turtles.

History of the loggerhead turtles in Japan, ecology and behavior of the 1990s, spawning further Including
embryonic development and genetic research, and to have been made in studies of spawning beaches Merely
(Kamezaki Matsui, 1997), when their lives are spent most of his life ocean Such studies can trace the whole history
has not been made. In recent years, after migrating from satellite transmitters

Examined the migration and movement of marine biotechnology by using a logging road and track and data logger
Studies have been done for, but they can track their time is short, their life history Ino Takeshi Showed only a small
portion of piecemeal. For Japan, North Pacific loggerhead turtle Breeding area is the only place to do activities in
the coastal breeding population gathered from the North Pacific

There. However, systematic research on the ecology of turtles living in Japanese waters has been Not. In the life
history of turtles and consequently, as the spawning grounds near Japan Maybe it is not clear ecological role in
what other functions.

In this study, as part of the research to clarify the natural history of turtles from the North Pacific Ocean We
studied the following in order to obtain basic data necessary for ecological and conservation. Or
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Without, to observe the gonads of the loggerhead turtle bycatch in the nets of the stationary Muroto, Kochi
Prefecture, in Chapter 2, male and

To identify and sexual maturity is complete Kinoe Takeshi Kinoe Takeshi beginning of sexual maturation in females
of the second male in Chapter 3

Expression of symptoms during analyzed the process of growth or tail. In Chapter 4, analysis bycatch individuals
Revealed that the size and maturity for migratory Pacific Ocean near Japan again. In addition, the fifth

Chapter, we will assess the humerus for age, age at entry into Japanese waters again, age at maturity, growth rate
Were estimated. In addition, based on their results, about the life history of sea turtle species extensively in
Chapter 6 General



They are summarized. Of these, Chapter 2 and Chapter 3, Chelonian Conservation and Biology, the first
Current Herpetology in Section 4, Chapter 5 in Copeia, the journal Nature turtle Chapter 6 (3 UK

Science Publishing Society) is to be published as follows.

Chapter 2 and Chapter 3

Ishihara T., and N. Kamezaki. Size at Tail Elongation and Sperm Production in Male

North Pacific Loggerhead Turtles (Testudines: Cheloniidae). Chelonian Conservation

and Biology. (in press: in review)

Chapter 4

Ishihara T., Kamezaki N., Matsuzawa Y., Iwamoto F., Oshika T. Miyagata Y., Ebisui C.,

and Yamashita S. Re-entering of Juvenile and Sub-adult Loggerhead Turtles into the

Japanese Natal Waters. Current Herpetology. In press.

Chapter 5

4

Ishihara T. and Kamezaki N. Age at Maturity and the Growth Rate of Sub-Adult Male

and Female Loggerhead Turtles in North Pacific Estimated by Skeletochronological

Analysis. Copeia. In preparation Posts

Chapter 6

Ishihara Takashi. Life History - Growth and habitat. Nature magazine turtles (Chapter 4). University of Tokyo
Press. (Last School

Naka Masashi)
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Once Kinoe Takeshi beginning of sexual maturation and sexual maturity Kinoe Takeshi Chapter 2

2-1. Purpose

When you try to reveal the life history and ecology of some species or populations, information related to breeding
Is very important. Also, for the development of reproductive physiology, sexual maturation, ie in the history of life
Occupies an important position in ecology and to examine the relationship at the time of sexual maturation
process and is important

There.

Loggerhead turtle (

Caretta caretta

) Life history, in the North Pacific and North Atlantic populations, relatively light

Whether they are (Bolten, 2003). According to the report, the east coast of the United States and Japan,
respectivelyfiF

Hatching juveniles are widely distributed in the ocean by{l:Shita Gulf Stream and Kuroshio, respectively, many
individuals

Move to the other side of Mexico and offshore Africa, where the lku Shigeru. Then east across oceans at some
stage

Migration towards the west and went back to Japan and the U.S. East Coast is where the breeding and spawning in
Everywhere. In this process, which begins sexual maturation time, become more complete or clear

Not. To be able to determine the maturity of the loggerhead turtle population can be measured easily Kinoe
Takeshi

It is very important to make a conservation strategy based on the ecological integrity of this study is not
Currently, to determine the maturity of loggerhead turtles is difficult to be found everywhere.

In this study, the North Pacific loggerhead turtles lay eggs on in Japan, gonadal maturation

Check the related state and instep length, was found to complete Kinoe Takeshi Kinoe Takeshi beginning of sexual
maturation and sexual maturity.
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The reproductive characteristics of loggerhead turtles, for example, a number of eggs per nest, spawning one per
Spawning times, the world's major spawning grounds and spawning age regression, the variation among
populations or breeding

Known that there are (Dodd, 1988; Miller, 1997). These breeding populations are genetically more

Has been isolated (Bowen, 2003), spawning female Kinoe Takeshi is also known among different populations



Ru (Dodd, 1988; Tiwari and Bjorndal, 2000; Kamezaki, 2003). Ecological particular geographic variation in these
It also found more sex, it is expected that there is also geographic variation in life history, including the process of
sexual maturation

Be. And can reveal these populations are genetically isolated breeding several respective

Geographical characteristics of the habitat, life history adaptation and how did we do understand that the
differentiation

Biologically interesting evolution.

2-2. How

In order to clarify the completion Kinoe Takeshi beginning of sexual maturation and sexual maturity Kinoe Osa,
died shortly after

Individual sample was 152 turtles. These samples, the presiding Tadashi Kinoe each individual standard (SCL:
straight

carapace length) were then measured and observed to the gonads and reproductive tract anatomy. These samples
2005

Kitamuro nets gun, Mie Prefecture, Kita Osamu town Misaki Muroto Muroto, Kochi city and during the month of
April 8, 2010

The catch (Figure 2-1), many individuals are drowned. May determine, after the autopsy, gonadal morphology,
Performed by the testes or ovaries to determine that. Limpus and Limpus state of sexual maturity

(2003) and Miller and Limpus (2003), according to three classes of sexual maturity, ie, juvenile, sub adult
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Body was divided into adults. Each of the classification criteria in Table 2-1, shown in Figure 2-2. The edge of
juvenile sexual maturation

Individuals are not waiting, the one with the subadult gonads, but not complete sexual maturation has begun
Body of adult individuals with sexually mature gonads, may be considered. In addition, the adult classification
The male is due to the small number of samples, of the survivors were captured by stationary nets in Kochi Muroto
In addition to the sample considered as a mature male sperm from eight plants was confirmed by prominent
cloacal cavity tail elongation

Eta.

The appropriateness of using that as an indicator of sexually mature sperm cloacal cavity

Was examined. Two adult male population to determine the class of gonad maturation in subadult eight
individuals,

The presence of sperm in the testes and cloacal cavity, were investigated using optical microscope. As a result, the
adult decision

From two individuals were observed by the cloacal cavity of sperm in the population classified as subadult testes
Cloacal cavity sperm even if the sperm were seen in (Table 2-2). Thus, the accuracy cloacal cavity

It is determined that no harm in addition to a sample of the adult male population were children.

Juvenile samples, subadult, adult classified by, the length distribution of the instep of each maturity

It is possible to know. We rank the maturity of the juvenile to subadult from the beginning of sexual maturation
Kinoe Takeshi

Migrating SCL, is transferred to the adult class from subadult maturation to sexual maturity is complete Kinoe
Takeshi defined as SCL

The definition. SCL sexual maturity begins the range and scope of the minimum from the maximum juvenile
subadult,

SCL completes the range of sexual maturity, the adult minimum and maximum values of subadult. In addition,
sexual maturation

SCL start the beginning of sexual maturation Kinoe Takeshi half of the individuals, and to complete half of the
sexually mature individuals of SCL
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Calculated as the Kinoe Takeshi completed sexual maturation. SCL 20 mm samples of each class separately, each
Proportion of juvenile and subadult subadult total in class, or the percentage of total adult subadult and adult
Asked the proportion of subadultoradult=K/(1+b-e

-C



SCL

) And logistic regression curve, its

And 50 percent of the SCL was determined. Completion of sexual maturation and sexual maturity it starts Kinoe
Takeshi

The length and carapace.

2-3. Result and discussion

Determine from the external morphology of dissected gonads with 152 loggerhead sea turtle populations. As a
result, male

The 46 individuals were determined, it is determined that the female population was 106. Each length standard
Tadashi Kinoe

(SCL: mean £ SD [min-max]), the males 745 + 56 mm (577-877 mm), and females 758 + 59 mm (601-919

mm), respectively. As a result of class to determine the morphology of the reproductive tract and sexually mature
gonads, six juvenile males

Female population is 12 individuals, 67 subadult females in the population of 36 male individuals, 27 adult females
in four male individuals

Were classified into the body. In addition to the four individual adult male population of sperm was found in 8
males with cloacal cavity, which

After 12 individuals were analyzed as the adult males.

Sexual maturity for each class SCL (mean + SD) are 680 juvenile males of £ 65 mm (577-750 mm, n = 6) in females
688 + 38 mm (601-726 mm, n = 12), 745 sub-adult male + 38 mm (686-826 mm, n = 36) in females

744 + 44 mm (636-853 mm, n = 67), 838 adult males of + 43 mm (range: 778-902 mm, n = 12) in females

The 821 + 43 mm (738-919 mm, n = 27) (Fig. 2-3). SCL is obtained here with the juvenile Kochi
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Bycatch of juveniles in the sample was large stationary nets in Mie Prefecture in the value of SCL. Young turtles
hatch

SCL body is 41.9 + 1.51 mm (Matsuzawa Sakamoto, 2002) that, except for juvenile males hatched

680 + 65 mm, 688 + 38 mm for females was visiting the area were the juvenile. The results were classified as
subadult

The most common body was found near Japan that the area began to complete sexual maturation.

Second, males were classified as 838 + 43 mm in adults, females 821 + 43 mm, respectively. Adult females and
minutes

The individual species, all eggs were maintained with a shell in the oviduct. This is in the study area

Adult females and an excursion off the coast of Mie Prefecture, Kochi said, all the individuals for the purpose of
laying

It shows. In addition, the adult female was captured in late April-August breeding season falls

Was limited in early. Tokino Shika adult females lay eggs again, away from the coast indicate that

That. Post-spawning females left the Japanese coast, they moved into the Pacific Ocean and offshore feeding
grounds Higashishinakai

The results have been suggested to be tracked by satellite transmitters sure (Sakamoto et al., 1997; Hatase et
al., 2002a; Hatase et al., 2002b; Sea Turtle Association of Japan, unpublished data).

In addition, juvenile, subadult, adult in any of the SCL there was no significant difference in male and

female (p> 0.05,

Mann-Whitney U-test). This is the same as the male and female sexual maturity with the growth of loggerhead
turtles

Shows that progress. Kamezaki (2003) is a mature male and female turtles on Yakushima Island waters

Are not different reports that the length of carapace, mature male and female populations in the South Pacific and
Mediterranean

Instep length difference is not recognized (Limpus, 1985; Casale et al., 2005). Therefore, since both sexes
Analyzed together.
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Next, we estimated to complete sexual maturation and Kinoe Takeshi Kinoe Takeshi begins the sexual

maturity. The sexual maturity Hajima



Ru Kinoe Takeshi Kinoe Takeshi is a shift from juvenile to subadult, maximum 636mm minimum subadult juveniles
from

The beginning of sexual maturation in the range of 750mm to prove SCL (Fig. 2-3). Similarly, of

Once maturity is Kinoe Takeshi Kinoe Takeshi transition to the adult subadult, adult minimum 738mm from
853mm maximum ranged subadult Kinoe Takeshi complete range of sexual maturity.

In addition, sexual maturation begins the Kinoe Takeshi half of individuals in these ranges to complete sexual
maturation Party

To estimate the length, SCL 20 mm per juvenile, subadult, adult asked each population (Fig.

2-4). The percentage of the population of juvenile and subadult subadult accounted for in the range of sexual
maturation begins the Kinoe Takeshi,

Rojisute percentage of the adult population of adult and subadult in the range of sexual maturation is complete
Kinoe Takeshi

The regression curves lkku (Figure 2-5). A logistic curve was presented in the following two equations.

Subadult ratio = 0.9585 / (1 +1.298 * 10

-30

-E

-0.1052 SCL

)

Percentage of adults = 1.028 / (1 +1.202 * 10

-13

-E

-0.02791 SCL

)

From these two expressions, sexual maturation begins half SCL is 660 mm, half to complete the sexual maturation
The SCL was determined to be 821 mm.

SCL 821 mm complete sexual maturity, the adult population classified as SCL 824 mm 3 than the average

mm smaller. Exceed the average maturity of the complete Kinoe Takeshi average adult length of instep, South
Has been observed in the Pacific loggerhead turtles (Limpus, 1985), continued to grow slightly after sexual
maturation

Considered to be caused by Keru (Limpus, 1985; Hatase et al., 2004). In addition, the adult bycatch
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The mean SCL of land plants in Japan, spawning SCL, 848 + 50.8 mm (Kamezaki others, 1995) from 27

mm small. These things, adults were captured in this study to complete sexual maturation, age is less

Suggests that no progress.

Based on these results, whether considered in Chapter 3 which will start at the rank of the sexual maturation of
male tail elongation

Consideration, which ranks sexual maturation and population living in Japanese waters to join the class during
sexual maturation of Japanese waters

Chapter 4 discusses what has been composed, discussed in Chapter 5 on the age and sexual maturity. The

From the instep of this chapter and adult sexual maturity is complete Kinoe Osa, about populations to the coast
after the appearance of mature

They discussed.
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Growth and maturation of the tail in Chapter 3

3-1. Purpose

The friend of the degree of elongation turtles tail is to represent the progress of sexual maturation in males, except
for some species

Tail is observed with progressive growth of sexual maturity they (Kuchling, 1998). Loggerhead turtle (

Caretta

caretta

) But thick and elongated tail is a form to determine the most distinctive adult male, but this

Features appear in the process of sexual maturation (Pritchard and Trebbau, 1984; Wibbels, 1999; Kamezaki,
2003). Follow



| strive for as a change in tail shape representing the expression of male secondary sex characteristics, measuring
the progress of sexual maturation

Ru is expected as an indicator.

About Kinoe Takeshi turtles tail elongation starts have been reported in the Mediterranean Sea and North Pacific
(Hirate, 2000; Casale et al., 2005). In other words, Casale (2005) is of the Mediterranean loggerhead turtle tracks
Kinoe Takeshi

70 cm and is estimated to start at the tail elongation, Hirate (2000) North Pacific loggerhead turtle tail

The unit elongation is initiated approximately 680 mm in length and called Nao Kinoe. However, these studies
male issues

Is that the judge in determining the length of the tail. In other words, where there is not seen in male tail
elongation

Exist and are treated as if it is male, begins Kinoe Takeshi tail elongation have been calculated low

Ru possible.

Moreover, the degree of tail elongation in mature plants have been investigated in the South Pacific

(Limpus, 1985). According to the report, in immature males, 20 to the tip of the tail length from the back carapace
cm
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Less than, 20 cm is considered to be mature individuals or more. However, male sexual maturation

Kinoe Takeshi reach maturity and are on the same Meru Kinoe Takeshi likely differ depending on the population in
the North Pacific

The population has been compared with the degree of elongation of the tail is not the state of sexual maturity.
Therefore, in this study and instep length and with the maturation state of Onaga on the North Pacific loggerhead
turtle

Were examined.

3-2. How

To investigate the relationship between growth and sexual maturity tail turtles different sex and sexual maturity
status

Tadashi Kinoeindividual standard 128 (SCL: Straight Carapace Length) and Onaga (TL: tail length) was
measured. A

Us, TL is the length of the cloacal opening to the rear end of the plastron (Figure 3-1). Of each individual is not to
die

Or 120 individuals were observed to determine the morphology of the gonads and reproductive tract anatomy. In
addition, Limpus and

Limpus (2003) and Miller and Limpus (2003), in accordance with the morphology of the gonads and reproductive
tract, that male and female

The subadult juveniles in each adult classification (Table 2-1, see Chapter 2). Can not observe the gonads and
reproductive tract

Eight individuals did surviving individuals, there is a sperm cloacal cavity, and it was remarkable elongation of the
tail

Were divided into adult males. In addition, these individuals during the month of rooms in Kochi Prefecture from
April 8, 2010, 2005

The town was captured by stationary nets and Kobe City, Mie Prefecture, Kita Osamu.

Then, starting Kinoe Takeshi asked the male tail elongation. Starting point of the male tail elongation in male and
female differences in Onaga

Point they begin to appear, TL divided by the SCL relative Onaga (rTL: relative tail length, TL / SCL) and
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SCL and determined as the intersection of the regression line. Regression line and the beginning of sexual
maturation that subadult

Data obtained using the adult.

In addition, to represent the degree of tail elongation, TL calculated the relative growth factor. Factor is related to
relative growth

Coefficient equationY=Db - X

a



That is represented by a constant, a = 1 X at the Y on the growth of the growth of

Such as growth. Here the SCL X, TL, Y as a constant, if more than one in SCLX{Su

Growth and growth of the Ru Yu TL.

3-3. Results

Morphological observations of gonads and reproductive tract, the female and male were 45 individuals in 83
populations. They also

Individuals are classified into three classes of mature adult subadult juveniles in the juvenile males 8 females in the
five individuals

Individual, the individual subadult females 55 males and 29 individuals, 20 individuals were 11 females in the male
adult population. Growth of

Onaga-Relative maturity class (rTL: mean + SD), a juvenile male 0.149 + 0.030 (0.121-0.187, n = 5)

The females 0.146 + 0.026 (0.108-0.174, n = 8), in the subadult males 0.249 + 0.070 (0.157-0.446, n = 29)

The females 0.165 + 0.228 (0.113-0.228, n = 55), in adult male 0.423 £ 0.061 (range: 0.302-0.501, n =

11) in females 0.183 + 0.036 (0.136-0.277, n = 20), respectively.

rTLin juvenile males and females, but no difference in the length of subadult and adult males who are clearly
Sure (Fig. 3-2, p <0.001, Mann-Whitney U-test), but extends to after Onaga subadult male, rTL to

The result showed that the sex begins. The SCL for the TL in males relative growth factor
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Of (a) of sub-adult from TL has shown excellent growth and strong (a =4.3898, n =29, r

2

=0.5542, p <0.01, no

Correlation test), and there was no significant correlation between adult (a =2.2384, n=11, r

2

=0.4424, p>0.05,

Uncorrelated test.) Here, the adult females in the juvenile rTL Interestingly, significantly more than the rTL
Was greater (p <0.05, Tukey test of multiple methods.) Only the degree of relative growth of adult female

Is not requested in (a =1.3266,n =29, r

2

=0.1084, p> 0.05, test uncorrelated), sub-adult and adult

Coefficients and relative growth along the body, more pronounced in males also shows the growth in the female
Onaga no priority of

And has been shown that sexual maturation and growth in the tail (a =1.7528, n =83, r

2

=0.3366, p <0.01,

Uncorrelated test.)

Next, begin to seek out different Kinoe Takeshi tail length of males and females, and adult males and females in
each

RTL in the SCL and subadult linear regression (Figure 3-3). The regression line in males SCL = 0.001433
rTL-0.8046 (r = 0.8066) in females in SCL = 0.0001501 rTL + 0.05475 (r = 0.2547), respectively. Male

The start of secondary sex characteristics and SCL rTL intersection of the regression line when the male and
female, SCL was 670 mm, rTL

The .155 was determined to be3-4. Study

In this study, elongation of the tail of the male turtles in the North Pacific can be started from SCL 670 mm
Was shown (Figure 3-3). Osabe Shin male tail is represented by a male testosterone secreted by testes

Are believed to be inspired by the sex hormones in the gonad in juvenile green turtle 42 months of age
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Stimulating hormone was administered, has been confirmed that the growth in the male tail (Owens et al.,
1978). In the second chapter of the North Pacific loggerhead turtles on, to begin sexual maturation Kinoe Takeshi
half of the individuals

The SCL 660 mm has been revealed that, starting with 670mm of male tail elongation SCL

The sexually mature to start as high as 660mm 10 mm more. This began after the development of testicular
Shows that the elongation of the tail begin immediately. Osabe Shin tail male sexual maturity that is open

It is suggested to respond sensitively to the increase in the amount of male hormone secreted by the testes



beginning

Ru.

In the past the North Pacific loggerhead turtle, Hirate (2000), about 29 individuals in the catch in Okinawa
Prefecture

To the relationship between SCL and TL Onaga, SCL 680 mm is about to start and grow a tail male in this study
Results were compared with 10 mm greater. Hirate and research (2000) and the result of differences arising
Several possible reasons are discussed. The first is Hirate (2000) and the long tail of the male population that
seems

Due, in fact, might be considered male and female individuals incorrectly. In this study, almost even male female
TOSHIBA has been shown to be elongated tail, but Hirate (2000) See Figure 12, SCL

There are 700-800 mm in the female population could have been analyzed as the male range. Therefore,

Male regression line is shifted, the intersection of the regression line of both sexes may SCL grows.

The second reason, mature individuals Hirate (2000) was compared to study the possibility of downsizing

There. Minami Miyazaki City, Tokushima Prefecture and the town and smaller individuals are spawning about 20
years

Has been reported (Kamezaki Shigeta, 2006; other Takeshita, 2006), this research measured the period from 2005
to 2010
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The research population was tested, Hirate (2000) is smaller than the mature Kinoe Osa in 1996 and 1999
measured

Teita could. One of the factors that have smaller mature Kinoe Takeshi, one by a decline in population density
There are compensatory response to the increase in premature adult food consumption per body has been found
in cetaceans and

The (Oosumi, 1974). North Pacific loggerhead turtle nest egg production of its 50 years of the late 20th century
Are also reduced 50-90 percent (Kamezaki et al., 2003), the miniaturization of mature individuals by compensatory
response

Can not deny the possibility that progress.

The third reason is the geographical differences cited in the study area. Kamezaki others (1995), Kagoshima
Prefecture

Yakushima, Miyazaki City, Miyazaki Prefecture, Minabe Town, Wakayama Prefecture (the southern town old)
compared to the length of the instep of spawning individuals place in the south

Have reported that the spawning grounds as large Kinoe Takeshi position. Muroto, Kochi Prefecture, a land survey
of the study

Cho, Mie Prefecture, and Hirate Kita Osamu (2000), which lies to the north than the island of Okinawa was
investigated in a North Pacific

The possibility was considered large enough population that lives in the south Kinoe Takeshi limited spawning
individuals.

Then, the extraction began after the tail of a mature male, is a significant factor when the relative growth of
subadult

High (4.3898) was evident from. Whether to continue elongation after the tail of a mature adult male

From the correlation between the SCL and TL but not sure, SCL relative growth factor of 2.2384 for the TL and
Excellent growth trend seen in the adult. The SCL and TL, there was no correlation between the SCL

The distribution range of 778-902 mm is considered limited due to this. The males reach maturity at

rTL is considered between the minimum and maximum value of sub-adult to adult, flying has become the SCL
781 mm for the subadult and exclude rTL 0.446, rTL reach maturity and the range of 0.302-0.363
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Or. This value is the average adult male rate of only 0.423% of 71.4-85.8. Therefore, mature

Growth of the male tail is supposed to be followed by Heck et al.

Onaga also indicate that female tachyauxesis SCL for the first time revealed in this study. Onaga female

It showed excellent growth with the maturity of the activities related to breeding females alike elongated tail
Suggest that the functional significance Waru. One of spawning activity the most important breeding females
There, the turtles are dug in sand holes eggs F£Mi¥% Tosu 34.9-85 cm depth (Dodd,

1988). At this time, females lay eggs in order to stretch into the hole dug by reversing the cloacal cavity, long tail



You can reduce the impact of a fall from a position lower than the egg FEMi#% Toshi that much Once please

Ru. However, immediately after the shell turtles laying eggs soft catch to break even

There was not even talking about (this references, personal communication), and to mitigate the impact of falling
hard to believe at the time of spawning

Not.

Osabe Shin female tail is not to spawn, may have been used to refuse to mate with males

May. Before accepting the mating spawning females laying ahead of only been about 2-4 days

(Owens, 1980; Wood and Wood, 1980), in captivity ventrally pass to go to the tail when the female refused to
mate

Embedded may be observed that his hind legs together. The observation of the juvenile tail, the tail

But can not move too much due to the short, the growth in female ventral tail fold tail

Will be able to hide it into the cloacal opening.

Or functional significance will also consider the possibility of innocence. Encourage male tail elongation e
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Hormone is also present in the female body, such as migration to the region and stimulate ovulation, mating of the
female reproductive physiology as well BiWa

'll Have (Wibbels et al., 1990). So, are also affected by female androgen, the minutes

Elongated tail that just can not deny only. Onaga elongation BWa breeding female actually

To find out whether there is functional significance of Ru is involved in reproductive behavior, such as during
spawning time or when mating

Behavioral observation is needed on how to use the tail.

20

Readmission to the size of breeding area around Japan is in Chapter 4

4-1. Purpose

The North Pacific loggerhead turtles (Caretta caretta) are restricted to spawning grounds located in the western
Pacific Japan

Has been to focus on the Pacific coast of southern Japan in particular (Kamezaki et al., 2003). North Pacific with no
spawning

Baja California waters, and turtles also falls on the Hawaiian Islands and the eastern part of your distribution
center

Ri, mitochondrial DNA haplotypes of these individuals are the same as the spawning population of Japan (Bowen
et

al., 1995), North Pacific loggerhead turtles that live around it which was shown in Japan F&Shita. Its

As if to prove is, off the coast of Baja California is recaptured by the tagging juvenile Japan

(Uchida and Teruya, 1991), Japan across the Pacific Ocean was released from the Baja California breeding
population

Have to arrive there (Resendiz et al., 1998; Nichols et al., 2000). Thus, in the eastern North Pacific

The turtles are allowed to move in the west. Juveniles hatched from the power situation in the Kuroshio Current
and

I moved into the eastern Pacific, has been suggested that the waters around Japan and return to breed again
afterwards

The.

However, mature females that live to lay eggs for the purpose of breeding sites around Japan are obvious

Of such individuals instep length distribution and maturity to actually live only a few pieces of information
(Nomura, 1993; Miyawaki, 1994; Maeda Kimura, 1995; other Iwamoto, 2005b; Tanaka Ishihara, 2006). Therefore,
Japan

Loggerhead turtles in state waters of sexual maturation, and size composition and sex ratio of Party A, including
information on age structure is defined
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In what was not. Therefore, this chapter from turtles captured in nets, stationary and living in Japanese waters
To clarify the life-history stages of sexual maturation in the instep of length distribution and loggerhead turtles to
return to breeding areas near Japan



| come to discuss Kinoe Takeshi.

4-2. How

The large stationary nets Muroto, Kochi Prefecture, the total catch during the period 1392 until June 2002, July 11,
2009

Turtles and a sample of the body. Since the nets are fixed in place throughout the year,

The sample was considered to have been taken at random from the population inhabiting the waters Misaki
Muroto. Nets were investigated

That the land is located in the town where Misaki Muroto Muroto, Kochi Prefecture, the three fishing groups
located in the coastal (big blanket

Partnership) for the seven networks operated by large stationary (see Figure 2-1).Misaki Muroto in flowing water
depth 500-1000 m Kita Hutoshi

To hit the middle shelf flow Taira Hiroshi, to a localized upwelling of nutrient-rich seawater (Fukasawa, 1998).
Fishing line near the continental slope depths of 35-78 m in large stationary nets placed in the position of a fishing
organization per year

During the 1500-2000 t being caught. The main species caught yellowtail (Seriola quinqueradiata), Gomasa

Server (Scomber australasicus), frigate mackerel (Auxis rochei) and so on.

The captured turtles are transported to the fishing port, the head Tadashi Kinoe Standard (SCL: straight carapace
length) in total

After measurement, the basis was discharged within a day of offshore fishing or nets.

In this study, the SCL was captured turtles were divided into four classes of maturity. In other words, SCL 42
spiderlings hatch mm ,43-660 mm below the juvenile to subadult ,661-821 m, 822 mm or more and adult.
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Moreover, these separate classes was used to study the following SCL. Hatching juveniles and hatchlings to
separate the SCL 42 mm,

North Pacific population of juveniles hatching 41.9 + 1.51 mm for the SCL to be (Matsuzawa Sakamoto, 2002).
The separate juvenile and subadult SCL 660 mm to separate adult and subadult SCL 821 mm and are each half

For mature individuals Kinoe Takeshi Kinoe Takeshi half and the start of sexual maturation in the number of
individuals (Chapter 2).

4-3. Result and discussion

The large stationary nets Kochi Prefecture Muroto individual accounts during the period 1392 until June 2002, July
11, 2009

Turtles were captured, the head Tadashi Kinoe Standard (SCL) were measured. The loggerhead turtle bycatch by
the SCL are

757 £ 67 (SD) mm (range: 563-1050 mm) in, SCL showed a unimodal histogram (Figure 4-1).

Most classes in the proportion of sexually mature more subadult 77.7% (1081 individuals), accounting for 17.6
percent followed by the adult (245

Individuals), and 4.7% juvenile (66 individuals) followed by juveniles hatch is also found one individual. Among the
smallest sample

The population was 563 mm in the SCL, in the long-range juvenile instep is relatively large and had reached late in
the juvenile

You said Ru. In conclusion, the breeding grounds in coastal waters of Japan, as appearing in the late stage of
juvenile

And showed that the abundance of subadult loggerhead turtles rather than adults. The North

The Pacific loggerhead sea turtle spawning grounds and as the only sandy beach in Japan (Kamezaki et al., 2003),
young hatching

Body immediately after hatching, but should at least have the Japanese waters, in this study also found one
individual hatched juveniles

Was from. This is a juvenile loggerhead turtles hatch after hatch, quickly dispersed into the ocean, Mexico and the
Kuroshio

To balance the ocean waters to higher latitudes, such as using the Gulf Stream ocean current towards Koh (Carr,
1986; Carr,
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1987; Bowen et al., 1995; Witherington, 2002), because the coast is considered to promptly disappeared



Was. The mainstream of the Kuroshio current and the nets were investigated over the offshore, moving the nets
off the coast of

Ru hatched juveniles were considered to not be caught.

And SCL's distribution of turtles in the seas around Japan, SCL has appeared in Japanese waters in the 560-570 mm
The turtles began to increase to 740-750 mm in the mode of welcome, and to decline thereafter (Fig.

