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Table 2 The Relative Lengths and Arm Ratio of metaphase chromosomes of four Oreolalax species
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King M: C-Banding Studies on Australian

Hylid Frogs: Secondary Constriction

Structure and the Concept of Euchro-

matin Transformation. Chromosoma, 80:

191-217(1980).

Schmid M: Chromosome Banding in Amphibia

I . Constitutive Heterochromatin and

Nucleolus Organizer Regions in Bufo

and Hyla. Chromosoma, 66:361-388 (1978

a).

Chromosome Banding in Amphibia IV

.

Differentiation of GC- and AT-Rich

Chromosome Regions in Anura.

Chromosoma, 7783-103( 1980a)

.

Schmid M. Chromosome Banding in Amphibia

V . Highly differentiated ZW/ZZ Sex

Chromosome and Exceptional Genome

Size in Pyxicephalus adspersus. Chromo-

soma, 80:69-96(1980)

.

CYTOTAXONOMICAL STUDIES ON CHINESE PELOBATiDS

IV. THE KARYOTYPES AND C-BANDS OF FOUR SPECIES

IN THE GENUS Oreolalax

(Plate I )

Wu Guanfu Tan Anming Zhao Ermi

(Chengdu Institute of Biology, Acad6mia Sinica)

Abstract

The karyotypes and C—bands of 4 species, Oreolalax omeimontis O. pingii O.

popei, and O, rugosa are reported for the first time. All these species have the

same diploid number, 2ii==26, consisting of 5 large (nos. 1—5) 1 medium (no. 6)

,

and 7 small (nos 7-13) chromosome pairs. There is a secondary constriction at

the long arm of chromosome no. 6 in all 4 species. The karyotypic formula of

this genus is quite similar to that of Vibrissaphora, C—banding shows that Oreolalax

has less advanced constitutive heterochromatin than other genera in more advanced

families of Anura. C-banding techinque reveals heteromorphism in chromatin in

the secondary constriction of chromosome no. 6 in O. popei , in which one chro-

matin is much larger than the other, suggesting that a euchromatin may have

transformed into a heterochromatin
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Table 1 The chromosomal number of Ophisaurus harii Boulenger

Number of No. of cells Diploid chromosome number

animals observed 34 35 38 37 38 39 40

1

3 3 2 2 1
'

3 81 2 1 2

c/- 2 85 I 4 58 3

Total 138 3 3 4 7 114 5 2

' % 12.32 82.61 5,07

Table 2 The measured data of macrocliromosonie of Ophisaurus harti Boulenger

Acc. No Relative length Arm ratio Centromere ratio Centromere

1 19.73±0.35 1.62±0.16 38. 24 0.20 V

2 1T.99±0.26 39 0.13 4i.94±0.16 V

3 16.63±0.14 i.39±0.:l5 4i.88±(!.10 V

4 15.28±0.n 1.72 0.09 36.T1±0.11 V

5. i2.57±0.{}8 I

6 10.M±0.21 39 0.11 41. 82 0.(38 V

7 7.16±0.16 I

1 2
I >^3

(2n) 38

(macrochromosome) (micro-

chromosome)

7 No.P7),

7. 16-19. 73 ' 5

No. 1-4 No. 6) 2

(No. 5 No. 7)

No. 8- 19

2 3 4 5 6 7

Fig 1 The idiogram of macrocki-oi

somes of 0. harti Boulenger

Fig 2 Tiie idiogram of C-landi.ug pj/ctern

of macroahromosomes ol 0. harti

Bou linger -
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Shinisaurus crocodilurus

Ahl 3. .
5(8): 59-64(1981).

2(3): 27-31(1983).

2(3):

223-227(1981)

Gorman G C: The chromosomes of the

Reptilia, a Cytotaxonomic Interpretations,

In "Cytotaxonomy and vertebrate evolu-

tion", edt. by Chiarelli, A.B. et al.,

Academic Press, London and New York

(1973).

Hsu T C et al. -Distribution of constitutive

heterochromatin in mammalian chromo-

somes. Chromosoma (Bed.) 34 243-253

(1971).

Howell W M: Visualization of ribosomal

Gene activity: silver stained proteins as-

sociated with rRNA transcribed from

oocyte chromosomes. Chromosoma 62: 261-

267(1977).

King M:Tlie evolution of sex chromosomes

in lizards, In Evolution and Repro-

duction, Proc. 4th. Int. Conf . on Repro-

duction and Evolution, Aust. Acd. Sci.

55-60(1977).

Levan A et al. Nomenclature for centro-

meric position on chromosomes. Herediias

52-201-220(1964).

Morescalchi A:Phylogenetic aspects of kar-

yological evidence. In "Major Patterns

in Evolution" eds. M. K. Hecht et al.

Plenum Press New York and London,

pp. 149-167(1976).

Moritz CtThe origin and evolution of par-

thenogenesis on Heteronotia binoei. I

.

Chromosome banding studies. Chromoso-

ma 89(2) 151-162(1984).

The evolution of a highly variable sex

chromosome in Gehyro purpurascens

.

Chromosoma 90(2) 111-119(1984).

STUDIES ON THE KARYOTYPE, C-BANDS AND

Ag-NORs OF Ophisaurus harti BOULENGER

(Plate I)

Guo Chaowen Dong Yongwen

(Department of Biology, Anhui Normal University)

Abstract

The diploid number, 2n, of the glass lizard , Ophisaurus harti Boulenger, is 38,

consisting of 7 pairs of macr- and 12 pairs of microchromosomes. Among the

macrocliromosomes, Nos, 1-4 and 6 are metacentric , and Nos. 5 and 7 acrocentric.

8



The karyotype formula may thus be shown as 10V+ 4l + 24m, and N. F Is 48. No

heteromorphic chromosome is observed in the karyotype.

C-bands of various shades are found in all chromosomes. The Ag-NORs

observed are located on 2 pairs of microchromosomes, Nos. 8 and II, Moreover,

Ag-NORs association between sister chromatids was observed on 7 chromosomes

of No. 11 during metaphase.

9
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brane comprising tlie male pronuclear

envelop in inseminated sea urchiii eggs.

Develop. Biol. 49, (2) 347-368 (1976).

Gerald Schatteo. International Review of Cy-

tology 79:60-156 (1982).

A CYTOLOGICAL STUDY ON THE PRONUCLEAR REC0NSTRUCT80N

BN THE FERTILIZED EGG OF Bufo raddei

(Plate I )

Wu Yiqing Mao Mingting

(Department of Biology, Northvjest Teachers College)

Abstract

At the time of fertilization, the egg of Bufo raddei is in meiotic metaphase

I and the spindle is located in the cortex, near the centre of the animal pole.

The sperm nucleus can be observed at the end of the sperm penetration path,

marked by pimant granules. 15 minutes after fertilization, the spterm nucleus starts

to decondense and migrate towards the centre of the egg. A semitransparent area,

which later becomes the site of fusion between the male and female pronuclei, will

appear around the male pronucleus during its reconstruction. The female pronu-

cleus can readily be found at the end of the female nuclear migration path marked

by yolk granules. The female pronucleus reconstructs at a lower speed* than does

the male pronucleus. During pronuclear reconstruction, both, male and female pro-

nuclear proteins turn from acidity to alkalinity.

12
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McDowell S B: Partition of the Genus Clem-
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270(1963)

Pope C H: The Reptiles of China. Nat.
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A NEW SPECIES OF Cuora—Cnora aurocapitata

Luo Bitao

( Xuzhou Thirty-first Middle School , Jiangsu)

Zong Yu

(Shanghai Museum of Natural History)

Abstract

Cuora aurocapitata sp. nov.

Holotype. SMNH 861012, an adult female.

Paratypes. SMNH 871010-011, two male young.

All the type specimens were collected from Nanling County, Anhui by a peasant

in October, 1985 and 1986 and are preserved, in the Shanghai Museum of Natural

History.

Diagnosis. The new species is closely related to C. pani but differs by the

possession of, carapace more convex while flattened at top v/ith. a prominent verte-

bral keei| nuclial small, bell-shaped, third and fifth vertebrals broader than long;

suture between gulars 1.5-2.5 times as long as that between humerals, which is

the shortest; suture between anals the longest; plastron slightly notched at pos-

terior end; snout shorter than orbit| head golden, brownish on the side, with,

three black thin streaks, second to fifth vertebrals red-broAvn» second costal with

a spot (red -brown in young and lighter in adult) j plastron yellow v/itli largely

symmetric large, black patchesj front lobe with 5 large black patches.

Length of shell 89 . 3-138 . 6mm, breadth 65 7-92 6mm, and depth 29. 2-50. 8mm.
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SEA TURTLES IN FUJIAN AND GUANGDONG

PROVINCES

Susana Salas Frazier John G. Frazier

(National Museum of Natural History , Smithsonian

Institution, Washington D, C, 20560, USA)

Ding Hanbo

(Fujian Teachers University , Fuzhou , PRC)

Huang Zhujian

(Institute of Zoology , Academia Sinica
,
Beijing , PRC)

Zheng Ji

(Fujian Teachers University , Fuzhou ,
PRC)

Lu Ling

(Fujian Agricultural College, Fuzhou , PRC)

ABSTRACT

Five species of marine turtles occur in Fujian and in Guangdong Provinces,

where a survey of the coast was carried out between June and August 1985. Details

of morphometries, scalation, other body characteristics, and epizoa are given for

each species. The major age classes recorded were: Caretta caretta - subadults; Lepi-

dochelys olivacea - adults and subadults Chelonia mydas - adults Eretmochelys imbricata

-subadults and Deriacea-adults and subadults. Nesting is reporetd to have once

occurred throughout these two provinces, but the only significant nesting

known to occur now is by C
• mydas , and most of that is in the Xisha Island, -with

the exception of C
, mydas whicli is fished intensely in the Xisha Islands, incidental

capture during offshore fishing operations is the source of nearly all turtles. Most

catches are made during the summer and autumn. Beaches, reported to have once

had nesting, are now subjected to so many perturbations that virtually no nesting

This article reports the results of a cooperative project between: Fujian Teachers University, Fuzhou,

China; National Program for Advanced Study and Research in China, CSCPRC and National Academy

of Sciences, Washington D. C. , USA. Major responsibilities are as follows: Senior sponsorship and

obtaining permits (particularly in Fujian—Professor Ding Hanbo; Obtaing permits and logistical

planniflg and support Zheng Ji; Negotiations and obtaing permits in GuangdoDg, logistical planning

Huang Zhujian; Translations and Interviews—Lu Ling; Assisting in data gathering, analysis, and

writing of preliminary and final reports Susana Salas Frazier; Data gathering and analysis,

sciemtific planniflg, aid writi g of prtlimiaarj siqd final reports—Joiia G, Frazier.
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turtle can escape back into the sea,, The few inshore marine areas observed suggest

that there is little feeding habitat for C. mydas or E
,
imbricata. It was virtually

unanimous among fishermen and other coastal peoples that populations of sea

turtles have declined tremendously oyer the past few decades, and attitudes toward

the animals have changed from traditional respect and protection to contemporary-

full-scale exploitation. There is a great need for long-term, detailed studies even

of basic biology; and there is an urgent need for rational conservation and man-,

agement of these valuable renewable natural resources and their requisite habitats.

The present rate of exploitation on the Xisha Islands will soon result in the -w^hole-

sale destruction of natural resources there.

i ODUCT

There are some 7 or 8 species of sea turtles (Cheloniidae and Dermoclielyidae)

living today, and these include some of the largest of all extant reptiles, as well as

some of the most economically valuable of wild animals. Marine turtles represent

much appreciated sources of proteins, oils and other products that have been used

for nutritional and medicinal purposes for centuries. Some marine turtle products

(e. g. tortoise-shell and leather) are much sought after in industrialized nations

and as a result these command high prices and earn foreign exchange in areas where

income is generally low. The effect on the turtles is very heavy exploitation.

