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SHINISAURIDAE Ahl
Shinisauridae E. Ahl., “1929’ (1930), Sitzungsber, Gesellsch. Naturforsch. Freunde, Berlin, 1929: 329

Family diagnosis: Moderate body size, robust torso, four limbs all well developed, phalanges with acute and curved claws, tail long.  Cranial osteoderms are of varying morphology, are both keeled or smooth, and in symmetrical alignment.  Two large osteoderms are present on the frontal in a “)(“ configuration.  Dorsal cervical region has large keeled osteoderms between which are scattered finer granular scales.  Tail is extremely long with two rows of large dorsal osteoderms (mane scales) resembling the configuration on the Crocodilia and composing conspicuous keeled ridges.  Pineal foramen penetrates parietal, teeth are present on the pterygoid, ribs are present on cervical 3, intercalvical is nearly cruciform with an elongated medial shaft, an osteoderm is present ventral to the squamosal, eyelid is well developed, pupil is oval, anterior tongue is forked, there is a long scale-shaped process on the end of the tongue, dentition is small, conical and pleurodont.

23. Shinisaurus Ahl, 1930
Shinisaurus E. Ahl, “1929” (1930), Sitzungsher, Gessellsch, Naturforsch, Freunde, Berlin, 1929:329. Type species: Shinisaurus crocodilurus E. Ahl., 1930, by monotypy.

Genus diagnosis: As for family.

Inhabits riparion habitats, frequently crawls among branches bordering mountain streams, ingests earthworms, small fish, insects and is ovoviviparous.

The genus contains only the single species crocodilurus which inhabits the Guangxi Autonomous Region (province).

(93) Shinisaurus crocodilurus Ahl, 1930 (Plate VII, Figure 1)

Shinisaurus crocodilurus E. Ahl, “1929’ (1930), Sitzungsber, Gesellsch. Naturforsch. Freunde, Berlin, 1929;329. Type locality: Yao Shan, Kwangsi (=Guangxi Zhuang Autonomous Region), China; 1,500 meters.

Local appellation: Large sleeping serpent (Jinxiu Co.), Large sleeping fish (Zhaoping Co.), Falling water dog (Hexian Co.).

Species diagnosis: Females with lengths of 222-397 mm, males with lengths between 156-360 mm, torso is tubular, tail is laterally flattened resembling the crocodilian condition with its dorsal surface bearing two distinct rows of large osteoderms.

Morphology: Torso is tubular, tail is laterally flattened resembling the crocodilian condition, males generally have a length of 156-360 mm and females 222-397 mm.  The Shinisaurus body can be divided into five sections: cranial, cervical, torso, caudal and limbs.  The rostrum is low and blunt, skull is slightly rectangular in outline with two distinct lateral angular protrusions.  Occipital region has a transverse groove that extends to the posterior maxillary angle.  Maxillae and mandibles bear conical pleurodont dentition.  External nares perforate the midportion of the nasal scales.  Cheek region is high, cranial dorsal surface may be adorned with either keeled or smooth osteoderms with the majority being in symmetrical alignment, although size and morphology are inconsistent.  Orbits are oval, eyelids are well developed, pupils are circular, three dorsal orbital osteoderms are surrounded by two or three smaller scales laterally to which are 11-12 eyelash scales.  On the medial margin of the orbit there is only one relatively large osteoderm which together with its counterpart form a “)(“ configuration on the frontal and at the midpoint of which is a small scale.  Posterior to the orbit are six large angularly keeled osteoderms that extend to the occipital region.  A small white pineal eye is present between the parietal scales.  Scales on the lateral temporal region are small but associated with a vertical alignment of four to five large keeled osteoderms.  There are 19 scales on the upper lip and gular osteoderms are conical.  The cervical region is short but flexible with large keeled osteoderms dorsally between which are scattered finer granular scales.  The dorsal caudal region has rather large keeled medial osteoderms that are aligned in two distinct parallel rows.  At the base of the tail they are relatively widely spaced but this distance gradually atenuates toward the end of the tail.  Anteroventral osteoderms are smooth, glossy, rectangular, and are aligned in 29 rows with 10-14 scales in each row.  Caudal ventral osteoderms are narrow, long, aligned in 83 transverse rows in longitudinal alignment, and at the termination of the tail they maintain keels.  Lateral osteoderms on the torso are small, aligned in 83 rows, and present in three morphologies: circular, elliptical, and multifaceted.  The cloaca is situated at the junction of the tail and posterior torso where it is surrounded by quadrate scales.  The male cloaca contains two intersecting chambers.  Both sexes bear a single pair of sexual glands that open at the lateral boundary of the cloaca for the secretion of pheromonal fluids.  The tail is flattened and long as an apparatus of balance.  The four limbs are short and small.  The forelimb digits are long with a formula of 4-3-2-5-1.  Hindlimb digits are also long with a formula of 4-3-5-2-1.  When the limbs are appressed to the torso in opposition to each other, the distal phalanges overlap slightly.  Ungual phalanges are sharp and recurved.