4-1). This factor is the increase in re-admission into Japanese waters, death bycatch reduction factor (Peckham,
2007; FAO,

2009) and collisions with ships, the main prey of sharks (Witzell, 1987), death due to iliness (George, 1997) and
Etc. are considered as main factor. The decline is also likely due to emigration from the study area, the study area
north of the Taira Hutoshi

Yakushima, Kagoshima Prefecture, including the largest spawning ground of Pacific, saying Minabe Town,
Wakayama and Miyazaki city beach

Plainly identified by a sign that the limbs of the adult females come to spawn in visiting the main spawning grounds
or

Has (Sea Turtle Association of Japan, unpublished data), the impact of emigration is not considered less significant
Was. Therefore, before the SCL at the rank of the most frequent number of individuals exceeded the number of
individuals killed rejoining, since the most frequent

Class size is suggested that the population exceeds that of the population died on the reverse re-

admission. Caretta caretta

To grow significantly as well as mortality and other organisms are considered to be reduced (National

Research Council, 1990), reducing the size of a large number of individuals in a class lower than the mortality of
Japanese waters

Suggesting a reduction in readmission population. For these reasons, the main size class rejoin the Sea of Japan
The following are the most frequent was suggested that SCL 560-750 mm. To Kinoe Takeshi Hama Kono rejoin the
edge of sexual maturity

Individuals were also included juvenile late | have not. Thus, the addition to the Sea of Japan before re-starting the
sexual maturation

24

Individuals also are entering, crossing oceans and breeding areas for progression to sexual maturity would be
made regardless of

Was.

Instep length distribution of turtles in the eastern North Pacific coast of Baja California is SCL 46.9 £ 13.0

cm (n =39, range: 32-58 cm [Ramirez-Cruz et al., 1991]), SCL 585 + 111 mm (n = 180, range:

266-834 mm [Gardner and Nichols, 2001]), 619 + 21 mm (n = 15, range: 435-927 mm

[Seminoff et al., 2004]) has been reported, the mean and the mode values smaller than dorsal length of the
Japanese population in juvenile size

The did. Baja California coastal habitats are used during the loggerhead turtle hatchlings were hatched in Japan

It is one (Bowen et al., 1995), where individuals join and come away from here and over the years

Is considered. Loggerhead turtles stranded in the California Peninsula in the mode of the SCL 500-700 mm

Have shown a unimodal length distribution with the instep (Gardner and Nichols, 2001), this is half of California
Coastal loggerhead turtle island SCL 500-700 mm suggest that they start off around the coast reach

Ru. Class sizes start waters off Baja California is almost juvenile size, and Japanese waters

Was estimated to rejoin SCL 560-750 mm 60 in lower than the range of mm, 50 mm above the /]>Sakatsu

Or.

Time it takes to cross the Pacific to the waters for breeding, or SCL 856 mm SCL 834 mm fed up

Has been confirmed by the turtles, reached in about a year moved to Japan from California Peninsula

That (Resendiz et al., 1998; Nichols et al., 2000). Also captured in the north of the Hawaiian Islands SCL

548 + 123 mm in the wild populations of juvenile nine months 2.4-6.9 1311-5199 km westward and moved
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(Polovina et al., 2000), which was the pace can cross the Pacific in 1-2 years. In addition, Nichols et al.

(2000) and Polovina et al. (2000) is used to track individual satellite transmitter, was tracked to the north plant
Were actively moving toward the west without having to use the equatorial current. Here, the chronology of the
bone in the North Atlantic



Loggerhead turtle growth rates estimated by the method of SCL 500-599 and 600-699 mm respectively

28-38 and 27-31 mm / year and (Parham and Zug, 1997), across the Pacific during the previous 50-60

mm period growth rate is applied to the Trans-Pacific loggerhead turtle breeding area for this is 1.3-2.2 years
And suggests that. Thus, the loggerhead turtle will begin to cross the Pacific to the waters for breeding late in the
juvenile,

Japan aims to start crossing once active, and suggested that approximately 1-2 years to reach.
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Growth rate and age at maturity of loggerhead turtles in the North Pacific Chapter 5

5-1. Purpose

Information about age and growth rate of individuals not only to clarify the life history of the animal, one

It is essential to understand the dynamics of populations sizes. Growth rate among them age and sexual maturity
Will know the time required before the next generation was born, the information necessary to predict changes in
population

The information. Loggerhead turtle (Caretta caretta) in the North Pacific is a major spawning Pacific coast of
southern Japan

As a place to breed. However, the number of spawning nests during the late 20th century nearly 50 years 50-90%
X to be reduced and have been threatened with extinction (Kamezaki et al., 2003).Therefore, appropriate
conservation

The measures will need to be taken in the North Pacific loggerhead turtles age and sexual maturity is the growth
rate obviously

Or not, and when considering the efficient conservation policies, to validate the effectiveness of conservation
policies were implemented, affect

That it risks.

Age of sexual maturity in this chapter reveal turtles, old individuals are investigated using breeding

Came. Uchida (1967), breeding loggerhead turtle hatchlings from hatcheries, both reported to mature in the 6-7
years

Has been reported. However, the breeding population is growing in contrast to wild populations because of the
high nutritional value and volume of prey

Considered earlier, the age of sexual maturity can be applied as wild populations are not (Frazer, 1982).

As a way of knowing the age of sexual maturity of sea turtle species in the wild, now mostly bone and recapture
methods

Being investigated by the growth rate and age on chronological approach.
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Recapture method is to put a label to an individual released was captured once again ended up being captured
How to determine the amount of growth between the growth rate. The length of time and the instep of the
growth rate obtained

Fitting the growth equation, can calculate the number of years needed to reach sexual maturity Kinoe Takeshi
growth equation based on the

It is estimated that in all ages and sexual maturity. Label is attached to the turtle species are in many cases there
forelimb

Alternatively Furippatagu is attached to the hind legs, a rigid plastic material such as titanium,

Inconel, Monel, etc. have been used (Kamezaki Matsuzawa 2008). However, even signs of a sea turtle

To trace the history of long life and durability rather as a method to reveal the age of sexual maturity is not
enough

Be. In addition, there is no previous information labeling, the growth rate spanless until then. The

Yearling and individuals, the information age, individuals must be clearly understood from the appearance of age is
not obtained, its

After much older than the tracks made do not know. In addition, signs attached to, can not only recapture

If you can not examine the growth rate.

Geochronological methods of bone growth arrest lines were left inside the bone (LAG: lines of arrested growth) of
Age is estimated from the number. LAG is formed when the growth rate falls, the water turtle species

In winter the temperature falls LAG is formed, this is one that is basically one year (Zug et al.,

1986; Snover and Hohn, 2004; Snover et al., 2007). Techniques applied to species of sea turtle bone age



When the humerus is mainly used (eg Zug et al., 1986; Klinger and Musick, 1995;

Zug et al., 1995; Parham and Zug, 1997; Bjorndal et al., 2000; Zug et al., 2002; Bjorndal

et al., 2003; Zug et al., 2006), leatherback turtle has been used in small bones in the eye sclera (Zug
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and Parham, 1996; Avens et al., 2009). Relationship between body size and age and growth rate under natural
conditions,

The age at which sexual maturity can be determined by these methods. The problem with the bone chronological
approach,

Iki is absorbed by bone tissue grows in the heart of the bone is absorbed by the lines of arrested growth there was
That would be. In addition, LAG and LAG are densely packed if not clear if

Etc., LAG different possible reading down or reading. Furthermore, LAG is formed of growth

Because it is a slow, 2X no changes with seasonal growth rate by moving

If there is a temporary slowdown in growth due to illness or injury, or in a plurality of 1 LAG is formed

Could.

Caretta caretta sea turtle species are in the growth rate has been investigated relatively well age and sexual
maturity

Species. Many studies have obtained by fitting the age of sexual maturity to recapture the results of the growth
curve,

Sexual maturity is age 11-47 years in the North Atlantic (Frazer and Ehrhart, 1985), or 10-15 years

(Mendonca, 1981) is estimated to be 35.9 years in the South Pacific (Frazer et al., 1994), in the Mediterranean
16-28 years (Casale et al., 2009a) have been estimated. The age of maturity for the raw bone of the humerus
The techniques are also expected chronology in the North Atlantic 22 years of age 26 (Klinger and Musick,
1995), and 20-63 years (Parham and Zug, 1997) ,13-year-old 15 (Zug et al., 1986) estimated that mature in

Is a constant.

On the other hand, instep length female turtles lay eggs on land in between the populations differ in size or
maturity

'l Have (Tiwari and Bjorndal, 2000; Kamezaki, 2003). The geographic variation in traits like this
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Given that, there is also variation among populations and traits growth rate and age of sexual maturity
Considered. However, in the North Pacific Research on age and growth rates have been almost

Not. In the North Pacific, the age at which sexual maturity is not being investigated, SCL 46.6 cm up to the age of
juvenile

And growth rate (Zug et al., 1995) and spawning population growth rate (Hatase et al., 2004) have been
investigated

That as possible. Amid such a study, this chapter, turtles, taken near Japan

For the humerus, and to estimate the sexual maturity age, living in Japanese waters Akaumiga

Revealed the growth of the media until sexual maturity.

5-2. How

Age and growth of loggerhead turtles, growth arrest lines were left in the bone by bone chronological approach
(LAG: lines of arrested growth) was estimated from. Samples were washed ashore dead bycatch and mortality in
Japan

Using the loggerhead sea turtle humerus of 79 individuals. These individuals were collected before the standard
straight humerus

Kinoe Takeshi (SCL: Straight Carapace Length) to measure, we determine the gonadal sex even more.

Moreover, as Chapter 2 of the gonad maturity, female body found in white and ovarian corpus luteum, and
Adult males with enlarged testes, cylindrical and mature individuals ie. In addition, the spawning grounds in Japan
The six individuals who died can not escape from juvenile hatching nest egg-laying in the sand and humerus
diameter growth SCL

Value was used as a starting point.

LAG is the minimum width of the humerus (MW: minimum width) have remained among the highest crest and
deltoid

30

Is known that Ru (Zug et al., 1986; Figure 5-1). LAG to observe, this part of the electric



The circular saw cut, sharpened on the grindstone 1mm thick sections were prepared below. The center of the
concentric sections

LAG spread in a circle and the center of the transmitted light from below the reading microscope (KENIS Ltd.,
NRM-2XZ/KN3102250) along the major axis for radius and LAG LAG LAG and measure the width between

(See figure 5-2). However, the outermost LAG excluded from analysis because less than one year in the formation
of a wide

Or. The LAG number of remaining without being absorbed at both ends of the section is different, the difference in
20 more

Book now. Therefore, the analysis of the radius and width #tMilXReta LAG for the large number of.

The LAG was formed in the outer part of the humerus is, MW between SCL and the linear phase

Relations that were related (Equation 5-1), LAG MW radius then you can correct the form, the

LAG LAG compensation values are formed at the time was considered to be proportional to the SCL. Thus, each
LAG

To estimate the formation of SCL, LAG MW radius and width and was corrected (Equation 5-2). In addition, LAG
The width of the next LAG shows the growth rate of the humerus of the year to be formed. Growth of the
humerus

The amount is proportional to the amount of growth of SCL, LAG LAG radius and width of each of the SCL during
the formation of its equivalent

The growth rate was calculated back in time. Back Calculation protocol so that (Zug et al., 1997).

SCL=26.3 MW + 14.1 (R2 =0.955, n =79, p <1.0 x 10-42, uncorrelated test) Equation 5-1

Lrev=2L-R/MW Equation 5-2

Lrev: LAG correction value of the radius or width, L: LAG-width or radius, R: radius of sectionlLeft in the humerus in
order to estimate the age of the LAG is absorbed in the center of the humerus was

LAG or it is necessary to estimate the number. Absorbed in order to estimate the number of LAG, Regression

And Correction Factor protocol for Growth protocol (Zug et al., 1995; Parham and

Zug, 1997).

Regression Growth protocol in Parham and Zug (1997) according to von Bertalanffy's growth

Length variant expression expression expression and MW 5-3 estimates obtained from age. Moreover, MW is
proportional to the related SCL

Since that relationship (Equation 5-1), when sexual maturity at the time of SCL and SCL for readmission to the MW
Demand, more expressions of 5-3 MW and re-estimated the age at entry age for sexual maturity. Here, the growth
SCL is a mature, half of all individuals reach sexual maturity determined in Chapter 2 of the SCL 821 mm, using

SCL is to re-enter Japanese waters was found in Chapter 4 for 560-749 mm.

t=1In[(a-X0) / (a-MW / 2)] / k Equation 5-3

t: age estimation, X0: MW radius of the hatched juveniles, a: asymptotic value (asymptote), k: Endogenous growth
factor

(Intrinsic growth coefficient)

Parameters in Equation 5-3 a, k, X0 to determine the first correction value LAG line width times the radius of
Attribution (Figure 5-3), the intercept of the regression line (A: 0.7669) and slope (B: -0.0393)aa=|A/B |, k=-1In
(1
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- | B |) to assign, a to 19.514, k and asked to 0.0401. Next, the juvenile was 1.77 + 0.12 MW hatching

(SD) mm (n = 6), and X0 is a radius of 0.88 mm becomes equation 5-3 'was required.

t=1In[37.26 / (39.02-MW)] / 0.040 Equation 5-3"'

Then, Regression Growth protocol for SCL in the age of the von Bertalanffy growth equations

Growth equation SCL = a '{1-exp [-k' (t'-t0 ')]} was obtained as. First, by age 1 SCL expression

Determined from 5-3, based on the parameters of growth equations that a ', k', t0 'the Microsoft Excel Solver
Calculated by the least squares method using the function.

Then, Regression Growth protocol not able to estimate for each individual in each age

For - 7=, Correction Factor protocol was estimated in each individual age. First, each individual LAG

The average width of the compensated demand, the reciprocal of the population of the CF (correction factor), and
the estimated age



Estimated from Equation 5-4. However, Correction Factor protocol requested by individuals in each age

While that SHOULD NOT BE CONSTRUED outside of the growth rate slowed from an average width of LAG has been
derived CF

Therefore, the number of LAG absorbed, that could have been overestimated or estimated age.

t = Lm + (Li-X0) CF Equation 5-4

Lm: measured by the number of LAG, Li: LAG innermost radius compensation value
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5-3. Results

Tadashi Kinoe £ standard of individuals in the population 75 to 79 turtles were estimated using the age of the
humerus (SCL) of

The average value of 759 + 61 (SD) mm (range: 577-944), the four individuals because they were damaging the
carapace

SCL could not be measured. Gonad morphology was observed to autopsy, the female and male individuals in the
27

And 42 individuals, 15 individuals of which mature females, mature males were three individuals. The 10

The population is going to rot amid able to determine which of the gonads did not properly

Tta. From individuals of 9.3 + 4.3 (range: 3-20), a total of 732 was confirmed LAG, 653 points

Width was calculated.

Back Calculation protocol determined by the average growth rate of the SCL was 13.9 + 7.8 (SD) mm / year
(Range: 0.0-64.5), and SCL is then obtained 694 + 75 (SD) mm (range: 374-935, n

= 732), respectively. Another class of SCL growth rate, 31.7 mm / year (SCL 300-400 mm, n = 1),

29.5+13.7 mm / year (SCL 400-500 mm, n = 7), 20.7 + 12.4 mm / year (SCL 500-600 mm,

n=58),14.1 + 7.4 mm / year (SCL 600-700 mm, n = 298), 11.9 + 4.9 mm / year (SCL

700-800 mm, n = 257), 11.2 + 5.4 mm / year (SCL 800-900 mm, n = 29), 10.4 + 0.0

mm / year (SCL 900-1000 mm, n = 3), respectively (Table 5-1). SCL's growth rate between male and female ranks
Were compared, SCL 500-600 mm ranks only, significant differences were observed in male and female growth
rate,

In this class faster than the growth rate of females to males (p <0.05, Mann-Whitney U-test, Tukey
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By the method of multiple testing, Table 5-1).

Regression Growth protocol, the age of sexual maturation is complete, obtained in Chapter 2 of sexual maturation
Completed the SCL 821 mm is determined from the results, was estimated to be 37 years (Figure 5-4). The
Rejoin the SCL turtles around Japan is, in Chapter 4, 560-749 mm and sought at this time,

Estimated age of 18-31 years. The estimated age for each from 1 SCL, at the age of 10 381mm,

At the age of 20 599mm, at the age of 40 842mm, 60 952mm at age was estimated to grow to. Against age
The growth of the SCL expression

SCL =1159 {1-exp [-0.03067 (t-1.619)]} Equation 5-5

Was calculated (Figure 5-4).

Correction Factor protocol was obtained in CF 2.76 + 0.86 (n = 79, range: 1.03-5.08)

Respectively. The estimated age, 38 males mature individuals 46 years of age 47 (n = 3) 43 + 11 in females

Age (n = 15, range: 22-61), and immature individuals 34 years old male + 11 (n = 24, range: 16-61)

Females in the age of 39 + 12 (n = 27, range: 17-61) (Fig. 5-5). In one immature and mature individuals

In the body, there was no gender difference in age (p> 0.05, Mann-Whitney U-test). Its

In this, we compared individuals mature and immature individuals of both sexes combined population. As a result,
mature

Higher than the nuclear age population consists of individuals who are immature, SCL increased significantly (p
<0.05,
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Mann-Whitney U-test). However, individuals older than individuals not well developed and matured during the
Ming SCL

%% correlation was not observed, SCL So that was greater with increasing age (Figure 5-6,

p> 0.05, test uncorrelated.)



5-4. Study

5-4-1. Growth rate

Back Calculation protocol was determined by growth rate, the head Tadashi Kinoe Standard (SCL) 500-600 mm of
The class is faster in females than males, SCL than those at the rank of major sex differences in growth rate
Have not been observed (Table 5-1). Kinoe Osamu when the growth rate is that gender differences, males and
females have different habitat

Or, believed to have worked, or some physiological factors. mm 500-600 SCL is

Across the Pacific toward Japan from the eastern North Pacific waters for North Pacific loggerhead turtle
Amount to the size (Chapter 4). If you are bringing a sex difference in the rate of growth of geographical
conditions,

Considered a different route toward the Sea of Japan in both sexes. However, females were caught in this study
The location is the same, mature turtles are thought to have sex on the same feeding area

The gills (Limpus, 1985; Hatase et al., 2002b), SCL 500-600 mm in the beginning with the sexual maturation
Since individuals are not (Chapter 2), the migration of habitats and just before the start of male and female sexual
maturation

Different pathways is unlikely. In addition, individuals can start a sexual maturity before the effects of sex
hormones

Also appeared unlikely that the sex difference in growth rate.
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Other factors given sex, the sea turtle species that have temperature-dependent sex determination mechanism
incubation period

Naka Hazama likely to experience temperatures. Affect the subsequent growth if the temperature during
incubation

For example, gender differences were observed even funny the growth rate of immature individuals may

not. Loggerhead turtle, and Ao

The sea turtle hatchlings are born large enough to lower the temperature of incubation during the incubation
period (Glen et al., 2003;

Stokes et al., 2006), Stokes et al. (2006) The postnatal growth of the lower incubation temperature is estimated to
fast

That. The sea turtle species are due to the increased temperature the lower the proportion of males during
incubation, after hatching

Growth rate than the male and female, faster. In this case, | observed the female growth rate of males in this
study

The faster than the smaller Kinoe Takeshi at faster growth rate than males, complementary to it

May be the answer. Other individuals in captivity as well as growing populations of poor early growth

Catch has been observed that the instep of the head (Kamezaki personal communication), this is later than the
initial growth,

Eventually the head catches Party A other individuals, suggesting a complementary effect to work.

Second, mature SCL 821 mm (Chapter 2) in the growth rate of larger Kinoe Takeshi, SCL 800-900 mm

Also at the rank of 11.2 £ 5.4 mm / year (n = 29), SCL 900-1000 mm in the ranks of 10.4 + 0.0 mm / year

(N = 3), respectively. The growth rate in Japan, spawning a female 2.5 + 4.0 mm / year (Hatase et al. 2004)

And the growth rate obtained in this study was greater than this. It is collected in this study

Kita Osamu turtles were obtained in the town of Kochi Prefecture and Mie Prefecture Muroto or sample, or the
complete mature

Probably due to many individuals that while they do not. That is, growth arrest lines left in the humerus

(LAG) are not considered mature after a little to the growth rate obtained in this study
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Regardless of the size of the SCL, the growth rate is considered at an earlier juvenile and subadult maturation is
completed

The gills.

In this study, the growth rate of the North Pacific loggerhead turtle, not the number of data X SCL 300-400 mm
Peep and the rank of 400-500 mm, SCL 500 mm or more showed. Account of the North Pacific

Migame growth rate has so far been measured by the growth rate of females to lay eggs recapture method



(Hatase et al., 2004), 10 years after hatching the chronological approach over previous bone SCL 466 mm 42

mm / year is estimated to grow at a rate of (Zug et al., 1995). Immature non-North Pacific

The population growth rate of the South Pacific and Mediterranean, has been investigated in the North Atlantic,
North Atlantic relatively

Have been well investigated. North Atlantic growth rate differences among even geographically instep of the same
length range

Has been known that many of the examined population growth rate in the SCL 600-700 mm, a

Chesapeake Bay in the east coast of America Gassyuukoku 14.6 + 11.6 mm / year (n = 9, Klinger and Musick,
1995), North Carolina at 18.2 mm / year (95% Cl: 15.9-20.5) (n = 122, Braun-McNeill et

al., 2008), Florida at 59.9 + 22.5 mm / year (n = 7, Mendonca, 1981), respectively. The Kita Hutoshi

In this Taira Hiroshi SCL 600-700 mm in the growth rate of 14.1 £ 7.4 mm / year (n = 261), and

Chesapeake Bay and is close to the rate of growth of North Carolina, North Carolina's growth rate

Compared with about 1 / 4 mere. The growth rate of the Mediterranean at 325-820 mm Kinoe Takeshi song
25+ 17 mm / year (Casale et al., 2009b) in the North Pacific SCL 374-935 mm (13.9+ 7.8

mm / year) than during the slower growth rate of 750-950 mm in the South Pacific during the song Kinoe Takeshi
9.5+5.8
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mm / year in the North Pacific Ocean SCL 700-800 mm (11.9 £ 4.9 mm / year) or similar to or at

Seemed a little slow. However, the growth in population in geographical, such as the one seen in the North
Atlantic

North Pacific and South Pacific head speed differences, there may be the Mediterranean. Therefore, the North
Pacific

Individual differences in the degree of difference and even if you leave in the population, are required to continue
the validation of the factors that appear in the difference

Ru.

5-4-2. Mature age

Correction Factor protocol is determined by the age of mature individuals, mature individuals, as mentioned
earlier growth

Mature individuals within 1-2 years because it is considered to be approximately equal to mature age.
Correction Factor protocol with an average estimated age of mature individuals (+ SD) was 43 (+ 10) years and
Regression Growth protocol was higher than 37 years of age was estimated at maturity.This is

Correction Factor protocol outside of the humerus in the growth rate slowed to the average width of the LAG
Based on the inner LAG faster growth rate to estimate the number one, Regression Growth

protocol population growth rate than in the small Kinoe Takeshi is fast, the LAG as wide as the inner

The absorption was estimated because the number of LAG. Therefore, the mature North Pacific loggerhead turtle
We believe that an average age between 37-43 years old. The eastern and central Japan near the North Pacific
Age back into the sea to be age 18-31 is estimated from the Regression Growth protocol

And, compared with the age of maturity, from maturity until around Japan to rejoin the need 6-25 years
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It is suggested to be.

Now however, Correction Factor protocol and 61-year-old too immature individuals mature individuals in the 21-
year-old

Must be noted also that has been discovered. While this is mature individuals 21 years old,

Mature individuals are not 61 years of age, indicating that a very wide range of mature age

That. In addition, SCL between the ages and had no clear correlation, SCL 701 mm 61 but

An elderly population and immature compared to other individuals with a relatively young age of SCL 866 mm
from any other individuals 29 years old

Mature individuals were also (Figure 5-6). In other words, the small population of mature Not necessarily young,
large

Mature individuals is not necessarily an age was not.

So to mature and age Kinoe Takeshi directly related to the lifetime number of individuals leave their offspring, a
Is an important factor in considering the Kaumigame reproductive strategies. For example, the female lays from
one spawning season



Length of the ovary and instep of the correlation was not recognized, the number of eggs per nest is often a much
larger population

(Frazer and Richardson, 1986). Laying eggs in the spawning season can total a larger Sono Tame Kinoe Takeshi

A few more. The lifetime opportunity for the younger breeding age is considered to be more mature.

However, once mature, but it takes years to increase rather than remain Kinoe Takeshi immature.

It is premature if the growth rate, but SCL is 800-900 mm 11.0 mm / year, but some (Table

5-1), growth rate and mature 2.5 mm / year (Hatase et al., 2004) is due to the slow.

Therefore, increasing the body prior to the maturity necessary to increase the number of egg production per
spawning season 1

On the other hand is required, the immature period spent in order to increase the body away to miss the
opportunity to breed.
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While a young adult can increase the chances of reproductive life, and not the number of eggs per spawning & 1
Ru. I leave more offspring lifetime reproductive strategies that Neither mortality and hatchability of eggs

And also affected. Come more opportunities for breeding Once in a lifetime low mortality, spawning one

Lays eggs in the expected value of total lifetime number of eggs laid per season but a lot higher the higher the
mortality rate

Higher expected number of spawning nests of spawning soon start to have better lives.However, only this book
Explain that individuals have been identified in adult and elderly population remains small, young and mature
towering study

Not. The difference is in the growth rate, and that due to the density and biomass of prey organisms

Possible. This is a rich prey in captivity as early as 6-7 years to mature and be

(Caldwell, 1962; Uchida, 1967), most mature individuals of this study was £ year and it was 21 years old, the food
Understood that a significant impact on growth rate and age of sexual maturity amount.In addition, the spawning
population feeding

Depends on the individual areas, suggesting that the instep of individuals affected the length of prey species and
the amount of spawning

Are (Hatase et al., 2002c). Thus, prey density and biomass of marine food consumption growth rate

Influenced by important because it affects the reproductive strategy Kinoe Takeshi sexual maturity age and thus to
complete

There. However, as was revealed in this study, tens of turtles before sexual maturity

Took years, 22-61 years old in the North Pacific, the average age at which sexual maturity at age 37-43. This world
Long years of life if necessary for replacement cost, Megumi Hiroshi before you begin to breed from birth to sexual
maturity

Can change the environment and breeding ground for sea Iku Shigeru could happen is that. In addition, Akaumiga
Spawning beaches and the media has become a dynamic and unstable environment.Therefore, the data begin to
breed
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Iku Shigeru disperse the waters and the timing, and risks to be dispersed to environmental changes

Inferred. As a result, there are now a variety of reproductive strategies among the population, a variety of
traditional

SEEE allows for substantially to respond to environmental change, species turtles (Caretta) or appeared early
Pliocene

From 4.5-5 million years (Dodd and Morgan, 1992), we also support environmental changes such as glacial
Probably a.
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Kind of sea turtle life history Chapter 6 - Growth and habitat -

6-1. Overview of the life history of sea turtle species

One kind of turtle eggs are laid per nest several hundred dozens in a sand beach, approximately 50-80

Hatch day (Mrosovsky and Yntema, 1982; Ackerman, 1997). Afflicted with the egg-laying to hatching

Ru period varies with temperature in the sand, Nakasuna faster the higher the temperature (Mrosovsky and
Yntema, 1982; Ackerman, 1997). We also determined by the degree of sand in the incubation Atsushi Naka,



females at high temperatures

And males at low temperature, the ratio of 1:1 as the critical temperature is around 29 degrees (Ackerman,
1997).C

After hatching the spiderlings hatch Migame kind in the sand, across the sea to the table coming out of the sand
(Carr, 1986;

Dodd, 1988), offshore areas off the coast moves very active period, called the foreleg Frenzy

To move to (Wyneken and Solomon, 1992). This is a small body size during the period - a large

Greater risk of being attacked by other fish and seabirds (Witham, 1974; Stancyk, 1982; Witherington

and Salmon, 1992; Gyuris, 1994; Vose and Shank, 2003), and a depth of 10m or less, especially coastal

Is because they often prey on the leaf edge (Witherington and Salmon, 1992;

Pilcher et al., 2000; Whelan and Wyneken, 2007). Juveniles hatching yolk in the body after entering the sea
Absorbed, and scattered into the ocean while we moved to the juvenile stage of their life history, Hirataumi
Turtles (Natator depressus) is highly coast only, leave the spiderlings hatch in coastal (Bolten,

2003). Feeding and breeding ground waters are most different, sexual maturity is reached after a breeding season
and feeding
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Migration to breeding areas continue to feed from the sea (Limpus, 1985; Sakamoto et al., 1997; Limpus

and Limpus; 2001; Hatase et al., 2002b; Schroeder et al., 2003). Mature females spawning season 1

The spawn multiple times, you can not spawn every year usually with an average of Lepidochelys

(Lepidochelys) per year in 1-2, 2-3 in the other species of sea turtles return to lay eggs every year (Miller,

1997). Males are also participating in the annual reproductive and sexual maturation is complete (Wibbels et al.,
1990;

Limpus, 1993), has also been confirmed inactive sexually mature individuals during the breeding season (Blanvillain
et al.,

2008), depending on the region and individuals may breed every other year to participate in 2 (Miller, 1997).
6-2. Loggerhead turtle (Caretta caretta) Life history

6-2-1. Spawning frequency

The turtles are spawning in temperate zones and only sea turtle species (Pritchard, 1997). Akaumiga

Media as a major spawning grounds in the North Pacific in Japan, Australia and South Pacific Nyugini

Software, United States East Coast in the North Atlantic, South Atlantic, Brazil, Greece and the Mediterranean Sea
Turkey, Libya, Cyprus, has been known in the Indian Ocean Oman (Bolten and

Witherington, 2003). The spawning grounds of the Pacific and Atlantic waters toward the warm sand near the high
latitude

Are concentrated on the beach, hatchlings are believed to hatch they move to the warm waters of this latitude
ride

Ru (Bolten, 2003).
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6-2-2. Distributed escape hatch

Juveniles hatched in the nest and move to the same spawning ground beneath a group, to sense a drop in surface
temperature,

During the night to escape to the surface in the evening group Hisashi Tooru (Miller, 1997). Then you into frenzy
Hatched spiderlings came swimming through the ocean and other coastal areas to sea level | sargassum

Snuggle up to those floating (Witherington, 2002), the power of both forelimbs on the carapace as a static

Will increase the time we are floating (Witherington, 1995) (Figure 6-1). This is Frenzy

The force of the waves when rushing $tl sand, it is important to swim out as soon as possible coastal

, Whereas the eyes of sensitive organisms to respond to the things that move, riding the ocean currents

Or so later would become so important that you find the hidden predator.