As a rarely broken rule, marine turtle populations around the worid have been

overexploited and their numbers catastrophically reduced-particuiarly during the

last few decades (Frazier 1980 Bjorndal 1982.

In addition, human populations have increased dramatically or^er the last decades

in most countries, and as a result coastal and marine habitats have , come under

heavy pressure from exploitation of natural resources and from modification of hab-

itats for agricultural and socio-economic development. As a consequence, requisite

nesting and feeding habitats for marine turtles in many parts of ,- the world have

been destroyed or so greatly altered that they do not proyide tlie Requirements of

the animals.

A further factor which greatly complicates the situation is that all sea turtles

have highly complicated life cycles, depending on a variety of habitats from terres-

trial to epipelagic ecosystems, and requiring decades to reach ,
maturity. In the

course of a normal life cycle a single sea turtle, during its development, may travel

over vast areas of ocean; once it is mature the turtle may make seasonal migra-

tions of thousands of kilometres across coastal waters and open ocean. Hence, dur-

ing its lifetime, an individual turtle will pass through and live in many sovereign

territories. Despite half a century of det#:i:ed scientific study by biologists in dozens

of countries, many basic biological points about sea turtles remain unkno-wn (Fra-

•17 •



zier, 1984a).

As a consequence, biologists, naturalists and people concerned witli the ratio-

nal use of natural resources are dedicated to the study of marine turtles so that

mankind can better benefit from a more thorough understanding of the biology and

natural history of these intriguing animals and so that we can benefit from rationnal

utilisation of these natural resources in such a way that future generations will be

able to enjoy these natural treasures, and not suffer from the greed and misman-

agement of former generations. This concern is world-wide, transcending national

boundaries.

The goals of the project described herein were to make available basic infor-

mation on marine turtles in a poorly studied area; assist in the conception, plan-

ning and guidance of management and conservation programs,- and assist in techno-

logy transfer for field, analytical and managemeut procedures.

ITINERARY and METHODS

The survey began on 6 June 1985 in Fujian province, where two weeks were

spent, using 3 ba'ses: Shishi, Zhangpu, and Doiigslian Dtu-ing this time 15 coastal

sites were visited^ 28 interviews were carried outj 6 potential nesting areas were

visited; and 13 specimens were examined (of which 10 were collected)

.

From 19 June until 2 July and from 19 July until 27 July the survey was

based on the mainland of Guangdong Province. Seven different bases were usedj 4

coastal sites were visitedj 12 interviews were carried outj one nesting area was

visited; and about 16 specimens were examined (of which 3 were collected)

.

Hainan Island was surveyed between 2 July and 19 July. Four bases were used;

7 coastal sites were visited; 15 interviews were carried out; 6 potential nesting

areas were visited! 3 potential feeding habitats were visited; and 102 specimens

were examined (of which 10 specimens and additional stomach contents and limb

bones were collected)

,

From 9 to 12 August, the survey continued on Pingtan Island? Fujian^ where:

6 coastal sites were visited; 4 interviews were carried outj one potential nesting

area was visitedj and 19 specimens were examined (of which 7 were collected)

,

During the various stays in Fuzhou 39 specimens were examined, of which 31

were in the Department of Biology ^ Fujian Teachers University and 8 in the

Fujian Provincial Museum.

Identifications of specimens were based on information in Frazier (in press)

measurements are as described in Frazier (1984b) . Abbreviations used in the text

are listed in Appendix I. Interviews w it'll coastal fishermen and others were con-

ducted using the standard format in Appendix I (omitted)

.
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RESULTS

The results are treated in 3 parts. Specimens, Habitat Surveys, and Interviews.

SPECIMENS

Specimens of 5 species were examined, totaling 189 individuals. Only 4 of these

were live. The vast majority of specimens were carapaces (of Chelonia mydas espe-

cially) that remained after the animal had been killed and consumed. In all but

one instance the specimens were easily identified to species; the exception was a

small and badly weathered fragment of a carapace (for comments on identification

of sea turtles see Frazier, in Press)

.

Caretta caretta (Linnaeus) Xi Gui, Loggerhead Turtle.

Specimens examined - A total of 16 specimens (and a fragment of another spec-

imen thought to be of this species) were examined. FTU= 6; FPM=2; Fujian fish-

ermen=5; Hainan fishermen=3.

Distribution-The species was recorded from Hainan Island (19° 40N) to Pingtan

Island (25° 30N); 81% of the C. caretta were from Fujian and only 19% from

Guangdong. Of all the Fujian specimens examined, C , carette comprised 23?& of all

the Hainan Island turtle specimens examined, C. caretta comprised only 3^ . No C

•

careita from the Guangdong mainland were seen. Hence, the species is more com-

monly captured in the north than in the south (more than half of the specimens of

this species came from Pingtan Island alone)

.

Seasonality - The species is caught through much of the year; records span from

March to October, with 3 Hainan specimens in late June/early July and 4 Fujian

specimens in October. The few data suggest that in the south the species is caught more

commonly in the summer and in the north, more commonly in the autumn, but

more data are required to establish seasonal trends.

Morphometries - Curved carapace length of 16 specimens ranged from 74.5 to

102.5cm {X ±1 St. Dev. =82.0 ±6. 88cm) (Figure 1). Less than half of the ani-

mals were greater than 80cm so most of the sample were evidently subadults.

Curved carapace width varied from 88 to 97% of CCL averaging 914%( 2'.569&''

N=15) . Depth of the supracaudal notch varied from 10 to 2.8% of the CCL,

averaging 1.8% (±0.46% N=15) . Head width varied from 19 to 21% of CCL,

averaging 19.4% ( 0.67%; N= 9) . Plastron length varied from 69 to 7Q% of

CCL, averaging 72.7 ( + 2. 46% N= 9). Length of the postanal scale varied from

2.1 to 7.6% of the PL, averaging 3.9% (±2.06? N= 7).

The sample sizes are too small to make conclusions about sexual differences or

ontogenetic variation, although there are indications of allometric decrease in rela-

tive: CCW (Figure 2) HW (Figure 3) and PL (Figure 4).

Scalation - Only one of the 15 specimens showed variation in the normal number
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of vertebral scutes; it had 6 instead of the usual 5 . Variation in the number of

pleural scutes was greater; 12 specimens each had 5 pairs of large scutes 2 speci-

mens each had a greatly reduced 1st right pleural; one specimen had 4 right and 5

left pleurals- and one specimen had 6 right and 5 left pleurals Hence 25% of the

specimens had abnormal right pleurals; no specimen had abnormal left pleurals.

Marginal scutes were relatively variable . 6 specimens each with 11 pairs one spec-

imen with 10 + 1 partially divided left and 11 right; 3 specimens each -with 12 left

and 11 right; 3 specimns each with 12 pairs of marginals, Hence more than half

oi the sample had non-modal conditions other than 11 pairs oi marginals) . One

of the 11 specimens had a divided cervical scute; in 12 others it was single.

Head scalation also shows considerable variation The number of postocular

scales was most frequently 3 pairs (7 oi 9 specimens) . Other conditons were 4

pairs, and 2 + 1 partially divided left and 4 right, prefrontal scales varied from 4

to 8 in number, with 5 being most frequent (4 of 9 cases)

.

Inframarginal scutes were 3 pairs in the majority of specimens (8 of 9 the

exception had 4 pairs. The intergular scute was much reduced in comparison to

other species in the Clieloniidae; it was absent in 4 cases and very small (less than

1/4 oi a gular scute) in 4 other cases. The submandibular scales, that cover the

ventral surface o£ each ramus of the mandible^ were always greater than 1 in num-

ber; each side of the jaw had either two large elliptical scales with a much smaller
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circular scale between them; or 3 large rounded scales of nearly equal size.

Other morphological leaturesj difficult to quantify but characteristic of this

species, were present. The notch, between the supracaudals was "V" -shaped. A py-

geal "knob" was conspicuous at the anterior of the iifth. vertebral scute.

Epizoa - Filamentous algae were on at least 4 of the 16 carapaces (25fo) . Bar-

nacles -were on 50% of the 16 specimens examined

.

Chelonibia testudinaria on 3 bur-

rowing barnacles (Stomatolepas ) on 4 (including one male turtle with an extensive

infestation that covered about S0% of the carapace) j and one animal had Platyle-

pas hsxasiiflos , One carapace had small depressions -with, what appear to be macro-

scopic copepods \vitliin These rates of epizoan occurrence represent minimal values,

because these organisms are frequently cleared off of specimens during preparation

for museum collections,

Lepidochelys oHvacea (Eschscholtz) Li Gui ["Beautiful Turtle"], Olive Ridley turtle.

Specimens examined - A total of 24 specimens were examined. FTU= 5; DSMS=

1 Fujian fishermen=17 (including one carapace said to have been caught in Zhe-

jiang Province) Hainan iishermen=l.

Distribution - The species was recorded from Hainan Island (19° 40N) to Zhe-

jiang Province (about 27°N) .
Nearly 92% of the Lepidochelys olivacea were from

Fujian Province, only one specimen was from Hainan, Guangdong; and one from

Zhejiang (captured by Pingtan Island fishermen) . Half oi the specimens came from

Pingtan Island, north. Fujian Province; and of all the Fujian specimens examined,

L, olivacea comprised Zl% of the Hainan Island specimens examined^ L , olivacea
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comprised less than 1% , No turtles oi this species were recorded from the mainland

of Guangdong Province. Hence, the species is captured more commonly in the north

than in the south.

Seasonality - Specimens were collected between May (1 case) and October (1)

with a preponderance (3) in June. Fishermen reported catches irom February/

March (2) to October (1) with the vast majority (7 of 12) in June and July, The

species is evidently captured much more frequently during summer months.

Morphometrics-The 24 specimens measured included adults and subadults.

Curved carapace length varied from 430 to 70 0cm, averaging 59.3(±6.70cm;N= 23)

(Figure 5) . Curved carapace -width, varied from 99 to 108% of the CCL, averaging

1024<??? ( + 2.44fo; N==20). Head width varied irom 18 to 19% of CCL, averaging

18.2% (±0.53% N= 5) . Plastron length varied from 70 to 75% of CCL averag-

ing 72.0% ( 2, 16%; N= 4) . Postanal scale length varied from 2 to 3% of PL,

averaging 2.5% ( 0.51<5^; N= 3),

The data are insufiicient to determine ii any sexual differences occur, and they

do not indicate any consistent ontogenetic trend. There may be an allometric reduc-

tion in relative carapace -width (Figure 6), but relative head width (Figure 7) and

plastron length (Figure 8) appear to decrease allometrically . More data are needed

to determine if these trends are statistically signiticant

,

Scalation-This species shows great variation in carapace scalation . The number
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of vertebral scutes varied from 5 to 8 in 24 specimens. 5= 25 9&; 5+ 1 partially di-

vided= 4<?^; 6= 389 7=29% 8= 4% . Variation in pleural scutes was even greater;

63% had symmetric arrangements while 38% had asymmetric arrangements. Of the

symmetric arrangements, 6 pairs of pleurals was the most frequent (299& oi the to-

tal), but there were as few as 5 pairs (8% of the total) and as many as 7 pairs

(21?& of the total) one animal had 5 + 1 partially divided on each side. Of the

y s 0*86.66 -K-n^O ='3794

•

V80 tiJJ
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log CURVED CARAR4CE-.LEMGTH (cm)

1-90

asymmetric arrangements, a greater number o£ leit pleurals was more common than

a greater number of right pleurals (25% and 13%^ respectively) . The greatest num-

ber oi pleurals on any side was 8 and the leas" 5.

