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Among Mesoaoic fossil reptiles whose remains are associated with continental deposits, the most widespread in Kazakhstan and Central Asia are dinosaurs and turtles.  Usually, the remains of dinosaurs and turtles are found together; not infrequently they are also accompanied by the remains of crocodiles.  During the last five years (1957-1962) the author of this article studied dinosaur sites within the limits of Kazakhstan and Central Asia.  Field research enabled us to establish the presence of original occurrences of dinosaur faunas.  In the most promising areas excavations were carried out that yielded valuable material, which was especially important because until recently, despite the vastness of Kazakhstan and Central Asia, only fragmentary remains of dinosaurs were known from these areas, such remains being found in secondary burial and yielding little for paleontology or geology.


It is to the results of the field work involved in investigating the dinosaur sites that this article is devoted.

Turgai Depression


Shakh-Shakh Site.  Located 80 km north of Karmakchi (Dzhusaly Station) in Kzyl-Orda Oblast, along the motor road to Karsakpai.


The first information on discoveries of dinosaur bones in this region was obtained in 1956 from geologists K. V. Nikiforova and N. A. Konstantinova.  An expedition of the Paleological Institute (E. I. Belyaeva, A. K. Rozhdestvenskii and B. A. Trofimov) in 1957 explored this region, and 8 km southeast of the Shakh-Shakh hill-plateau discovered a large accumulation of bones of Upper Cretaceous dinosaurs and other reptiles*.  Here small-scale excavations were undertaken which yielded the skull of a duck-billed dinosaur – the first original occurrence of dinosaurs

in Kazakhstan and Central Asia as a whole.

The most complete cross-section of bone-bearing deposits, assigned by K. V. Nikiforova (1960) to the Beleuta Suite (Turonian–Santonian), has been discovered at the place of the excavations of 1957 (Shakh-Shakh II, Fig. 1).  Here the lower part of the stratum is represented by red clays (2 meters) that fill the bottom of the basin and upwards are replaced by light gray clayey sands (2 meters), on which lies a band (10 to 12 meters) of bone-bearing clays, of variegated color below and red above, with intercalations of sand and thin, platy sandsstones in the middle.  It is precisely in these intercalations that bones are most concentrated, although they are also found on the level of the entire band and above.  Bones associated with sandy facies have usually been colored brown by iron compounds, while bones associated with clayey facies have for the most part been colored black by manganese compounds.  Undoubtedly of the greatest interest is the skull of a duck-billed dinosaur taken from the central area of the bone-bearing.clays; it is so far the most complete of all those found in the USSR.  The discovery of a hadrosaur skull in its original bed has enabled us for the first time to establish the presence of unrewashed bone-bearing Cretaceous deposits in Kazakhstan and to substantiate the theoretical prospects for further exploration in this direction.  In addition to the hadrosaur skull, in rock waste on the level of the band of variegated and red clays there was collected a considerable quantity of bones of hadrosaurs and comparatively small predatory dinosaurs; the carapaces and other bones of various turtles; the jaws, teeth, carapaces and other banes of crocodiles; the remains of fishes, and a huge claw-shaped phalanx of the type of those found by a Mongolian expedition in the Upper Cretaceous deposits of the Nemegtin Basin in the Southern Gobi and described by E. A. Maleev (1954) as belonging to a  therizinosaur.  The discrete remains of reptiles are also found at the level of an upper band (8 to 10 meters) of micaceous sands that are light gray above and tinted brown, red, yellow and carmine-violet below.  Several intercalations of platy sandstones are confined to these sands.  Bones from this band are white or brownish in conformity with the color of the rocks.  The cycle of lake and river deposits concludes here in a small band (2 to 6 meters) of red gypsiferous clays, above which in the northeast (in the Shakh-Shakh I region – a triangulation mark) extends a fairly large intercalation of gypsum indicating possibly a transition to lagoon and marine deposits.

Above this intercalation of gypsum in the Shakh-Shakh I region (see Fig. 2) extends a very thick (13 to 15 meters) band of greenish-gray and brown sands on whose rock waste were found coral fragments and segments of sea lilies.  These sands are covered with the conglomerate (among which are many phosphorite concretions) that forms the surface of the plateau.  The upper part of the Shakh-Shakh section also belongs most probably to the Upper Cretaceous, since in the rock waste up to the very top are found fragments of dinosaur bones, which, it is true, are rounded and possibly redeposited.  The greatest accumulation of bones was found in the region of Shakh-Shakh I, precisely in the area of the greatest thickness of the bone-bearing deposits, which corresponds, evidently, to the deepest erosional cut.  The thickness of the bone-bearing layers is sharply reduced to the north (Shakh-Shakh II), where there extend the layers of the upper part of the stratum.  Exploratory operations carried out to the west (the Bai-Khozha Station region) and to the east (in the direction of Arys-Kum) have so far not yielded any sites more promising than Shakh-Shakh II, since in these regions the thickness of the bone-bearing deposits is either small in general, or they are not laid bare in their bone-bearing area, and there are few reptile remains in the rock waste.  The Shakh-Shakh region, however, is undoubtedly promising for further paleontological investigations – here excavations can be arranged, but with the use of the appropriate equipment (for example, compressors with pneumatic drills), since the bone-bearing layers represent very tough, compact rock that cannot be worked manually.