Swimming in the ocean after leaving, juvenile body absorbed the yolk of the Kuroshio in the North Pacific, the
North Atlantic Meki

Ride and high-latitude warm Gulf Stream waters flow toward Mexico (Carr, 1986; Carr, 1987; Bowen

et al., 1995; Witherington, 2002). Then the North Pacific and North Atlantic Current manager

llo (North Atlantic Gyre) and oceans that riding a large migration flows, called

(Bolten et al., 1998; Bowen et al., 1995; Lohmann et al., 2001) (Figure 6-2). At this time Akaumi



Juvenile turtles have been washed away, not only does the ocean current direction of the geomagnetic field while
taking advantage of ocean currents

That is going to know anything about the direction to go themselves (Lohmann et al., 2001;

Lohmann and Lohmann, 2006).
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6-2-3. And growth of juvenile habitat

Hatchlings dispersed by ocean currents to the use of the North Pacific off the coast of the Hawaiian Islands, the
Azores in the North Atlantic

Kinoe Takeshi songs off the coast of Madeira Island 200-600 mm known that individuals inhabit

Ru (Bolten et al., 1993; Wetherall et al., 1993; Bjorndal et al., 2000; Polovina et al., 2004;

Kobayashi et al., 2008). He returned back to the spawning grounds around the stage before sexual maturity,
breeding grounds

Rejoins the coastal areas near the (Musick and Limpus, 1997; Bolten, 2003; Chapter 4.)

However, there is also shifted to individuals from coastal habitats before returning to breeding grounds in the
North Pacific

The coast of Baja California Tadashi Kinoe length of 500-700 mm 200-300 mm is also focusing on individual plants
Observed (Gardner and Nichols, 2001). This area is rich upwelling rush of the world's leading

And sea turtles hot spots (hot spot) is one of the place called

(Peckham et al., 2007). We found no mature individuals prior to the beginning of sexual maturation

From east to west across the Pacific Ocean near Japan is moving to the breeding grounds (Chapter 4).

The growth rate was fastest around the time of year juveniles hatched loggerhead turtles in the Pacific, 50.9 mm /
year

(Director Tadashi Kinoe), Mediterranean 118 mm / year (Kinoe Takeshi songs) have been reported (Zug et al.,
1995; Casale et al.,

2009b). Even faster in captivity, the turtles head 565 about a year and a half UPPER-mm after hatching
Sometimes growth (Swingle et al., 1993). The units to be 300-500 mm Kinoe Takeshi, the growth rate
Populations in the North Pacific off the coast of the Hawaiian Islands 34.0-38.9 mm / year (Zug et al., 1995),
Oonishi Kita

The population in the Chesapeake Bay Science 29.6 mm / year or 52.8 mm / year (Klinger and
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Musick, 1995), at Georgia 30-40 mm / year (Parham and Zug, 1997), Nosukyarora

The INA 15.8 mm / year (Braun-McNeill et al., 2008), in Florida, 73.6 mm / year (Mendonca,

1981), BS 157 mm / year (Bjorndal and Bolten, 1988b), 25 populations of the Mediterranean

mm / year and 36.4 mm / year (Casale et al., 2009a; Casale et al., 2009b) becomes, among populations
Differences can be seen not only in the population.

6-2-4. Readmission to the breeding grounds

Kinoe Takeshi to rejoin the nearby coastal waters are breeding grounds vary even within the same population, the
The North Pacific Kinoe Osa, South Pacific, the head respectively in the Atlantic Tadashi Kinoe 560-750 mm, 700
songs about Kinoe Takeshi mm,

Kinoe Takeshi song is about 500-600 mm (Bjorndal et al., 2000; Limpus and Limpus, 2003; Chapter 4)

In this study, the North Pacific in the age 18-33 years was estimated to be (Chapter 5).

Individuals rejoin the coastal areas we are feeding in open water (Sakamoto et al., 1997;

Hatase et al., 2002b; Hatase et al., 2002c; Hatase et al., 2007; others Nakashima, 2007), and the pelagic zone
The process of progressing sexual maturation while migrating to shallow waters (Chapter 4).

6-2-5. Sexual maturity

In the beginning of the maturation process of individual species is not unlike the external morphology of male and
female turtles were not observed outside

To determine the gender of the form can not. In females, morphological changes can be seen to mature and
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Error-free, the greater the strength of the male foreleg claws and tail extends significantly to the development of
testicular maturation begins the

Please curved (Hughes, 1974; Kamezaki, 2003; Chapter 3). Sexual maturity from the edge of these features will
For males, but Tta may be able to determine from the external morphology, allowed determination of all



individuals

Of a function, in the North Pacific loggerhead turtles Tadashi Kinoe 800 mm in length over time (Chapter 3).

The male turtles from the start of the tail extension of about 100-150 mm greater degree Kinoe Takeshi
Maturation was completed around (Casale et al., 2005; Chapter 3), and they mature females from morphological
Not know whether. When the external forms of sex discrimination does not attach, if you are mature

Can not determine if the observations are valid forms of gonads and reproductive tract.Individuals have died

But it is possible to directly observe the autopsy if the gonads, the size of individuals living

How to observe the gonads into the abdominal cavity with a thin endoscope (Wood et al., 1983) it is used

U now (Figure 6-3). Development of the egg by a non-invasive ultrasound refrained from laying eggs if the female
You can also observe the degree of.

Slower growth after sexual maturation, and mature individuals are not sexually mature individual instep similar in-
chief

The growth rate in the North Pacific is 11.0 mm / year from 2.5 mm / year (Hatase et al., 2004; Chapter 5)

The South Pacific is 8.3 mm / year from 1.2 mm / year falls to (Limpus, 1985).

Kinoe Takeshi mature individuals in the population of spawning is measured primarily from relatively easy to
capture and measure

And the length of the Atlantic and Indian Ocean respectively, Tadashi Kinoe 877-1053 mm ,876-936 mm greatly,
underground

654-794 mm and the smallest of the sea (Dodd, 1988; Tiwari and Bjorndal, 2000; Kamezaki,
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2003). Error-free, the greater the strength of the male foreleg claws and tail extends significantly to the
development of testicular maturation begins the

Please curved (Hughes, 1974; Kamezaki, 2003; Chapter 3). Sexual maturity from the edge of these features will
For males, but Tta may be able to determine from the external morphology, allowed determination of all
individuals

Of a function, in the North Pacific loggerhead turtles Tadashi Kinoe 800 mm in length over time (Chapter 3).

The male turtles from the start of the tail extension of about 100-150 mm greater degree Kinoe Takeshi
Maturation was completed around (Casale et al., 2005; Chapter 3), and they mature females from morphological
Not know whether. When the external forms of sex discrimination does not attach, if you are mature

Can not determine if the observations are valid forms of gonads and reproductive tract.Individuals have died

But it is possible to directly observe the autopsy if the gonads, the size of individuals living

How to observe the gonads into the abdominal cavity with a thin endoscope (Wood et al., 1983) it is used

U now (Figure 6-3). Development of the egg by a non-invasive ultrasound refrained from laying eggs if the female
You can also observe the degree of.

Slower growth after sexual maturation, and mature individuals are not sexually mature individual instep similar in-
chief

The growth rate in the North Pacific is 11.0 mm / year from 2.5 mm / year (Hatase et al., 2004; Chapter 5)

The South Pacific is 8.3 mm / year from 1.2 mm / year falls to (Limpus, 1985).

Kinoe Takeshi mature individuals in the population of spawning is measured primarily from relatively easy to
capture and measure

And the length of the Atlantic and Indian Ocean respectively, Tadashi Kinoe 877-1053 mm ,876-936 mm greatly,
underground

654-794 mm and the smallest of the sea (Dodd, 1988; Tiwari and Bjorndal, 2000; Kamezaki,
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2003). 848 Pacific loggerhead turtle in northern and southern hemispheres, respectively Tadashi Kinoe & mm, 887
mm and inside

Between the size of an (Limpus, 1985; other Kamezaki, 1995). Large and small North Atlantic Kinoe Takeshi sexual
maturity

Mediterranean in the Strait of Gibraltar is connected, some individuals traveling between the Mediterranean and
North Atlantic

Have (Carreras et al., 2006), spawning female mitochondrial DNA haplotype frequencies

Is different (Encalada et al., 1998; Bowen et al., 1993; Bowen et al., 2004). This site

Produced in the North Atlantic loggerhead turtle was caught in Nakaumi juvenile, focused on coastal areas of



northern Africa

For you, from the eastern Mediterranean loggerhead turtles in the Mediterranean coast of western Europe spread
Concentrated in the region, probably because that is somewhat geographically isolated (Bowen et al., 1993;
Bowen et al., 2004; Carreras et al., 2006). But has also been observed in the same haplotype

(Encalada et al., 1998), some genetic exchange has happened can not be denied that sexual maturity
Approximately 200-250 mm Kinoe Takeshi is interesting that different.

Age of sexual maturity in captivity have been reported very early in the 6-year and mature in 7 (Caldwell,

1962; Uchida, 1967). However, the growth of species such as sea turtles by nutritional conditions and ambient
temperature

Because significant changes in growth rate and age at maturity, years longer than the wild populations are
breeding population

Over mature (Frazer, 1982). Estimated age at sexual maturity is the wild turtles in the north

37-43 years in the Pacific (Chapter 5), the South Pacific over the age of 30 (Limpus, 1979) or 35 years old

(Frazer et al., 1994), 16-28 years old in the Mediterranean (Casale et al., 2009a) and is, in the North Atlantic
10-15 years (Mendonca, 1981), or 13-15 years (Zug et al, 1986) ,22-year-old 25 (Klinger and
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Musick, 1995) ,30-year-old 47 (Frazer and Ehrhart, 1985) ,20-year-old 63 (Parham and Zug, 1997)

And wide. The mature individuals of known age in the wild exactly, giving a biological marker in the South Pacific
And for 29 years after the first spawning or hatching juveniles (C. Limpus, unpublished data), early sexual
maturation

Has been suggested that individuals can take 30 years.

6-3. Comparison with other sea turtle species life history

6-3-1. Ecology of juvenile period

Spiderlings hatch and swim out into the ocean to go after entering the sea turtles from the beach, except Hirata
Is common (Bolten, 2003). But then once dispersed into the ocean, including the loggerhead turtle,

Green turtle (Chelonia mydas), hawksbill (Eretmochelys imbricata), Kenpuhimeumiga

Media (Lepidochelys kempii), Western Pacific and Australia Ridley

(Lepidochelys olivacea) on the occurrence of the juvenile to the coastal ocean, and Leatherback

(Dermochelys coriacea) and Eastern Pacific ridley times spawning during the breeding season to mature
individuals

Except that does not appear to play little coastal (Bolten, 2003) (Figure 6-4). In addition, the coastal habitats and
Among the species utilized, from loggerhead sea turtle green turtle, hawksbill turtle from the green turtle and Ke
Kinoe Takeshi appear more Npuhimeumigame coast has been known that small (Musick and

Limpus, 1997), Party A loggerhead sea turtle as described above length of 500-700 mm for the occurrence of
coastal

To, in the North Atlantic green turtle is 200-250 mm, in the North Pacific and South Pacific 300-400 mm (Balazs,
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1980; Bjorndal and Bolten, 1988a; Limpus, 1993; Limpus et al., 1994), Hawksbill Hokudai

In the western Caribbean Kinoe Takeshi 200-250 mm, 350 mm over the Indian and Pacific Kinoe Takeshi (Kamezaki
and

Hirate, 1992; Boulon, 1994), also little changed Hawksbill Kemp 250-350 mm

Occurring in the coastal (Ogren, 1989). Hawksbill and age appear in about 1-3 years old coast, Kenpubhi

Has been estimated at more than two years in Meumigame (Kamezaki and Hirate, 1992; Boulon, 1994; Zug

et al,, 1997), younger than 18-33 years of loggerhead turtle (Chapter 5).

To subscribe to the coast is thought to be associated with specific types of food that appeared after the coast,
seaweed and

The green turtle £ seaweed (Mortimer, 1982) and sponges 5512 the hawksbill (Mortimer,

1982; Meylan, 1988; Bjorndal, 1997), 50 m water depth in shallow Kenpuhimeumiga the crab B£

In the media (Shaver, 1991), 200-400 mm is probably limited Kinoe Takeshi's creatures have become a predator
Would transfer to coastal habitats because. Meanwhile, the loggerhead turtle in the coastal crustaceans and
snails,

But to feed on bottom invertebrates such as bivalves of (Mortimer, 1982; Dodd, 1988; Bjorndal,



1997), feeding on algae that flow as a time of planktonic animals and even subadult and adult individuals

Also (Dodd, 1988; Bjorndal, 1997), may be opportunistic - low (other lIwamoto, 2005a; lwamoto

Others, 2006). The reason appears to Kinoe Takeshi large coastal species than the coastal biological B This also
One might.

As a feature of juvenile loggerhead turtles during, at least in the North Pacific and the South Pacific, North Atlantic
Orbit to be raised to the oceans and ocean currents used in (Bowen et al., 1995;
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Bolten et al., 1998; Boyle et al., 2009). Other species of sea turtles in these eco-known you

Spite, or developed and how the ocean orbiting the ecological significance of juvenile loggerhead turtles are
interested in

Despite the deep is not clear at present.

6-3-2. Sexual maturity

Kinoe Takeshi's largest leatherback turtle populations spawning, green sea turtles, Caretta caretta, or Hiratau
Migame, hawksbill, Kemp, or follow the order of Olive Ridley (Zug and Parham,

1996; Hirth, 1997; Kamezaki, 2003; Limpus, 2007) (Table 6-1). Thus, the loggerhead turtle comparison

The kind of large sea turtles say. Adult male sex Kinoe Takeshi green turtle and loggerhead turtle

Has been examined, the turtles will make no difference to the length of male and female UPPER (Kamezaki,
2003; Casale et al., 2005; Chapter 2), the males are smaller than in female green turtles (Godley et al.,

2002). In addition, no differences in male and female turtles also growth rate, age, sexual maturity is not even
gender (Article

Chapter 5.) For information on other species of sea turtles instep length difference Since there are mature males
and females

Therefore, that are often sexual maturity Kinoe Takeshi instep length spawning population.

The green sea turtles as well as the length of spawning individuals instep length 990-1118 mm in the Atlantic
Tadashi Kinoe

Significantly, in the Mediterranean and the small 920-960 mm Kinoe Takeshi songs (Hirth, 1997). However, the
smallest

Ino Tadashi Kinoe is 814-829 mm in length and eastern Pacific populations (Hirth, 1997), this population clock

B Sea Turtle (Chelonia mydas agassizzi), also called, is recognized as a subspecies of green turtle
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The (Bowen et al., 1992) (Figure 6-5). Kinoe Takeshi loggerhead turtles and green turtles are sexually mature, thick
east

Except for the green turtle population Taira Hiroshi large in the Atlantic and Indian Ocean, Mediterranean and low
points

Pass. This shows that acts of sexual maturation Kinoe Takeshi geographical factors.Sono Kaname

Once factors clearly leads to understanding the physiological mechanism is necessary for sexual maturity, to
protect the effectiveness

That may provide important information, }i.Ataranai leading hypothesis at present.

The Department of turtles is a tendency of higher age at maturity Kinoe Takeshi higher maturity. Caretta caretta
The large green sea turtles from Kinoe Takeshi sexual maturity is age and maturity of over 30 (Zug et al.,

2002), and the difference is not that of turtles. The hawksbill turtle is approximately subsequently

20-30 years old, Olive Ridley and Kemp are each around 13 years to mature at the age of 11-16

It is estimated that (Zug et al., 1997; Zug et al., 2006). Meanwhile, the growth of the leatherback turtle leatherback
turtle department

Despite the largest Kinoe Takeshi carefully, as early as 5-6 years, approximately 13-14 years to mature (Zug and
Parham, 1996). Age of sexual maturity and ridley Leatherback Ken smallest turtles in the family
Puhimeumigame is similar to the mature age of about half the green turtle and loggerhead turtle

Will be. Leatherback sea turtles which Cheloniidae than the growth rate is significantly faster

Is for length, instep of approximately 60 mm at hatching, but even in the wild 350 mm per year to grow about
about

In the year 1000 song Kinoe Takeshi reached 4 mm (Zug and Parham, 1996). Such rapid leatherback turtle
Growth is thought to be related to mechanisms specific area of cartilage. Leatherback turtle in the cartilage



To encourage the growth of cartilage and capillaries has been growing at the base of the rapid absorption and
cartilage calcification
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Go fast (Rhodin et al., 1996). Such a mechanism, including the loggerhead turtle, the turtle family

Are evident.

54

Chapter 7 General discussion

7-1. Conservation importance in Japanese waters

North Pacific loggerhead turtle (Caretta caretta) after hatching in the sandy beaches of Japan, the Kuroshio and
North Pacific

Widely distributed through the eastern Pacific ocean using (Bowen et al., 1995; Uchida and Teruya,

1991; Kobayashi et al., 2008), Tadashi Kinoe = Standard (SCL) at 560-750 mm, with 18-33 years of age

Rejoins the coastal waters of Japan at the time of his birth (Chapter 4; Chapter 5). Then Japanese waters for at
Sexual maturity while in progress, half of them participate in SCL 821 mm ,37-breed sexually mature at age 43
completed

It begins with the life history (Chapter 2; Chapter 3; Chapter 4; Chapter 5). Life history in this account

Migame has been exposed to various threats, in order to conserve this species is one that gives each threat
Need to understand the impact on populations.

First, the change in population size or population, and is represented by several kinds of sea turtles nest egg
production

The (Meylan, 1982). The number of spawning nests is roughly represents the number of spawning populations,
spawning in the year

May be a relatively accurate estimate of the adult female population. In Japan, many organizations and individuals
Which are investigating around on the beach, the result is the Japanese Sea Turtle Conference (Japan Nonprofit
Sponsored by the Sea Turtle Association) has been compiled in the year.Approximately 50 of the spawning nests in
the late 20th century

Fell by 50-90 percent annually (Kamezaki et al., 2003), since 1997, you turned on the rise

Ri (Sea Turtle Association of Japan, 2009), in the meantime seems to have survived the extinction.

However, green turtles and coastal fisheries bycatch dead turtles (Chelonia mydas)

Has become a major threat (Ishihara and Kamezaki, 2010), and after the spawning beaches

Such signs are not stem the loss of retirement (Matsuzawa, 2009; Sea Turtle Association of Japan, 2010). North
Pacific
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For the conservation of turtles, as well as Japan, Hawaii extends offshore tuna marlin

Have also been conducted in coastal fisheries and fishing rope Baja California (Peckham et al., 2009;

Simonds, 2009). The coastal population of Japan are composed of 77.7% subadult, and juvenile made

Larger than the population Kinoe Osa Peninsula is off Hawaii and California (Wetherall, 1993;

Gardner and Nichols, 2001; Chapter 4) and high reproductive value indicating the number of expected offspring in
a lifetime Leave.

Therefore, the contribution to the population per plant was relatively high increase of population in the Sea of
Japan

The impact on the overall population decline is significant.

However, the loggerhead turtle conservation policies have been implemented in Japan to protect the spawning
grounds of public limited almost

Has been (Matsuzawa, 2009), conservation policies are not going to subadult. Akaumi the coast excursion

As regulations to protect the turtles, Area Fishery Adjustment Committee and fishing regulations and coordination
Species Preservation Law

While passing is prohibited in principle, directed by Riya Yuzuru Sales of sea turtles, these

The regulatory effect of reducing the death accidental bycatch of fishing is not occurring.The loggerhead turtle
near Japan

The majority, to protect the reproductive value Ino Takashi subadult individual, following spawning, the accounts
of the North Pacific

Be very effective on some measures to conserve sea turtles is no doubt.



7-2. Loggerhead turtle mortality in the Sea of Japan

To promote effective conservation activities in Japanese waters, in order to make a correct prediction of the future
now

It is important to understand the situation of the population of loggerhead turtles inhabiting the Japanese waters,
in this study

Sexual maturity and knowledge of population structure obtained is useful. We also predict changes in population
Population is necessary for the disappearance and death to the population of newly born juveniles hatched,
Hatching juvenile population, but for which a valid indicator of the number of spawning nests each year, the
number of dead individuals
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There is no information about any. Then, using the results of this study, the mortality rate estimated at around
Japan

It was fixed.

To estimate the mortality in the Sea of Japan, based on distributions of SCL 50 mm instep of your Chapter 4
Together with a number of individuals, rate of population change using annual growth rate in Chapter 5 (X)
obtained (Equation 7-1,

Table 5-1).

Xi=(Ni+1/Ni-1)/(50/ gi) 7-1 expression

X: Annual rate of change, N: number of individuals, g: growth rate (mm / year)

Annual rate of change of X is equal to the difference in mortality rates and readmission into Japanese waters near
Japan, X> 0, then watch

Readmission rate or the second, X <0 then represents the apparent mortality. The main end of readmission SCL
750 mm

More (Chapter 2) at the rank of the X <0, the apparent mortality, SCL 750-800, 800-850, 850-900,

900-950, 950-1000 mm respectively in 11.1, 10.2, 15.6, 18.2, 20.8% were.

As the mortality rate is as large as the population increased, the mortality rate is generally the larger the
population

Reduced (National Research Council., 1990). Factors include the increased mortality of subadult stage

Two points were considered overvalued growth rate of readmission in adult and continuing. In the former SCL 750
mm are also present in the trees while reducing the rate from becoming or re-admission, readmission rate

The mortality rate was lower was considered as the apparent relatively high class sizes small. The latter

In Chapter 5, the growth rate is determined by those of subadult also significantly reduce the growth rate of adult
Applied for, and a high mortality rate was estimated by the growth rate was overvalued

Considered. Thus, the apparent mortality rate is underestimated subadult size classes, and support for adult
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Was thought to have been overestimated in Izukurasu. Underestimate the size of adult mortality in sub-class
Value that had been the practice of subadult mortality is at least 11.1% of SCL 750-800 mm

Seemed to be over. The Toi has been estimated that over-size classes of adult mortality

That U is the actual death rate of adult SCL 950-1000 mm and 20.8% lower than inferred.

And mortality rates differ dramatically between the adult and subadult is hard to believe, so red around Japan
11.1-20.8% annual mortality rate of turtles was suggested that there was between them.

Then, how much percentage of the breeding turtles around Japan rejoined the annual mortality from this

Can calculate how can you survive until you join. Caretta caretta around Japan are 18-31 years old

For readmission, the age of sexual maturity is age 37-43, to participate in breeding until 6-25 years of near-Japan
And spend in the ocean (Chapter 5), 11.1-20.8% mortality per year between them, then rejoined pieces
50.6-99.7% of the body suggests that died before maturation. Individuals die before sexual maturity is
automatically

These offspring can not be contributing to the maintenance of future population is not.Therefore,

Protection of nests and lay eggs as well as spawning population, accounts can reduce the mortality of immature
individuals

Is important for the conservation of Migame.

7-3. Threats to the North Pacific loggerhead turtle

Threat organisms as well as events and individuals will continue to grow and change.Mortality in Japanese waters



Can affect the breeding population is indicated by 7-2 in the near future, you deploy a more effective conservation
The projector been any threats at every stage of life history, or that the physical impact on how much

Construed, it is important that we remove a major threat from the impact. So, from here

Through life history, which examines threats to the North Pacific loggerhead turtles.
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7-3-1. Threats in sand

Predators targeting the spawning population of green sea turtles and green sea turtles in Costa Rica
Furenchigiana,

Olive Ridley (Lepidochelys olivacea), Leatherback (Dermochelys coreacea) Jaguar attack

(Panthera onca) and have (Sehoe et al., 2007; Harrison et al., 2008), total egg production in Japan

Predator body aimed not known. Food after the conclusion of World War Il had landed on an individual human
being

The charges were also used as a community, is about to be consumed in the region, and now they can see it

Not (Kamezaki Matsuzawa, personal communication). After laying eggs hanged from the early 1970s after World
War Il

Miyazaki and Yakushima Island in Kagoshima Prefecture, but most of them had been collecting eggs, held by a local
research organization

In the late 1970s by the enactment of the Protection Act and research activities and the real protection is to use it
for loggerhead sea turtle eggs

In no (Omuta 2002; Matsuzawa, 2009).

Then, after laying eggs and hatching juvenile sand crab (Ocypode spp.), And wild dogs, pigs and wild boar (Sus
spp.),

Raccoon (Procyon lotor) are predators and various other animals (Stancyk, 1982), feeding it

Call. In many parts of Japan and the Ryukyu raccoon, Akamata, raccoons, etc. |

Predation has occurred Ru (Mori et al., 1999, other Matsuzawa, 2010; Sea Turtle Association of Japan, unpublished
data).

Degree of damage by sand, unlike almost any subject can be victimized beach spawning nests all

Some fall prey to harm beaches (Matsuzawa, personal communication). Of the damage on the beach, do not get
dug up the nest egg production

The individuals and organizations to take measures to protect local Uni work has been achieved to minimize the
damage.

Japan has one of the beach erosion in the most serious threat for North Pacific loggerhead sea turtle (turtle
Kawasaki, 2003; Matsuzawa, 2009). In addition to the reduction of beach erosion in the supply of sand and river
sand collected by the dam

To be caused by a change in the alluvial and coastal port facilities and detached breakwaters (Matsuzawa,

20009). Its
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Results of the turtles can lay eggs, they are under water laying eggs even during the storm or

Sand has been increasing, and for long-term threat to the North Pacific loggerhead turtles.

After entering the sea from the beach out of the water depth and reef edge, especially in the 10m or less - a large
fish and seabirds

And the prey (Witherington and Salmon, 1992; Pilcher et al., 2000; Whelan and

Wyneken, 2007). Hatcheries in the vicinity of such a high density of spawning nest predation rates, especially in the
coastal

Increases (Glenn, 1996; Wyneken and Salmon, 1996; Pilcher et al., 2000). Into the sea

Proportion of juveniles after hatching is through the coastal areas is not known, and the rustle of the nest
spawning aggregation

Under the influence of artificial hatching and stocking of juvenile frenzy is past the stage of survival to the ocean
until

Degradation is a concern. Advanced spawning nests on the beach erosion at risk from the far side of the
submerged sand

Porting or hatcheries that are considered to be unavoidable treatment, removal of juvenile hatch

When T} Kerubeki think out under natural conditions as much as possible.



7-3-2. Dispersed into the ocean threat to juvenile

Predation mortality of juvenile predators and distributed to the main ocean, from the difficulty of the check, |
Please do not understand that, in the pelagic sharks, and perhaps - and imagine that a large predator fish

Be. The Killer Whale (Orcinus orca) has been reported to attack leatherback turtle (Caldwell and

Caldwell, 1969; Pitman and Dutton, 2004), Fisheries Research Development Agency

Deep-sea research in Nature magazine and a 2006 photo of killer whale attack Topics Loggerhead turtle

Since being introduced truly one of Orca's main predators in the open sea turtles

Possible. Turtles from the ocean spread in the North Pacific SCL 56-75 cm, South Pacific

70 songs in Kinoe Takeshi cm, 46-64 cm Kinoe Takeshi songs in the North Atlantic ocean to grow up (Bjorndal
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et al.,, 2000; Limpus and Limpus, 2003; Chapter 4), and will be limited predator grows

Possible.

Juvenile loggerhead turtle populations are identified in the open ocean is primarily bycatch in pelagic longline
(Bolten

et al., 1994; Bolten et al., 2004; Lewison et al., 2004; Pinedo and Polacheck, 2004), this

Bycatch has become a threat itself (Gilman et al., 2007; FAO, 2009). Currently, needle-shaped window

You can change that kind Migame swallow, swallow every bait or squid as bait & Itsuita

Sabah and modify them, such as deep or deeper than the gear set up on the turtle species, mixed

Which help reduce mortality and the number caught (FAO, 2009). The large-scale flow has been operating on the
high seas

Had been the juvenile loggerhead turtle bycatch and also net (Wetherall et al., 1993), by United Nations
resolutions

Operation since 1992, has been banned.

7-3-3. The threat of coastal

The main predators are sharks in the large coastal, among them tiger shark (Galeocerdo cuvier)

Turtle species are especially fond of prey (Stancyk, 1982; Fergusson et al., 2000;

Simpfendorfer et al., 2001). However, a large population of sharks is said to be in decline

And (Musick et al., 1993), and a tiger shark is getting better though (Baum and Blanchard,

2010), a key factor in reducing populations of loggerhead turtle predation by large sharks and if

Will not.

One of the factors kind of artificial sea turtle mortality in recent years, impact on coastal fisheries species of sea
turtles

Has been concern worldwide (Gilman et al., 2010), coastal fishing waters in Japan, Caretta caretta

Is considered a major mortality factor (Ishihara and Kamezaki, 2010). However, a coastal fisheries
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The size of the concrete impact Kaumigame is not clear, moreover, said coastal fishing

Scale fishing and also offers a variety of operating time also, which are by-catch by fishing in any season in any
region

What is also clear that there is no death.

7-4. Conservation measures required by the Sea of Japan

Yakushima, Kagoshima Prefecture, Miyazaki Prefecture, and about 30 years to be gone a lot of egg collection
Since 1997-1998, the number of nests has increased egg production (Sea Turtle Association of Japan, 2010). These
two regions,

More than half of the total number of spawning nests only for this important North Pacific loggerhead turtle
The spawning grounds (Sea Turtle Association of Japan, 2010). North Pacific loggerhead turtle population in the
early age of 22

Result has been that mature (Chapter 5), the number of nests increased egg production from egg collecting is
prohibited

Coincide with the period. ,1997-Spawning nest so many times in the Kyushu district, especially noticeable since
1998

The protective effect of egg recovery in the 1970s is considered to be significant, protection of eggs outstanding
achievements

Say that.



However, the deterioration of spawning grounds is advanced by the erosion of sandy beaches further from the
standpoint of disaster prevention

It is important to focus on avoiding erosion.