Data on marginals are available for only 16 specimens. Of these? 88"?^ had 12

pairs the remainder had asymmetric arrangements oi 12 on one side and less than

12 on the other. Postocular scales varied from 3 pairs to 4 pairs asymmetric com-

binations of 3 on one side and 4 on the other also occurred. Data from only 5

specimens are available^ and there is no mode.

Iniramarginals were 4 pairs and the intergular was small (but data on only 2

specimens are available) . There was frequently a pygeal swelling (not a knob) at

the level of the last vertebral^ and the notch between the supracaudals was nor-

mally "C"-siiape(i A single^ esceptionaliy large elongate scale covers the anterior

ventral surface of each ramus oi the mandible. Often there are conspicuous keels on
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the neurals at the level oi the 1st and 2nd vertebrals.

Other features, common in the East Pacific (Frazier 1984b), were absent. There

were never scratches or notches in the anterior "shoulders" ot the carapace; nor

were there abrasions or gouges on the ventral posterior marginals. These two sorts

of injuries are characteristic oi breeding turtles and are evidently made by tke male
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during mounting activities. None of the Chinese Lepidochelys oUvacea showed a bi-

tonal carapace, with the posterior smoother and lighter in colour. This feature is

normal in both breeding and nonbreeding populations of the East Pacific.

Epizoa-This species evidently has very low rates of epizoan infestations, at

least in China. Only one animal had epizoa, a few small barnacles on the carapace.

Chelonia mydas (Linnaeus) Lu Gui ( = "Green Turtle"), Green Turtle.

Specimens examined - A total of 130 specimens were examined. FTU= 12; FPM

=2 DSMS=1; SCSI= 4; ZSU= 3; Fujian fishermen= 6; Guangdong nesting beach-

about 4 Hainan fishermen=98.

Distribution - The species was recorded from the Xisha Islands (16° N) to Ping-

tan Island (25° 30N). At least 79% of the Chelonia mydas examined were from

Hainan-Xisha Islands; only 16% were from Fujian. Of all the Fujian specimens

examined, this species comprised ZQ% it comprised 95% of the Hainan-Xisha Is-

lands specimens. Of all of the sea turtle specimens examined during the present

survey, C
•
mydss made up 69 9&. Clearly, this was the most common species, and

it is most abundant in the south.

Seasonality - Specimens were collected between April and October. The vast ma-

jority were from June' and July, due to the large number of animals examined

in early and mid July during the present study in Hainan Island.

Morphometries - The majority of the 125 animals measured had curved carapace

length between 71.5 and 108.0cm; however, turtles as small as 20. Ocm were mea-

sured. There is a conspicuous mode between 90 and 95cm (Figure 9), Curved

carapace -width is about 90% of CCL . The notch between the supracaudals is nor-

mally much less than 1% of the CCL, but in a dozen cases the notch was deep

and more than 1% of CCL; never was it more than 1% , Head width varied be-

tween 13 and 19% of CCL, averaging 13, 8 ( + 1.36% N= 23) . Plastron length

varied from 71 to 82<?& of CCL, averaging 77.9% (±2.23%j N= 33). Postanal

length varied from 0.0 to 105< of PL, averaging l.^ojo (±1939&; N=23).

Detailed morphometric data will be analised later to test for sezual differences.

The data indicate that there are several allometric changes. With increasing CCL,

there is a decrease in relative. CCW, HW, and PL (Figures 10-12)

.

Scalation - Of 123 specimens, 969^ had 5 vertebral scutes. Four specimens (3<?&)

had 6 scutes and one (1^ ) had 7, Pleural scutes were scored for 126 specimens,

95*^ of -which had 4 pairs. Other arrangements were. 5 pairs=l; 5 left/4 right=l;

6 left/5 right=l; 4 left/5 right= 3. Marginal scutes were scored for 118 turtles, of

which 97% had 11 pairs. Two turtles each had 10+1 partially divided left/11

right, and one had 12 pairs.

Postocular scales were scored for 29 turtles; 76% had 4 pairs. Two had 5

pairs; one had 5 left/4 right; three had 4 left/5 right; one had 2+1 partially di-

vided left/3 right. Axillary scales were recorded for 19 specimens: 42<^ had 3 pairs;
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21% had 4 pairs 11% had 2 pairs. Four turtles had 4 left/3 rij^ht, and one had

4 left/5 right
„
Infraraarginal scales were scored in 32 turtles; 91% had 4 pairs-

two turtles had 4 left/5 right; one turtle had 2+1 partially divided on both sides.

In the same 32 turtles the intergular was invariably large. One pair of inguinal

scales were present in 22 of 23 turtles; the exception had 2 left/1 right.

Coloration - Information on coloration was collected for 103 turtles. Of these,

70^0 had concentrations of dark pigment in ail iarge carapace scutes only 7fo had

no concentrations in the carapace scutes. The occurrence of red-brown "bulls-eyes"

within the concentrations was scored for 97 of the turtles. In S5% the bulls-eye

was conspicuous in all scutes it was absent from all scutes in 49% of the turtles.

There appears to be a sexually related difference in these color characteristics

(see Frazier 1971 1985a), and detailed data will be analised later. There is a clear

ontogenetic sequence of color phases, typical of the species in other areas.

Epizoa - On ali the specimens examined, filamentous algae -were found on only 9

individuals; green, red and brown forms were evident Barnacles were recorded on

only 21 turtles, at least 4 species were present. Four turtles had heavy infestations

of burrowing barnacles in their carapaces.

Eretmochelys imbricaia (Linnaeus) Daimei (frequently, but incorrectly called "Dai-

mao"), Hawksbili Turtle.

Specimens examined - A total of 10 specimens were examined; FTU—3 FPM= 2

(one live) SCSI=4 ZSU=1
Distribution - The species has been recorded from the Xisha Islands (16° N)

to Pingtan Island (25° SO^*" N) and Lianjiang (26° 6' N) , on the north side of the

Minjiang River, Fujian. About half tlie specimens of this species were from Xisha

Islands and about half from Pingtan and Lianjiang. Eretmochelys irnbricota com-

prised 7% of all of the Fujian specimens and 4% of all of the Guangdong specimens.

The absence of records from southern Fujian and the Guangdong mainland is curi-

ouSj but at least in part must reflect the lack of collecting effort.

Seasonality - Records (all from northern Fujian) are from; May, July, August

and October summer months with the exception of last named.

Morphometries - Ali 10 specimens are well below adult sizcj the largest was 65

cm curved carapace length (Figure 13) , Curved carapace width varied from 82 to

91% of CCL, averaging (±S.12%^ N==10). Depth of the supracaudal notch

varied from 3,6 to 5,8f of the CCL, averaging 4,8% (+ N= 10) . Head

width varied from 12 to 16fo of CCL, averaging 13 7 (±1.44%? N= 9). Plas-

tron length varied from 68 to 79% of CCL, averaging (±4,37% N= 5).

Length of postanal scale varied from 1.8 to i.lfo of PL, averaging 2. 62%

(±1.03%; N-=4)

.

The data are insufficient to determine if there are sexual differences in mor-

phometric characters. Several allometric changes are apparent; with increasing CCL

, - 29,-
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there are relative decreases in CCW and HW and relative increase in PL (Figures

14-16) . Statistical verification of these trends must be done when more data are

arailable.

Scalation - Carapace scalation was unvarying in all 10 specimens; each had 5 ver-

tebrals, 4 pairs of pleurals and 11 pairs of marginals. Postocular scalation was also

unvarying! 3 pairs in 7 of 7 cases. In 6 of 6 cases inframarginals -were 4 pairs.

Normally the intergular is large and there are 4 prefrontal scales. One animal (JGF

42-87) was unusual in having a very small intergular (less than 25% of a gular)

and 7 prefrontal scales.

The position of the most anterior dentate marginal varied from the 4tli to the

7th and was inversely related to carapace length. Similarly, the number and

strength of dorsal and ventral keels is related to body sizej the smaller animals

have more prominant keels. This is comparable to the situation in the western

Indian Ocean (Frazier 1985)

.

Epizoa - Only one live E , imbricata was examined, and 'it had two species of

balanid barnacle and at least two species of algae. The other museum specimens

had evidently been cleaned of epizoa during preparation.

Dermochelys coriacea (Linnaeus) Leng Pi Gui ("Keeled Turtle" Leatherback

Turtle.

Specimens examined A total of 9 specimens were examined : FTU= 5j FPM
=2j ZSU= lj Fujian fishermen=l.

Distribution - Eight of the nine specimens (89%) came from Fujian, between

Dong Shan Is, (23°40' N) and Lianjiang (26° 6' N) . The one specimen in Guang-

zhou was evidently from Guangdong Province, but it had no specific locality data.

Of all the Fujian specimens, Dermochelys coriacea comprises 11%', less than 1% of

the Guangdong specimens was D
,

coriacea. This suggests that the species is caught

more commonly in the north.

Seasonality - Four specimens were collected in May (all in 1984), two in July

and one each in August and October. The species appears to be caught more com-

monly during summer and autumn.

Morphometries The 7 specimens witli measurements include adults and sub-

adults. Curved carapace length (taken along the medial keel) varied from 115.5 to

152.5 cm, averaging 131.8 (±12,62<^) (Figure 17). Curved carapace width varied

from 66 to 75% of CCL averaging 70,4% (±3.309??5 N= 7)." Head width varied

from 14 to 1Q% of CCL, averaging 14,6 (±0.57; N= 7).

The largest and smallest animals were both males, and there are insufficient

data to determine what sexual differences exist. There are clear cases for allome-

tric changesj both relative carapace width and relative head width decrease with

increasing CCL (Figures 18 and 19)

.

Osteoderms In at least 3 of the Fujian specimens large osteoderms were con-
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spicuous in the anterior of the paramedial keels of the plastron . Small osteodermj

in these keels were as far anterior as the level of the axillae.

Epizoa None of the museum specimens examined had any evidence of epizoa.

HABITAT SURVEYS
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A total of 14 beaches were visited: 7 in Fujian, one on the Guangdong main-

land, and 6 on Hainan Island. Three potential feeding habitats were visited all on

Hainan. Although beach visits were brief usually only half an hour in duration

an attempt was made to assess the status of strand vegetation and the potential

value of each beach as a sea turtle nesting habitat.

Fujian beaches

Pingtan - A long sandy beach stretches from Dafu west to Da'ao, on the nortli

east of Pingtan. It was reputed to have once had nesting, some 30 years ago (al-

though, it seems that only one nest was ever seen) , The intertidal area ends abruptly

at vertical cliffs of soil and sand. These cliffs have been, and are, undergoing ac-

tive erosion. The beach provides poor, if any, nesting habitat. Its badly degraded

status appears to be a result of extensive and prolonged sand mining. The Dafu-

Da'ao beach is today unimportant as a sea turtle nesting area
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Zhangpu Five beaches in this county were reported to have had turtles nest-

ingj two were visited. Liaozhua beach is on the east, or oceans side of Liu^'ao

peninsula; Xishan and Liaozui are evidently alternate names for the same beach.

It has a wide terrestrial areas a lower terrace without vegetation,, and an upper

vegetated terrace with half a dozen typical strand species. Some 25 to 35 m from

the high water mark (HWM) is a dense plantation of Casuarina, evidently planted

about the year 1980. Although there is a small human settlement at its north end,

the beach provides good to excellent nesting habitat. If, however, tke Casmrina

are planted farther seaward, tlie nesting habitat will be destroyed.