On living specimens, the dorsal coloration is dark brown, dorsal cranial scales are dark, but the lateral cranium and torso is terra-cotta tan ornamented with black stripes.  Eighteen stripes also radiate around the eyes, with one posterior stripe being relatively long and three dorsal stripes being relatively wide.  Posterolaterally on the torso, banded ornamentation is irregular.  Ventrally, the coloration is light yellow with short black streaks, while on the caudal region there are 11-12 black and yellow transverse bands.  On juveniles, ventral transverse banding is conspicuous.  On the cranium of hatchlings there is a transverse triangular shaped stripe.  Banding patterns vary with biogeographical distribution, as in Zhaohu Co. the specimens have a conspicuous large black elliptical band on the upper forearm.  On the Yaoshan specimens the ventral scales are dull yellow with almost no dark coloration and an albino specimen was collected at this locality.  On the Hexian specimens the dorsal caudal osteoderms are distinctly  reddish-orange.

Cellular construction (Not translated.)

Observed specimens: Guangxi Province, Jinxiu Co: from the town of Dayaoshan: three females and one male (GNU-G0081-84).  From the town of Zhaohu: four females and six males (GNU-Z0095-104).  From Hexian Co.: two females and three males (GNU0081-85).

Biological conditions: Shinisaurus frequently inhabits small impounded mountain streams.  During the night, individuals lie quietly concealed, some with head held high and some with head low on rocks or branches approximately one meter from the water.  When on branches the four limbs are tightly clutched, eyes are shut, and the individual may remain completely immobile the entire night.  Daytime activity is frequently the same.  Due to this inactivity, some of the local populace refer to the animal as “Large sleeping serpent.”  If suddenly startled, it immediately jumps into the water to conceal itself under rocks or in cavities.  This is also the reason for the local appellation “Falling water-dog.”  Shinisaurus is not prone to intense activity.  Each day at dawn or dusk it appears to initiate active search for food.  Mating season is between June and August when there is more frequent activity.  If its head or mouth is touched, it then feels threatened and its defensive response is an attack position with an opened mouth.  Occasionally, it engages in mutual biting and wrestling which is abnormal.  Occasionally a manus, pes, phalanx, or tail is dislocated.  The tail is capable of regeneration but the replacement tail differs from the original, being more blunt and black in coloration and lacking dorsal keels, although small scales are present.

Shinisaurus subsists on lower forms including worms, cockroaches, the yellow rice borer, small fish, tadpoles, and frogs.  Upon spying prey, it may lie in wait or stealthily creep forward to suddenly attack with its mouth and then slowly swallow the prey item.  Regardless of the size of the Shinisaurus individual, after the ingestion of a meal all return to a mode of quiet inactivity in concealment.  In general, male behavior is more lively and ferocious as opposed to the female’s which is subdued and docile.