Also, after re-joining ,50.6 -99 .7% of Japanese waters is also a reason to mature individuals died before

Death due to coastal fisheries bycatch measures are not going Ru. The future of coastal fishing sea turtles as soon
as possible

To understand the impact of more species, bycatch mortality of turtles and other turtle species

It is desirable to reduce. The cause of death not only by the turtles and fisheries

Itame, including bycatch mortality factors other than freezing to death and poaching ship collision predators such
as hunger, disease

Also necessary to assess the impact of each well. My main
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Toaim

Chapter 1 Introduction

7 71 7 A X ga(Caretta caretta) @ @ North Pacific spawning individual groups there {Z I& L Japan, larvae 1%
too

Cross-sectional Pacific & L, 7 U 7 4 Hikaru = 7 bait domain Peninsula coast % & L T She grew su ru.%
@, then U* Pacific



Japanese coastal waters transverse L |Z & - T < % E.L » L, Pacific, so » < % taHiro ® H T life
history, & @ period

The beginning of sexual maturity (Z & 23 ri, V> -2 9 5 @ 7> i finished out & 2N 2 72 » TW 7R W% Z T,
T X north of the study

7 production 7 7 Pacificga A I @ |2 ¥ F sexual maturation process life cycle 2 % & 72 9 5 Ming
72, Chapter 2, along T

Relationship between sexual maturity & @ (Z -2 V' T, Chapter 3 T & sexual maturation of secondary Zheng,
particularly of secondary Cheng (Z @ @ form of matter II

T ® % 12D\ T tail elongation, Chapter 4 T ~~ J& ru Japanese coastal waters of a long & {2 2 U T mature
class, Chapter 5

Age range at sexual maturity T & {2 -2\ T growth rate of U ta. Ma ta, the results of this study @ z 72 2% &
% delivery, Chapter 6 T

7 waga A X O like the whole life history class {Z > \» T % & &, Chapter 7 T I & #1 ta perception was
based -7 ki ni ni off security

4 % - taput words % line.

Chapter 2 of the mature ® % U ¥ % & sexual maturity a long-ru su ga over a long

Japan C 3 % 7 W spawning 7 A I IZ D> > T ga,along & @ of gonad maturation & & @ £k % 72
related

A long-dead individuals ® % X tone was C, ® |% U & sexual maturity along ru 2% & sexual maturity over a
long & 3+ % & 71T Ming

L ta.Specimen @ % & L tadeath L T % 72 V> 152 individuals betweenthe 7 &7 7 I A T ga, standard
straight carapace length (SCL:

straight carapace length) Z L ta measurement, the anatomy of sexual maturity & L T sexual discrimination
class % L ta. Sexual maturity class

Beginning of sexual maturity /& L T \» A % % individual larvae, the process of sexual maturation {2 & % @
% Ami individual adult, sexually mature over ™

Individual 2 L T \» % & L taadult. Ma ta, ta sperm @ confirm the existence of individual 8 = 71 %
individual adult male & & @ 72

Add (Z L % tatest results expected, the total of 54 individual male /%, 106 individual female i% IZ 72 - ta.
Larvae, Ami adult, adult @ 9~ X T @ T sexual maturity class and poor a long I £ & U 7 see, the female
dynasty @ [ Analysis

Male co-wa t T % - taline. Sexual maturity 2% @ | U & % SCL Fan Tong % Ami adult minimum value 7> &
@ @ largest larvae

Value & T & L, sexual maturity over 3~ % 7% @ Fan Tong SCL adult 2 72> & @ Hi minimum value maximum
valueofadult £ T & D

T3 L, % Z 1 636-750mm ,738-853mm T H o ta.Mata, Z 3L 5 @D H T @ half of Van Tong

Sexually mature individuals 75 T @ [% U % % & along, sexually mature ga over a long su ru su ru presumption
% 72, & #f into larvae

Body, Ami adult & % adult seeking ¥ @ cut together, Te 4 » A & ¥ T 7 curve back Vesting L ta.”& ®
result, half of the ga sex

%X U ® % % mature SCL |E 660 mm, half of the sexually mature ga su ru finished % % 821 mm SCL seeking
bk

Ta.

Chapter 3 male tail elongation &  sexual maturity

J A class male T IZ @ @ 3 of secondary Cheng representatives are 2 3~ % & L T shape of the tail & @
M & 5 elongation.7 71 U

Fga A I b 72 < DX T exceptions, tail elongation @ @ | conduct a condition of sexual maturity indicators
% L& L T measured ru looking & 41

Ru.”& Z "C, Chapter 3, the North Pacific ® T3 7 7 1 A I {ZT 5\ T gasexual maturation & 3 X Na
long tail
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L D12 2 v T related discussion L ta Jian.

Specimen & L T V> tabysetnet T ® |d & U ta 128 individuals captured 7 % &7 I D A T ga, Chapter 2,
the same £k &

Sexual maturity of the class {Z & % L ta classification results of individual larvae C | male femalegaga 58
individual, Ami adult male wa ga 29

73 7C 55 individual individual female, 11 male adult ga female individual C C & - ta 20 individuals.Z 1L & @
1% individual SCL & End

Length (TL: tail length) 7% & #L measurement, SCLDui §~ % |2 & % said TL @ 7 long tail length relative to Dui
(rTL: relative tail

length, TL/SCL) 23 & & #1 ta find. Ma ta, tail elongation @ % table su ta ¥ extent, TL Department > growth
phase Dui

% # ta find a few. Growth factor-phase Dui & (X Y=b-Xa T & #U 5 shows the number of a given ® Z & T
& ri, a set number ofagal

Excellent growth of more than 72 & X & L ta.

rTL larvae T X I3 2% difference between male and female share ® T & }U - 7> na ta ga, Ami adult 2> C /%
explicit adult male @ 5 73 iZ long

Ku (p <0.001, Mann-Whitney U-test), Ami ta adult {Z 72 - 73 after the end of the elongation nisumale ® Z &
73 outru

B M 1T 72 o ta. Male tail elongation @ @ % starting point of the tail length of male and female ™ \» 3
violationis 71 {2 1% U ¥ % & L point, male and female

NICHE Z Z B X Qadultadult &% 7> 5 @ 7 — & rTLSCLline @ & @ back Vesting requirements
intersection & & ® ta

Z A, the male tail elongation @ % U £ % 3 14 SCL670 mm, & @ @ rTL when seeking & & % .155 & 1
ta.

Ma ta, SCL ni su ru Dui Dui TL growth factor @ 7> & phase male tail elongation @ % @ Hi adult period was T 73
Xian (a

=4.3898, n =29, r2 = 0.5542, p <0.01, no correlation Jian be), adult & 71272 > T H Lt iF D Z elongation
& 2% X 11 ta show instigate. Ma ta, female adult & @ HE adult % & # ¥ T growth coefficient phase Dui
seeking ¥ % & %, males Mizuho &

Xianwas T D L 72 Wb @ & & b 12 sexual maturity tail elongation 3 5 Z & 73 28 &} show (a=
1.7528,n =83, r2

=0.3366, p <0.01, no correlation Jian be), female tail {Z & 2% & - T § % Z & T elongation breeding
activities related wa ru ni

Meaning function 28 & % & 72 2 5 41 tatest.

Chapter 4 C & 5 breeding Japanese coastal waters ~~ @ A X add

Japan, the only North Pacific ® X &7 7 7 A I @ ga spawning T & ri, mature femaleta 2’ L 9% Z & %
live tomorrow

5N ToH DH.L D L, X immature male individuals @ @ [Z -2 V™ T X ecological fragments of information 73
WO nd b <

X sulZ 72 V). Z T, this chaptersetnet T Tl & L tacapture 7 7 7 A I 2> 5 ga, nilive in Japan's
coastal waters

7 A Urusuga A I X° D length distribution of a life history | 33 iF % @ sexual maturity specified in
paragraph order & © 7> {2 L, Japan offshore ~

R o T < % X along stage of sexual maturity {Z > V> T paragraph discussion L ta.

Specimen & L taga 7 7 7 A X | Kobe City, Kochi Prefecture room large set net C  July 2002 7> & 11,
2009

During the month & T ® {Z & 41 not captured as a ni ta 1392 individual T & 5.2 L & @ [% measurement
of individual SCL @ L ta

Value |Z & = T, hatched larvae, larvae, Ami adult, adult @ 4 > @ |Z classification of sexual maturity class &



71 ta. Categories ™

SCL baseline & 7 % |Z I seeking Chapter 2 T ® 73 halfta & (X U & sexual maturity SCL660 mm %5 & T
half of

Ru su ga over mature SCL 821 mm, & 5 |2, HA @ @ hatching individuals with an average value 42 mm %
ta. Capture

SMNtaga7 H 7 A I D IFSCLT57 £ 67 (SD) mm (range: 563-1050 mm) "G, SCL @ distribution

Show the peak of radiolabeling IZ % L ta.Z #U & % sexual maturity of individual sub-paragraph order T {7
% & o il all adult ga 77.7% (1081

Individual) % ¥ ta share.

Distribution of SCL ™D 2> &, 7 7 7 A I gaga 560-570 mm SCL {& T the beginning of the Japanese coastal
waters ¥ |Z L appear,

The most frequent values 740-750 mm C % X % F T welcome to increasein L, Z §5 ® {2 U ta after the
reduction.Z Z T @ [ due to increase in to
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Japanese coastal waters add T & -~ @ ri, the main (Z SCL 560-750 mm larvae @ @ 7> & HE late adult D 73 at
the individual

Then add the offshore |Z §~ % & & 41 ta push the police. Ma ta, the North Pacific 7 7 7 I @ A gaga She
baitsa > @ & L domain

T3 H U 7 over Z = /)L 7 Peninsula coast C |, SCL distribution 7> & ® {Z up L 500-700 mm ha ta ni
coast

% 1% U ® % from the show instigate & & 71, the Japanese coastal waters ni su ru then add the individual
difference <> & ® @ SCL, prior studies T

5 712 & L Ming North Atlantic ta growth rate X° T @ 3§ letter satellite tracking device {Z & 5 2> & D
track, 7 U 7 # Hikaru

= 7 Peninsula > 5 F T % 1-2 years of Japan-Pacific & T §~ 5 I & 73 transverse instigate & #1 ta show.
Chapter 5 of the North Pacific {Z 35 17 % & growth rate of an age range of sexual maturity

This chapter T X, % over su ru sexual maturity age range on the wrist {Z % X 71 ta residual growth of the stop
line (LAG: lines of

arrested growth) © 7> T bone chronological approach presumption L, & 5 |Z IZ live in Japan's coastal waters
7 1 Trusuga A X

Ga su ru sexual maturity over 2 £ T ® % growth rate next & 7> (Z L ta.

Specimen Japan T % ¥ & U\ bycatch mortality floatingdeadta 7 %7 7 X L A @ male ga 27 individuals, 42
female individuals,

Sexual discrimination 23 C @ »> 72 - ta ki individual 79 individual 10-meter individual @ @ % with \> ta on the
wrist. LAG % #] police su ru

72, on the wrist 2> & = 1 mm thick slices the following @ % L cut out ri, LAG @ % measurement radius &
L ta pieces. LAG

lyearwakinian T & & 41 T Hruri, LAGSCL @ ® [ 1yearincreasetari @ & (Z growing proportion of the
amount L ta.

Growth rate | Back Calculation protocol increases 7> & T LAG inverse L, then LAG ® @ % SCL

Radius 7> & & ta request. Age range of individual = & @ T |3 Correction Factor protocol requirements & ta
ga, ga too large an age range

\Z 4D % presumed 1L 8 2 & 5 ta, Regression Growth protocol @ T & von Bertalanffy growth

Type % & demand, SCL ma ta @ |3 increase on the wrist bone age range & & @ 7> & relationship presumed
agerange % L ta.

Each individual A< 7> & 9.3 £ 4.3 (range: 3-20), total T 732 LAG @ »% & U confirmed, the C 653 ge

LAG calculated @ 7% = #1 ta pieces. Back Calculation protocol T ¥ ta seek an average growth rate @ % 13.9 +
7.8

(SD) mm / year (range: 0.0-64.5) T & ri, ta was seeking & © 1 @ |% SCL 694 + 75 (SD) mm (range:
374-935,n=732) T & - ta. Regression Growth protocol C |4 mature age range % 9~ %, Chapter 2 T seeking



¥» % over sexual maturity ta ru su SCL 821 mm 2> 5 ¥ ta find the results, 37 7% & & 41 ta presumption. With
k12, Japan

Add offshore {Z % 9~ age range 18-31 yrs old ru presumption & & U ta. Correction Factor protocol T I3,
mature L

Ta male individual C I 7 38, 46,47 yrsold (n =3) T 7% 43 £ 11 yrs old female (n = 15, range: 22-61) T & -
ta. Ma

Ta, ta individuals mature L @ |3 immature form of individual age range yori & < 7> 75 high, SCL & - 7> large
kitaga(p<

0.05, Mann-Whitney U-test), SCL 3 i 41 I large ki ga age range between the high \» 9 & |Z V) setintorinata
> N

Ta. (P>0.05, no correlation Jian be). = Z & @ |Z, individuals with U 33 12 V™ T % group growth [ 12 & & D
sexual maturity

Kind 5 Z & % L T\ 5 instigate said.

Chapter 6 Class 7 A I @ ga life cycle - growth & live domain -

Chapter6 T3 7 » 7 X D ga A % hislife history 7 I X class ga comparison @ & L T life history, 7
A X class ga

Full-like life cycle {Z -2 \» T ® U taon.
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Chapter 7 ¥4 joint study

Japanese coastalwaga 7 & 7 A I @ »> b larvae into the body of thelate @ & T 23 L T\ b use. T 72
B, reproduction

\Z V> are good places together ® T & 5 72 < 7217 T, 7 F Uga A I @ & L T live environment suitable
LTWwWsnZ &R

Instigate & 71 ta show. Ma ta, sexual maturity C{Z 3~ % F£ L Tside hatch37-43yearsin © O X & 5 Z &
necessary 7% C

Ming & 7> {Z 72 ri, in the future niwa ta & > T individual group to maintain su ru ta & (Z |, egg production
of individual X & # & #1 tadrop

Larvae hatching eggs <° 72 < 72 I} T, Japan offshore |Z L add na taimmature larval ecology <° % i watch
adult desu

D MEN B D,
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Table 2-1. Classification criteria based on the maturation state of gonads and reproductive tract
morphology. Limpus and Limpus (2003) and Miller and Limpus (2003) created based on the.
Subadult juvenile adult

That the male testes enlarged cylindrical. * Close to having an oval cross section. - With a flat oval cross-section.
Hanging from the side wall of the lower body wants to clear an enlarged epididymis.Edge can be clearly
distinguished from the body wall. ¢ No body swollen from the wall.

Female ovaries ovarian stroma has been expanded.

Megu's blood vessels yellow - 0.3-3.0 cm

What has developed from egg yolk was, there

Alternatively there is the white body corpus luteum atretic follicle

Ru.

Kaho - The ovarian stroma are being expanded

Com is expanding.

White body - corpus luteum atretic follicle /7.Ata

They do not.

- Develop ovarian stroma is observed.

* CL White vitellogenic stage follicles

Atretic follicle }¥.Ataranai body.

Oviduct £Su pink.

- Complex collapsed, and the ovary

At least 1.5 cm in diameter of the joint

There.

- 2 Su pink.

- Has collapsed somewhat

Elliptical cross-section diameter 0.3-1.5

cm.

- 2Su white.

- Which almost collapsed slightly

Straight stretches, the cross-section cylinder

Or slightly oval shape.

95

Table 2-2. Cloacal cavity condition and the presence of testicular sperm. Maturity of the testes and testicular



morphology and state

Was determined based on the presence of testicular sperm and cloacal cavity. SCL: Tadashi Kinoe % standard, TL:
Onaga, rTL:

Relative Onaga (TL / SCL). Sperm density was measured using a blood count sheet ,++:> 105 sperm / ml, +:
1-104 sperm / ml, -: no sperm / ml, blank: unconfirmed, as represented. Check in testicular sperm

Among individuals, the sperm were observed from cloacal cavity is the only adult, drawing a significant tail
Have long decided that if confirmed the adult male sperm cloacal cavity.

Date ID # SCL (mm) TL (mm) rTL (TL / SCL) cloacal Z¢{4: testicular maturation

1 868 345 0.397 + + adult 2005/4/24

2 380 788 0.482 + + adult 2005/4/24

3300 805 0.373 + + adult 2005/5/18

4390 839 0.465 + adult 2005/8/19

2005/12/7 5180 743 0.242 + - subadult

2006/1/8 6 686 108 0.157 - subadult

2006/1/18 7 435 873 0.498 + + + + adult

2006/2/1 8 694 118 0.170 - - subadult

9307 808 0.380 + + adult 2006/4/24

2006/4/30 10 718 122 0.170 - - subadult

2006/5/10 11 248 826 0.300 - - subadult

2006/5/14 12 439 877 0.501 + + + adult

13 357 878 0.407 + adult 2006/6/2

2006/6/25 14 388 902 0.430 + adult

15 237 785 0.302 + adult 2006/7/3

2007/4/1 140 16 698 0.201 - - subadult

2007/4/4 255 17 726 0.351 - - subadult

July 3, 2007 180 18 759 0.237 - subadult

Sperm density
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Table 5-1. Growth rate Kinoe Takeshi backwards from the line width by growth arrest.Tadashi Kinoe & Standard
(SCL) line growth rate and growth arrest were left humerus (LAG) and width or radius

Were counted backward from. Note that the total field that also includes determination of the individual could
not. The growth rate decreased with an increase in SCL

Was. The gender differences in the growth rate is faster SCL 500-600 mm in females than males (*: p <0.05, Mann-
Whitney U-test), is recognized in other classes

Me not.

SCL (mm) Male Female Total

300-40031.7(n=1)31.7 (n=1)

400-50038.8+15.3(n=3)22.5+83(n=4)29.5+13.7 (n=7)
500-60015.3+7.4(n=23)24.1+14.9(n=25)20.7+12.4 (n=58)

600-70013.2+ 7.7 (n=107) 13.6 £ 6.7 (n = 154) 14.1 + 7.4 (n = 298)
700-80012.3+4.3(n=62)11.7+5.2(n=170) 11.9+ 4.9 (n = 257)
800-90012.2+2.7(n=5)11.0+5.8(n=24)11.2+5.4 (n=29)

900-100010.4+ 0.0 (n=3)10.4+0.0 (n=3)

Growth rate (mm / year)

*
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Table 6-1. Turtle species (Dermochelidae and Chelonidae) Kinoe Takeshi mature. The average spawning
populations in each region

Values obtained from the population. Song Kinoe Takeshi (CCL) was shown in those Teas (1993) using the
conversion formula

Tadashi Kinoe to {& (SCL) was converted to. But still showed marked with * Kinoe Takeshi song.

Sea SCL (cm) the maximum number of individuals individuals individuals the minimum (n) Source of total area



Zug and Parham (1996)

Western Atlantic 164 5 1031 189 135

158 * 228 3125 185

Ocean 1 8 165 147 154

1781262134161 *

Western Pacific 161 1102 178 145 *

5662 188 120 143 eastern Pacific

Hirth (1997)

Pacific

Oceania 99 75 14 2192 116

Western and central North Pacific 92 2 393 80.8 110.5

Eastern Pacific (Chelonia mydas agassizii) 3 82 60 102 879
Atlantic Ocean

Nanbei 110 2677 8 123.5 83.8

North and Central America 102 187 83.2 10 118.9

Africa 41 388 87 102

Indian Ocean

Africa 107 91 658 10 125

6551 114 95 77 Arabian Peninsula

Kamezaki (2003)

Oonishi Hiroshi 91 11 1096 110 70

107 520 2 90 76 Indian Ocean

South Pacific 106.9 73.2 89 1 2207

North Pacific 101.5 69.2 851 1154

74 Mediterranean - - 3 52

Limpus (2007)

Australia 89.4 67.012 1437 100 *

Hirth (1980)

Oonishi Hiroshi 83.1-84.1 74.991.4 - 2

Taiheiyou 68 93 80.5 -1

Indian 66-85.5 53.3 87.5 -3

Hirth (1980)

Oonishi Hiroshi Caribbean 68.5-66.6 75 63 - 2

Indian 675971-1

Eastern Pacific 62.9-65.2 52.572.5-3

Hirth (1980)

Caribbean 64.6 59.575-1

Kemp (Kemp's ridley turtle: Lepidochelys kempi)

Turtle fungus (Flatback turtle: Natator depressus)

Leatherback turtle (Leatherback turtle: Dermochelys coreacea)
Caretta caretta (Loggerhead turtle: Caretta caretta)

Green Sea Turtle (Green turtle: Chelonia mydas)

Hawksbill turtle (Hawksbill turtle: Eretmochelys imbricata)
Lepidochelys olivacea (Olive ridley turtle: Lepidochelys olivacea)
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Figure 1-1. Loggerhead turtle. Bycatch in the area where a large stationary nets Misaki Muroto Muroto Kochi city
to identify and measure individual

Loggerhead turtle was transported to a port for the installation of signs for another (Caretta caretta).
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Figure 2-1. The main study area. Katsuura Shima Kita Osamu place where town and county where land Kitamuro
Town, Mie Prefecture, Kochi Prefecture, Misaki Muroto Muroto
The main study area and a large stationary nets, indicated by arrows.
Kita Osamu cho, Mie-gun Kitamuro



Misaki Muroto Muroto city Kochi
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Figure 2-2. Loggerhead turtle gonads and reproductive tract. The testes of adult males, but cylindrical, and the
subadult

Ellipse, the juvenile has a flat section. In the adult epididymis is enlarged to clearly juvenile

Clearly not in the boundary between body wall. In the adult female ovary and corpus luteum white or yellow yolk
to the development of

Body has closed follicles, are seen in subadult Moisture expansion ovarian follicles /. Ataranai well-developed
The development is seen in juvenile ovarian stroma. Tubal adult enough to be white to pink,

We collapsed along with the elongation complex. A: adult male (length standard Tadashi Kinoe [SCL] 873 mm),
B: subadult male (SCL 720 mm), C: male juvenile (SCL 577 mm), D: adult females (SCL 727 mm), E: Female
Subadult (SCL 727 mm), F: female juvenile (SCL 679 mm).
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Figure 2-3. Instep different distributions of male and female sexual maturity class. For each male and female
juveniles (males: n =6,

Female: n = 12), subadult (males: n = 36, female: n = 67), adults (male: n = 12, female: n = 27) Standard Tadashi
Kinoe

Length (SCL) shows the distribution of. Bars in the figure are the maximum and minimum values, boxes and a
central third quartile

Shows the first quartile value. Between male and female sexual maturation in both classes recognize the difference
between SCL

No Therefore, gender differences in the process of sexual maturation, and no it was suggested (p> 0.05, Mann-
Whitney

U-test).
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Figure 2-4. Sexual maturity for each class size composition instep. Juvenile, subadult, the head of each standard
adult Tadashi Kinoe (SCL)
Population showed a 20 mm each.
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Figure 2-5. Kinoe Osa-class moving sexual maturity. Adult, subadult, the head of each standard Tadashi Kinoe
juvenile (SCL)

Once in 20 mm each population, the juvenile subadult, adult sexual maturity is transferred from the subadult class
Asked the SCL line. Subadult / (juvenile + subadult), the percentage of sub-adult (top), adult / (adult + subadult
Body), the percentage of adults (bottom), and begin to sexually mature individuals of the half SCL 660 mm (top),
half of

Individuals to complete the sexual maturation of SCL is 821 mm (bottom) was determined to be. In the figure, the
population figures

Shown.
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Figure 3-1. Onaga measurement position.

Onaga is a straight line distance to the center of the rear end of the cloacal opening plastron indicated by red
arrows.
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Figure 3-2. Onaga-Relative maturity of class. Relative Onaga (rTL) Nao Kinoe standard length (SCL) for Onaga
(TL) (rTL=TL / SCL) as determined. Juvenile sexual maturity classes not beginning of sexual maturation, sexual
maturation

Subadult maturation has not reached the beginning, that is divided into sexually mature adult. The figure

The number represents the number of individuals, the Mann-Whitney U-test ** at p <0.001 significant differences
were detected kite

Indicate this.
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Male: rTL = 0.001433 x SCL-0.8046

R =0.8066

Female: rTL = 0.0001501 x SCL +0.05475

R =0.2547
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Figure 3-3. Correlation relative to the head of the instep of both sexes Onaga. m: growth was confirmed cloacal
cavity of adult male sperm

Mature males (n = 11), m: subadult male (n = 29), m: juvenile males (n = 5), ®: adult female (n = 20), ®: female
Subadult (n = 55), e: juvenile female (n = 8), SCL: Tadashi Kinoe = standard, rTL: Relative Onaga (rTL=TL/SCL, TL
The Onaga). Osabe Shin male tail intersection of the regression line and higher subadult male and female, ie the
edge of secondary sexual characteristics

Considered an average Kinoe Takeshi whole, the SCL is 670 mm, respectively. 120
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Figure 4-1. Size composition instep of loggerhead turtles caught in nets by the emplacement of Muroto, Kochi
Prefecture. 757 £ 67 mm mean

(SD) at least 563 mm, up to 1050 mm.
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Figure 5-1. Sectioning part of the humerus and turtles. Growth arrest lines in the humerus (LAG) is a minimum
width of

(MW) and the deltoid crest (DPC) is left between the best without being absorbed (Zug et al., 1986). Therefore,
This chapter DPC cut the end part of the humerus, from reading the sections were created LAG.
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Figure 5-2. Growth arrest lines and cross-sectional slices of the humerus. Growth arrest lines (LAG) is formed in
one year

(Snover and Horn, 2004).
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Figure 5-3. Radius and width of the line segment growth arrest was left humerus. Growth arrest lines (LAG)
diameter of the humerus (MW)

Shows the relationship between the radius and width approximates a correction.Humerus sections LAG order to
observe more

&, MW cut off close to the crest of the humerus from the deltoid, it was created.Therefore, the formula for a 5-2
LAG MW at the time they formed to be amended to fit. Intercept of the regression line obtained (A)

And slope (B) from the parameters in Equation 5-3 a, kis,a=| A/B | =19.514,k=-In(1-| B |) =
Obtained as 0.0401.
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Figure 5-4. The growth curve in the North Pacific loggerhead turtles. The growth equation SCL = 1159 {1-exp [-
0.03067 (t-1.619)]} and represented.
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Figure 5-5. Age structure of loggerhead turtles in the Sea of Japan. Age Correction Factor protocol for
Was estimated by. The age structure of male black bar, gray bar shows the age structure of females. The
The above figure immature individuals, individuals below the age structure showed maturity.
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Figure 5-6. Age-length relationship and instep. Age was estimated by the Correction Factor protocol. Above

The male, age below the standard length of female Tadashi Kinoe (SCL) shows the relationship. In addition, @ The
mature individuals, o

Shows an immature individual. SCL is greater than the age and composition population of mature individuals who
are immature,

SCL class size in Japanese waters after readmission between the ages and their correlation is clearly observed
Not (p <0.05, test uncorrelated.)
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Figure 6-1. Floats in juvenile sea turtles hatch. Carapace sedentary ride on the forelimbs. Predator

Adaptation is considered to be less noticeable.
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Figure 6-2. The loggerhead turtle hatchlings - Schematic diagram of the distribution and migration across the ocean
subadult. Caretta caretta

The ride across the ocean from the warm waters towards high latitudes born. After growing to some extent,
Considered to make an active migration into the area toward sexual maturity before the birth.
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Figure 6-3. Sexing using an endoscope. The juvenile and subadult males and females can determine from the
external morphology is not easy

Because you are not inserted into the abdominal cavity of a small diameter endoscope, which may determine by
examining the gonads directly.
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Figure 6-4. Kind of sea turtle habitat. Life history strategy is different depending on the species, except for sea
turtle fungus

All species and habitats to pelagic juvenile stage. Join Kinoe Takeshi coast varies with species and populations

Be considered to be greater individual differences. (Bolten, modified from 2003).
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Figure 6-5. Black sea turtles found in Muroto, Kochi Prefecture. The current green turtles Chelonia mydas agassizii
Asia

The species is, some species to move. Against the cream-colored green turtle exhibit abdominal

To sea turtles from gray to black is a black body £ Su including the abdominal cavity.This will narrow the rear end
of the carapace

Major characteristic of both.
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~EHERT D L & BIZERICEE EATRIZEIG Ls. UL, HFITIEH UK AEIE~BITL
ebObBY, BARBETCIE R I T A LRSS Y I H AR (Cheloniidae) & A
B+ 4 AF (Dermochelidae) D ] 28 2 DR FE W72 & DD —>Td %. Santanachelys
gaftfneyi 137 7 ¥ /VHGERO AHACHTH (K9 118 1 TUERDOHE» bR Shichlio
I# A (Hirayama, 1998) Th 5723, EOEEIXT TICBAEDOD I T AZEL, vITRAE
L COFREORMIZDOEEXTTITHR ER STV BIAEOT I T XXV I VAR 58 6
fli, AHHAR LB IO 7T ERWA, Sm#EFITIERICAS, ET7F4TITA
Er T AT I T A RO TP ORI D, BHAET LY I A DOFHIF AR
AMALCIET X CTHELL TH Y (Pritchard, 1979), THBHAETHLAEEZES>TNDH LD
LY I T AMNEEREICRSBEIE L TWD Z EARZ D, A O#EkE Lo, 1{EF
LEBIFEAEEDLORERERDT I T ANIEMFNFEFICERBRGFETHLIES A D.

LaL, NEPHSWIEBIZIERT 25 & L bIcy I T ABEOAERBIIMI L, T4 Tl
MR ER UL U7, MO AR E L CRIA SN TV T I 4 A DRCINTESEM &
RYEES N, BIPEINOREC LY mEASNTCRETIHRESND Y I T ALY
ML7eeZEZ2bNTHWD., AREBEICESHEICLIEY ITATH THIREREZH# L RS
TR DB ZN RN H 5.

HARTIXBIR D LIRS DNT T I 7 I A (Caretta caretta)hs, /NEFEE & BAE

MOEERESIZNTTT A7 I 4 A (Chelonia mydas) B FESN L, ¥ A ~A (Eretmochelys



imbricata) DFEIR G NI ORI VERE B CHER STV D, Zoffl, FEINI LW DD
1A H A (Dermochelys coriacea)° 't A 7 2 77 A (Lepidochelys olivacea) b iz L
TRV, FITREICL > TRESNTY, EMNERIESELTZD LTS, ZhbDy
SHTAOHRT, FRZT AT IHATARTIIRGEIIRBOLZ NI TATHL—F, 1
KFLEC T B AR O EIIHIIFEE T (Kamezaki et al., 2003), &4 EHARDRZ 3~
SHENIRE V. HAOHREBRICITES L2772 4 A ORENMEEREE bR S
THY (HRD IH A i, 2010), WXKEFEDT AT I T A ZRET 572 DITITBR 240
BL, TADITADERERLAETEFELIZESWTIRBLETHS.
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ME—DBEIRIFR CTH Y, £ OIHRITALRTTEN BEE > TE T ERN BIIEE 217 5 % T
5. LrL, BARDBICAERT L2710 I T AOARICE L TRZRRZRBFFEIZ T T
W 72, ZFRUCESTT AU I F AOAETELICEWT, HATMENEINEE LTo
BERELISMZ E D & O BRI EI ZH > T b LIS T,
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2 MERRAOILCELHE SRR TE T T o

2-1. HHY

& HETRE T ARRE D ETF R CAERREZH DN L LD L350, BHEHIZED 5 ik

BIEFICHETH D, Fio, BIHIZAIT AR PR 5E, TR0 bMRBIAEIEE OF

THERMEZ SO TR, MERRAOERRLZDORROARERL OREZH~D 2 LITEHET

H5.