At the south eastern end of Gulei peninsula, near Xia'an village^ is Houjiang

beach. Here there are low dunes inland of a wide intertidal zone. Half a dozen

typical strand species grow on the dunes, helping to stabilize them. Thirty metres

inland of the beach is a plantation of Casuarina^ Settlements are both, west and

north of the beach, but there is good nesting habitat. Like the previous beach,

there was no evidence of nesting

Dongshan-Six beaches were reported to have had nesting on this islandj four

were visited. In the north east, Nanmen and Yulan, two contiguious beaches here

considered as one, are near to the township, Nanmen actually forms the seaward

limit of much of the town' breakwaters and other constructions line the beach.

At its south end, free from human habitations? the intertidal zone ends abruptly

at actively eroding cliffs of sand and soil. Extensive and prolonged sand mining

has evidently been done on this beach? and whatever value it once may have

had as a nesting habitat has long since been destroyed. Yulan, which extends

to the south? has a few dwellings. Sand is being mined in the north, creating

vast depressions and beginning an irreversible erosional process. Other activities
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on the beach include rope making, and the omnipresent Casuarina plantation

lines the beach. At the southern end tb.e beach is relativeVr undisturbed, and a

vegetated beach platform provides good nesting habitat. However, the base of the

littoral zone has numerous large rocks, obstructing the approacli to this part of

the beach. All things considered, there seems to be little significant nesting habi-

tat left here. There was no sign of nesting.

Luoshanxu beach? near Huidong village in the east centre of Dong shan, was

reported to have had turtles nesting on it as recent as 1981 or 1982. A narrow

platform? vegetated with half a dozen typical strand species, is all that is left of

the original coastal habitat? for Casuarina has been planted along the beach and

cultivation taken to the edge of the Casuarina, A vestigeal hedge of Pandams indi-

cates that this beach once had an "oceanic" type strandline vegetation, and that

the nesting habitat was once good or excellent. The high beach habitat that re-

mains provides fair nesting habitat.

Guizitou beach is at the southern end of the island, immediately west of Ao-

jiao village. Turtles are said to have nested about 1980. An undulating beach plat-

form has an open Casuarina plantation within 10 to 15 m of tke HWM. Little re-

mains of the strand vegetation^ and there is considerable pedestrian traffic on and

along the beach. Altkougk there is fair nesting habitat, there is little chance that

a nesting turtle would be able to escape from the beach before being detected and

killed.

Houjiang beach is in the extreme souths just east of Gongqian village. Here

also it vras said that turtles had nested since 1980. The south end of the beach is

next to the village and is actively used for fish, drying. There is little (if any)

natural strand vegetation left. The north end is more isolated? but Casuarina have

been planted to within 20 m of the HWM. A few strand species occur, and there

is a strip with good nesting habitat. As before, no signs of nesting were evident.

Guangdong mainland beaches

Huidong This county was first visited in the midst of a typhoon on 24 June,

and then again a month later with normal weather. Haigui Bay, -with a sandy

beach less than 2 km long, is on the east side of a stubby peninsula about 100

km north east of Hong Kong. A dune ridge about 10 m high runs the length of

most of the beachj it is covered by an intact Pandanus hedge. As many as 3 ter-

races occur between the HWM and dune base? the two seaward platforms are with-

out vegetation and together as much as 50 m wide in the north of the beach. The

inlandj vegetated terrace (ideal for nesting) is about 10 m wide in the north and

nearly 30 m wide in the south. There are about k dozen species of conspicuous

strand plants.

In 1984 this area was declared a sea turtle conservation area, and at the major

points of entry to the beach large signs proclaim that it is a protected area. A
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temporary shelter at the center of the dune ridge houses 1 to 4 beach wardens that

patrol the beach and record nesting events by turtles. Before its declaration as a

reserve,, this beach was subject to human predation. and tlie skeletal remains of

half a dozen C
,
mydas are scattered about. On 26 July there were 17 recent nest-

ing pits, at least 13 of which appeared to contain eggS| these spoors were consis-

tent with those of C
,
mydas

.
Considering the nesting cycles normally exhibited by

this species, there had probably been no more than 6 individual turtles nesting on

this beach before 25 July. W e were told that general reports about the conservation

area and the turtles were top security and secret and could not be shewn to usj

however^ Mr, Zheng and Mr. Huang were given access to the relevant reports and

they were allowed to extract from them.

Hainan beaches

Qiongliai - This county is known for its turtles, but the majority of the animals

we saw -were imported from the Xisha Islands, indicating that the local breeding

population has been decimated. Seven beackes were reputed to have had nesting,

and 5 of these were visited. Fentoulin is north of Taimen village. A vast expanse

of sand stretches both northeast and south as far as the eye can see. The off-

shore bay has a shallow sandy bottom that extends out for about 1 km'; it serves

as an anchorage for fishing vessels and provides protected waters for dozens of

dip net fishing stands. At the south end of the beach an erosional cliff as much as

1 m high has encroached into a small coconut plantation; sand mining has evident-

ly been carried out here, A dense forest of Casuarina has been planted along nearly-

all of the beach to within a few metres of the beach crest Seaward of the Casuarina

is a zone about 3 to 5 m wide with a low colonizing vegetation consistiog of about

half a dozen typical strand species. This narrow vegetated zone provides good nest-

ing habitat, but the amount of human activity in the offshore and onshore areas

greatly decreases the chances of any turtles nesting here, there -were no signs of

nesting.

Xilu beach is on the south side of Taimen village; the sand beach here extends

as far as the eye can see, both to north and south. Dense plantations of coconut

and Casuarina are within 25 m of the HWM . The vegetated beach platform is domi-

nated by spiny grass Mear to the beach are human habitations and considerable

pedestrian traffic. There is a vast emergent tide flat at the base of the beach , and

this extends about 100 m seaward; this flat is a major impediment to turtles that

attempt to ascend the beach, nest and return safely to the sea^ The nesting habitat

available is fair to poor, and there was no sign of nesting.

Sutan beach is between Taimen and Bc/ao on a stretch of coast that is an

uninterrupted sand beach. Rising from the beach crest about 1 to 2 m is a zone

about 3 m wide vegetated with typical strand species. At the landward edge a ter-

race rises and extends inland for at least 10 ni; at its seaward edge is an intact
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hedge of Pandanus that runs for a total distance of several km. The narrow zone

between beach, crest and terrace provides good nesting habitat. Although it was

stated that as recently as 1983 turtles had nested here, there was no evidence of

nesting. There is a well established Casaurina plantation inland of the Pandanus

hedge, but otherwise little human traffic or disturbance. The Sutan beach was one

of the two places seen during the entire survey that has a significant remanent of

natural coastal vegetation along the beach

.

Beimen beach is just north of Bo'ao port, seaward of the village. Not only is

it close to a center of huinaa activities, but it is the site of a mechanized mining

operation that digs up and washes sand for rare metals , The mouth of the Wan-

quan River is a few hundred metres south, and this river has evidently been depos-

iting large amounts of sand along the coast here, for there are open rolling dunes

on the high beach platform that is nearly 100 m wide and sparsely covered by low

colonizing species typical of the strand. Apparently a turtle nested here in 1980,

but at present there is poor nesting habitat available notably because of the mining

operation. It is not known if the mining activities will proceed northward along

the beach of Sutan; if they do, they will destroy the remanent of beach vegeta-

tion that is there.

Donghai (formerly Nangang) beach is south of Bo'ao port; it once again is

part of a vast uninterrupted stretch of sandy beacli , A wide, gently undulating

open dune, some 300 m from beacli crest to Casuarina plantation, has sparse cover

of typical strand species and dune colonizers. The seaward edge of the vegetation

is dominated by a spiny grass. There is some pedestrian traffic on and near the

beach, but there is a large area of good nesting habitat. It -was claimed that as

late as 1984 turtles had nested here (and been caught and slaughtered)
. However,

no sign of nesting was seen.

Sanya - There are reported to be at least 4 places with turtles nesting; two are

on Xidao Island, It was only possible to visit Haigaishi on the south east of

the island . This -was the shortest beach visited during the entire survey, about 200

ni long , An emergent fringing reef lies about 40 m offshore . The littoral and su-

praiittoral beacli are littered with wave worn coral rubble, which is being extracted

from the north end of the beach , A zone, some 5 m wide that runs about 10 to

15 m from the HWM, has cover provided by nearly a dozen plant species, typical

of the strand. The colonizing vegetation is in succession to shrubs and woody

forms, which, dominate the beach immediately inland of the strand zone, _Po;?i(i<3?m,

and an Asclepiadaceae (Pletirostelma ) dominate the woody hedge An Opuniia , evi-

dently naturalized on the island, is also conspicuous in the hedge, and it is colo-

nizing the zone of strand vegetation . A few old nest pits , the size of Chelonia mydas

pits, v/ere in the centre of the beach, and we were told, that at least one turtle

had nested in 1985. This beach was named "Sea Turtle. Market" because of the
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large number of turtles that nested here,- it now appears that the market has been

abandoned.

Hainan marine habitats

Qionghai-Only one marine pasture was seen during the survey, that which

grows immediately to the south of a sea wall that extends out from Taimen inlet.

To landward is a wide emergent tide flat covered witk Halodule sp. On a sub-

strate of coarse sand, coral rubble and silt, a mixed species pasture extends from

a few m south to the sea wall southward for at least 300 m. At low tide it is cov-

ered by about 50 cm of water. Clumps of EnhaUus acaroides are in slightly deeper

water that forms small channels or depressions. The flat shallower area has Thalas-

sia hemprichii, Cymodocea sp., Halophila sp, Halodule spp. and Syriogodium isoeti-

folium . The last named forms nearly species pure swards some 50 m from, the sea

wall, and on 14 July 1985 there were numerous flowers. In many tropical seas,

pastures of this type provide feeding habitat for Chelonia mydas . There were few

algae in evidence. The rubble covered depressions had few angiosperms but 3 brown

algae were evident, including Padina sp and Sargasum sp,

Sanya - South of Sanya city a peninsula extends toward the southwest. A bay-

on the east side has a "C'-shaped beach tliat extends for several km; at its south-

west end is a fringe reef about 300 m long. Surge channels perforate the platform

at the north end. The south end has an emergent reef platform. The platform is

widest (nearly 150 m) in the centre, and narrowest (about 15 m) at the nortK and.

south ends. At the outer edge of the platform there is an abrupt drop off to 3 to

6 m deep. Scattered to seaward of the edge are numerous granite boulders. The

most active scleractinian coral growth, is on these boulders and on the edge of the

platform; the most conspicuous species belong to the groups: Acrcpora spp. , Pocil-

lopora spp., meandrines and faviids, Porites spp. were not conspicuous. At the south

end of the reef platform Alcynarian type soft corals are conspicuous and in localized

places these seem to be dominating the hard corals, Fev/ thalloid algae were evi-

dent; there was moderate diversity of coral reef fiskes. There was a great abundance

of crinoids, and the testural diversity of this reef was good. In conclusion, there

was fair feeding habitat and good sheltering habitat for Ereimockelys imhricata . It

is not known to what level of exploitation this reef is subjected there was evidence

of unnatural breakage to some of the brancliing hard corals, and fishermen and fish-

ing boats were seen here in ones and twos.

On the west side of the same peninsula, facing Sanya harbour, is a protected

bay with long gentle "C" -shaped beach. A vast submergent reef flat extends out 300

to 500 m from the shore. It is coyered with coral rubble, sand and silt; there is

very little live coral. Shrimp burrows with, symbiotic gobies are common. At the

edge of the reef flat is a slope from about 1 m of water at mid tide to several metres

below the surface. Shoreward of the slope are a few live hard corals, but the ma-
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jority of these are broken, solitary, unsupported branches (e.g. Acropora sp) that

appear to have been washed in from actively growing colonies elsewhere. Slabs and

blocks of dead coral are also common near the slope Large solitary corals (e.g.