In the winter Shinisaurus initiates hibernation when the temperature lowers to approximately 9°C which lasts for approximately 4 months and ends when the ambient temperature within the creeks again raise to 18°C, not long after which mating season initiates.  Copulation occurs for six to eight months in aquatic environments.  Upon pregnancy the female terminates mating behavior and her activity gradually decreases.  Shinisaurus is ovoviviparous and the embryo generally takes four months to develop completely, surviving through the winter within the mother until April fourth or fifth when the ambient temperature reaches 20°-24°C, the female awakens from hibernation, and begins farrowing.  The latest period of farrowing for this species is the first ten days of June.  Each litter may produce from two to eight individuals.  Prior to depositing the eggs most pregnant females will lie inactive on the bank of a stream and will not ingest food.  At this time, reaction and movement to external stimulation is extremely retarded.  One or two days is generally required to lay the eggs depending upon ambient conditions.  If there occurs a radical fluctuation in temperature the egg-laying process will cease for up to three to four days, or until the process is gradually completed.  This may also result in infant mutation (frequently with a weakened individual exhibiting a curved torso and tail) that will commonly die within three to five days.

Upon birth, the infant is wrapped in amnion which is immediately shredded by the forelimbs.  The infant is capable of extremely rapid mobility and immediate swimming.  After the female gives birth, she requires one to two days recuperation prior to resuming her normal feeding activity.  The length of a newborn is 121-131 mm and its morphology is nearly identical to an adult, however, it is distinct in its slightly darker coloration, particularly on the dorsal cranium where there is an extremely conspicuous triangular yellow marking which gradually disappears after the passage of approximately 9 months.  Additionally, the acoustic membrane is more noticeable than on adults, the groove between the head a neck is more prominent, and the two rows of keeled caudal osteoderms are more pronounced (Huang, 1983; Zhang, 1983; and Tang et al., 1986).

An adolescent will not conceal itself in water more than five minutes while an adult can maintain 10-20 minute submersion.  An adolescent is also more sensitive to external stimuli, particularly temperature fluctuation.  Thus an adolescent will enter or awaken from hibernation earlier than an adult.  Statistical data from specimens GNU83001-83008 (Zhang et al., 1985) indicate that adolescents enter hibernation at 10°-11°C, while adult specimens GNU80001-800011 did not enter hibernation until 8°-9°C.  In adolescents the four limbs and torso are immobile during hibernation, the stomach opposes the ground, and the head is suspended with eyes closed.  Awakening from hibernation to resume normal activity occurs between temperatures of 12°-17°C.  Adults require an elevated temperature of between 15°-18°C to awaken from hibernation.

Shinisaurus habitat conditions: Shinisaurus inhabits a narrow biozone in eastern Guangxi Province between north latitude 23°25’-24°45’ and east longitude 110°48’-110°00’.  Annual ambient temperature averages 19.56°C with annual minimal temperature reaching 2° to -4°C and maximum temperature reaching 28.5°-38.8°.  It does not inhabit streams exceeding 760 m in elevation.  The localities it is documented from include Luoxiangshan and Longjunshan in the Jinxiuyao Autonomous Region (Jinxiu Co.) at 760 m elevation; Guanniuding, Zhaoping Co, at 753 m; the village of Zhuhaojie, Xiayixiang, Mengshan Co. at 700 m; the village of Jianghuashui, Guposhan, Hexian Co. at 600 m; the region around Lisongxiang between 200-500 m; and the mountainous region around Guiping Co. and Pingnan Co. between 60-300 m.  These regions have copious annual average rainfall of 1,360-2,570 mm with a humid to semi-humid climate.  The majority of the plant cover is mixed conifer and broad leafed forest or semi-tropical, dry to moist seasonal forest.

Biogeography: Ahl (1930) stated that Shinisaurus was restricted solely to Luoxiangxiang, Jinxiu Co., Guangxi Province.  In recent years, local research has not only documented its presence in the several mountain chains around Luoxiangxiang, Jinxiuya Autonomous Region, but also in the following mountainous locations: Lisongxian and Guposhan, Hexian Co; Jiulongxiang and Beituoxiang, Zhaoping Co.; Datengxia in the boundary region between Wuxuan and Guiping counties; the villages of Luoyicun and Sanliancun, Tongxin,  Guiping Co.; the village of Huawangshui, Dapengxiang, Pingnan Co; and Zhuhaojie in Xiayiyao autonomous municipality of Mengshan Co. (Shen et al, 1982; Liu et al., 1989; and Zhang et al., 1983, 1996).