T H 7 A (Caretta caretta) DATERIL, L ASEERCAL K EEDEIREE T, EHhlkAYEH

S ENTUVWS (Bolten, 2003). ZHUZ LD L, ZNFNHEARLT A U B & 5EHF T

b L7 bR IZ e B & A %2 aiitic Ko TRIEICIRS o L, 2 < Offikix

KEOAF a7 7)) hhETBEIL, 22 CHRETSH. 0%, bHLEPETREL K

MBI > THEEL, BHEHMTH L HARLT A U ARMFICH £V, € L TEINIC

£, ZOWBEOPT, EORHNIMERANIBEY, SOIZETT20EH LT - T

W BEIFHITE DHENST AT I H ADMEORRAE ZHE T 5 X 91875

ZERREAERREICHEDWTIRERIK 2 7o CTO72OIEFHICEETH Y, ZOWERZR

BUTE, WD & ZATHRRINDT T I A DR Z AT 5 DXt T2 L.

Z ZTARBIETIE, HARTEINTDAERTEDT AT I T ATHONT, AFHIROVERE

WHE & R OB 2, MERADIZ L E SRR SRR T T oHRZWHL M L.



T, THUINAOBFEET HRE, BT, 1ERHTZVOIIE, 1EINHD O

PESRIEIE, BEYROD [BIRAES e £ O LR pEIRME, 970 b BEGEE AR TIX b o X

W5 ENEBN TV (Dodd, 1988; Miller, 1997). & 512 2 & OEFFE{E AR L &R

\ZIREE <L CER Y (Bowen, 2003), FEINT DMED FEIIEARERI TR Z bbb TV

% (Dodd, 1988; Tiwari and Bjorndal, 2000; Kamezaki, 2003). = X 9 7 HiF A28 H )8 A RE A

PEICHAOND Z & &Y, MRAOHELZ ZTARRRICHHBIMER) S L Z ENTRS

No. ZNHEWALNITE DL, W ONDORIBIIZIREEES - BEERED, ThE

NOERBREDOHMEIRES, S0 X D IEB/EEZEIS, HMESETWo7ehibiny,

LAY TR S BERZR .

2-2. JiE

PERRBADIICE LR EMRANTE T TR EZIAL NI 5720, LT LTH BN

152 RO T 17 I A A%k e Uiz, 2 ol EIREICEEHER FF K (SCL: straight

carapace length) 2 5Hll L7z D5, g5 U CARNR & G 28152 LT-. 2 6o 2005

4 725 2010 48 8 H ORIZ 50 B == 7 7 7 I o 3O = 5 Ak AR BERR RO LT 00 78 &

TIRBE S (K 2-1), Z<IFHPE LR TH 5. HEOHIRNE, figH L=k, AR OTERE,

TROBINEDEENZHRT 2 2 LI K VITo 7. A OIRREIE Limpus and Limpus

(2003)% L UX Miller and Limpus (2003)126EVy, 3 B MEp ik, I 72bb, Sk, dik



K, BRIZE LT, Th TN opBEREITER 2-1, K 2-2 IR L7z, SRR DI T

F o TWARWER, HRURIIMERBRADIEE > TVD S DDET L TWRWAETRRZ & O

R, BRARIIPERIC KA LT R 2 b O, EHBXDENTE D, £z, ke 5

SN D HEFTREHEDN DI o T oD, @A E T O E BN THiE S L AFER O 5 B

BN R 2N EE TRaJEIEIEN 20 DAE 73R8 STz 8 B & pleih L7 B & 270 LaBHTN

Z7z.

FTo, BYEMHEZENOR 2RISR L TS Z e 2R THIEE LTHWD Z oY

PEARRES UTo. ZEFHR D~ B PERCEARS IR 251 L 7o HED R 2 fEA, HpA 8 [z T,

PRI LR RNORE T O E L, JCFBMETZ VTl ZORER, BRIR &l

ST 2 8RS BT PRI RS T 2 Bl S 7oy, AR & 0B S 7 B IR TIatg i

WIZTKE 7238 > T HRRPEIENICH TIX R oo Tz (32 2-2). 65T, MRBEIIENITRE

F- DI B IV AR 2 FRAR D REDOFREHTIN A TH A LR 20 Sl S hurz.

Bt SR, B, BRURICHETD 28I E - T, ERNENDOREAERED HE 2 %

HDHZEMWARETHD. £ T, MHRANLC £ 2R Z DR S MR M RARS KR D3

BAT3 % SCL, PERREADNE T 2 R & IR b BRI VERREA RS 38173 % SCL & i

F L7z VERRBADNIZ U F 5 SCL O#PHITSNRD e KAE D> & AR D e /M F ToOFPH & L,

PERREAS5E T % SCL OFEPHIL, HERADRKIED bR OR/IMEE LT, E£Tz, Pk

DIRE % SCL Z ¥ OERI A X U 5 HE, kA58 79 % SCL 25 o fE K



MMERRAZSE T LT R & L TRz, 3B % SCL 20 mm Z & ORI/, EhEid
Pk TENAR & TR RIS 5 o0 B IRIEOEIS, B DV, TR & BRIRIC 5D 5 k0B 4
R, WRUAD DV AEDES =K/ (1th-e® Yo u 2T 4 v 7 i THIFL, %
DENIEH 50% & 722 SCL ZRbTz. ZALEMERADIL L F LR ER KOMRARET 75

HEL L.

2-3. R EBH

T I A 152 R Z R U TR OSNRIZRE K D AR LT, T oRER, HEL
RIS T DL 46 B, ML RIS TZDIL 106 EIRATH 7. EhEhD, EHEEHE
(SCL: mean + SD [min—-max])i %, 23 745 + 56 mm (577-877 mm) C, A% 758 + 59 mm (601-919
mm)Toh o7, F7o, AR E ATEE OTRE X0 PRGBS 2 0] U7-fE 8, SHARIIREDS 6
{8 TIEAS 12 B, R ASIEREDS 36 (B i THEDS 67 fB{R, RAIZHEDS 4 (B THEDS 27 {H
RICHE SN, ZHUCHRPERTERICRES 28 B D -1 8 k2 HED IR 4 ki z,
HED LR % 12 (Hk L U CLAR OfRIT 21T > 72

PR EABERL = & o> SCL (mean + SD)i%, $hRD NS 680 + 65 mm (577-750 mm, n = 6) T
688 + 38 mm (601-726 mm, n = 12), HEAIRDKEDS 745 + 38 mm (686-826 mm, n = 36) T3
744 + 44 mm (636-853 mm, n = 67), EIKDKEA 838 + 43 mm (range: 778-902 mm, n = 12) Citff

2% 821 43 mm (738-919 mm, n=27)CThH > 7= (X 2-3). = Z TRD =KD SCL 1F =l &



ZHIROKRBEERE CIRE SR OED SCL DIETH S, 7 H 7 T A DMLY

KD SCL 1% 41.9 + 1.51 mm (AR - A, 2002) ThH 5 Z &b, I bshikZ < L ETIX

680 £ 65 mm , MDY 688 + 38 mm DRI FHAA ISkl U=, £72, dRIEIC¥E S #

B b%<, AAEMEIMERRANBE Y BT MR TH L Z LA LI R - Te.

W, BRE & FE SN2 EDS 838 £43 mm C, MDY 821 +43 mm ToHh o 7=, METHUAR L 4y

S NMAEE, 7T, IIERNITEO OV ZREFL TV, 2o Z &, #igT

o D mARRL = HIROREIZENET DR OMEE, T, EIREZANE LR TH D

TEAERLTWD. 72, BUAOHENHIE S NWI-DITEINICH 25 4 AD TN 8 1

OEANZRE BN TW 2., ZIWHMEORIENEIID & X Loy, IWFEITTOR2nWZ & &L

TW5. FEIMROMEHTI R ARDRF i, R REEOME DG~ EBEIL TV

< Z EMEERIF T X D BEMER ) HoRIE TR Y (Sakamoto et al., 1997; Hatase et

al., 2002a; Hatase et al., 2002b; HA Y I H A s, REET—H).

T 7o, Sk, WK, BAEOWT T SCLICHEMEDOH B ZNTED Hiei->7- (p>0.05

Mann-Whitney U-test). Z4uid, 74 7 I T ADRREAZ E- THEREE R T X 5 1M

HEATT 5 Z & &R LTV 5. Kamezaki (2003)1 XA BT ORI L= 7 1w X 7 A CHElED

FRICENRONRNZ L2WE L TR Y, BREECH I OEERE TS sl U 72 Mk

O HEITEVTFED BTV 720 (Limpus, 1985; Casale et al., 2005). =D 7=, Litk, MMk

EEDETHT 21T 72,



WA, VERGANIZCE 2 H RS LOMMANRET T2 HERAHEE Lz, MBI L E
D R RAITED S HEA~EBITT 2R ETH Y, MARIAKO R/ ME 636mm 2> HEKRDR K
il 750mm £ TOHPHSERBADIAE B SCL TH 5 Z L3455 (K 2-3). Rk LT, %
IR TE T 2 FRITH AN D R~ EBATT 2R TH Y, D Fe/ Ml 738mm 7225
Hi AR O fe KAE 853mm & TOFIPANERRAEZ 7E T3 2 H RO CTH - 72,

Fo, TNLOHEAOT THEOMERTHRANTICELFREEL, MRANRTETTHH
REHEET 72, SCL 20 mm HALTHR, Wik, pikzhZh otz kbl (K
2-4). PERREADNIE U F 2 H R OFPAN TOE & FRKIZ &5 2 FRIEOEEE OIS b,
PERCEASSE T4 5 F R ORPAN T ORI & RIS+ 2 koM kof G b n P27
g4y 7R TEIR SN (M 2-5). nY 2T v 7RI T 2 X TR&ENTE.

AR D EIS = 0.9585 / (1+1.298 - 10730 « ¢010925Ch

FRAKDEIE =1.028/ (1+1.202 - 1073 « 002791 5Ch)

oo 2R EY, PHBRMREAIZ U O S SCL X 660 mm, FEMAHERMAEZETT 5
SCL I% 821 mm &3k HiL7-.

PERCAZ 52 T3 % SCL 821 mm (%, RRIKICHHF S M7z féfko> SCL ) 824 mm LV 3
mm/h ot RO REOEEEIEREAE 52 T T2 HROEAEE ERS 2 L%, M
KFLEDT H T I HATHBE SN TEY (Limpus, 1985), PEAEEE BN R0 6 RE & i
5 ZEICERNT D EEZBND (Limpus, 1985; Hatase et al., 2004). 7=, 1BJE S 7-mfk
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@ SCL Ol 1 A A TREESN L4 2K SCL, 848 + 50.8 mm (&IFfh, 1995) L v 27

mm/NSWV. ZAHOZ E1E, ABFIETHIE S TR AR STE T LT, S EEH

PR LNz & A2Rmme LT 5.

B DORERE IR, HEOREBEISMERAD E O TGS N DDA 3 = THE

2L, AAROIIFIIMAT DB OVERRARS RS B AUTHEIZ LR S D R HIDY & OVERFARS &

THR SN TV D EH 4 ETELRL, MR EERICOVWTHE 5 BETERT L. £,

CORETIIMERARTE T TOHR LREOHEND, WREMEISINE~OHBE T DHMEEICS

WTEZE LT
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3 IR &R

3-1. HHY

7 AFAD M TIZRE R OREIIHEOVERADE TR 2 KT & Sh, —HOMELER

W CPERREVDOHETTICPE 5 REOMERR® 515 (Kuchling, 1998). 74 7 2 4 A (Caretta

caretta) TH K< OB ITREA U= /EZ2 1B 5 DIk b RS2 ERETH Y, 2D

FEBUIMERAORFE THNL S (Pritchard and Trebbau, 1984; Wibbels, 1999; Kamezaki, 2003). it

> T, BEMHEEHED “RMEMORBERZRET LRERAIL LT, PEREADEITIRGLZ ]

LI E LTRSS,

T AT ITADRIE DM E D HERIZOW TIH b & LRSI MG N H 5

(*F-7F, 2000; Casale et al., 2005). 9 7¢4>%, Casale (2005)iZHF gD T 1 ™ I 7 A 1Tl H &

70 cm CREMMEZGT A EHE L THBY, FEF (2000 TR FEDOT T I HADE

M ENBIE SN D DIZEFE TH 680 mm ERD7=. LvL, ZiHOFZEDRE LI

OHFZ R OR S THEI L TWH Z & Th D, 2FY, BEHOMEDR S NRWEEDT

fEL, ZOdEE L THRbATHRWEES, BMOMREMGELSHFRITECE ST

DR D B .

F7, RA LA TORTOMEREICOWTIIEAEE B THIONATNS

(Limpus, 1985). ZAUZ L5 &, REEHETIE, 35 F&u» SR E TOR S 20cm

12



Rt TH Y, 20em LLEHIVTEA LZBR & AT LTS, LavL, HEPPEREAE X

U2 HESCHKAICET 2 HRIZEERIEHCL > TR > TS AREMERE W E, ALK

ORARE TIIMERY 22 R DARRE & B OP R ORREED L S 4172 Z & 13720,

Z 2T, AWIETIIACKITEEDT B0 I I AT DWW THEREREEE FRBLORR & O

B IZ SV THFT L 72,

3-2. Jitk

RAHE DM R LR L OBIR AT ~D 720, MERIROVEREADIRIEN R 5T W I A

128 fE{ADOIEHEE HIF (SCL: Straight Carapace Length) & JE& (TL: tail length) & ZHAI L 7=. 73

B, TL IXERZmE» SR D FTcoRsE Lz (K 3-1). EIRZ & ok, EC LT

7o 120 fEARCITMESNC K 0 A5l & AT O RE A BlZ2 LTl L 7. $£7=, Limpus and

Limpus (2003) & O Miller and Limpus (2003)126EVy, A5 & B ofgRe L v, MilfEzh

ZAVTER « BRI « BRIRIC PR L 72 (R 2-1, %5 2 =S, AJmin & AAnE 2 8l T ain

o T EHER 8 AL, #MPEMIENICH 2300, BEOMENHE THoT2Z &nb

HEDRARIZHE L=, £72, 26 OfF{RIL 2005 4E 4 A7 5 2010 4 8 H ORI &R E

A& ZEEAACET O EEM CHig ST,

WIZ, MEORFHMENICEDPREAZ RO, MEORHNE OBAE SITMERE D R 12

WHABLALZ U D D& L, TL % SCL TR L7=fH%IEE (rTL: relative tail length, TL/SCL) &

13



SCL & DEIFEMD M & LTRDIZ. BURESUINERIADIZ T £ > TW D HikFR & O

AR DT — 2 Z FI VTR Tz,

£, RHMOMEOREZ L0, TL O RS Z RO 7. H R L 136

BAY=b - XETRENDEEaDZ L THY, a=1 DI X DREIZHT DY OkEIL

BN E SRS, ZZTIZSCLAE X, TLZY L LT, ©fanlllbEThiud SCL Tk

5 TL OEIIERE L Lz,

3-3. fEHE

AEFENR & AR OTEREBLEL ORI, HEIT 45 A THET 83 A TH 7=, F7z, Zhnb

DAEARIEZA « BERLA « BRARD 3 D DOVERRAARERRIZ /3 S A, SR TITHEDS 5 (B {ATHEDS 8

AR, BERRAITHEDS 29 {4 TS 55 A, pici7siE 11 (8K TlEAs 20 A TH - 72, MRk

PSR Z & OFExt R (rTL: mean+ SD) 1%, #{ATIIKEAS 0.149 +0.030 (0.121-0.187, n = 5)

TS 0.146 + 0.026 (0.108-0.174, n = 8), WA TILKEDS 0.249 + 0.070 (0.157-0.446, n = 29)

THfEAS 0.165 +0.228 (0.113-0.228, n = 55), A& TITAEDY 0.423 £ 0.061 (range: 0.302-0.501, n =

11) THfAS 0.183 +0.036 (0.136-0.277,n=20) T > 7=.

FTL ISR CTIIMERE TN R D G- 72 b OO, HAIARCRA CIZAMECIED T K

< (X 3-2, p < 0.001, Mann-Whitney U-test), HiRIZ7e > 7 BICHEOREDSHEL, rTLIC

PEZENECIZ DD ERHLNI R >7-. £7-, HETIX SCL IZx1 5 TL Ot ER

14



e (@) HHELERIAD TLIZRVMERE 27~k L7=2Y (a=4.3898, n =29, r* = 0.5542, p < 0.01, %
FRBIME), FA TIZAERMBENGED bR -7- (a=2.2384,n= 11, r* = 0.4424, p > 0.05,
IEFBIRRE). 2 2°C, BEBRENZ LICHEIZB W T HERIRO rTL 23S91ERD (L L 0 B
R&EL 725> TWiz (p<0.05 Tukey D HIEIC K DL EMGE). MEDOHRIRCR OFEEE TR T
TSRO B2 - 7278 (a=1.3266, n = 29, r* = 0.1084, p > 0.05, MEFHRIRAE), A & HEAK
hE oW CHXEREE KD D &, HORE LRI EHEE TRV LODOERE 2R
L, MPERREAVE & BICREAPRET S 2 EAVRENT (a=1.7528, n = 83, r’ = 0.3366, p < 0.01,
HEFABIRRAE).

WIZ, MEEDRMOR IIGEVWRHIZILO D FREZ RO D120, MHELAZ TR
HRRRIZ 31T D SCL & (TL 2 EAR TG L7z (K 3-3). [BUFERRIE, #ETiX SCL=0.001433
rTL - 0.8046 (r = 0.8066) T, Mf Ti% SCL = 0.0001501 rTL + 0.05475 (r = 0.2547) Cd» > 7=. HED
TR S D SCL & rTL ZMERED [RYREL#R O A2 5 & LTZRF, SCL 1% 670 mm, rTL

130.155 &3k BT,

3-4. BE

AWFIE CTIIALKEETORED T 1 7 2 7 A DR EIL SCL 670 mm M HEMG S D 2
ERRE NI (K 3-3). DRI RIIEENO WM SNDST A AT o ANIRE SN DI
PERNLVE AL S TREINDEBZHNTEY, T4 U IHATIL A2 » Al ORI

15



PR NVE L G LI E 2A, EORIEMMEE L2 Z L 03O BT 5 (Owens et al.,

1978). # 2 W CITALKFEDT A 7 I T ATHOWT, FEOBEIRDVER A A BRtET 5 H &

12 SCL660 MM TH D Z ENHLMMIEINTEY, HORIHBMEI LT E 5 670mm @ SCL

VIR A BRAA T2 660mm K D 10 mm 721 K& W, 2D Z EITHEEOBENMI L F o725,

EHHICBRHOMENZILELAZLEZRLTWS., 202 LS IHEDREHE IFMERE DR

BRIZ X > TR O W SN D IEMER LV E > O BEOEINIBUBIZINE T2 2 EDRB S

2.

INETIKELEDT B0 I H AT, ETF (2000)73 IR CIRE X7z 29 fERIZDW

T SCL & BF TL @& 5, SCL 25%) 680 mm THEDJZENOMAD 5 & LTEY, AW

DFERIZ BRTI0mm KERETH o7z, AKWFFE L FTF (2000) & OFERITAE CTEW %

AT 2 EHIIN S ONEBERZBND. —DODITFEF (2000)23BEO &K < F 2 D IR % 1 &

L7cc, FEBRZITMOERZR > TREE LT REMR B Z b NS, ABFE TIIME S M

ETIERWRERBRHET L EA RSN TEY, EF (200000 12 ##4# % &, SCL

700-800 mm D#EPHICHEE U THHT STV A DBMED ATEEME & & DRI S, Z D=9,

HED YRR ST, MEREDRIFEARDO A M D SCL N K& K 2o - A[HEMEDR & 5.

TOOOHEE E LT, BRE L7 ER DI F(2000) DAFIE E RFIZ X, VR R L 72 T REME:

R D, TSR SERITOE IR R = IR T Cldde L2 20 SE ORI EIMEAD /ML L TS &

DOWENH Y (EM - §IF, 2006; 77 T, 2006), 2005 4E7H> 5 2010 4EDOHARIZ FHHI L 7= AT

16



ZEDMEREARIZ, FF (2000)23FHH L7z 1996 475 1999 4T EE~_THGAR R 25/ Mk L

TWIZHREMED B 5. BREAAR RS/ INE§ 2 BRI OO & DI, AR O L0 fH

KH7- 0 OEEENEINT 2 2 & THRAN R DMENSENH Y, B ETHRRSNLT

W5 (KK, 1974). dEXKSEPED T 17 2 4 A% 20 WAL DK 50 £ DI F D FEEYNEE D ¥

25 50-90% HiED LT D (Kamezaki et al., 2003), #HEAHIGEIT & > THEEVER D/ NRAE A

A TO D AEEMEITAE TE R0,

=OoHOHH L LTI, RAMOMBZ2ENSS T oD, Rkt (1995)13HE &R

BRNE, BRI, Ak LR 2T (IHRFET) O EMER O F R 2 ik L, miciz

BT HPEIHIZEFRENRENZ L2HE LTS, AUEORHEM TH 5 mEREF i

& ZHEBACAEIT I T (2000)0FA Lo ihiflls & 0 bALIAZE L TR Y, JEREEDOHhT

IPEIMEIRIC IR & 3P A ET 2 EEIZ ER RN/ RE WATREME S B 2 b,

WIZ, AN CE -T2 BROIEO REMEL, HAADRHIIZE Ly 2 & D3 HX R R

DEE (438980 L LN TH o7z, B L7t b RED R E 2SS 2 20 & 5 D I3k

® SCL & TL OAHEED S ILFEDTIX 7223, SCL IC%I3 5 TL OFEXI AL EfR%IT 2.2384 &

BRIETHEMET A2HEAITIR SN, SCL & TL OFIZHHBINRD S )r> =Dl SCL

DSAFPAN 778-902mm L RONT WA EEZ bND. F7-, HENRBUIET SO

rTL XA D B/ IME D S A DR KIEORICH H L E 2 b, TROMEL 72> T\b SCL

781 mm OHEFLARD rTL 0.446 & [RANT 5 &, BBV ET % rTL 1% 0.302-0.363 D#iPH & 72 -

17



77 ZOEIZHED AR DNEEE 0.423 O 71.4-85.8 %DEISITHE /20N, D720, RREVL

TOB LIEORIMOMEITR < EHERI S 5.

e H B 2S SCL Tk L THEME Z/R"T 2 LITAMIZE THIO TH BN L o7z, HEDRR

MR- TR EZ /R L2 L1E, HEICE > THREDPMMET 5 2 &I BISENIC RS

DORRINRERDP DD Z L amT 5. M & - T b HEREIEEE O O & DI PEDH

B0, TAD I A TR > 72 34.9-85 cm DRI D /UIIIZ pEA V% & 3 (Dodd,

1988). Z Dy, MEITFHRMEE 2 s S g o To RO AT L TREINT 5720, BEHAE

L RIVUEZEDRTETINE L VIRVIENSEAKE L TE TOBRETI LTS ENTE

S, L, BESNEROT Y ITADINORIIFRL NS, vy FAR— 1z L ThiElh

RinoToEDFE L H Y (AR, FME), PEIIRFOE TIC X 2EBAEMT 5720 LiFE 2L

AR

MED AR ENIFEIND T TR L, L DRZREZIESET H72DIfEDLI TN DN

LavZpuy., pESRRTOMEN AT R 252 1T AL D DI FEINC SR T 72 2-4 ARFRES T & &n

(Owens, 1980; Wood and Wood, 1980), il & F ClIME A8 2 G 3 2 BRICEH 2 Rz 772

FirIr, BIREBEDETWOIENBREIND Z LD, MEDORE 28R T L L, B

FEWZOIZHE VENT Z LN TERVD, BEA R LTI 2 BRI 777

AT Z L TRPEM N ZRT 2 LR TS L9100 5.

OHOVTHEENER TRV EW I FREEL B X5 &E THA ). BEMR 2 eI HErkas

18



VE NTHEDENIZ B FAE L, R OENEPHEIN 2R 372 £, MEOBHE IS b
> TW5 (Wibbels et al., 1990). ZD7=®, HEGHEEARLE L ORELZITTEBY, £D4
T REAME L72ICT ERW 2 LITEE L ENRV. EERICHEO R R MR ICEMIZ B b
HIEREIERD D D00 E 5 D EMDITIE, ZRREREIIN /2 8B BD 21TH OO,

FAEROENFIZEET 2 ITEFR 22BN N ETH .
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H4E BB TH 5 AAKRTES~OFMAY A X

4-1. HHY

EKFEETIZT B 2 5 A (Caretta caretta) D FEIIHIT A ELEERICAIE T 5 A ARICIRE

NTEY, FICHEBARDO KEHEFICETT S (Kamezaki et al., 2003). FEIIHLD 22 WAL KSEFED

LRI H T2 DNV A RGN ) T A V=T BRI ST AU I AT MLTE

D, ZHHOEEDI har KU 7 DNA O T a X A LI HAROEIMER L F—T (Bowen et

al., 1995), JLKPEHFEAHICAERT DT AU IHATHARTELZLDOTHD Z LR ENT. £

NEEMNT D00 X512, BARD GEBBG SRR D ) 7 5 V=T 5 CTHIAE S

(Uchida and Teruya, 1991), 71 U 7 4 /L =7 505 gt U 7o S B8R A2 Al L T H AR

F Tl FHEU TS (Resendiz et al., 1998; Nichols et al., 2000). Z® X 512, dbLAFEPETITR

WTOT AT IHADOBENRRDO LN TS, 9 LICIRILD RHEIARIT RT3 L OV 3R

S THEKPFE~EBE L, £ORBOEIAN TH 5 AARILHEICHK > TS 2 2 EAVRBRENT

WD,

UL, B ThH D HAUTHRIZEEIN Z B & T DA LA RS 5 Z L3 G2 b 0

D, FEIER LT L EERD R R3O e EI3Er A2 G WA W< 20 H 5129 &

(BPAE, 19935 E/H, 1994; B - AFF, 1995; &AM, 2005b; HHF - A5, 2006). ZD7=8, HA

BT 2T A0 I A AOMERBRAORKEE, & OITITH R, FlntEpks & OFHITE
20



INTIE o lz, £ 2T, KETIHEEMTHES N T WY I T AN, BATHICAERTS

T I ADORRSAARLAETE LN T DA DEIEZ A 52N L,  BAUTHEO BhEiE~R

ST HHRIZHOW TR LT,

EEIRSE FH O KBEER T, 2002 47 A 225 2009 4F 11 H £ TO MBI IRE 7= 1392 1

EOT Ty ITAZlk e Lz, EEMITERZEBEL T -EDOHAIICEESNTND I LMD,

BHI = PR AR D RE ) B R IS LTV D LA L., SEETT o IoEEM

Tl
2H

BEENTWD DT SRS KEIRET OHISE T, IBNFICHRE SN 3 SOEMIIA Ok

HHE)NRET D 7T o0 R EBEMEE V- (K 2-1). S ALK 500-1000 m % il 5 bk

SEPEH BN KEEMNC S oD T2, S O BE 20t /KNI B LT D (45, 1998).

Lt S 1 IR T < DIKIE 35—78 m D EICERE S - KAEEME T, 1 RERKHT- v E

ff 15002000 t 23 KEHTF ST 5. E/pifExtgfEix 7V (Seriola quinqueradiata), =~

X (Scomber australasicus), ~/VY V% (Auxis rochen’s ¥ Tob 5.

WS NT=T A0 T A TR E TETL, EMERF R (SCL: straight carapace length) & &f

P U7t, BEEZITEEMOME T HURZ AL LTt .

AWFFECTITHHE SN2 T 17 I A % SCL T 4 DOMRGARSHRIZFE L. 3705, SCL 42

mm L. T 2SR, 43-660 mm Z 4K, 661-821 m A #ifiRk, 822 mm VL FARKALE L7
21



FTo, TNHORERE 53T D SCLIZIROBFFEIZ Ko 7 Wi bshik & ik % 431F 5 SCL 42 mm (3,

WL RE DI shA D SCL 28 41.9+ 1.51 mm ThHH Z &2 M- (RRR - JK, 2002).

F 72, YK E iR %A 43T % SCL 660 mm & #iplkik & plfk % 431F %5 SCL 821 mm |X, Zi it

B OMEE TR RN AR S 1D PR RO EERDP AT D2 PR E vz 8 2 5).

4-3. FEFL LB

BN AT O KRALEER Tl 2002 4 7 A5 2009 4F 11 A £ TOHIMIC 1392 (A& DT H

U ANE S, BEEET R SCLAGHISNZ. ZRHIRESNZT WD I N AD SCLIE

757 + 67 (SD) mm (range: 563—1050 mm) T, SCL Ot & 7T ATEEN 2R Lz (X 4-1).

B HEE DL Do T PERL ARSI T HE AR T 77.7 % (1081 fHK) & 56, RUNTHRAAD 17.6 % (245

R, ShikDs 4.7 % (66 fER) Thix, WHEIEIT LEERDS ROo0beh oz, BEIO )T/

DOfE{AD SCL I 563 mm T, SADOH EEHFAO P TR RE <, A THHBICEL TV

HEExT. Dbz nn, BHEMTH S HAROITHIZIL, HEBHOBEBETHET D LI

20, BIRED L LARBIEDT BT I TANELAERT L EBMHLMNTRoT2. £, b

KVLEDT F1 0 I H AT HAROBEZME—OEIIHE LT Y (Kamezaki et al., 2003), b5

RITAD 72 < & B L 72 EARITIE H ATV W DT 3722%, AR TS RIE 1 Edk s /B

MBIl ZHUET AT I A ORMESRIE, BHEE, SISO L, BEe A v

IV & o T m R R o~ 0 O VR A R H U CHMNEIZ T 5 729 (Carr, 1986; Carr,
22



1987; Bowen et al., 1995; Witherington, 2002), /70 HITHECHIZW e oot/ B XD

nic. e, BHOARRITHEZToEBEM LY Gz TRy, EEEOME ZBEIT

DIEIIRITIE S o To L B A B L.