Fungia sp. ) are common on the reef flat, but they, like the branching coral pieces

and coral blocks, have evidently been washed in from elsewere. At the slope there

are growing colonies of table forms of Acropora, but there is only about 2S% cover

by live corals. There are very few algae on either the reef flat or the slope, and

there are very few live moUusks evident. In conclusion, this reef appears to have

been very heavily mined for coral and shells; there has evidently been repeated

breakage and removal of live coral. It is a habitat poor in species diversity, poor

in textural diversity and with very little value as feeding or sheltering habitat for

marine turtles. Tourists frequent this bay, for it is next to the grounds of a large

hotel.

It must be noted that in and around Sanya large amounts of hard coral are

sold as souvenirs; these are eagerly purchased by visitors from the Chinese mainland

and from overseas. There is no apparent control on, or concern for, the amount of

coral destroyed and sold. This is symptomatic of large scale destruction of the near

shore marine environment.

INTERVIEWS

There is no substitute for direct examination and investigation of specimens and

habitats. However, untrained people during their lives accumulate a wealth of

knowledge, and although this is often subjective, mixed with superstitions, and

not organized scientifically, the information provides unique and valuable opportu-

nities to make inferences about situations outside the scope of an individual scien-

tist's personal experiences^ In the case of sea turtles, the experiences of professional

fishermen and people who live along the sea coast provide valuable sources o£ in-

formation. After several days trying different methods at questioning fishermen, we

made up a standarized interview form, this was translated into Chinese and dupli

cated (see Appendix II) (omitted)

.

Language is a tremendous barrier in China - not only to those wh.o speak no

Chinese but also to natives. The diversity of dialects and pronunciations, in a lan-

guage that depends on subtle differences in tones, makes it difficult if not impo-

ssible for neighbors to communicate efficiently witli each other. When one is

trying to extract precise, objective information from people not trained in the sci-

entific method, this further complicates an already difficult situation. It was, thus,

not uncommon to have lO-minute discussions to get a two word answer to a specific

question. Because each, question was asked three times (English - Mandarin - local

dialect, and back by the reverse route), the chances of misunderstandings and

erroneous or misinterpreted end products were very great. Nonetheless, a major

effort was put into interviewing coastal people and fishermen in an effort to learn:
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species occurrene, seasonality and abundance; status, past and present 5 rates of ex-

ploitation, past and present; reproductive sites and seasons; and economic value. A
total of 59 interviews were conducted, some under makeshift conditions on a beach,

but most around a table. In Fujian 32 interviews were recorded, 12 on the Guang-

dong mainland, and 15 on Hainan Island, The number of common names used for

sea turtles in just Fujian and Guangdong provinces is at least 75 of these, 25 can

be assigned with certainty to a certain species of sea turtle. The remaining 50 names

are used for several species and/or have imprecise definitions so that they are of

limited use.

The names that can be individual species are those that refer to the distinctive

Dermochelys coriacea and the economically important Eretmochelys imbricata , Some

13 names apply to the former and 10 to the latter. Six names were related to a

large-headed turtle, probably Caretfa caretta.

There were reports of nesting from Pingtan Island to Hainan Island, but the

only place where there was any evidence for recent nesting (and this was very little),

and the only place where the species nesting could be identified, was in Huidong,

Guangdong province.

With but 1 or 2 exceptions (and these exceptions are of questionable reliability)

it was unanimously stated that sea turtles had become much less abundant over the

last few decades. It was usual to hear that once sea turtles had been revered, ven-

erated or respected in some way, and that they were released when accidentally

caught. However, in recent years most turtles that are caught are killed. Given

that a single turtle may seil for the equivalent of a month's wages, this is not hard

to understand. It is also relevant that in recent years new markets have appeared

in China? nowadays all parts of the turtle can be sold for a handsome profit,

whereas formerly certain parts like the shell and bones were useless and thrown

away. (It seems that in the last few years the shells of turtles have been bought to

make winej

)

Direct exploitation on sea turtles in China is of 3 kinds: capturing animals

intentionally at sea with trammel nets, harpoons, and other means; capturing ani-

mals specifically on nesting beaches; and capturing animals accidently, or incidental

to other fishing activities, in fishing nets, trawls or with other fishing gear not

designed to catch turtles. This last phenomenon occurs throughout coastal Fujian

and Guangdong, in varying degrees depending on place, season, gear and other

variables. At any one place the incidental capture may seem insignificant, but the

annual catch of sea turtles in Fujian and Guangdong may approach 1000. Altliough

the absolute number of nesting animals caught on the mainland is surely very -small,

the percent of nesting animals that are caught must be very high
5

nesting females

were said to be caught in Fujian and Hainan, and formerly they were captured in

Huidong before the creation of a conservation area. The only places today .where
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sea turtles are purposefully caught at sea are Hainan and Xisha Islands, It is likely

that nesting turtles aire caught in large numbers in Xisha. The majority of sea turtle

specimens that were seen during the present survey were Chelonia mydas in Wenchang

and Qionghai Counties, Hainan Island; the vast majority of these were said to have

come from the Xisha Islands. Given the enormous amounts of coral, giant clams

(Tridacna sp. ) , sea snails (Strombus sp. etc. ) that are also mined from the Xisiia

Islands, it is clear that there is rampant, unchecked exploitation of potentially

renewable natural resources in the Xisha Islands.

Only 3 people had any knowledge of tags on sea turtles, but it was impossible

to decipher whicli species of turtle had been tagged or what the tags had inscribed

on them. Several people had knov/ledge of turtles bearing chinese words engraved

on their shells.

concumom

Five species of sea turtles frequent the South and East China Seas; 3 of these

have been recorded in scientific writings since the early part of the present century:

Chelonia. mydas, Erefmochelys imbricata, and Dermochelys coriacea^ The 2 members of

the subfamily Carettinae (Caretta caretta and Lepidochelys oUvacea) , as in other

parts of the world have been confused and often misidentified as a single species

C^Caretta olivacea") ,
combining the characteristics of the two (see Zhou 1983; Fra-

zier 1985b) . It is now clear that both Caretta caret ta and Lepidochelys olivacea are

relatively common, at least in the East China Sea. Dermochelys coriacea is also a

regular visitor to the East China Sea, although captured less often. Chelonia mydas

is common in tlie South China Sea, where Erefmochelys imbricata is also found most

often. Yet, all 5 species occur from Hainan Island to the north of Fujian.

Captures of all 5 species appear to be most common during summer months. C

,

caretta are evidently caught mostly during summer in the south but mostly during

the autumn in the aorth. However, the records are not standardized and are likely

to be effected by biases in both fishing and collecting efforts.

The size classes that are caught most often, for all species except Ereimockelys

imbricata , are subaduits and adults. Immatures of C
.
mydas and E , imbricata are

caught with notable frequency.

There are indications of ontogenetic variation in several body proportions, be-

cause of aliometric growth, and this point needs to be investigated in more detail.

Although there are some sexually related differences in several morphometric varia-

bles and proportions, the data are too few to describe the differences statistically.

The meristics of Chiness sea turtles are consistent with those of other populations

for the respective species.

Aitliough there may be some small regional differences, on the whole other
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external characterisitcs, eg, scalation and coloration, are also comparable to

those of other populations of the respective species Even epizoa and rates of colo-

nization conform to the general situation except, however, the occurrence of heavy

infestations of SiomatolepQs sp, , and resultant disease like conditions.

One of tlie most important biologicai questions to be answered is "Fro"i whence

come the Chinese sea turtles? " Chelonia reproduces in China, but there is no

verified record of reproduction by otker species
.
Nesting by Dermochelys is most

unlikely It is possible that the remaining species nest in China, but most unlikely

that there are large Chinese breeding populations still to be discovered.

There is potentially good nesting habitat on isolated beaches from southern

Fujian to Hainan Island. Although turtles are said to have once nested from Ping-

tan to Hainan, the number of animals ncm nesting annuaUy on this coast of nearly

4000 km in length, is very few (possibly a dozen or two) , and mainly (if not

entirely) Chelonia . The annual number of Chelonia nesting in the Xisha Islands is

evidently large, but no detailed studies have been done.

Except for Chelonia , which evidently breeds in fair numbers on the oceanic

Xisha Islands, any reproduction which occurs in China is unlikeiy to produce a

significant part of the populations found in Chinese waters. This was probably not

true before the impact of Man was as great as it is now, and nesting by other che-

loniid turtles may have once been widespread.

Despite a lack of quantified information, there can be little doubt that the

populations of Chinese sea turtles have undergone major declines; this is the opinion

of virtually every fisherman and fisheries official interviewed, and this is, sadly

enough, consistent with the general pattern around the world.

Several factors are likely to be related to (if not the main cause of) the decrease

of Chinese sea turtles. The exponential increase in human populations and their

technology is at the base of the problem. Direct espioitation o£ sea turtles has in-

creased from several factors, greater numbers of people fishing; motorized vessels

and gear that enables fishermen to travel farther and faster; modern net fibers (nylon

and monofilament) that have greater catch efficiencies than natural fibers; modern

techniques such, as trawling and purse seining that effectively entrap organisms in

vast volumes of water, capturing many non-target species and also contemporary

attitudes that now generally accept complete utilization of sea turtles in a profit-

based economy (rather than the old traditional custom of respecting the live turtles

and releasing them for religious reasons)

.

Coupled with tliis is massive habitat degradation. Many beaches, as well as

coastal areas, have been destroyed by uncontroUed sand mining and resultant

erosion. After-the-fact checks, to control this erosion (viz sea walls) are rare,

but these constructions completely destroy the high littoral and supralittoral beach

habitat, as well as the dynamic nature of sand movement. Vegetation modification
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by cutting natural strand plants as well as by developing plantations of Casuarina and

coconut down to the strand line greatly reduce the area and quality of nesting

habitats. Human habitation on, or near to, beaches, and the resulting activities and

disturbance are likely to drive away breeding turtles (if they are not first caught

and killed) , Of the entire coast of Fujian and Guangdong, -which totals nearly

4000km, there are only a few km of coast that are reserved and protected; less

than 2km in Huidong county and probably less than 2km in Sanya county. Virtu-

ally the entire coast has been modified in some form or another.

The situation in the Xisha Islands is alarming to say the very least. It appears

that there is not only no control of exploitation of marine resources, but intense

exploitation of resources "which are potentially renewable These natural resources

will s(\on be squandered if the overexpioitation continues.

RECOIVIIVIENDATIOMS

There is an urgent need to gather basic information in a quantitative and

standardized way. Particularly ' valuable will be fisheries statistics, eg,, dates, local-

ities, conditions of environment, capture techniques, species, weight, length and

sex. Information on tagged turtles is desperately needed, data as above in addition

to tag type, number and address.

Every effort should be made to reduce the incidental capture of sea turtles

particularly in breeding areas. Trawl efficiency devices (= TED = turtle ex-

cluder device) should be tested by Chinese fishermen, modified if necessary, and in-

stalled on all trawls. Fishing near breeding areas should be prohibited during the

breeding seasons.

Detailed, non intrusive , studies on nesting beaches should be initiated on a long

term basis with trained personnel, incorporating postgraduate students that can

make a long term commitment for research purposes. The design of these studies

should be developed on the basis of progress made in programs in other regions

that have been going on for 30 years tkere is no reason to repeat the mistakes

made many years ago. These studies should include nest habitat ecology, repro-

ductive ecology, and intense tagging.