Taxonomy: Ahl (1930) diagnosed Shinisaurus as a single family, single genus, and single species.  Subsequently McDowell and Bogert (1954) reassigned the genus to a subfamily within the Xenosauridae based upon cranial and dermal characters.  Later, Hu et al. (1984) proposed resurrecting the family Shinisauridae on the basis of vivisection observations which illustrated the distinct primitive nature of the genus and clearly set it apart from the family Xenosauridae.  They also conducted a preliminary discussion of the family’s phylogenetic position.  Zhang et al. (1996) conducted a comprehensive discussion of the genus’s taxonomic status based upon its geographic distribution, morphology, ecology, and microbiological aspects and confirmed that the genus is indeed a primitive lacertid representing an autapomorphic taxon of South China, or a post- Quaternary remnant which was derived from a primitive anguid and represented an independent lineage that was not able to sufficiently evolve.  Its morphological conservatism justifies it as an independent family within the Lacertilia.

Conservation:  Shinisaurus is a rare and endangered family specific to China.  In 1989, the members of the Convention on International Trade in Endangered Species listed it in the appendix of the Second International Endangered Species Pact as a taxon that that requires protection.  Being a primitive lacertilian, it has extremely significant scientific value toward research into all families within the order Lacertilia.  Within the past several years the habitats of Shinisaurus have degenerated with some localities being drained or defoliated causing local extinctions.  Furthermore, the species has suffered capture and death by human predation.  Its habitat distribution is extremely restricted and its population is very small, existing within endangered habitats.  Current population is estimated at merely 3,000 members.  In 1988 the State Council of China dispatched a edict to the Ministry of Forestry designating highest priority for endangered species entitled “National Wild Animal Register Designating Highest Protection” (National Correspondence 144).  Not only did this communique designate the Shinisaurus habitat of Dayaoshan under State protection but other habitats as well.  The edict protecting Shinisaurus habitats strictly prohibits arbitrary collection and promotes the maintenance of the population.  Furthermore, as the reproduction and survival rates are low, a great effort should be expended to promote artificial breeding programs.

Table 64. Measurements of Shinisaurus crocodilurus Ahl (mm).
Specimen

#GNU-
Guangxi

Locality
Sex
Head-body

length
Tail

length
Head

length
Head

breadth
Head

height
Forlimb

length
Hindlimb

length

G00081
Jinxiu
F
397
200
36.2
18.1
18.0
38.0
55

G00082
Jinxiu
F
367
195
36.0
18.0
17.0
37.P
54

G00083
Jinxiu
F
360
187
35.5
18.0
17.0
37.0
54

G00084
Jinxiu
M
360
180
35.5
18.0
16.0
37.0
54

Z00095
Zhaoping
M
308
154
35.0
17.0
16.0
37.0
54

Z00096
Zhaoping
F
285
153
32.0
18.0
16.0
36.0
51

Z00097
Zhaoping
F
272
153
32.0
17.0
17.0
42.0
51

Z00098
Zhaoping
F
265
165
32.0
17.0
17.0
35.1
41

Z00099
Zhaoping
M
207
87*
28.0
17.0
17.0
39.0
42

Z00100
Zhaoping
M
189
100
21.0
14.0
12.0
26.0
40

Z00101
Zhaoping
F
292.2
166
31.5
21.0
22.0
41.0
51

Z00102
Zhaoping
M
274
152
31.5
22.0
22.0
40.0
47

Z00103
Zhaoping
M
252
121*
32.0
20.0
20.0
40.0
49

Z00104
Zhaoping
M
293
172
34.0
20.0
21.6
40.0
49

00081
Hexian
M
174
105
22.0
10.0
17.0
22.0
31

00082
Hexian
M
156
85
22.0
10.0
16.0
20.0
29

00083
Hexian
F
222
110
22.0
10.0
17.0
30.0
45

00084
Hexian
F
240
142
22.0
10.0
17.0
30.0
42

00085
Hexian
M
249
143
23.0
10.0
17.0
32.0
44

*Regenerated tail.