SCL DA b AATMED T A0 I W A Z R[5 &, SCL S 560-570 mm T HAUEIZ HIE L

WaOT=T J1 7 2 A A X 740750 mm THRAAMEZ D2 5 THEML, ZOHBAICEL TS (K

4-1). Z ZCOEMERILHATHE~OHIMATH Y, B ERITEMEE (Peckham, 2007; FAO,

2009)CH i & OTEZE, EITH AL DA (Witzell, 1987), Z LB (George, 1997) 72

EMERELTEZLND. HEHNSOBLIZ L DA EEZ LN L0, AP

PR R OPEEIIM T 2 R BB AR 213 T, BRI E IR O IELFI R L R A 72 _ET & v o

7o B2 PEYRII CREIR 3 2 AR DMED KE L T 2 T E M MURIZ & ST 7oA I K o THERR

nNTEY (HARY I T A, REERT—F), BH LRI NITERE TRV EZ R

bz, 1o T, mMIELIATO SCL OFSH TIE A MAE AR E Tl Az ERlY, fRAaEL%

DY A X7 T ATIESN LT AL FIMAE RS Z Eal-> T 5 SRS, T D I A

HMOAED LEFRICRKRESEETDHDIFLEHECERITETTHLEZXHNTEHEY (National

Research Council, 1990), SELRD LV IRWK OV A X7 T A TOEREND 1T B ARTHE~D

HIMAERE OB 278 L Tng. LEOBENS, BARLEBICHMATLIERY A X7 T A

W EAEMELL T SCL 560-750 mm T 5 EHEER S NT=. ZOFMAT S HEICIIMARAOIT T F

S TORVIEDRIOMER L EEN TN, o T, MERAOIZCE DA B HAULE~F
23



AT DR SR, BIEEHEA~T TORIEMBTIIIERRADHET L 1T D 0 2 T b & E X

LT,

KRS DO TV 7 V=T - BINFEIIOMAT DT 7 I W ADOHREIZIE SCL 46.9 + 13.0

cm (n = 39, range: 32-58 cm [Ramirez-Cruz et al., 1991]), SCL 585 + 111 mm (n = 180, range:

266-834 mm [Gardner and Nichols, 2001]), 619 + 21 mm (n = 15, range: 435-927 mm

[Seminoff et al., 2004]) & DHERH V, FED V- & EAEIZNDEY A XTHAROER LD &/

otz DY T N=THEIRFITHARTIELIZT BT 0 A BDEIHIS 5 2B

—2>THV (Bowen et al.,, 1995), = ZIZIMA L7ZEEIZEA BT 2 L 2 2nbiincnd &

EZZONTWA. A 74NV =THEIZEE LT H 7 I H A TiE SCL 500-700 mm (& AE{E %

FROBIEMED 55 %7~ L CH Y (Gardner and Nichols, 2001), 2D Z L iZh U 7 4 v=7

BWEOT 517 2 7 A% SCL 500700 mm (22 L/-EICINEABENIZ LD D Z L 2R LTV

L., ZORY 7 N=T HEETEEAEENLI O DA X7 T ARIEHEY A X T, HARITEIC

BAINAT 25 EHEE &7z SCL 560—750 mm L Y #ifH O 5T 60 mm, 5 T50 mm/NEHho

7.

BREWHIR [ F 72 AR ELEREMTIZ 270 A BIE1E SCL 856 mm & 5 M SCL 834 mm F THH &

NIZT Y ITATHPOONTEY, B T7HV=TEENO ARIIBE LB LE 1 4 THE

LT3 (Resendiz et al., 1998; Nichols et al., 2000). F 7=, /~NU A 5& & DIl THiE < 7= SCL

548 + 123 mm DO EFAEDHAK 9 (AKX 2.4-6.9 » H ORJIZPER X 12 1311-5199 km BEIL TEY
24



(Polovina et al., 2000), Z i 1-2 = CRFEHEEZRM CTE 5 X—2ATh-7-. £7-, Nichols et al.

(2000) & Polovina et al. (200001 2 EFREZ W TEIAZ BRI L TR Y, BifS @iz

TREER AR AT 5 2 L e S RRENICE A~ TREI L T, 22T, JEREETERERT

TR THEE SN T I 7 I W A DR E#RE T SCL 500-599 & 600-699 mm TEILZ 4L

28-38 & 27-31 mm/year T& VY (Parham and Zug, 1997), it & 7= KEPEREWTEE O 50-60

mm OEFERIIT AT A A DNEFEWFEI 6 72 KSEPEREWT IS 2 D HARIAS 1.3-22 4ECTH D =

ERRIELTWD. o T, TH Y XA A TR D LI SIS~ 7 RS 2 BRAG L,

W 7o BT 2 BRAAT D LEEEIRIICH AR Z HIE L, BL T I 2FETRESTI LD LRRENT.
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FoE ACKECRBT 2T U I A DRRIEE & MR

5-1. HAY

TERDE PR R EH T 2 HBIT L OB OLETE R ZH LIS 57210 T, |

4

BV A ZOBELILET 2 L THORERNRTH L. ZOH T b PERME ORI E

FROMRPEEND ETITHERBIMZ Y, RO Z T3 5 72002

HTHD. THUIHA (Caretta caretta)lTILKELETIERT B AR D KFLEF 2 E 2R e

Ml UTEFEL CTWD. Lo L, ZOREIIREIL 20 AL F-0F L2 50 £ DO FIZ 50-90%

LW LTBY, #EN RIS Tnd (Kamezaki et al., 2003). FD7-, @) R4

REWMDZ VB L2 D0, ALKEEDT 0 I A THEVERREAE RO R 1T &

INTI<, B AER AR DR, FE LI REROMREMEES DB/, &

NHDLDONBIRTHS.

ARETHLNZT 27 B0 IHADOHERAFERL, & < IZ@FEFEEz AT~ bnT

&7z, WH Q96DIE, MLSENET T I T A ZEEL, & HIZ6-THETHAT D LR

HLTWD., UL, SEREETIIAREOEREM D &2 DB A RIS TR E

NERWEEZZ B, BAFEEOMERMERE L CEAT 25 2 LixT& 2 (Frazer, 1982).

BATTO U I T AEOMERRFRZF 2715 E LT, BUETIERICESR AL L F

FRFMTHEIC L > CREBESERDSHADN TS,
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PERREHI SR, — RS S BRI A S ORI L, BORES S £ oW

MOREENOREHREZE HTHETH L. £, ROTEERE L ZOROF R %

RERICEH TED, TOMREREEIHEMRARRE TET LOICLELRFREZREET 52

THEREAER S D DTN D, 7 I ARITHEE S DT DA &

AAAYER S WLETLT7 IV oN—=FTTHY, TOMBEIIIEE S 7 AFv 7, T4,

A A, TRLHEEBAOLATNS (AR - B 2008). 7271, @by IHAD

RWATE L2 BB 2 I3 ANED 72 <, PEREVERS 2B B IC 5 Fik L LTI +4

Tho. £z, FERT DLURIOE RPN, FNE TORREEE TRV, £,

Y OERZR L, SRS B NTHEE O 0 D EE TRITTERERIIRONAT, £

D ENTZTBEB PR T HFERIT S b2, iz, R EELTH, B TE R

PITHREREE ZF~5 Z L3 TR0,

FAERPNTETIEEONEICE S - EE E# (LAG: lines of arrested growth)®

AKEPSFERPHEE SND. LAG IREEENED RIS S, ¥ I AFHTIEK

ROET T 24N LAG I S, BEARRIC 1TFEIZIATHD L SN TS (Zugetal,

1986; Snover and Hohn, 2004; Snover et al., 2007). ‘B4 TFEEL 7 20 AFEIZw#

THEIIE EBE N EICHW SN DR (e.g. Zug et al., 1986; Klinger and Musick, 1995;

Zug et al., 1995; Parham and Zug, 1997; Bjorndal et al., 2000; Zug et al., 2002; Bjorndal

et al., 2003; Zug et al., 2006), F W H A TIXIRERIZ D 2 50 NVERNFIH SN T\ 5 (Zug
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and Parham, 1996; Avens et al., 2009). HRSF T TOREEECFM & AR A XD RIfE,

PERRAT DFEIEI N O DHIEIC L > TRODHZ LN TE D, BERFHFIEORMEAIT,

BORLEHOEHBEME L & BITRINENTWE, £2I2H >l ERE LR S BRIN S 1L

TLESZLILHD. E£T, LAG BEIHE > TV DH5ER LAG BT 0 LARWSES

72 E1X, LAG OFisdk L LROFRAEVWPEZ VED. 51T, LAG BER S5 DITEE

HWEMET LERTHL DT, FHie L bIZBEIT 5 2 & TREFREOZIR DR WGE

RBPEIRIC L2 — IR R DIFHR R H - 72356, 1 HICEERD LAG kS D

AL H 5.

T AT I AT I A AEO P TIRHEA K < PRI R R E NN 5TV D

MTH 5. g ORR &2 R BRI PERR R 2 Y TIXO TRO bR iER % <,

PR B AEER AR PEEE T 12-47 3% (Frazer and Ehrhart, 1985), & %\ % 10-15 #%

(Mendonca, 1981) & HEE &4, FIAWLETIX 35.9 % (Frazer et al., 1994), Huitbig Ci

16-28 1% (Casale et al., 2009a) S HEE SN TW 5. F72, Ap@vElT Big 2 Huvi-g

FERFHFEICL>THROLNTEY, LREETIE 22, 26 % (Klinger and Musick,

1995), =X 20-63 5% (Parham and Zug, 1997), 13-157% (Zug et al., 1986) Th 9 2% & HE

EINTW5D.

=77, T XA ATAEREEER TREEINC ERET MO K, TR B A X8R 2R

- TCW5 (Tiwari and Bjorndal, 2000; Kamezaki, 2003). = ® X 9 ([ZHE I HBRA)ZE B8
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bHZeaBERD L, MEEECHERER & WV > TCREIC S AR CERDIFET D

EEZBND. LinL, dERFEETIIEROREEEZICET 2EITIEE A LT T

22 AEREE TR T 2 AR TR~ DN TR 5, SCL 46.6 cm F TOLKDH

R EHE (Zug et al., 1995) & PEFIER O L EH#E (Hatase et al., 2004) 235§ 50TV

DIZFTHD. ZOXDRAERORIOT, AETIE, AALETHONTZT BT I A

D _LREE 2 AT, MRS 2 EmAREET 2 L & bIS, BAEMRIZAERTS2T7 Y I

AVVERAT 5 F TORMREEZH LT L.

5-2. JiiE

TR I AOERB L OMEZ, BERFNFEIC L > TP SR LR

(LAG: lines of arrested growth) 2> SHEE L7z, #lkEHE LT, AARTIRENLL LU LCES

L7270 I X 19 R o Efd 2 vz, 2 b ORI i 2 B Bcd 5 B AR R e

£ (SCL: Straight Carapace Length) Z&HHI L, & &IZAFHAR L 0 #EMEDHIBIZ 1T - 72,

o, AFROBBENHE 2 EER L L OIZ, IRICEELAERN L ON LM, BIO

MERICHER LI R AR OE2 R, T72bbRlEVEk s Lz, £72, AAROEINHT

WO DPEGNEL > B il H T & FITELE L2 SMEIE 6 ffl ik SCL 36 L O Bl Az pliz D

EARLZR5MEE LTHW:.

s O LAG 135 /MEZE (MW: minimum width) & = AfHEORNICE L EBEL T
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HZERMBNTND (Zug et al., 1986; X 5-1). LAG #8539 5720, Z OFy % EH)

o aTcyy L, A THI->T Imm YA FOEIOUF Z/E/M L=, WA O .0E RO

FRIZIS A D LAG Ofé L, F2bo&EiEtic kv smiEkss (KENIS Ltd.,

NRM-2XZ/KN3102250) % FI TERICH > T LAG O & LAG & LAG O O % 7+

L7z (¥ 5-2). 7272 LI/ D LAG TIIEOFAMARIA 1 1T 72 72 W T2 DT> B RS L

7=, Fio, WINESNTITFE > 72 LAG O F Offiim TRV, 20D TIXZE DT 20

KiZlgoT=. FDi=d, EATIIEFAEILTZ LAG O Z MUl 28 & g 2 7=,

LAG [3JE & L7 M I3 B s OAMEE > CTH D, MW & SCL & OITIZERRAY 724

BRI G- Z &b (K 5-1), LAG YRBE2EAYSEFED MW IZETHUE, Fo

LAG OMiEfEIL LAG AL S 72 4kg D SCLIZHMBIT 5 L& 2 bz, 22 T, % LAG

TR D SCL Z#H#eE 3 572, LAG D48 LiEa MW CHfiiE L7z (X5-2). F7z, LAG

DBEFIIIRD LAG 23RS D £ TO 1ERO EiEolE&EEZR- L TW5. EiiE OkE

&3 SCL OpRE L AT 5720, LAG OF-ELEN 54 LAG JERFD SCL &£ DY

BREO R 2 W5 L7=. Z 1% Back Calculation protocol & 7% (Zug et al., 1997).

SCL=26.3 MW + 14.1 (R2=0.955, n =79, p< 1.0 x 10 42, ARSIk E) A 5-1

Lrev=2L-R/MW X 52

Lrev: LAG ¥R £ 72 (IR O IEME, L LAG R FE7230E, R U ER
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EREEIcE S L LAG 2 b 2 HEE T 572 011E, EliE o FOEic dH o 7RI E 7

72 LAG OBEHET HMENDHDH. WINS 7 LAG HEHET 579D, Regression

Growth protocol & Correction Factor protocol %V /= (Zug et al., 1995; Parham and

Zug, 1997).

Regression Growth protocol Ti& Parham and Zug (199721 von Bertalanffy dfk

RRELR L7253 & MW 063K 2 F e L Lz, £72, MW (X SCL & HflBd

RiZH D Z DB EUED), MG 5 & & SCL B L OHIARED SCLIZx3 2 MW %

ko>, 2O MW K 0K 5-3 % HWTHEEAFRL X OHMAFERZHE L. 22T, &K

AT 5 SCLIE, 5 2 BETROFEOEEIERRIAIZET 5 SCL @ 821 mm Z v,

H AT HE~FIAT 5 SCLIX, & 4= THOLNIZ L 560-749 mm Z U 7.

t=In[a-Xo/(a- MW/2)]/k = 5-3

to HEE A, Xo B LSiAD MW 1%, a! WiiafE (asymptote), ki PYIRITERKRAREL

(intrinsic growth coefficient)

A 53 HDONRTA—H a, k, XoZERDDH-0, £T° LAG O 48 L g O IEAH % B E

JFL (X 5-3), MURERREOTIA (A 0.7669) LfHX (B:-0.0393)%2 a=|A/B|, k=-1In(1
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- |IBINCARA L, a & 19.514, k % 0.0401 &Rk 7=. &IiT, MESED MW 1% 1.77 +£0.12

SD)mmn=6)THY, ZOXETHD XolE0.88mm & 720 R 5-30:KD Hir-.

t=1n [37.26/(39.02 - MW)] / 0.040 {53

KIZ, Regression Growth protocol TIL4FHIZxfT % SCL DR %4 von Bertalanffy

DOEEARLY SCL=a {1 -expl -kt -t} & LTRkdiz. £9°, 1T LD SCL 2K

5-3 LWk, FnraEIIKERDEKZE T A—% ', Kk, to'% Microsoft Excel @ Y /L 3—

PERE 2 W Tl h “aRIEIC K D R LT,

KIZ, Regression Growth protocol TITZAFERIZ OV TENZENLDOERGZHEE T X220

> 72728, Correction Factor protocol TE{R = L FEHi A HEE L=, £, BRI L2 LAG

& DA IEE D V) &R D, ZOwWisE = OfE{KD CF (correction factor) & L, HEE %

K54 LVHEE L. 7272L, Correction Factor protocol TII&fEIA T2 MBI K

HIEMTE D0, MEEREDEL 2o =MD LAG tEOF# 05 CF 28NE T b

728, WX E T LAG %, I 70b bHEEF I KR S TW D ATEEMEN & - 72,

t = Lm + (Li - Xo) CF A 54
Lm: FHHI &L LAG ARk, Lit & Mio> LAG FAEDHE(
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5-3. i

FWE &R WCTHEEAHEE LicT 1y A 79 EIRON 75 EROIEEEF R (SCL)D

EHELE 759 + 61 (SD) mm (range: 577-944) T, 4 {EATIZFHFBNHEEL TV 272012

SCL ZFHAITE o7, MR L CARIROIEREZ B Lo & 25, HEE 27 E{K CTHlfix

A2 IR THY, DD HAEAL-HEIE 15 fER, BREVL7-1EX 3 ik CTH-7=. F£7-, 10

TR TITEIEAEIT L TR Y, AR IEFIZF8D bR T2 72 DI P 2 HIBI H R 72 5

STz FERD S 9.3+ 4.3 A& (range: 3-20), AFFT 732 KD LAG R S, 653 fET

THEAFRHS .

Back Calculation protocol TR 7= SCL D kK E D)% 13.9 + 7.8 (SD) mm/year

(range: 0.0-64.5) T&H v, Kb B4 SCL 1% 694 + 75 (SD) mm (range: 374-935, n

= 732) CTdH - 7=. SCL OPERAI DO E#E X, 31.7 mm/year (SCL 300-400 mm, n = 1),

29.5 + 13.7 mm/year (SCL 400-500 mm, n = 7), 20.7 + 12.4 mm/year (SCL 500-600 mm,

n = 58), 14.1 + 7.4 mm/year (SCL 600-700 mm, n = 298), 11.9 + 4.9 mm/year (SCL

700-800 mm, n = 257), 11.2 + 5.4 mm/year (SCL 800-900 mm, n = 29), 10.4 + 0.0

mm/year (SCL 900-1000 mm, n = 3) T~ 7= (3% 5-1). SCL DOFERRE CHERED pl Fo ik fE %

te#g L7~ & = A, SCL 500-600 mm DRk D ., MERED il =B 12 A /2B W DEE D B,

Z ORERR CIIMED Al R B EE DS HEIZ LT - 72 (p < 0.05, Mann-Whitney U-test, Tukey
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DIET & 2 ZHIRE, K 5-1).

Regression Growth protocol Tid, PERKEANTE TT D9 #%, 5 2 B CTRDIZMERAD

52795 SCL 28821 mm THDHZ ENLROI-FER, 3T eHEEEINT (X5-4). £7-,

TH T A DN AARTUEICHINAT S SCL I, 4 4 2T 560-749 mm & RD7=23, Z DEF

OHEEFENL 1831 W Th o7z, F£72, 1 I EICHEE L7 SCL 75, 10 5% T 381mm,

20 7% T 599mm, 40 5% T 842mm, 60 % T 952mm £ THET 2 L HEE Sz, Flmioxt

7% SCL O pfRAIL

SCL = 1159{1 - exp[ - 0.03067 (t - 1.619)]} X 55

cRan (% 54).

Correction Factor protocol (23 TR 7= CF 1X 2.76 + 0.86 (n = 79, range: 1.03-5.08)

Thotz. HEE S EEI, AE U8 CldEns 38, 46, 47 1% (n = 3) THfEAY 43 + 11

% (n=15, range: 22-61)TH 1, RAAZLEARTIIHED 34+ 11 5% (n= 24, range: 16-61)

THEAS 39 + 12 7% (n = 27, range: 17-61) TH > 7= (X 5-5). E L 7= {AIK T b R A

RTH, HHNC X DEMOEWIFRD HiLZei->72 (p>0.05, Mann-Whitney U-test).

2T, WEREOME AR R G R TR LI ER & AR B 2 tEi L7z, © DRER, R

LB R DT SR EA DK L 0 AR F 23 @22 <, SCL b K& o7z (p < 0.05,
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Mann-Whitney U-test). LU, RN L72fEK SRR ER S Fls & SCL & ORI

7o FHBARALRITRR D BT, SCL AR E T AUTFEE A Em V& V) DI Tk o7z (X 5-6,

p>0.05, HEFHBIRRE).

5-4. #%2

5-4-1. RN AE

Back Calculation protocol (2 & ¥ 3R 7z =i 1L, AZEHEE K (SCL) 500-600 mm @

Pl TITMEAE L © Hdlid o723, LV b SCL DK & 72 Btk TITMERED pl R B 12 7%

ITRRO LTV (K 5-1). BEEEIMEAED H D HREORIIIE, Mg TARMARZRD

D, AW S OEFRN R ER M T WA D EEZ BN 5. SCL 500-600 mm 13

ERKNHEDT T3 7 I T AN & - TR PRI b B AUTHE~ A2 > TROFEZ T 5

YA X122 (G 4 5). HBAREEDMBEOREEREICAEEZ L L TND R BT,

HARE~72 9 v — S DSMERE TR D B X 6N 5. LvL, AUFIE TIRMERED % =

NI ATIERI—TH Y, A LT A0 0 A TMEREN R CHEAESZFIH L TnD & &

Z b (Limpus, 1985; Hatase et al., 2002b), SCL 500-600 mm TIIMERREADIZ L E - T

WKW RN & h GF 2 5), MR BRAA S 2 RN 7200 MERE D A= B R [EhiE oD

BBENERD L1EE IV, £, MRENIE U £ AR10OEETIIMERLE S DREET

MERED R RIEE I EN A T & B 2T <,
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MEZ G252 OMOERN L LT, REERMAIEREEEZ o7 I 0 A TN

BTSRRI DIRENE X DD, IR OIRENE DR ORISR 525726

PERCEART DR DR R RN BN THENLIERY. TH Y ITART &

7 24 A TTIEMEINEART  OIRE SMEVIE &R E bk A F L (Glen et al., 20083;

Stokes et al., 2006), Stokes et al. (2006) | ZMEIFIEEE DM 7 23R 14 D pl R 13 & HEH]

LTW5. U 0 AR TN T O E MR T EO RIS 2 2 5720, BHME&T

HEDHEL O REEEITRNZ & LD, ZOHE, ABIFETHR Sl R HE 2 1E X

D LS TZDE, K0 HFEN/NSWRRHICITEOREFHENE L, ZIUTkd 2 /i5eh 72

JISEZRDOS Livew. fE F TSRO o Tl bl T 5 & & bIfEE

DOHEIZENS ZEPBRSNTEY (BIKIME), ZoZ LI3WHORENES &b,

R THEARIC HRBWL-S K, MiTERR BB 2 & 2R LT 5.

WIZ, K42 SCL 821 mm (5f 2 #2) LV K& HE TokE#H)E X, SCL 800-900 mm

DOFEFE T 11.2 + 5.4 mm/year (n =29), SCL 900-1000 mm D% T 10.4 + 0.0 mm/year

m=3)Thotz. HARTHEINT LMEDORREIHREIL 2.5 + 4.0 mm/year (Hatase et al. 2004)

ThHY, AR TROTCLEEREEIT N LB L TRE o7, Thid, AOFETIE L

TeRECH D@m= AT & ZHIRACAEIT TR ONZT U I A, AN TET LT

BB RWEENZ N ERFREEZEZOND. DFED, LEBEICE SRS L

LAGE, FALIZBZOLONITE A ERWNWEEZ DI, RIFFETRD bV HE X
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SCL OR&E ST LT, KADBET T 2 LRIO A A-LCOEDRFORRELETH L L&

b,

ARIFGE CTIFACKELED T 1 0 2 H A DRREHRENR, 7 — 2% D072 SCL 300-400 mm

& 400-500 mm DR Z DF X, SCL500 mm LA ETH LN o7, JEREFEDT D

SHADOEREEIT ZNET, EREHELRIC X > TINS5 Mok K sE 2 FHI &

(Hatase et al., 2004), "FHERFHOFIEIC L > ThHE#% 10 4£T SCL 466 mm % T 42

mm/year OIEE THlET 5 EHEE I TS (Zuget al., 1995). ALAFEELIS T O RME

IR DR RIREE T, AR & i, dERVPEE TR~ O TR Y, JERTETE T

E<SHNEN TV D, AERAEFED P TH plRE IR — 0 FRFEM T & A HIPER)IZE N

HDHEDMLNTEY, AL EEE DS SCL 600-700 mm Tk E 1T

AV B A REHUEF D Chesapeake 75 T 14.6 + 11.6 mm/year (n = 9, Klinger and Musick,

1995), North Carolina T 18.2 mm/year (95% CI: 15.9-20.5) (n = 122, Braun-McNeill et

al., 2008), Florida T 59.9 + 22.5 mm/year (n = 7, Mendonca, 1981) TH->7-. F7=, LK

TFETIZZ O SCL 600-700 mm TOREEE L 14.1 + 7.4 mm/year (n = 261) TH Y,

Chesapeake 7Z<° North Carolina O % E#HE 2V > 72723, North Carolina O EHFE 2

B ERBIE V4 ICBRE R oT-. F£7-, HPEOREFRE T FE 325-820 mm DR

{Z 25 + 17 mm/year (Casale et al., 2009b) ¢, AL A F¥ED SCL 374-935 mm (13.9 + 7.8

mm/year) DRF L VD B, FRFLEORKEEE X FE 750-950 mm OFRED 9.5 + 5.8
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mm/year C, JLAFEED SCL 700-800 mm (11.9 + 4.9 mm/year) DHF & [FIRLE 238 5 W

RRENL I THo7-. LHL, dEREEICHE SN L9 2R — &N T & B 70 ik

Rl DIEOALARTEERRACEE, fITEIC b 20b Lt 1o T, BRI

BOTHEEREEN TOZEPFEREDIRE, ZOHNDEROBGEZ KT 5 Z &EARD I

.

5-4-2. FREAT 2% tEfkm

Correction Factor protocol TR 7= fEME KD FMIT, Jellib~7z K 5 I REMEARIEAL

LT 12 ELUADOEKTHL Z b, A LTLFBIIZFFLVWLEZEZLNDS.

Correction Factor protocol (Z X 2 s EVE A DO HEE Ffin D (= SD)IF 43 (= 10 TH Y,

Regression Growth protocol THEE ST D4FEKRD 37k LV bR -7, T,

Correction Factor protocol TlIaFHE D < 72 - 7= _EiE Mild LAG Olg D -4 %

H eI, WREHEEOEN>T-HNMAO LAG O AEHETE L T\ b —7F, Regression Growth

protocol TILHE DO/ Z 2@ K1 E R E#EE T, WO LAGIZEENEVE O E LT

WX 72 LAG OBZHEE L727edTHD. 1o T, dRNEDT I U I H AP T 5

VB FERSIL 37-43 OMICH D LEZ BT, £, AERPFFHEDFECF RHE S B AT

HHZ R > T D4 DS 18-31 1% CTdh D Z & 11 Regression Growth protocol L 0 HEE &4 T

BO, MEREER LT D L, BARITHEICHMA L TH BT D F T2 6-25 0343
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ThdEmmREND.

7272 L Z ZC, Correction Factor protocol Tl 21 7% D FREME RS 61 5% D AR B K T

FERINTEZLICHEETALERNLS. 20O LiE 21 5 CRET A KN E— T,

61 FRIZ72 > THRREA L TWRWMEKRN Y, RECT 2 M OFPHAIEF IZIRNZ & 2R L

TW5. MMz T, SCL &4FEO IR AHEIBIR 2378 517, SCL701 mm T 61

ik & A AT e TR e AR AE AR SCL 866 mm T 29 % & A& L 0 HLikpy 4 s

REEMER S W (B 5-6). T2 h, AIMEORMEMERIZLT L HEW DI TiER, KA

DRAEIRITL T LS Eim2 b Tides o7z,

R D HRREIRIT TN OSBRI IRE 5 FROBUCEZERBER T 5720, 7

AT I A DG A EZ D ETHERBERTHS. FlAE, METIE 1 EIMNCETE

IREOF E HRIZIIMEBEITR O b, REOEIKIZE 1 BhH oL v

(Frazer and Richardson, 1986). =MD/ HENKE VT L 1 FEINEICEIITE 2I10#

BIXZ< s, £72, AT L2FEBPEVIZEAFEOBIRRITIZ R LEZOND.

Lo, —HEEAT 2L, READEETHDL LY bHRZRE ST LDITEARIND.

Z A, R T H UL SCL 2% 800-900 mm C % Al F 31X 11.0 mm/year H25 H DD (F

5-1), T 5 L EHE X 2.5 mm/year (Hatase et al., 20042 F TEL 25720 TH 5.

W T, AT HRANCRARELS T2 LT 1 FEINH 7= 0 OREINEE L T 572124

HThH—0, WeR&<THDI20T LI RBEADOHFITEIHOMS 2L L TLEW,
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Fi< LTHEAT 2 Z L3 AEEOBIER S 2380475, 1 EIN & 72 OREIIE D 72 < 72

L. ELLOBIHEIEN LV 2 OFFRELIETHRYE 200F, FHTRSLEATZINOR LR

RET BT D, FETEMEL BRAVUT IR 2 BIORR N2 5720, 1 PESH

W H 720 OFEIIEL LN AT ETINORBOMAHEIE L 20, SETEREL BN

TRCEINZIT C O 5T BNEEOEIVRBOMFHER &< 25, 12120, THRET TIEAR

WFFETH < RO KR Z 22 RMEIR & il T/ D £ F AT DR ERE S 4172 2 & 2R

TER. MEOEWIREEEICHY, HERD2EMOEESAEMENFEEL TND &

EzbHN5. Tk, BEOEELREHEEF F IR TNIE 67 FEFTHRAT L L EN DN

(Caldwell, 1962; NI, 1967), ABFFE CHRAEDV OREMEKRIT 21 B TH-T-Z &b, fHED

BOKEHE & VERVERICRE R B L 52D 2 L3 0D, £z, EIMER TR

F}m

HEOMEARIZ K> THERR Y, HOFCEPEIMERO HRICERZ 5 2T\ 2 LRk

SN T2 (Hatase et al.,, 2002¢). Z D k& , EEE DR O ER A BT R

(CREL, OWTEMERRAZ 5E T 2 F - RIS ET 5 72 OB L > THEET

5. Lo, RFETHEHLNISNIZE DL, TAY I AIMERRT 5 F TITE+

FEABEL, JERPEETIT 22-61 5%, EHAIRFERTY 3743 I CHERAT 5. 295 L2t

RERIZBEREADBRWEYMOSE, EENTH BRI L TR Z G T 2RO ZE K

IR BB M OB BN E T A2 LI IV 252 ThD. &6, THUIH

A DSBESRHE & T I CRLIEARTILL 2> TG, O, EREMIET 2 4
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AIVTREET DR E SIS, BREOZMITHT L2V A7 60BIE 0L H0L

RSN D. TORE, EEFFOHTTHSRREIEMIENFET DL IR, SHRR%

TEEEIE I ZBRBE D ZA b~ DN A FIRRIC L, T H U I T AJE (Caretta) 3BT SERT HATTH )

5 4.5-5 HHESH DM (Dodd and Morgan, 1992), Kin[#i7Z: & OBREZ(IZ b X T 72

DTHA ).
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FeE U ASHDEE L — R & AR —

6-1. U T AR O

T XA ABEOINIHEOIHIZ 1 BH 720 B +0 6 BE A EPEAE & S, B8 X% 50-80

H T3 2% (Mrosovsky and Yntema, 1982; Ackerman, 1997). FEIRD> S E TITHd»

BT OREIZ L > T L, WHIRENRWIZERL 725 (Mrosovsky and

Yntema, 1982; Ackerman, 1997). & 7=, WrIN P ORSHIEFEIZ X o THESRIE L, &iE C,

RIRCHEE 720, PEHEDY 101 & 2R IR L 29 ETH D (Ackerman, 1997). ¥

2 H ABEORACIRIIR O R TI L L7=1%, R F THTE THEzm s (Carr, 1986;

Dodd, 1988), 7 L > ¥ — EFRIN Dk 2 I (SIS R B - R IR A B T e

~ELBE T % (Wyneken and Solomon, 1992). Z L, K¥-A XD/NE Ze R 13- KA

DA77 2l 2 a2 K& < (Witham, 1974; Stancyk, 1982; Witherington

and Salmon, 1992; Gyuris, 1994; Vose and Shank, 2003), $# 278D KIE 10m LL R

V=7 Ty U THEIND ZENEZ W=D THD (Witherington and Salmon, 1992;

Pilcher et al., 2000; Whelan and Wyneken, 2007). #E~A - 7214 OFALIIR IR N DO IR

AL, ShiE~LZDEFRDOEEZHE LRNOHESNL G TR, BT 4T3

H A (Natator depressus) 72\ 1IN TR S, BHMESHATH IR AR 2B 72V (Bolten,

2003). BT AV T B & (TR D 2 NTE A E T, PERRER ITBAEE I/ 5 LB
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REYEEE ) O By~ & A5 L T < (Limpus, 1985; Sakamoto et al., 1997; Limpus
and Limpus; 2001; Hatase et al., 2002b; Schroeder et al., 2003). &\ L 7= ifEi% 1 pEIIHA
(CHELRIPEIN T D08, BAEEINT 5 Z L 3@, T HEEATI T AR
(Lepidochelys) TIZ 1242 L, DD w7 2 A7 AT 2-34E Z L IEIPEYRT 2 (Miller,
1997). HEIIMERRBAATE T 95 EBEBFHIZSIMNT 5 & b S hvb A (Wibbels et al., 1990;
Limpus, 1993), ZFHHI RIS ARTER 72 sl VB A & MR8 ST Y (Blanvillain et al.,

2008), HUE-CIEMRIZ L » T 2 F 2 LB T 2566 H 5 Miller, 1997).