In Xisha Islands all of the above approaches are needed. It is ironic that Xisha

Islands seems to be the most important area in China for marine turtles, yet it is

the area that has been least studied and is subjected to the highest level of exploi-

tation.

The agencies best situated for this work, and the agencies with responsibility

to manage and protect the sea turtle resources, are the Aquatic Products Bureaus,

It is of the greatest importance that personnel in the Aquatic Products Bureaux be

informed about the sea turtle situation and kow best to solve the conservation pro-
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blem. Cooperation and communication between counties and provinces is also of the

highest priority. Full cooperation and collaboration with academic and research

professionals is just as important; in this way the greatest benefits will be derived

from different professionals with different specialities.

The present survey, as those tkat kave gone before, it, represents a small but

significant beginning. A great deal of basic information still needs to be docu-

mented and recorded quantitatively; basic conservation problems need to be solved

-with some urgency; critical habitats must be given the fullest protection ideally as

reserves; fundamental descriptions of the status of the populations and their habitats

need to be distributed and explained to policy makers
j

nationally important laws

made by the central government need to be enforced in tke various counties where

they are now being ignored.

Yet, the results of this survey show that China Has a great diversity of turtle

species, some of whick occur in considerable abundance „ There is a great eagerness

for different agencies to collaborate, including management, academic and research

organizations; this cooperation has also transcended geographic boundaries between

17 counties, 2 provinces and 2 nations. Ail the signs are that successful programmes

are being developed by counties, provinces and the central government. With the

present rate of advance the future for sea turtle conservation and research in China

bodes well.

ACKNOWLEDGE NTS

The survey -would not have been possible without the generous assistance of a

great many people and organisations. Political and academic leaders in the Fujian

Province Government, Fujian Teachers University, and Department of Biology gave

generous support. Local political officials and other authorities, notably leaders and

staff of the Aquatic Products Bureaus, provided valuable assistance in. Pingtan,

Shiski, Zhangzhou, Zhangpu, Dongsha, (Fujian)
,

Shantou, Haifeng, Huidong,

Guangzhou, Yangjiang, Zhanjiang, Haikang, Xuwen, Haikou, Wenckang, Qiongliai,

and Sanya (Guangdong), Various museums assisted with specimens; Fujian Teachers

University (Mr. Zheng Ji)
,
Fujian Provincial Museum (Mr, Lee Shuqing)

, Dong-

shan 2nd Middle School (Mr, Au Yingmou) , South China Sea Institute of Oceano-

logy (Dr Chen Zhenran) , and Zhong Shan University (Dr. Lin Haoren) , Count-

less fishermen in coastal Fujian and Guangdong gave generously of their time and

knowledge „ Invaluable assistance with translations was given by Fan Yen, Liu

Zhelideiig, Zhao Jianzliong, Chen Huanan, Zheng Zhiping, Chen Guoming, Y/en

Jianghua, Zhu Zhiwen, Yin Dahu, Wang Mu, Xiu Xiu, Yang Qinian, Xu Xiu, Lin

Qiuping, Lin Xinyun, and many others. Generous support was also provided by

Mr. Joiin Lundin, USIS, Guangdong. Funding for tlie study was provided by the

• 44



Fujian Provincial Government, Fujian. Bureau of Higher Education, Fujian Tea-

chers University-Department of Biology, and the National Program for Advanced

Study and Research in China, CSCPRC, National Academy of Sciences (Washing-

ton D.C. USA).

To these many people and organizations we are deeply grateful.

BJORNDAL, K. (ed 1982. Biology and Conservation of Sea Turtles. Smithsonian

Institation Press, Washington, D C.

FRAZIER, J, 1971. Observations on sea turtles on Aldabra Atoll. Philisophical

Transactions of the Royal Society (B) 260, 373-410.

FRAZIER, J. 1980. Exploitation of marine turtles in the Indian Ocean. Human

Ecology, 8(4). 329-370.

FRAZIER, J. 1984a.. Contemporary problems in sea turtle biology and conservation.

Madras 27-29 February 1984. Bulletin of the Central marine Fisheries Research

Institute
.
Special Publication, Cochin 18 77-91.

FRAZIER, J. 1984b AnaUsis estadistico de ia tortuga golfina Lepidocketys oUvacea

(Eschscholtz) de Oaxaca, Mexico. Ciencia Pesquera 4(1983) . 49-75.

FRAZIER, J. 1985a. Marine turtles in the Comoro Archipelago. Koninklijke

Nederiandse Akedemie van V/etenschappen 84 177 pp, 18 pis.

FRAZIER, J 1985b. Misldentification of marine turtles j Carefta carefta and Lepi-

docketys oHvacea in the East Pacific „ J • of Herpetotogy 19(1) . 1-11.

FRAZIER, J. in press A key to sea turtle identification in the field.

ZHOU K. 1983. Careita
,
Lepidochelys and Dsrmochelys from coastal waters of

Jiangsu Province. Acta Herpefologica Sinica 2(3) 57-62, pis 7 & 8.

LITERATURE CJTED

APPENDIX \. ABBREVIATiOr^S

Measurements

Curved carapace length

Curved carapace -width

Head width

Plastron length ==PL

CCL

CCW
HW

Museums

Dongshan 2nd. Middle School

Fujian Provincial Museum

Fujian Teachers University

South China Sea Insituts of Oceanology

Zhongshan University

DSMS

FPM
=FTU
= SCSI

=zsu

45



CAPTIONS TO FIGURES

Figure 1. Size frequency histogram for curved carapace length in Ccrefta careita.

Figure 2. Relationship between log curved, carapace width and log curved carapace

length in Caretta ccrefta
.

Figure 3. Relationship between log head width and log curved carapace length in

Caretta caretta
.

Figure 4. Relationship between log plastron length and log curved carapace length

in Caretta caretta.

Figure 5, Size frequency histogram for curved carapace length in Lepidochetys oH-

vacea
.

Figure 6, Relationskip between log curved carapace width and log curved carapace

length in Lepidochetys olivacea

,

Figure 7. Relationship between log head width and log curved carapace length in

Lepidochetys olivacea .

Figure 8. Relationship between log plastron length and log curved carapace length

in Lepidochelys o/2'tm'C0G

Figure 9. Size frequency histogram for curved carapace length in Chelonia mydas.

Figure 10. Relationship between log curved carapace -widtli and log curved cara-

pace length in Chelonia mydas .

Figure 11. Relationship between log head width and log curved carapace length in

Chelonia mydas
.

Figure 12 Relationship between log plastron length and log curved carapace length

in Chelonia mydas ,

Figure 13. Size frequency histogram for curved carapace length in Ereimochelys

imbricata.

Figure 14. Relationship between log curved carapace width and log curved cara-

pace length in Ereimochelys imbricata.

Figure 15. Relationship between log head width and log curved carapace length in

Ereimochelys imbricata.

Figure 16. Relationship between log plastron length and iog curved carapace 1 3ngth

in Ereimochelys imbricata
.

Figure 17. Size frequency histogram for curved carapace length in Dertnochelys

coriacea
,

Figure 18. Relationship between log curved carapace widtli and log curved carapace

length in Dermochelys coriacea
.

Figure 19. Relationship between log head width and log curved carapace length in

Dermochelys coriacea

,
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, 1987)

1 .
(cranial component)

Fig. 1 The shapes of ridges and the

bilateral transverse processes in the

parietal bone

A. Zaocys dhumnades

B. Ptyas mucosus

C. Elaphe taeniura

D. E, radiata

E. E. p, porphyracea

F. E , mandarina

G. E • rufodorsata

H. Entechinus major

I. the ridge of the parietal 2. the

transverse process of the parietal 3, the

ridge of the supraoccipital

1.1 1)

""

""

1)

48 *

(1)

""
90°)

"" 1)

-

Cundall (1981)

i (r (I

Fig. 2 The lateral process in the

prefrontal bone A-H as same as Fig.l

(Da (Da
(Da (D A ([) A

Fig. 3 The nasal bone and the

ascending process of tlie premaxillae

A-H as same as Fig, 1

1, the dorsal vievr of the nasal

2, the anterior vie,f of the premaxilla

1.2 2)

•

.



Fig. 5 The mandibular component
A-H the same as in Fig. 1

the squamosal 2. the broad squamo-qttadrate articulation 3. the narrow squamo-quadrate articulation

• 49 •

B / J

Fig. 4 The palato-maxillary component

A-H the same as Fig. 1

1, the palatine 2. the pterygoid 3. the maxilla

4, the ectopterygoid 5. the medial process 6.

the maxillary process 7. the palatine process

8. the ectopterygoid process 9. the medial

process of the ectopterygoid 10, the lateral

process of the ectopterygoid 11. the ectopterygoid

process extending posteriorly and the elongate

lateral process of the ectopterygoid in E , major

2. nasal component)

2.1 3)

2.2 3)

3. (palato-maxillary com-

ponent)

' 4)

3.1

12-24

20-25

3- 4

20
palatine pro-

cess) ecto-

pterygoid process)



4)

3.2

medial

process, •jchoaiigl process)

3.3

spatii-

late process), Ctmdall (1981)

4)

4. (mandibular component)

fossa)

(5)

V2

2/5

5 .
(hyoid component)

(apparatus hyoideus)

1-2

18- 20 19-20

13 -15 g|

18

•

1 .
(adductores mandibulae)

3

1 2 1

6)

Fig, 8 The cephalic glands of

Z. dhumnades

1. premaxillary gland

2. nasal gland

3. supralabial gland

4. infralabial gland

5. Karderian gland

6. Duvernoy' s gland

7. anterior temporal gland

Fig,

A. Zaocys dhumnades

B. Elaphe taeniura

C. E , mandarina

The adductores mandibulae

D. Entechinus major

1-2 m. adductor mandibulae,

pars anterior

50



Fig. 7 The intermandibular muscles

- A-D the same as in Fig. 6

1. m, intermandibularis anterior

2. m, intermand ibularis posterior,

pars anterior 3. m* intermandibu-

laris, pars posterior 4, m. neuro-

costo-manctibularis

:

2. (musculi intermandibular

is)

3 2

( -

7)

3. (m. constrictor colli)

4. m. hyoglossus)

18-20 7

-

10

3-7

13-15

Harderian Duver-

tio/s

.

Duverno/s 8)
Harderian

, ,

Dinrerno/s

3-4

Davernoy's
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( 1984)

1.

3-4

1/2

'

/ 97-110%,

80-90%;

;^
Duverno/s

2.

Duvernoy's

3.

- 1^2^ •

""

2/5

N]

4.

Duvernoy,s-
'



'
,

,
.

1/2

""

01

3? Co lub rinae

( Colubridae)

3( 3 )-.
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STUDIES ON THE CRANIAL P^ORPHOLOGY OF Zaocys (SERPENTESsCOLUBRIDAE)

Y. A COMPARATIVE STUDY ON THE CRANiAL 10RPH0L0GY OF CHINESE

Zaocys
,
Ptyas, Elaphe AND Entechinus, WITH PRSL M

Y

DISCUSSIONS ON THE FUNCTSON PHYLOG.ENY

Zhang Fuji

( Chengdu Institute of Biology, Academia Sinica)

Abstract

The cranial structures of 10 species of Chinese snakes, Zaocys dhumnades Z
nigromarginatus

,
Ptyas mucosus

,
P. korros, Elaphe taeniura, E

,
porphyracea porphyra-

cea, E , mandor i, E ,
rufodosatG, E , radicta , and Entechinus doriae, in 4 genera

(Colubrinae) are morphologically compared through anatomy.

The characters of their skulls, head muscles, and cephalic glands are discussed

The skulls of all 10 species examined display a generalized colubrid pattern and

are essentially similar, though, some intergeueric and even interspecific differences
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may be observed (Figs, 1-5). These species are different in the shapes of the pari-

etal ridge, the lateral process of the prefrontal, the nasal, the ascending process of

the premaxiilae, the quadrate, and the articular processes of the palato -maxillary-

arch , the size of orbit, the pattern of squamo- quadrate articulation, and the length

of the liyoid apparatus. The main differences in muscles consist in the adductors

mandibulae and the intermandibular muscles (Figs. 6-7). The direction of muscle

fibers and the pattern of function of the adductors mandibulae are different. For

example, when the mouths of Zaocys and a few other snakes are closed, the angle

between the mandible and the pars anterior of m. adductor mandibulae externus

is larger than that in E
,
taenhira, E

,
radiata, and E

,
porphyracea, and the line

of action is almost vertical to the mandible. In Zaocys and a few other snakes, the

m, intermandibular is anterior is comparatively thick and consists of 3 bunches, while

in Elaphe this muscle is narrow. The pars posterior of the m, intermandibular is

posterior of Elaphe is so degenerate that it cannot be determined. Although constrictor

colli is generally present in most snakes, it is absent is some Elaphe snakes, e. g.

taeniura, radiata, and E
' p, porphyracea. Besides, the size of m. hyoglossus is also

different among these snakes. Among the cephalic glands, Duvernoy 's gland pre-

sents the most remarkable difference. There is no such gland in E
,
taeniura, E

, p,

porphyracea, and Entechinus major , and the size of it is different from species to

species in the other snakes observed. It is discovered that the degree of development

of this gland is correlated to the degree of development of the posterior maxillary

teeth. There are at least 4 types of liead structures based on comparison : 1, Zaocys

and Ptyas type; 2. Eniechinus type; 3. E
•
taenhira, E , radiata and E

, p, porphyra-

cea type; and 4. E , mandarina and E
•

rufodorsata. The relationship of the two

snakes of type 4 deserves further study, as considerable differences can be distin-

guished between them, especially between E, rufoclorsata and other species of the

same genus. It is regarded that among these related species, type 3 , which, is rep-

resented by E
•
taeniura, is a primitive group, whereas the genus of Zaocys, to

which Ptyas is closely related, is a derived group, Entechinus is probably an off-

shoot derived from a common ancestor at a primitive stage long ago.

The relationship between the structure and function is preliminarily studied,

using Zaocys and E , taeniura as research objects. These animals are all terrestrial

and feed mainly on mice, birds, lizards, frogs, and fish. However, various species

of Zaocys inhabit waterside and favour frogs and fish, while E ' taeniura lives around

human houses and consumes mice as staple food. It is presumed that the volume

of the mouth cavity of snakes, when swallowing, depends mainly on their ability

to move the maxilla and mandible vertically and horizontally, as well as to move

the cervix horizontally. The ability of E, taeniura to move its maxilla and mandi-

ble vertically is greater than that of Zaocys, while Zaocys is more capable of

moving them horizontally,
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EFFECTS OF CH SC LARGE DOSES OF AN LHRH ANALOGUE

ON THE SPE AT RESPONSE IN THE TOADS

(Plate F)

Wang Shili Wang Long

{Department of Biology ,
Snangdong University , Jinan)

Abstract

An analogue of luteinizing hormone releasing hormone (LHRH), D- Ala^-des-

Glyio-LHRH -etliylamide, was administered subcutaneously 100|ig twice per <fay in

each of 22 toads for a period of 14 consecutive days. The spermiation of the toads

was initially accelerated, and then inhibited during the course of treatment. These

animals resumed spermiation after an injection of either normal toad pituitary

homogenate or human chorionic gonadotropin (HCG) (50lU) . A lot of sperms were

observed to remain in the seminiferous tubules in the testis slice under microscope.

Gonadotropic cells contained large numbers of endoplasmic reticula, mitochondria,

and Golgi bodies, as revealed by observation of pituitary gland under electron

microscope, while the secretory granules could hardly be observed. The results

reveal that after repeated large doses of LHRH analogue the inhibition of sper-

miation occurs. This may results from the exhaustion of gonadotropin stored in the

pituitary gonadotropic cells after the administrations.
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90. 3± 14. 4 (75-130) cm 182. 4 19.8

(144-225)cm,
'

43.7 10.6(26-63)11111171.3 14.1 (45-

95)mm 34. 7 8. 4(20-55)

mm 60.0±10. 8 ( 42 - 78)mm

H 10. 7 2. 783

r = . 792 r . 5«5

4. 4%,

9.1 2.4 (6- 15)cm'
7.7±16111111

f!^ 4 5

5 !^,

4. 4%
3.9<^^^-20.8%10.7<^ -

2.

2.1 1984

5 16- 28 101

68 8[84cm 3

74-91cm 23 5 93cm

2 40%,

20 23 2 95cm

95cm

Tab. 1 Egg number of Naja naja(16~28, May 1.984)

Total

length

(cm)

No. of

samples

No. of snake

conceiving

large eggs

-'' --Tg^ -. --- -—: --

Size of large

eggs

(mm)

Av. No.

of large

eggs

Av. No.

of small

eggs (6mm)

Av. No.

of total

eggs

68-80 10 Q 12. 4.

2

12. ±4.

2

81-90 15 13.5±8.4 13.5±8.4

91-100 15 1G(S7.D5^) 8.3±0.9""4.6±Q.7 20, 9 5.

2

11. 9 3.

7

23.7±8.5

101-110 27 25(92.6%) 9. 3 1.7*5. G 21.4±5.5 i3.8±5.2 33.1±8.6

111-120 29 19(95.0^) 1C!.5 2.8*5.4±0.9 22. 2" 3.08.9 38.0±2
121-129 14 14(i00.0^?) 10. 2 1.9*5. 3±9.

5

23.8.8 16.6±6.2 3T.2±8.0

101 68(6T.3^) 9.7*5.3 28.1±11.9

i

98 '''

8 ?

19

Wa/fl! naja)

1984 4 5 7

1

9 85 7

9

327 (- 119,

c^208) 205 — 100 cfl05)

38 119

18 100

(
1 .



2.2 19 84

4 28 25 .(4)
72cm \

Tab. 4 Pregnant state of Ptyas mucosus
,

28 April 1984

Total length No. of Size of large No. of

small eggs

Size of small Total No.

of sggs

72 40 . <4*3 40

144 51 <5*3 51

153 15 <6*5 15

167 17 8*6.5 28 <5*3 45

167 34 <6*5 34

168 34 <6*4 34

168 34 <6*4 34

169 19 8*6 22 <4*3 41

171 53 <6*5 53

171 11 8*5 14 <3*2 25

180 12 9*5 42 <5*4 54

182 28 <5*4 28

183 22 8*5 12 <4»3 34

184 ~

'

37 <5*3

' 189 15 <6*5 15

193 21 8*5 55 <4*3 76

193 16 9*5 11 <3*2 27

193 49 <5*4 49

194 17 8*6 35 <4*3 52

195 18 9*6 10 <4*4 28

201 31 <6*4 31

204 34 <5*3 34

205, 25 8*5 19 <4*3 44

205 8 8*5 20 <4*3 28

207 49 '<5*4 49

178.3±27.2 16.9±5.0 8.2*5.2 30.9±14.1 4.8*3.6 38.2±12.9

1984 5 24-29 61 171- 180cm

5 52.9% 170cm

ISOcm

93<

-

Tab, 5 Pregnant state of Ptyas mucosus during 24-29, May

Total body No. of No. of snake Size of < 'Av. No. of Av. No.
conccving small eggs of total

length (cm) samp. large eggs large eggs(mm) large eggs ( <6mm) eggs

164-170 10 10. 8 1.3*5. 5±0.

5

22.8+3.3 25.5±11.5 34.6±13.8

171-180 17 9(52.9^) 10.4±1.5*6.0±0.7 19.T±3.2 36.6±19.0 47.0±13.4

181-190 16 15(9g.7^) 11.1±1.5*6.1±0.6 23.9±4.3 2T.T±ii:.5 48.0±9.3

191-200 12 12(100%) 11.4±3.0*5.9±0.5 28. 9 4.

5

31.6±11.6 60.3±12.T

201-215 6 6(100^) 13.1±3.4*6.9±1.0 25.5±4 8 22. 8 9.

T

44.8±12.0

61 46(T5.4^) 11.3*6.0
.

23.6±4.0 30.4±13.4 49.9±10.3
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9 0%( 1) 95cm

1

r = 0.720

1984 7 7 11

(2) 1)

40mm 2)

5 21.9±5.8

9.0±2.2

.
9 4-12

3) 103- 110cm 8 No.

1. 4, 5.

62.5% 1
92.6% 7

-

Tab. 2 Pregnant state of Naja naja , 7 July 1984

Total length

(cm)

No. of

large eggs

Size of

large eggs(mm)

No. of

small eggs

Size of small

eggs —

)

No. of

total eggs

103 22 12*5 22

107 4 47*19 45 8*5 50

108 9 47*23 35 6*4 44

108 36 9*5 36

110 31 8*5 31

110 9 39*22 29 10*4 38

110 9 37*21 " 7*5 50

110 10 40*17 34 10*6 44

115 12 35*18 30 11*4 42

118 8 46*20 36 9*5 U
122 11 40*22 25 10*5

. 36

111.0±5.T 9.0±2.2 42.8*20.3 31. 7.1 8.8*4.6 3T.9±12.6

1985 7 23 3

9 19-25 4

3)

1985

7 22 10

51.0±3.2X24.1±0.7 Moriguchi

1982)

5 3

5 10 5 20 6 15

2 8. 10^

Tab. 3 Pregnant state of Naja naja,

in July and Sept. , 1985'

Date Total length
|

Size of

(cm) eggs

No. of

eggs

Av. No. of

eggs
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r =

0.281,

191-'SOOcm 200cm

I984 7 7 7

151cm ISOcm 2

5, 170cm

6)

Tab. 6 Prengant state of Ptyas mucosus, 7 July 1984

Total No. of large Size of large No. of Size of small Total No .

langthCcm) eggs eggs (mm) sma'l eggs eggs(mm) of eggs

151 2T <4*3 2T

16Q 41 <12*T 41 .

16T 12 36*2Q 17 <8*4 29

168 8 46*20 22 <5*3 30

18Q 9 39*22 29 <10*4 39

182 6 58*18 17 <9»5 23

194 44*18 34 < 1(3*5 41

8.3±2.3 44.6*19.6 26.7±8.8 8.3*4.4 32. T 7.

2

1975

8

1

15 45-SOXSS-

30mm

7

1985 9 17--21 7

7)

6 26.7±8.8 7 27.6

±6. 7 7 9

Tab. 7 Pregnant state of Piyas mucosus

during 17-21 Sept. 1.985

Date of Total Maximum Tctal No.

dissection len.gth(cm) size of eggs of -ggs

9.20 155 7»4 42

9.18 159 8*0 ,

5

9.20 162
' 5*3 31

9.21 16T 3*6 26

9. IT 168 9«-5 27

9.20 ITT T*4 21

9.20 183 10*5 21

16T.3±9.2 T.T*4.6 2T.6±6.7

.

llOcm

190cm

.

3 ): 32 (1 976)
Moriguchi H, M Toriba H Miyata

A Sakai and H SuganO;

Notes on reproductions of captive

snakes observed in the Japan snake

institute during the years 1980-1981.