6-2. 7 510 X H A(Caretta caretta) D5 R
6-2-1. FEFHI

T AT I AOEIHT Y I 0 A CHE IR H D5 (Pritchard, 1997). 7Ah U I
ADOFEERPEIM L LT, JERPFHETIEAAE, MAEETIEIA—A IV T E=a—F=
7, AEREFETIET A U A ERERMEE, BEAREECIET 7 VL, B TEFY vy R
vz, Jev, 7 X, £V FETEAI~Y—UR M6 T 5 (Bolten and
Witherington, 2003). F7z, AR EEERCKPETED FEINHL VR M2 5 BRFTIT Vb
IEIZETLTEY, BRI Z ORISR > TEMEERA~ BB T 5 L5260 T

% (Bolten, 2003).
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6-2-2. W7 b - Wi & o3

[F] CRESNEAN ORHEIRITER THRE T~ BB L, #MEOREDOKT 2L T,

WE Y ORI THEETHIRA~BUE T 25 Miller, 1997). £Dt%, 7L ¥ —IC &

o TR A P AMPRIC IR R HEC X 7R IR IR > & 0 5 B OWE A 1L U & L7 i

IRV T WD & DIZE D 7SV (Witherington, 2002), 1k U7 REE TR 245 FH o 23k

HTENA TSI 2 T < (Witherington, 1995) (X 6-1). Z#iE, 7L v ¥—nD

RO (S L 2O I2H, IR E HR D 72T R CKWTHRIT S 2 LR EE

ThHHOITH LT, Ao RIFEI DI L TBURICRIET 20T, SMEDOHFHTIZHE -

FFHRITHEE IR OOV EIICBEN TV ZEREELRH-OTHA ).

IFENTRE T2 1R, RO INEE 2 WL U 7o Sh AR AE RS TIURM, dERPEEE T A &

2 aBE &\ o T EREFE RS~ T TR D BEIRICHE D (Carr, 1986; Carr, 1987; Bowen

et al., 1995; Witherington, 2002). Z DO&ILKFEIEHERSL /) —A T T T 4 w7 « Py

4 17 (North Atlantic Gyre) & FEIZIL D IEALICE > TRIFEEZ RS EET L L LD

(Bolten et al., 1998; Bowen et al., 1995; Lohmann et al., 2001) (X 6-2). Z D7 B 7 3

T A DIRITIEFN T2 ST WD DT TR, MERAFIH L2226 b g D m &

ZEMLTCELREL T FA~LEALATHD E SN D (Lohmann et al., 2001;

Lohmann and Lohmann, 2006).
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6-2-3. RO EM L F

W 2RI L CTOl L2 iRIZAEREETIIAN Y A B OMME, ALREETIET Y LA

R T A THBEOMWEIZHFE 200-600 mm OfEAENER L TWAS Z NS T

% (Bolten et al., 1993; Wetherall et al., 1993; Bjorndal et al., 2000; Polovina et al., 2004;

Kobayashi et al., 2008). & D%, MRS 2 RTOERE CREIFHOEIZFHORY , Bt

U< DIREICEIMAT % (Musick and Limpus, 1997; Bolten, 2003;% 4 ).

ZiZL, BHEMASR DA DAERMA RS~ T LKL H Y, JERTFETIE

B T H V=T HEEONRICITE £ 500-700 mm O %t 200-300 mm OfEAE $

Z 5% (Gardner and Nichols, 2001). = OB AR AN & BN HAFE OB 973

WTHY, THUIHTADKEy b« AR > k(hot spot) & FEIENDHTDO—>TH D

(Peckham et al., 2007). Z Z CIEREA L7oERIT—BI o059, MElREANIT U E 501l

KFHEERN DT~ LR L, ZHEHCH 2 AR~ BET 5 (F 4 3).

MEDEDOREHEE I L7ZEDR RO R, TH U I A TIEREET 50.9 mm/year

(EHE), HiHiE T 118 mm/year (i ) & W2 #5213 % 5 (Zug et al., 1995; Casale et al.,

2009b). fAE FCIXEBICEL, ThH 7 I H AT HF 1 O THED 565 mm

THRETHZEHHD (Swingle et al., 1993). FEN 300-500 mm {2725 &, KEHE

VAR EPED EARETIE AT A 38 57HE T 34.0-38.9 mm/year (Zug et al., 1995), b KpE

HEOBAEETIIT = E— 27T 29.6 mm/year 5 L 52.8 mm/year (Klinger and
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Musick, 1995), ¥ 3 —Y7 T 30-40 mm/year (Parham and Zug, 1997), /—AF ¥y 1 7

4 T 15.8 mm/year (Braun-McNeill et al., 2008), 7 7 U # C 73.6 mm/year (Mendonca,

1981), /3"~ T 157 mm/year (Bjorndal and Bolten, 1988b), Hitf¥gdOEARETIL 25

mm/year X°> 36.4 mm/year (Casale et al., 2009a; Casale et al., 2009b) & 72 V), {EARER] D

AT PTIBHENTH EZRRZ BN D.

6-2-4. BHEHA~OEIA

BT < DI FIA~FIIAT 2 HRIXFEEN THEEFIC L > TRR->TEY, £0D

FRIFACRFETE, B, KREETENZNER &K 560-750 mm, i1 700 mm,

i K49 500-600 mm T& ¥ (Bjorndal et al., 2000; Limpus and Limpus, 2003; &5 4 %),

AR T, AERPEHETIEZ OFmIL 18-33 % CTh 2 LHE &l (6 5 3).

I MA U7 BRI AR CH B 21T > TH Y (Sakamoto et al., 1997;

Hatase et al., 2002b; Hatase et al., 2002c; Hatase et al., 2007; 1 &fth, 2007), # kgL

FRMEI 2 B35 U 72 28 O MO I FE 3T LT < (B 4 ).

6-2-5. MhEpE

7 AT AFEOMHEREDIL U F > TORWMEIR TIIMEE DO SMTZREIE VI R b vT, 4+

\
B

HIERED DY Z W2 Z LT TE RV, METIEAA L THAMTERICA T A S

46



WS, BEIIRER DS IEE LIERADNIZ U E D L RHIAE L <R LA DM RE <720 8

<342 (Hughes, 1974; Kamezaki, 2003; %5 3 ). Z 9 L7 SMERBADIZ L £

S THEZB U TN IR DL AW T 2 K D127 5208, X TOMEKTHHIA

HEIZ 72 201X, AKTELEDOT AT S A A TIHEFRETI00 mm 28z 2EHTH L (5 35).

DT 7 I H A TR OMENEE > THD, BEF 100-150 mm FREHEN KX <

72 o T-EITHEREADSE T L (Casale et al., 2005; 5 3 &), METIIANEBIERED A L T

DINE D MII MBI SN REN S -EREDHIRIA D7 & &, BlEL TV D E D

PRI R 72 & AT AT IR OTCRROBIREN AN TH H. LT LT LHEET

HIVUTIFHNZ K-> THEIR 2 EEBIET 5 2 ENRETH 203, L& TV L EETIIED

FV RS A IEE IR L CARSEIR 2 81523 2 J71E (Wood et al., 1983) 2NV Hiv 2 K

/o7 (X 6-3). FEIRAPEX T-MET HVE L 0 IR IEAY 08 SR AIC & - TINDFE

DREEZBETLHLHTED.

PEREAE ORRITELS 720, FIREOHE THYERRRA L TR UWMER & gt U@k o

R 1, AL AREETIE 11.0 mm/year 75 2.5 mm/year (Hatase et al., 2004; 55 5 ),

B RS TIE 8.3 mm/year 75 1.2 mm/year ¥ TIK F9 % (Limpus, 1985).

PR U 7o 8 AR 0 B R T FEE RO R S LoD 2 & b IS EIRER TR S

TEY, KEESA V FERENENEFE 877-1053 mm, 876-936 mm & K& <, Hirf

HE2Y 654-794 mm & b/hEV (Dodd, 1988; Tiwari and Bjorndal, 2000; Kamezaki,
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2003). KFLEDT I 0 2 H A FALFER E R ER CENFNEFE 848 mm, 887 mm &

W2 K& & TH 5 (Limpus, 1985; lffth, 1995). M RO R E b KEEE L /N &

IRHAEIX YT TV 2 VIRIRTEE S > TR Y, —FO MR E & JERFEEEITEOR L

TW5 A (Carreras et al., 2006), FEINMED I F =222 KU 7 DNA O T a X A 7 HBBEE

1872 > Tu% (Encalada et al., 1998; Bowen et al., 1993; Bowen et al., 2004). Z AviH

PHEZ ANV IANTZAERVEFEEED T AT I HAINETH Y, 77 U B ALEO IR FEIZE T

TEHDITK LT, MAEEREEOT B I A5 L THOHPEEE O 3 — o v S

BCER L, HAREMANICHEREI N TS EEZXHNS (Bowen et al., 1993;

Bowen et al., 2004; Carreras et al., 2006). L2>L, [F—DO 7o XA T HEERINTEDY

(Encalada et al., 1998), %5 2> OBEH 72 ZMRITHE Z > TVD Z L IFEETE T, MEk#

HENB XLZ 200-250 mm & 5725 2 & T BBRERV.

PERCAEIRIEE B T CIEIERICR L, 6T ETHATH L Lelti b H 5 (Caldwell,

1962; WNH, 1967). LvL, 7 I HAFHITEEOKBESRKBIREER EORERMICL - T

AR E RS R E S LD S0, BAEOEKIIET S THHMEE LY RV

0T TR T % (Frazer, 1982). #E T O T B 0 I A A THEE S 4L T B YEREVF 3L

KRIEPETIE 37-43 % (55 5 #), BIAEFETIX 30 sl b (Limpus, 1979 %£7-1% 35 %

(Frazer et al., 1994), Hid#FECix 16-28 5% (Casale et al., 2009a) & &, JLKPEHETIX

10-15 7% (Mendonca, 1981), & %\ % 13-157% (Zug et al, 1986), 22-25 % (Klinger and
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Musick, 1995), 30-47 i% (Frazer and Ehrhart, 1985), 2063 ;% (Parham and Zug, 1997)

SMFIRY. IEREIZAEER AN BT LT 2 BRAE O PERCRMIEL R T, R ORSTAE CAR RIS 2 i L

TR EINARDS 29 FEZ KD TREEINZ L TH Y (C. Limpus, RIEXRT —#), HERMEDHL

fEARTS B0 R D ZEPRBINTND.

6-3. oo v I HAFEDARE R & DLl

6-3-1. ik ERE

AL IRITIED DIEA~A S T RITINESEIREHTTS 2813 72 U I H A &R

TH@ETHD (Bolten, 2003). LL, —EAE~NEGEBULTE, THTI T AZITILD,

7 A A A (Chelonia mydas), % A4 ~A (Eretmochelys imbricata), 77t A 7 7

A (Lepidochelys kempi), TAil K FHEB X OA -2 N Z7 U T OB AT IH A

(Lepidochelys olivacea) IS $h ik @ 5 HLICIvFEIH~HE T2 0lcx LT, 49 4 X

(Dermochelys coriacea) & A TFED b A 7 I H A TR U 7= B N B 5l H11Z FE DR i~ [a]

BT 2 LIAMTIF & A ER g A~Bi 720y (Bolten, 2003) (X1 6-4). F£7=, F&EEREE L

THHT DHEOPTY, TAHAUVITAXOTFUITA, THAIITALIDIA~ALT

VTR AUITAOENRFICHEATOIREF/ NIV LN TEY (Musick and

Limpus, 1997), 7 4 7 2 F ALAHR D X 9 I H K 500-700 mm TIRFICHERT DIk L

T, 7A DI H ATALKVEEET 200-250 mm, LA & A T 300-400 mm (Balazs,
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1980; Bjorndal and Bolten, 1988a; Limpus, 1993; Limpus et al., 1994), %A ~ -1 X4tk

FEEED A ) 7 #E CTHE 200-250 mm, A ¥ REESCA T TH & 350 mm LA _E(Kamezaki and

Hirate, 1992; Boulon, 1994), 77> 7' AU I T A X A ~ A LIZIFE DL BT 250-350 mm

TINFICHIT % (Ogren, 1989). INFICHILT 24EH# b Z A ~ A T 1-3E, ¥ 7't

AT IHAT2LLEEHEE SN THY (Kamezaki and Hirate, 1992; Boulon, 1994; Zug

etal, 1997), 7H 7 I HAD 18337k LV bW (5 5 &),

REASOMAITIRFICHB LB OB A ORMENBEEL T D LB LR, MRS

WEAEHEETLT AT I H A (Mortimer, 1982)C¥Ef#f 4 AT 5 X 1 ~A (Mortimer,

1982; Meylan, 1988; Bjorndal, 1997), KiE50m I TH =2 HETH 7T AT IH

A Tl% (Shaver, 1991), B 5 < HED 200-400 mm (22 VIEHHAEE & 72 2 W IRIE X

NDTDIRENERBREBRTOTHAD. —J, 7A D I ATRFERTIIFZEESCER,

THHEZR P OENEESHEEM A2 E S LTV D (Mortimer, 1982; Dodd, 1988; Bjorndal,

1997), HRASCHUADELR TH > THIFEMEOBEY)OR & L TiNEEZ R L TS 2 E

HH 0 (Dodd, 1988; Bjorndal, 1997), M IHME<S HIAKTH D CaARfth, 2005a; AR

fi1, 2006). ZDZ & bIRFEOEMEHRET HFITHAD LinFEBILD FEARE WL

DOOEDINE LILZeu.

Fl, DEHIOT T I T ADOKEE LT, D & bR mACEE, LRI

TR EFIAT 22 E L TCREZART L2 E08HIF 55 (Bowen et al., 1995;
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Bolten et al., 1998; Boyle et al., 2009). fi> 7 I H AFETIZZ D L H pARITmo5N TR

59, THYIHAADOYURPKRIEZ JE R HAERBOERL LD X ITHEE L 20T Bk

HEWHOD, BUED L Z AP LTIV,

6-3-2. PEEkEL

PEOMER DR RAIA Y T ADRGREL, TAUITA, THAUVIHTAELFeI7XY

SHA, HA~A, EATIBTAEITFr 7T AT I HADNEICH K (Zug and Parham,

1996; Hirth, 1997; Kamezaki, 2003; Limpus, 2007) (% 6-1). it~ T, 7HhH W I 4 AT

HRBDD ITAFHTHLHLEEAD. MR LIZHEORRIIT AV ITALET AT IHA

THRONTEY, THUIHATIIMECTHREICEODN R OVDICK LT (Kamezaki,

2003; Casale et al., 2005;5 2 ), 7 A4 7 I A A TIIHEIME L VY &/ & (Godley et al.,

2002). £7=, TH U I A TIHIREFE & MM TN 72 <, MEREERIC B IEZEIT W B

5 ). FOMD T I H AT OWTILALEA L 7= RO R O@EWICTHOW T DOIFRIT ARV

O, PEIMEEDO R RPIERATR & S D 2 L%,

TATITAEIT AT I A LRRRIS, FEEIMEROH IR TEF R 990-1118 mm

ERE L, M TR R 920-960 mm &/ EHvo 7= (Hirth, 1997). 72771, Rb/hE

WOILE FE T 814-829 mm D B AEEOEIARETH YW (Hirth, 1997), Z OEAKEEIL Y

1 v X # A(Chelonia mydas agassizz) & LTI, 7TA DU I T AOMREE LGRS LT
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V% (Bowen et al., 1992) (4 6-5). 747 IH A LT A IH X OMERAFEIL, HEHA

WFEDT AT I AEEEELIRTIE, KBS A > FETRE S, i T/hSvnE Tt

BL7Z. ZOZEFMEN2BRNPERAFREICEH LTS Z A2 R LTS, Z0OH

RIASBH B 72X, PERREVC LB 22 AR PR 2R B ARIHIC D723 0, IREDT=OIZE %R

RIEMRE 2D, BAEDL ZAF 7T R T- 5720,

U XA AR TIEIEARE PR E DEERRFER b mOERA RO NS, T IR

K OMERRBHEDORE T AU I T A TIEMERBAERIL 30 KLl L SiL (Zug et al,

2002), THUIHADZFNEREREBEBWIIRN., £2, A ~A DTN TEBLE

20-307%, EATIHALT T RAT I HAXFNFN 13 mpitg, 11-16 sk CHEVT 5

EHEE SN TS (Zugetal, 1997; Zug et al., 2006). —J5, AW T ABO A H A 3Rk

AHENREREWVCHED ST, RITIE6-65%, BRTr213-14m% THiE T % (Zug and

Parham, 1996). A9 A OVERBAERNIZY S AR OFR TR L/NERE AT I T AL v

TEATIFALRRETHY, THUITARLT AT ITADE LZH55 OFl TR

THILIZRD., TR I TABO Y I T AT H AIEFRE R ZE L < Fun

720 THY, FHEFFOREITR 60 mm 72728, BT T 1AEMIZ 350 mm 2R L, K

4 CHF R 1000 mm (277 % (Zug and Parham, 1996). Z D X 9 7244 XA D272

BB T E S y DR R NBEMR L TWAH EEZ BN T WA, YT ADEE DT

(ZIFBAMAE MO TR D FOMEZIET & L HIT, B TIEWE OWIN & AR 2
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HIZH#ETe (Rhodin et al., 1996). Z D X ) RfIHIMNIT A7 I AT A ZIFT U, 7 I HARHC

7SSy A WAAN
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7-1. BARTHRICIT D RE 0 HEEME

ERNHEDT H3 0 I 7T A (Caretta caretta)ld H AR DI T L7, Bl & AL
W AR L TR < IR EPEIC £ T4 L (Bowen et al., 1995; Uchida and Teruya,
1991; Kobayashi et al., 2008), #E#EE H £ (SCL)T 560-750 mm, 4§l L C 18-33 ik
DR BH OAEFNTZ AROTIHIFMAT 50 4 575 55 7). £ 0% H AT Tl
U722 HYEREAHETT L, ¥4%1% SCL 821 mm, 37-43 i CHEREAE 52 T LEIHICB L
D eV ETEREARD (F 25 H3H; F45E HbHE). ZOEFLORT, YAy
I AR A BREBICl SN TER Y, KEZRET HDIITENENDOEBNE 2 5 H
RBE~ DR L RS DR D D .

ET, U IH AHEOEBBCCBEEEEO B D 5 W L OZLILEIR AN ko> TRE S
% (Meylan, 1982). FEINEEITII ENTEIMEAKROE AR L TBY, TOFIZEIIE
U 7= A OB (R 5 % LB IEREIC AR 2 2 & 3 CT& 5. AA TS oMk - @A
MEHOWIETHEZIT->TBY, TOMEIZAARY I T A5 (FREFEEFNEENEANH AR
I HA GBI THEL DV E L OB TS, EIVREIT 20 g0k L% 50
ERIC 50-90% b ik/b L724% (Kamezaki et al., 2003), 1997 4FLIRs I HIME M I2#E U Tk
v (AARY IH A, 2009), O EFITHEROfEHEEL T VB T2/ A 5.

L LARNS, INREREIC L DIRMEIRIZT 7 I T ARLT 47 24 A (Chelonia mydas)
IZ& > TREREE L 72> T Y (Ishihara and Kamezaki, 2010), PEIIHI & 72 % b iED 1
B HRITH IR D A2 D REIE 2R (IR, 2009; HAR Y 4 A ks, 2010). JLAFE
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DT AT T AT DRATEENTIAARZ T T, "NIAHEEMPEDO~ T 1 - IUXIE
MBI H ) 7 V=T B ORFERECONTHEBSNL TS (Peckham et al., 2009;
Simonds, 2009). %72, HATHEOLEMNIL 77.7 %A KA TR SN TEB Y, DK THEK
SNDHZNATAMRHY) 7N =7 HEIOEF LY b FENKE L (Wetherall, 1993;
Gardner and Nichols, 2001;5 4 %), HI£F X405 408 TR THROE & R T ZHUE D3 & 0.
FD12, 1EERD 72 0 OMERRE~O BB AR E <, B AT U B Rk 08
T ME BRI RAE T R BII R Z 0.

LML, BHRTEBINTWDT Y I T ADOREKIITRIC L 5 EITHILRGEICIZIER
LERTER Y (2R, 2009), AT T D RERITEA THRW. IWREZENET 27 1D 2
T A ZRET D7 OO E LT, FORAECHESEFERRNG QNI R R B =
FERIZE o TU I HAHOMGERFEV E LAHAIE L THEIESNTHWDHOD, ZAbD
FLHNTBIE AT Z 21 XD IR 2D T RIT R, AARTROT AT I AD
RE¥ A G, PEIMERICIROD CRIAM O MmO A 2 R T 5 2 &13, LR VFEDT A

VI T AERET D ETHBIHROH HXKTH LD Z LIFHhEN 2.

7-2. AARTHECR T 57 00 I ADILR

HATEIC W TR R R BTRE 2 HEE L, B U2 R Pl & 72 T 2 72D ITIFBIED
HAEHEZAERT 27 00 I WA DEEHEORN T L2 ENEHEETHY, KT
DN TR AT E BT 2 M RIIA N TH L. £z, EERBOMEBEZ TNT 5
TeDWZEH A ENTL DR OME AL L LT L TR RS EREDRLETH Y,
AR DAL R L TR BEOREINRBDN AR f5iR L 2 5 b O D, FETT DA%
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B LT Sm AR, £ 2T, R REZ VT, AARIEICEIT 2 TR L H#H
ETDHI &L LI

HATHEIC B 2 REHET D720, H4EOHRDO Mm% S £IZ SCL 50 mm =
CICEEEE F LW, F 5 EORERE &2 AV CEEEOERMELE XERD (X 7-1,

# 5-1).

Xi=Ni+1/Ni- 1)/ (50 / gi) A 7-1

X: AR E#E, N EEE, g REEE (mm/ year)

FEMZER XX A AT E~OBIARE AR TORETRDAEIZFELLS, X>0 725 1FH
TZHOHMAR, X<0ROIFRALADETREZET. EREFIMADHKID -7 SCL 750 mm
b (280K TIEX <0 &40, fi7- B 3T HIE, SCL 750-800, 800-850, 850-900,
900-950, 950-1000 mm TiZZFhEHh 11.1, 10.2, 15.6, 18.2, 20.8 % & 72 5 7=.
TERAKANZ A2 DIZON THRERITHE R L2, —BICEERAKRE <2 51F ERTEHIT
f& 79 % (National Research Council., 1990). FETSEAHIK LZFEK & LT, Hfko
FHIMA Dflkfseds & ORAR T ORR IR O RGHI 0 2 /8235 2 bz, FiE Tk SCL 750
mm 2L B2 THOLEMAT HEENPEEZIEO LA S bAFELTEY, HIMAED
I < 2 /IS A X7 F RZERTCB O TERMES ol & F 2 vz, B
T 5 BETROEERE ITHLAEDO L OTH Y, FERE N KB T4 5 M)
WH SN2 720, REEESBRICEHME SN Z Sk THERRELS AL b &
FExbiiz. o T, RIADORCRITHEREDOY A X7 T 2 T/l S 4, ko
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A XY TATBRIHMESNTWD EEZ LT, BERIKOY A X7 T A TR EANGE

&SN TWIZE WD Z Lk, diRAEDOEEED LT RKITD 72 < &1 SCL 750-800 mm @ 11.1 %

HBADEHREIND. £z, BIEDOY A X7 T ATHEERPBRICHE SN TN LW

52 ElE, RO EBEOILTHEIL SCL 950-1000 mm D 20.8 % L W IT[EWWEHEZE SN 5.

HERAR & AR DR CTRIFICIE T RN R D L1TE 2T L, o TRARRIZKIT 2T A

7 HAOERBFT R 11.1-20.8 %D H 5 LR S 7-.

WIZ, ZOEMBTERND AARTHFICEHIMA LT B 7 I 0 AN ENROE S TEHEIC

BN HETHEZIEDLZENTEENERTE S, TH U I HATHARIHIC 1831 T

HOAL, MEMEVEERN 3T-43 T D Z LD, BHHICE It 5 % T2 6-25 4 H AR

WCTHITZ L (B b5 ), TOMOEMITERN 11.1-20.8 %72 51X, FHIMA L7

KD 50.6-99.7 %3 T DRI L TV D LR ENS . MERERTNZIE LT A EIKITH

LOTREKRTZ ENTET, FERMBREREEOMERFICERT 5 Z & id7ewn. 2079,

PEIMERSCPEIR R OLRFETT CTld /e <, REAREEROKERE O I LT Y

SHADIREDT-DIZEETHD.

7-3. AKEFEDT I 7 2T ATk B

AT D & & BITEBE 72 2 EWPFRITE L T, AR TOILLTRT

ITVWERR O EHERAEN ST 2 2 L1372 TR SNTEH, K0 RN I8 2 e B+

HTOIITAETERO EOEMTED X S BN, ENEEDOREL 52 TWDOhE B

L, LVRBOREREBEENPOBOVBN TN ZENRETHSL., 22T, ZI161T

AVERZB LT, AEREEDT AT IH AT HEBUT OV THRGEET .
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7-3-1. RYRIZEIT DK

PEIMEARZ LD I RBEICIZ I AZ VIDT AT IHART L FETFTOT AT IHN A,
b A I A (Lepidochelys olivacea), % 7 * (Dermochelys coreacea) % 8 ¥ % 7 —
(Panthera onca)?7s £ "\ % 7% (Sehoe et al., 2007; Harrison et al., 2008), H A TIXEIN#
KD EE TSN TV, KRS ORFE R ITIT AR B L T2k e &
Bhe LCHRIHT ol R o727, HICHBE SN IBETHY, ZRHBIETITIAD
AR EIRT - AR, FAME). FESR SN2 OINE, KFEPEMR G D 1970 FRPIFAICH T
THEREBRBAGSER CILIEDIZE A ERRIFS TV, HoTOFRAEREIZ K 5 5%
AT ECIRE LB OFIE R EIZ X o T19T0 ML HTITT I o I W AIFOFH b FE
AN 72 < 72> 72 CR7RH, 20025 FAR, 2009).

WIZ, FEIRTE DIICHHAL S IRIZ A T H =(Ocypode spp. )P K, A 7 207 # (Sus spp.),
7 74 7~ (Procyon lotor)7z Ekk4 7R8Il S TH Y (Stancyk, 1982), i xfE
LIRS, ARDBZHTHZXXRY 2 XA /) vy, ThvE, 7747~ EIZk
HREENEE TV 5H(Mori et al., 1999, AR, 2010; HA Y I 4 A Wik, RERT —X).

AIZ Lo THEOREIZR Y, TR COEIRIEEICHE > Wb bUIZ L A EHK
FIZH DR B HWNR, FME). BEOH DI TIE, PEINENHY EZ Sk
)N U CIRFETE RN 2 3 DA CHIAS R R A D 2 & C, #EOR/IMEBRH LTS

AREEDT AT I T AL > THROBERBREHRDOO L DICHAROWIEDREN 6 5 (E
5, 2003; FAIR, 2009). WHEDREILS L OO EREUZ X 28 Ot o imx
T, WIBHERR OB e IS X o TREOEM DL L Z ICRNT 5 (AR, 2009). &
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DRER, THOITAPEIFTE 72\, HDHWITEIN L THEERHIIIAKELTLE 9
HESEEINL TV, AKREEOT AT I T AL > THEMBRERE 72> T 5.
D & Y THEIZ A > 7212121, FFIZKEE 10m LU0 Y — 7 =y O THI-RB O M 0SS
72 Pl & 5 (Witherington and Salmon, 1992; Pilcher et al., 2000; Whelan and
Wyneken, 2007). FHIEINEOBEENE < 725 K 5 2B EHOJEL TR BT O
23814 % (Glenn, 1996; Wyneken and Salmon, 1996; Pilcher et al., 2000). ##(Z A - 7=
BN A BT DR DI EIRDEIG L5370 > TR, FEIRRL DK SOTEFRIZH) <
7 Ly U — W LR D i s & N AR T TIIANEASIL D £ TOEFED
KTFPBEIND. REOEATZIETIIKET RO H 5 PEIRRITMED 10 B,
B D WVIEIMEG~BAET 5 2 L IIR0 2GR VAETH L EE X LD, MEhiEO B

CER L TIXBRRM FICHERD IR BT 5 R&EEEZD.

7-3-2. SMESELL TSR~ D&

IMNENE B L TCR O R EH M EIC I 2T RIT, TOMROLEEIND, X
KON TNVRWE, BZ L HNEHEOY AFSF- KON EE & 72> T D LG
SNnb. £72, ¥ % F(Orcinus orca) |34V 1 A %885 Z L3 ST Y (Caldwell and
Caldwell, 1969; Pitman and Dutton, 2004), M Z1TBUEAKEER AL E o 2 —AFFEEA %S
TEHEEOEPEY Y —F & b E v 7 220064 1 5OFRMIIIT AT IHAEZES Vv FOE
NI SNTND ZLnh, Y FIMMNETOT VT ITADEBERHEEDOOL DL
BEZXOND. THUITAIINECHB L TH G, JLKFEFETIE SCL56-75 cm, B A
TIXEHHFE 70 cm, JEREETHHFE 46-64 cm F THETHET 5 Z & 55 (Bjorndal
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et al., 2000; Limpus and Limpus, 2003; £ 4 #), iR & & HITHBE BRE SN TN &
EZob.

APETHERSND T I U I H A OERIT IR CRE S 7=k TH v (Bolten
et al., 1994; Bolten et al., 2004; Lewison et al., 2004; Pinedo and Polacheck, 2004), = ®
REZDHLONE L 72> T 5 (Gilman et al., 2007; FAO, 2009). HfETix, #toEz v
SHAEPRPIAFERNVEHIER LY, BOOWE T ERABAERNL S HE A 1)
DY NREICERLZY, UIHAFOFHAKELVECBELRELZV T2 L, B
TR R O X 5T A (FAO, 2009). 72, A ECHERE S 7= KSR

LABIZH T 7 2 H A DYMENIRME STV 722 (Wetherall et al., 1993), FEHRGEHIC X -

T 1992 FLREO#HIFE T EI N TN 5.

7-3-3. IWEECOEE

BRI COERMFRE IOV A TH Y, ZOHTH A ¥ F Y A (Galeocerdo cuvier)
THRIC Y I W A& AF A CTHE A T 5 (Stancyk, 1982; Fergusson et al, 2000
Simpfendorfer et al., 2001). 7272 L, KEOY AFHOMERENIIAMERICH D & ST
Y Musick et al., 1993), A Z F ¥ X |LEIE L->2H 5 &1L\ 2 (Baum and Blanchard,
2010), KOG AFIZ L DHEDT B0 I T A OFEEE D T2 FERBER & 137257
WTHS ).

U I HAED NN IR CERDO—D L LT, IETITRRFRED T I T AHA~DE
DHARHNEE S TEY (Gilman et al., 2010), HATWECTHINFEEEIXT DU I A
DFFREFEX EE %2 5T 5 (Ishihara and Kamezaki, 2010). L7 LipEiRENRT
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AT IHANEZ DBEORE SIFEEIITHA LTRSS, £, BRIHBELS-T
HIFECHEL, BERIOEL THY, EORHICE DR T EDRIEIZ L > TRES L

L LTSI B TR,

T-4. AT CHE I RAR

BIREBEREBAREHKR TIIREIZRINEND Z LB R R>THELN 30 FHD
1997-1998 ELAKE, FEIRERE M L TWH(HAY I 7 A b=z, 2010). Z 0 2 X
IR THEINREN RO EBZ HIFE, AR EEOT I I HT AL > TEER
PEINHI T D (A AR Y I A iz, 2010). ALXFEHEDT U D A A TERVERL 22 5%
THEAT D E VI RERBHE LN TE Y CF 5 5), BINNEE L ST b FEIN RIS %
ETOHMEHA Uiz, 6o T, 1997-1998 4ELIBE ORFIZIUIN LT CHEZE 72 FEIRELSL D[R]
I 1970 R OIPORHEDNFIIZ K TH D L B2 b, IIORHITIFE LK EE BT
WHEERD.

722, WEDOREIC X DEINMOENEA TB Y, BKomns b Znll Lo+
RELZET L ZEIENTLIEDNEETHS.

72, BARIMECEMA L2, 50.6-99.7 %DEEDS KT 2 AL T T H K & b 72
B IR X DIRIEFEA~ORRITEA TRV, A%, BRICHFEREICLDI T I T A
DO EOFMAIEL, TAHUITAZIILDET LU I T AHORBEIZILHETH
AT HZENEEND. £, TAUITAORHRTERITFEICL DL DOET TIER
WTzsh, BAITHRE - B - AR - i & O ZE - B - BSEZR & OIRELIS O SE T B
ZOWVWTHENZTNOHELZTML TS BELDHD.
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FOLR PR A BRI FER O BIRFELS 2 B HEBURIITARMIFE 2 T L, s

FLDDITHTY FHABY e THRELHOIOMKRE 2B -7, & HIZ, AFIIHT L

FERRK IR ORI R bt S, FHEICE L THZICHmE 59, REE TITHREW:

iz, RSEEHB L BT ET.

FOURFR LB A A B AT FER K IR R AT e OB L E B, A BB ATUR

FREEIR, MANHERSR, HFARBGEAEIITET THREZIT O ICHI D kx REEZ X -

TWe7E &L i, AR IREE b, Fio, Makkx 722 200 ZEEz B# T

L7ens, JROLTZITIED TWe2We, DR VIESEHOELR L ET.

AR N T A0 I T ADEARZEARY I T A g O EAR, LR TR S

Ao, ILASRAER, #H MEREEEG, AP, AR FIR, PSS A, MAERSA,

RIS A, PSR, KEPIORFIG, THEMK, WZ0ARK, FERTFS A, BRI

RFZFEKIBREFHIRBER AR Y I AR OEARKER, HHERK, MAELS, #

HHEBES A, @ERERE O TEHER, ATHEmK, [IWTFERIK, /NEFRZ KIE O

&

MEOERR, M KBGO RM=FMEER, BARK, MaEER, SR, EEn

T, WNRM B OB, —EECEBRMEA ORI HZRZII O & LBk, EFI

HTHEA HIDK OB HEERUERE, FARERUERE, —HRBHLE ORME OB, EFIRARIA R
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e SCAT O ¥k, ISR HES AT Ok, = EIRALARERGICALRT BB H o 1L I

K, WFEFSA, WFMHHF< A, WFIT RS A, EEZK, BENAREZIEILOE L

BER, BRSNS U ERIEFEEON EEER, SFAER 2T T & LR, BERIRSZEY)

fRO—FEEER, I EWREZIFC0 & LB, BRREEHEE 2 — D8R, FBIRURSL

IKPERBRGG DEERED S K70 5 3748 & TWH I X > TINET D Z £ 23 TE 72, Smithsonian

Institute, National Museum of Natural History @ George Zug 1 1:121X ™ X 7 AFHD Fiin

HEICHA L TEERFHTFIELZ ZERW W, MF KPR S A8 7 OfF e &

SHEBIRCM AL E—TF 7 0 FOBMIBIRRICITY I T AOAETRCED k< e e =

E G AR AV = = cY A - 0c Pa A RN e =TE 51 HCIEART L = 2 —E O,

IRARTHTOERR, JoNPROERR, Wil - M4 - ZHEOFHX DT 2 ICREBHERIZ

ol ZOHEHLOXZBRTNEMIREETT LI LIXTERhole. AR I T AR

ORI L, BEMK, ERMEFR, KERRESEKIZIINEICST 2 ZBE 2 1H

&, FIRAE—RREG, KREEEEIREC, A H OB, B, AR S A, ROHRESA,

BRI, TLORIER, AR S A, HEEESA, EHEFS A, BILFELR,

HI%%

MARZRARIR, KNMERK, HHEES A, =RINEFS A, ENESACIIA 2L m

THF TWe2Wie, £, M M SLZE R KRR OB ICIT B 2 O ZETEE 21T 5 5

Frefsa 52 TWelEWiz, M e —F 7 K, HRE D BROEMEE T Ly 2, fE

BTN/ IGRE, SRS T LBV O BRI IR BRI THRE iz iZnwie, ZEKR
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ABFFRITMSIATEOEN AASEIIR B TSRk 21 SR 2P e R mliBh & (Rt 78 B 52D

7)), FEHEERNEEIENRARY I A s, BWIEMPITE T IEERK, B AR E

HAAMRE RS, HILBREEM RS NPO Bk, ANV A~ vy F L7 7urIh Tya

Y ¥ /3, patagonia Japan DR A Z T TATONE L. BELBILHL LT ET.
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Fl1E fEE

7 71w I A (Caretta caretta) D AL KRR RE D FEEIFHLIE B ARIC/AE L, SRITK
VAR L, B 7 =T EEIREAEBEEE LTRET S, 20%, HFOKFEHE
R L BASTHEIZERE > T 5. LinL, KPR o2 AEFHR O R T, & O
ZHERRBAD R E 0, WOET T2 0ONEIH LT/ > TRV, £ 2T, ATl
KFEFEET 1T I H A OMERBGERICB T 2AEEREZHLICT 5720, H2ETHE
EMERRFAD BILRICOWT, 5 3 TR & TR, FRIC RO 2R o RE
ThHhHRBMMEICONT, HA4ETHARIEASED HE & HERPABRIZOWNT, F5E
TRV & EEEIC O W TR Uz, £, AMEORREEZ L2205, HE6ET
WX I T ABEROAETERICONTE O, FHT7ETIFHLATMLIZE S R2IZE
TOREEITo T2,

F2w MERBDILIUELHR R EMERANE T T 2HE

AARTENT DT AT ITATONT, HIR &AFEROMERIREE & OBE 2 4 72
HEOFECERES TS, ERADITICE2HE L HEMRANETT2HEZH LI
L7z, BELE LI LTI 22 W 12 kDT o I AT, EREEFE (SCL:
straight carapace length) Z 5Fill L 7= #&, fi#] U CE & MR pl BB 2 B L 7=, P ol s o i
TEMERREA A B AR L TV D EIR 2 SR, PR OBTRIZ & 2 R 2 Mk, YRR D5E T
LCWAEERZRIAE Le. E72, FT ORI i A FEK 8 K% ik Dt & 772
URBHT N 2 725G 5, HEWX A5 54 IR, X 106 ERIZ 72 - 7.

SR, HRRIR, BRRO TR TOMRBMETE THRICHEZEITR ST, DI O I3
HeZ B TITo7-. MEREANII U E 5 SCL D#iPH %z AR D F/IMED B Sk D i K
EETE L, MANTET T 5 SCL OHiFH & Bk D e/ IMED b MK DR KIEE T &
T 5 &, TNEN 636-750mm, 738-853mm Tho7o. Fio, IO OO P THEK
DOEETHERAMICEDLHEL, ERANE T T 2HEZHTT 5720, ik L ik
K, WL RIRDBEIGZ KD, m P27 v 7R TR L7z, ZORER, B
R Z X U 5 SCLIE 660 mm, AR ASE T35 SCLIX 821 mm &R b L
7.

HIE MED R & PR

A AEDOIETIE RMEEORRENREKT 2L L LTRBOMER L. T
IHAASZOHSTIERL, BHMOMEITMERBOETRIZ ] H5EFE L LTHfFSh
L. 2T, FEIETITAKREEDT BT I TAZHOWTHMAREL FRBLIUOER
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EDRIEIZHOWTHRE LT,

AREHE LTHWEDIZEERE CHiE SN 128D T T I H AT, 52 8L R
(TP & PERCRARS B A S HE L 7RSSR, ShIRITREAS 5 (8 CHEDY 8 K, HEARMAITAEAY 29
A Gl AS 55 H AR, FRARSIE 11 B Tl 20 A CTH ~7=. 2 b Off{RIL SCL & &
£ (TL: tail length) 235+l & 4, SCLIZ %92 TL O K X Z /- T HxtEE (rTL: relative tail
length, TL/SCL)A RO Bz, F7z, BHOMEOREZ£T 72D, TL Ok ER%
RO, HAREREEIZY =b - XA TRENDIEHaDZ ETHY, Eanil
b7 b iZEmlREE L.

FTL 3SR TIIMERE THEBRD DRI - 223, AR TIZBARE I CED A E
< (p < 0.001, Mann-Whitney U-test), HipIRIZ72 > 72 ZICHED RS ET 5 Z & 23
LN o T, HEOREME OB R A MO RRICEVHABIIL O o e L, Mk
ZNEIICH AR L ORRIEDOT —% 5 SCL & 1rTL & DRIFEROZ R E KD &
A, MEOREMENTI U 2 SCLIX 670 mm, ZDOHFO rTL (X 0.155 &k bz,

F 77, SCLIZx % TL Otk BARE D © HED R B (X H kA ORI 23 B T (a
= 4.3898, n = 29, r’ = 0.5542, p < 0.01, HEAHBIMRE), FIKICR> T bHE LT 5 2
ENRBEE NI, £, MEOHERRIK L kA H o THIRERBE RO D &, #IZE
B TIH2WV b OOMERAL & HICRMAMETS 2 LR E (a=1.7528, n = 83, 17
=0.3366, p < 0.01, HEFHRIMRE), HEIZE > THREIMMBAPET 5 Z LICBHEISENCHED D
WEENRERI D B2 LT,

AT BRI T H D AARTESOFIMAYT A X

HAIZAE K EME— DT 7 I T A OEIFHTH Y, R LI EN AR T 5 2 & 13H
5 THD. LL, RERADEESLHEDETEIZOWTIIE A RERI N 20dH D
IZFERV. 2IC, AETEHEEMCHIBEINTT BT I T AL, BATEIZAR
FTEHTHTINAORESAAETFE LI DA OB 2 I 5202 L, B AT~
JRo T 2 HESHRABEIZ O W THEm L.

REFE L7 B0 I AR EF O R EERME T 2002 4 7 A5 2009 4 11
A E COMMICHEE/ERICHE SN 1392 A TH 5. Zh b OEEKITFH L7z SCL @
EIZ K- T, WbshiR, ik, HRR, BRD 4 D OMRARRIC S iz, 58O
FENEL 725 SCLACITH 2 B CTRO LM ERAZ X UH 5 SCL 660 mm & -5 TP
FRFEARSE T3 % SCL 821 mm, & B2, HARDIHLMERD ELMHE 42 mm & AV 7o, il
SNT=T A1 I A SCL L 757 £ 67 (SD) mm (range: 563-1050 mm) C, SCL D434
IXHIEMEZ R L2, 2D OEIRE MR B Cor i) 5 & Bk 22Kk 77.7 % (1081
EIR) % b5 7.

SCL DA G, 7 A7 I H A1E SCL A 560-570 mm T H AUTHFIC HIL LA
740-750 mm CHRAEMEZD 2 52 THEHINL, TORBDICEE L. 2 2 TOHEMER X
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HKL@A@EMAT%@ F:1Z SCL 560-750 mm D LK D% #i > & dpk AR O il {23 |
21: WCHIMAT D eIz, 72, RFEFEOT B Y I T ANEBEIEO—>L L

#ﬁ)7jw 7B TTIX, SCL d43 A4 A 5 500-700 mm (23 L 72 EHIZIH
%%ﬂib@ékm@éﬂ,HKL@uﬁMK?é@%&@SU_®%¢,%ﬁﬁn
B 5 20 S ALK EE TORRE#HECH ERE I L DB OB G, 1) 7 4L
STCEEND HARE T 12 CTRPELRW 5 2 L NRmB I .

F5E ALKEEEIZ I D AR I EE & MR A A

ﬁ%?ﬁ,ﬁﬁ%%%T?éﬁ%%L%%K%éht&ﬁ@tﬁUAGHmsM
arrested growth) 2> & FFE R FIETHE L, SDICHARTWMICAERT ST I U I T A
DR AE T T E TOREREEZH LT L.

AREHE B AREN TIRESES LOBE TS LT H U 4 A ORE 27 Ek, 42 {E 1,
PEDHRID T E 7270 > T fE A 10 AR DFH 79 EA O LaE 2 Hviz. LAG 284+ 5%
72, ERENLIES Imm U TOU R Z0)0 L, LAG O LtEZFH L7z, LAG
T1FEICLIARTEDRLEINTEY, LAGDIRIZSCLD 1FEH7-0 OE &I LT,

ji% 33 £ 1% Back Calculation protocol T LAG O MEHMHE L, %KD SCL % LAG ©
PR DT, EKR T L ORI Correction Factor protocol TR 7223, 4FE#HHN K
ICHEE S D BZENDH H 7=, Regression Growth protocol Tl von Bertalanffy ® ik
XA R, SCL F 7o Lis Olg & Fllin & ORI S FElm2#HEE LT

BEA 5 9.3 4.3 A (range: 3-20), & FFT 732 KD LAG 25l S 41, 653 EfT T
LAG Ol nN % H X 7=, Back Calculation protocol TR &b 7= il = 3 O SF-#) 1% 13.9 + 7.8
(SD) mm/year (range: 0.0-64.5)T& v, 3K b 4L 7= 2 KF D SCL 1% 694 + 75 (SD) mm (range:
374-935,n = 732) T& - 7=. Regression Growth protocol TILk T 5l a, & 2 F TR
DIMERAZ SE T3 % SCL 821 mm 2 bR IHER, 37w & HEE Sz, [k, AR

M F NN 2 455 1% 18-31 7% & HEE & 4u7=. Correction Factor protocol Tid, m#h L
T B CILIEDS 38, 46, 47 7% (n=3) THEA 43+ 11 5% (n=15,range: 22-61) Th o7z, F
7o, AU T BRI R A DR X 0 SRR &m0 <, SCL b RENo72H (p <
0.05, Mann-Whitney U-test), SCL 723K & (FAVITEE DS mvy &0 9 BILRITAL Y L7272 7 o

72. (p>0.05, MMHBEME). Z 0 &iE, FUMEEEEICBONTHRE &MERAIIES D
ENHDLILERBELTND.

FEE U I ABHOEIER — R &R —

FBOETIIT A TIINADAEIERZMO T I T AEDOEERL LB LT, I H A8
IR D ETE R IO TH# Uz,
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AAEMEIET D I ADHEOBRINOHREETHRRMLTWDS. T70bb, M
CHEDRWEFI TH LT TR, THAVITAOARRREE LTHELTWD Z &N
I E7o, MREAT 5 E TITH b L T 3T-43 L DEANRKETHDH Z LN
DT80, FERICH o » TIEEREZHER T 27201203, EIMEESESRE L Shiz
PRLIRAL IR TZ T T2 <, B AT A U 72 R AR 2 S RSO HERSR O A RE & TEAR
DRENDD.
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1 2005/4/24 868 345 0.397 ++ AR
2 2005/4/24 788 380 0.482 ++ [DZEN
3 2005/5/18 805 300 0.373 ++ [HZEN
4 2005/8/19 839 390 0.465 + [DZEN
5 2005/12/7 743 180 0.242 - - GillRALN
6 2006/1/8 686 108 0.157 - GillALN
7 2006/1/18 873 435 0.498 ++ ++ [DZEN
8 2006/2/1 694 118 0.170 - - RS A
9 2006/4/24 808 307 0.380 ++ DL
10 2006/4/30 718 122 0.170 - - RS A
11 2006/5/10 826 248 0.300 - - RS A
12 2006/5/14 877 439 0.501 ++ + R A
13 2006/6/2 878 357 0.407 + AR
14 2006/6/25 902 388 0.430 + JAR
15 2006/7/3 785 237 0.302 + [DRLN
16 2007/4/1 698 140 0.201 - - D44
17 2007/4/4 726 255 0.351 - - CiIRALN
18 2007/7/3 759 180 0.237 - CiDALS
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#%6-1. 7 2 5 A¥H (Dermochelidae & Chelonidae) DEEH . 45 Hilsk o BEIRE R D 1)

B EEEED RO, R (CCL)TRENTW=H DT Teas (1993) DZEH A FV

THEHE SCDIZAEM L. 7 LkAITMBEROE FR L.

YR SCL (cm) H/MERE BXREEEEE (n) FE~BIR AT Hif
A9 H A (Leatherback turtle: Dermochelys coreacea) Zug and Parham (199

PEHRA PE 164 135 189 1031 5

158* 125 185 228 3
A > REE 154 147 165 8 1

161* 134 178 126 2
PR 161% 145 178 110 2
DR 143 120 188 662 5

74D IH A (Green turtle: Chelonia mydas)

R
T T =7 99 75 116 2192
AEACEEEVE SIS I OV g 92 80.8 110.5 393
FHERRE (7w I A 82 60 102 879
KPP
2N 110 83.8 123.5 2677
ek 102 83.2 118.9 187
ey 88 87 102 41
A REE
T7U7 107 91 125 658
TIET R 95 77 114 551
7H v IHA (Loggerhead turtle: Caretta caretta)
KPP 91 70 110 1096
FEVA N ES 90 76 107 520
NG 2ES 89 73.2 106.9 2207
A 85 69.2 101.5 1154
i 74 - - 52
v Z &I HFA (Flatback turtle: Natator depressus)
A=A T VT 89.4* 67.0 100 1437
# A4 <A (Hawksbill turtle: Eretmochelys imbricata)
KVETE 83.1-84.1 74.9 91.4
KR 80.5 68 93
A v REE 66-85.5 53.3 87.5
b A7 IHRA (Olive ridley turtle: Lepidochelys olivacea)
KVGPE - B Y 7 68.5-66.6 63 75
A > R 67 59 71
gl A 62.9-65.2 52.5 72.5
o 7e A7 IHA (Kemp's ridley turtle: Lepidochelys kempi)
BV T 64.6 59.5 75 -

14

10

10

11

wW = = DN

12

2
1

2
1

1

Hirth (1997)

Kamezaki (2003)

Limpus (2007)

Hirth (1980)

Hirth (1980)

Hirth (1980)
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-1, 70 I A, @k B T S P IR I S o0 KR E A TR S AL, BRI & A A

B FAEGR DIEFE D 7= DITHE~EIZNT=T B v 2 4 A (Caretta caretta).
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4 2-1. F/eFiA . &k bk i =P IRET e g K OV = F R AL AR ERRAC AL AT B T e o

KRAGEEREZ A e L, REITRLT.
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2-2. T H T IHADOAEFEIRE KOS . HEOREORKTIIMER Y, HaIA T

HH, R TIEEEAR I 2RO, KR ERIIRAETIRE & 0 SERL TV D23, Zhik

TILREE & OB S ATV, MEOIIEIIER TIIHEWIIE D E L TV D 0k A

R, HEUMEA D Y, HRATITFEE LIS b7z & W SN ERECIR (SRR L b 1,

SR TIZIRR RV T EN A S 720, JREIIRIRIC 2 5 I3 E AN LITE > 7 @272,

MET DD THEEEICITY 7272 Eh T AL IR (EXEE R [SCL] 873 mm),

B: #E# A (SCL 720 mm), C: #EShiA (SCL 577 mm), D: ik (SCL 727 mm), E: M

A (SCL 727 mm), F: MESHA (SCL 679 mm).
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SCL (mm)

950

900

850

800

750

700

650

600

550

W

W

hik

i

ic: i
EDAZN

Jid3 i3
DAL

4 2-3. MEREDVERCEARSRAI O R R D3, MEEDZ N ZIUT DN THIE ([ n =6,

M n =12), #HEA (M n =36, Mi:n=67), A (fn=12, M n=27) DIEAEHEF

R’ (SCLO iz s Uiz, X o3 KE & f/ME %,

FIEE 3 WU hrgk &k

L& 1 MU NIE A TR L CWAD . WO MR EARERL © & MEERT 12 SCL OV N EER

DHENT, MERET SR THEET RV L O LRI (p>0.05, Mann-Whitney

U-test).
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| ghik
1n=18

SO = DN W s Ot
!

| WA
15 n=103

i A%
o

(@) ot
|

1

o

| At
1n=39

S N B~ O
\

500 600 700 800 900
SCL (mm)

2-4. PERREARE R = & 0 WRALRK. ShiE, HAE, kD Z 2 CHERH R (SCL)

20 mm = & OEESZ R LTZ.
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17 9
1.0 -+ 19 920. ©

AR D EE

PRARDEIE

500 600 700 800 900
SCL (mm)

2-5. PERREARE SR OREATT D WK, pUE, HRE, SR Z 2 CHERH R (SCL)

T20mm Z & IEEEE £ LD, PRSI, HAAD b BRI PERRARS R 03

179 % SCL %&3Reb7z. MR/ (S + B iA) & MR O EI G (1), pods/(HE A + Ak

) ERIRDOEE (P& L, FEOBENMER#AEIT T D5 SCL 1% 660 mm (1), 4%

DIERDER A 56 T3 % SCL 1% 821 mm (F) L3R baviz. o ORI LE RS %

Y
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X 3-1. REFHHNLE.

RRIIARREN TR LI IE R OG0 Skt 0 o FubE & ToERbE s L.
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0.6

|—>k>l<—
0.5 - 1

29 Il

O

3 04
[0D)]
S \
g
é 0.3 [ 90
55 [
02 | n=5 g l 1
T 1
01 B | L | | |
A A
gk L EEERE | EkE

3-2. MERREARERL Z L ofixt R E. MER TLDIMEEERE (SCL) i1 5K

(TL) ¢TL = TL/SCL) & L TR 7z, PEAEARERRIIMERREADIT U E > TOZRn Bk, PRk

I U FE - TWVD DB EE L TV WK, PRSI L T B RIZ 3T 72, X

OEFIIEARE A L, * %L Mann-Whitney U-test (2T p<0.001 TENPKRHINZZ

& aRT.
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0.600 | o HE Rtk 1 rTL = 0.001433 X SCL— 0.8046

R = 0.8066
0.500 | Wik AR - -
0.400 e
® jiff Pk

0.300 ot AR A
0.200 | Ol ik

rTL (TL/ SCL)

o)
0.100 #t: +TL = 0.0001501 X SCL+0.05475
R=0.2547
0.000
500 600 700 800 900 1000

SCL (mm)

3-3. WEEO W RICKIT HFEXHREOMEE. w : HEO R PEME NS 7 O R S 7o ik

Pl (n=11), w: HEOHEKAMN =29), »: HEDOHEKM=5), o HEOHKN=20), o: HD

i fA(n=55), :MEOHEN=8), SCL : EHEEF K, rTL : #x}EREETL = TL/SCL, TL

(TR, HAAR LA T OMERE D [EYREMR O SR BA ED R E, § 720 b8 kIS T

FHEHHRRRELEZ BN, O SCLIX 670 mm TH-o7-.
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120 - n=1392
100 M

80

60

flE A%k

40 A

20 ~

O T I I I I I I T 1 T
500 550 600 650 700 750 800 850 900 950 1000 1050 1100

SCL (mm)

4-1. BHEREFTHOTCERE CHEINZT DU I H AOHREMEK. AL 757 £ 67 mm

(SD) THe/ME 563 mm, FKIE 1050 mm.
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51, THY I H AD LR L SRR LR OB R IR (LAG) R IMETS

(MW) & =1af5#E (DPC)DORNIHE bW ST 12FE-> T\ D (Zuget al., 1986). T D=9,

ARE T DPC ORunihsy T LBiE 20 L, 1ERR L7281 7225 LAG ZaiAa - 7-.
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5-2. LBEEGI T OWE & kRS R, REEIER LAGIE 1 T 1 AR SND

(Snover and Horn, 2004).
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—h
S
1

1.2 - ¢
21 .
Eos | . . _
e . LS e LAGHE = 0.767 —0.0393 X LAG %
506 R P N « 1n=653 R=0.372 (p <0.001)
<C .
— 0.4 r
02 r
0 | |
6 8 10 12 14 16 18 20

LAGY-%t (mm)

5-3. LME O IC5k S T pRRAT LR O 88 L. RRAT IERR(LAG) @ L i (MW)

WERL L THIE L7 R R OBIfR A~ Lz, EE i3k v £< 0 LAG #8153 572

O, MW X0 =AW GET T Eid 288 L, {Eksh. cokd, 52 &2 H

WT LAG BRSO MW IZIERLEN D X9 ITHiIEESNT-. KD SN EUFEREOT A (A)

LHEHEB LY, X53FD T A—=Ha k7, a=|A/B| =19.514, k=-1n(1- |B|) =

0.0401 & L TR b7z,
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fEE AR ()

5-4. ALRKFFEICBT 27 0 I A0, kERXIT SCL = 1159{1 - expl -

0.03067 (t - 1.619)} L F X7~
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HEE Al (750

15 20 25 30 35 40 45 50 55 60
HEE A (o)

5-5. HATHEIZ BT B 7 17 2 40 X OEEER. 4E#nE Correction Factor protocol (2

FoTHEE STz, BBEEOF I Z, IKOBIIMOEREREZ R L TWD. £,

ERUIAREME AR Z, T RUIRSRE R Ot R 2 s L7z,
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600 | o
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5-6. 4Eifin & HE DR, 4L Correction Factor protocol (2 & » THEE &z, EX
THED, TRUTMEOFR & EEE R RSCLORERE R L TWD. £/, @ITEERE, O
IEARAAMEAR 277 LT 5. SCL SRR AR B X REME R O 7 SRAEVER X 0 HRE VA,
SCL & F DM HATHHIFHIA Llcd & DY A X7 F 2 CIEABRLFHBEBMRITRD &

vy (p<0.05, HEFHEIME).
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@
o

X 6-1. WEEIZIES T BT I A OPHLIE. FilZ2EFICSRETH £ @, MR

R L TR R T2HISEEALND.
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6-2. T T A DIR-BEAR DIy & KPR 2 Bl 5 MEOR X, 77 I 0 A
VAR F ATV O SR I O BRI R - TRIEA MW 5. & DRREMER L7214,

PERCAAN A £ D AN AR A & T 7ReBI R BN 2179 L B2 6D,
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4 6-3. PRSI & DR, ShikCHi ik TIIAM IR~ D MERE 24513 5 Z L 13AE 5 T

BN, NMEOWNBEZIEENICIRA L, EEAMIRA T 2 2 & THEAZHRIT 5.

116



i 8 CARER

7Y IH A Shik
T AT T A
24~ CiR AL
e AT I HA
B AT A (BT EM) B
BT XTI A ik
CiNHAEN
R
A H A ;
b A I A (EEmATE) s
iR AL
DAL

X 6-4. 7 I U AFHOA RN, FEIC L o THEELEIGIIRAR D8, © 7 X7 ITAZERNT
FTANTOMITHARINSNEZ LRI E 5. IRFEITIMAT 5 HRITR-CE RIS L - TR

20, fEEELREVWEEZEZSHND. (Bolten, 2003 X 0 i Z).

117



6-5. MAREFHCHRAINTEZ vy ITA. 7a U I HAITBUET A7 I A O

ML SNTWD, LT 28Ix b5, RN ) —2EBE22T 5740 IHATH
LT, 7nruIdAREREESO TEFNKAaNLERALZ 2T, THOKRmAML 25 2
ELRELFETHD.
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