The Snake vol. 14. 57-60. 1982.
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THE REPRODUCTSONS OF Naja naja AND Phjas mucosus OH

ZHOUSHAN AND NEARBY ISLANDS

Sheng Helin Xie Shengxun Feng Ruiben

(Departmenf of Biology, East China Norma! University)

Abstract

During April and May 1984 and July and September 1985 327 Naja naja (119

females and 208 males) and 205 Ptyas mucosus (100 females and 105 males) were

captured from the main island of Zhoushan and its nearby islands, Zhejiang pro-

vince, and were analized through observation and dissection.

The results show that the right testes in the males of both species were long-

er than the left ones and the difference is significant (P<0.01). The average leng-

ths of the right and left testes in Naja naja are 43. 7 and 34. 7mm, respectively

(t= 10.7) J
and data for the other species are 71.3 and 60. 0mm (t=2. 78)

.

As for the females of Naja naja, those -whicli were as long as or shorter

than 91cm could not lay eggs in that yearj 50% of those that reached a length

of 93-95cin could lay eggs, and 90% of those that measured over 95cm could lay

eggs. The average number of eggs in the body, which had a linear correlation

with the body length (r=0.720, P<0. 01), was 28.1 11. 9 whereas the average

clutch number was 9. Egg-laying occured in early and mid July.

Half of the female Ptyas mucosus with a length of 171- 180cm had an ability of

laying eggs, and 90% of those longer than 180cm could lay eggs. The average

number of eggs found in the body, not correlated with the body length, was 47.

9

±10.3 (r= 0. 281, P0.05). Clutch number was 8.3, however. Egg-laying occured

in mid and late July.
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Rana cancrivora Gravenhorst Discovered in Guangxi

i^awa cancrivora Graveahorst

les? 73 7 10

15

(
Sun Jianyun

(Beihai Museum of Aquaiic Products, Guanxi)

1987 8 25

r

™.
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Elaphe davidi A Record New to Shandong

. 1 977 )

11

1

96 3 6

E/aMe cTamW!' (Sau-

vage),

2

2

9 8.0 +
66.3nim

I/4 2

2

8 3-2-3 1

1

( 2 ); 1-2; 1 3
25-23- 19 174- 180;

64

7

'

7]( 645059

6 3 72 645 7 1

i 96 3 7 8 6372

mm)

63T2 301.0 65.0 25-23-19 183 64

645059 295.0 72.0 25-23-19 169 64

615071 298.0 62.0 25-23-19 183 64

(
Jia Zhenxu

(Dezhou Specialized Class of Agriculture

,

Shandong Universiiy of Agriculture)

1

9 8 7 4 2 1
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i

i I

Digenetic Trematodes from

1986 5

I

2

35

9 1

Diplodiscidae Skrjabin,

1949 Schizamphistomum

Looss, 19 12 1

Fischthal et Kuntz 1975

Schizamphistomum

taiwanensis; ' y4mwro;froema Aciimerov,

I95 9 1 Achmerov

1 95 9 j^nwro-

irerna dombrovskajae; Diplodiscus Die-

sing, I 836

i

6 1)

1 Diplodiscus amphichrus Tu-

bangui, 1935 ( 1)^

'J. ijnini

1

Diplodiscus amphichrus Tubangui

iVaM'x tigrina lateralis

1986 5

I

2
1 9

Common Snakes of Tianjin

3.04-

3.76, 1.131- 1. 658,

1:2. 5

1

9 73 6

1.951-2.968

0.91 6- 1.1 98

0-5 mm

2

Diplodiscus japonicus Yamaguti

2 H j^M.^^R&Diptodiscus japonicus Yama-

guti, 1936 (2)
iVafrf:« tigrina lateralis

1986 5

.
1987 6 24
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1

. ' '

D, amphichrus Tubangui, 1933
•

(

D • amphichrus magnus Srivastava,

1934

Rana cyanophlyctis

Rana tigrina

Hylarana Kassina

Dicroglossus

D . bufonts Wang, 1977

, .. - --

D • japonicus (Yamayuti, 1936)

D • megalochrus Jolinston, 1912

Ht/la aurea

Lymnodynastes peronii

£>. mehrai Pande. 193T Bufo bufo viridis

Rana cyanophlyctis

D , microchrus Jolinston, 1912

Hyla ewingii

Lymnodynastes tasmaniensis

D , minutus Li et Gu, 1978

D • melanosticfi Yamaguti et

Mitunaga 1943

D . nigromaculati Wang, 1977

D . pallascatus Manter et Peitchard,

1964

D. sacculosus Yuen, 1962

Rana erythraea

D. sinicus Li, 1937

D. subclavatus (Goeze, 1782) Bombinaior igneus

Bufo regularis
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D , siibclavaius (Goeze, 1782)

B
•
vulgaris

Dendrodryas sp,

Diplocotyle mtitabile

Emys orbicularis

Lissotriion

Molge alpe^iris

n/f 7 ill I rtn^i ciVX • UlU yUTl^

Natrix nairix

Pelophylax, Phyrtie, frifurus

Redia gracilis

D . tigrinus Wang, 1977

D .
unguiculaius (Rud. , 1819)

Triton palu&ttis

12 1 1

0.245

Gvraulus

prashadi,

Planorbis compressus Segmeniina

i*a

m,

(
(

Li Qingkui Zhang Runsheng Qiu Zhaozhi

(Department of Biology, Nankai University)

Chen Xiqin Liang Zhong

(Tianjin Museum of Naiural Hisiory)
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u

Temperature-Dependent Sex Determination in Reptiles

+ 1/2

•1

936

(Temperature-dependent Sex determination,

TSD)

-

1.

3 3 22 .

ZZ-ZW
XX-XY ZZ-ZW

XX-

.

1

986 1 27 .

1 (Bulj iSSO )»
ZZ-ZW

XX-XY

2/54 ZZ-ZW

5/6 XiXjXzXs-XiXaY

45/145

XX-XY
X1X1X2X2-X1X2Y

1/46 XX-XY

4/33 ZZ-ZW

3/33

XX-XY
X1X1X2X3-X1X2Y

4/18 ZZ-ZW

2

TSD

2 Bull 19?9)
a986)

2 Raynatul 1972)
1982)

1 Osgood(198D)

- 1 Miith 1S81.)

• '5—

L

1

1 /2

Miith BulI(i9Si)

m Bull(lS80)

A (1986)
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3 (Bull )

TSD

+ 7 Bull 0979, 1981), Pkfm(lS7l— 1978, 1982) 1985)

+ 1 Pieau (1971.1975)

+ 2 Yetema (1976,1979)

+ 3 Yetema 199). Morreale 1982)
5-1 + 2 Bill (15)809

' .— 1 Pieau (1982)

+ 1 .
Charnier (1986)

+ Wanger (1980) 1985)

+ 1 Ferguson (1982)

A

•0 r

4=-(
/

I

I

>6 28 30 32

(
°C)

34 3G

c? 4-

'

1-0

—OS r

C 0)

2 2 24 26

( \)

28

b \—
30 32 31

28 30 32 3

( "r
]

2

( C)

A. Bull 19S2)

* CliarEier(lS£'6) ® Mrosovsky(1980)

BuliaSSO) A 1985)

B. f D. 2):

) Ferguson 1 S82

)

Vogt 1982)

c. 1): Yeteina(1978)
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( 1),

.
2;

2. (TSD) .

Clianiier(i 96 S)

J^mc agame)

26-27"C 97 . 8% 29 t;

1009& 28—43 'C

50^

( 3)

.

3

2:

i
S'C

If

(30-35 'C))

(

2 0- 27 '0 () 2 C),

2 A B) If

(Chelydra serpentina) 3010

2 01C 20-sot;

( 2
, D)

1.

Fergusoa Joanen(i 932 )

(Alligaior mississippiensis)

2-3 Bull Vogt(i 980
(Chrysemys picta)

19

4).

25 'C)

(30.5'C) . 16

! 9

• 72. •

4

JfSI
16 0/lT

251C->30.5TC
19 16/16

18 9/9

21 5/27

23 0/19

2.

Ferguses Joanen

(i 982 )

3010

34 °C

32 t;

so'c

34 'C 99?& 11

31-341

S

(1983) 6

4

Vogt I 982 ).
' ( 1 )

V

2

(2) 3)



. Bull 1982)

(Chrysemys picta) fPS {Grapte-

mys pseudogeogra i>/i'caf) ( 3 )

10

z-

\
/ '>

;'j'K { °c)

3

——
®……•- • -A
A……A •

3 1)

(2)

1)(2),

;

f

1. Charnov Bun Charnov Bull(1977)

(fitness)

Ferguson JoaDen(1982)

30 34'C

.

( 5)

Charnov Bull

TSD

5 Ferguson 1982^)

( 1 )

(g) (g) (g) (g)

3 97

94

65.i±5.7

66.2±6.i

47.6±3.1

43.7±4.0

3T.8±3.9

38.2±4.6

8.1±2.2

5.3±1.9

32t
85

13

65. 8 6.

8

46.2±4.5

45.8±3.9

36.8±4.2

37.0±4.0

7. ±2.

5

. 6±2.8

( 2 )

. (g) (g) (g)

• 31. i it)

34

15

3

38.1±2.8

3T.5±G.5

28. T"
28.8±(3.3 8.5±0.5
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2. Bull(i 98 l) '

.

19S4)

-

'

I H-Y

I
'

~

-

~
T

'

i

I

I( m

H-Y

H-Y

H-Y + )

(6) H-Y

Y Ife

H-Y
H-

Y

14 i3 H-Y

( 7)
Zaborski 1982) (Em{/s orbicularis)

- 74 -

6 H-Y

H-Y .
d^(XY)

2(ZW) g
d^(XY)

•

ZW( $

7 H-¥

(

1

934

H-Y

2 — +
m 2 +

5
,

+

1 +

3 —-
j +

H-Y

25t) SO'C

28.5-29°C^ H-Y H-Y

H-Y
H-Y

H-Y

H-Y

H-Y

i^, ;i
ft

(
Hou Liug

(Departmeni of Biology,

Hunan Normal University)
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* C- Ag-NORs

I

A, B) C- C, D) Ag-NORs (E)

The karyotype (A, B) , C-banding pattern (C, D) and Ag-NORs (E) of

Ophisaiirus harti Boulenger
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The unferuli :ed egg is in meiodc meiapase I • X1320

Fifteen mimues after ferdlization, the sperm has penetrated

into the cortex of the egg. X 20

Twenty-five minutes after fertilization, the sperm head,

starts to decondense. X1320

Twenty-five minutes after fertilization, the egg is in the end

of meiotic metaphase I • X 20

The male pronucleus, fifty-five minutes after fertilization, X720

The female pronucleus, fifty-five minutes after fertilization, X 20

Two pronuclei in the clear area, seventy-five minutes

after fertilization. X720

Two pronuclei conjugate, ninety-five minutes after

fertilization. Xt20



: LHRH-A

F

Fig 1, The spermary histology of the normal toads . (X^QO)

Fig 2. Observation on the spermary of the toads administered

twice daily with large doses of LHRH analogue for 14d.

(X4OO) , A lot of sperms remained in the seminiferous tubules

can be seen when thier spermiation was inhibited.

Fig 3. Observation on the spermary of the contrast toads injected twice

daily with 50lU HCG for 15d. (X4OO). Spermiogenesis is

active ( and spermatic cell is proliferative.

Fig 4. Portion of gonadotropic cell of the normal toads. (X28000)

.

GTH: gonadotropin; Nu: nucleus.

Fig 5 • Gonadotropic cell of the toads administered twice daily

with large doses of LHRL analogue for 14d. (XII6OO). Nu:

nucleus; G: Golgi body; RE: rough endoplasmic reticulum;

V vesicle; Mt: mitochondria.
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