The Central Kyzyl-Kums

[image: image1..pict]The Dzhara-Khuduk (Itemir) Site, situated in the Mynbulak Depression, is located approximately 100 km from the settlement of Uch-Khuduk on the old road to Turtkul'.  Finds of'disconnected remains of dinosaurs in the Kyzyl-Kums have been known from as early as 1914 (A. D. Arkhangel’skii, 1916).  In subsequent years the remains of dinosaurs in the Kyzyl-Kums were collected ty A. F. Sosedko (1937) and other geologists.  In 1958 I carried out a paleontological investigation of the Dzhara-Khuduk (Itemir) Site, where there was found an original bed of bones occurring in a bluff that lay in a latitudinal direction and was about 5 or 6 km long.

Here the lower part of the section (see Fig. 2) is formed by light gray sands (1 to 8 meters) assigned to the Upper Turonian.  Above lies a thick (about 70 meters) stratum of light-colored (almost white) sands with alternating streaks of obliquely laminated ocherous and orange sands;  this stratum is usually divided into three or four (but occasionally even up to eight) lenticular intercalations of conglomerates that form plates and in places develop into sandstones.  The stratum

includes the remains of dinosaurs and other vertebrates and its age is assumed to be Upper Turonian.  The section is crowned with light-colored sands containing a marine microfauna of Senonian age and, still higher, by Paleogene clays.  Apart from the remains of fish (vertebrae), turtles and crocodiles (carapaces), in the bone-bearing (Upper Turonian) stratum were found bones of dinosaurs – duck-billed (Hadrosauridae), Carnosauria, Ornithomimidae, Ankylosauria and, possibly, Ceratopsia.  Bones were found in rock waste at the level of the entire stratum, but in their original bed they were discovered in the tvo highest conglomerate intercalations, the lower of which developed into a dark violet sandstone rich in manganese, and in places into a brown, iron-rich sandstone.  The colors of the bones were correspondingly dark violet and brown.  In the violet sandstone were found two matching and, what is more, whole, seat bones of Hadrosauridae.  Here, together with the bones has been found a fairly large quantity of tree leaf prints, and the trunks

themselves have been encountered.  In the upper layer of the conglomerate, whose shingle consisted of clayey pebbles, siderite and fine flint and quartz, there was found the lower jaw of a small, duck-billed dinosaur.  Of considerably greater paleontological interest, however, were the bony carapaces of the dorsal girdle of an armoured dinosaur and a horn which could belong to a ceratopsid, which was particularly important, since until then the remains of real ceratopsids, or of horned dinosaurs, bad not been known from within the boundaries of Asia*.  The foregoing fossils were found in rock waste (below the upper intercalation of conglomerates).  Skull bones of crocodiles, and numerous carapaces of turtles belonging to several species, are also worth noting.  The largest quantity of bones has been noted in the central part of the bluff – where the Upper Turonian deposits are at their maximum thickness, and also in the eastern part of the bluff, where the conglomerate facies are replaced by dark violet or brown sandstones.  The bones are in the best state of preservation in sandstones, in which they are rounded either not at all or only very slightly.  In the conglomerates the bones are more rounded, but in general not to a very great extent, which indicates that these bones, which have already been mineralized (and consequently buried earlier) were moved only a short distance.  This agrees fully with the abundance, in the conglomerates, of clayey shingle, which could not have been preserved if it had been transferred for a considerable distance.  A conglomerate of dinosaur bones that occasionally cover the surface of the plateau indicates that these bones were projected out of higher, eroded layers.  The bones, being already highly mineralized, did not disintegrate at the surface, but over a long period of time acquired a “desert varnish" – they became black.  The Dzhara-Khuduk site, evidently, was formed under river conditions, in which the main channel ran through the western part of the bluff (to judge from the greatest cut of the bone-bearing stratum).  In the river bed, sands were for the most part deposited; at times, erosion intensified and conglomerates appeared.  In the eastern part, where noticeable facies variability occurred owing to the considerable development of clayey intercalations and the development, at a short distance, of the conglomerates into sandstones, there were most probably channels branching out from the central bed, with the general direction of the river current, to judge from the slope of the layers, heading north.

The site probably formed near the delta sector of a river, which can be indicated by the large dimensions of the bed, the comparative fineness of the grains of deposited material, the characteristic cross bedding of the sands and the sharks’ teeth found in the sands.  The absence, however, of skeletons or at least their parts, which are peculiar to delta sites, as well as the absence of Sauropoda bones, which are highly characteristic of deposits of the underwater areas of a delta, and, finally, the clearly evident lateral channels, which apparently now and then changed into oxbow lakes, indicate that the site formed above the delta, in any case above its underwater area.

The vertebrate fauna of the Itemir site was mainly of a water habit, since the bones of duck-billed dinosaurs and water turtles predominated.  It is true that there occurred fairly frequently the bones of small, predatory dinosaurs mainly of the Ornithomimidae, which were not inhabitants of water basins.  The bones of crocodiles, which prefer calm to flowing water, were comparatively rare.  The bones of typical terrestrial forms, such as armored and horned dinosaurs, occurred in the form of single finds.  The presence of shark teeth can be explained either by the intrusion of marine waters into the delta area or by the erosion, by delta channels, of shallow marine deposits in the shore zone and by the secondary burial of the sharks’ teeth as a residual fraction.

The Dzhara-Khuduk site, despite its comparatively small dimensions and its relative poverty of material, which have so far not made it possible to arrange excavations, nonetheless deserves attention in the future especially as the most western region in the Tien Shan zone of dinosaur sites.

Northern Tien Shan Area

1.  Tashkent region, Syuk-Syuk Site, 45 km north of the city of Tashkent.  This site was discovered in 1961 by G. A. Belen’kii, a geologist.  In the same year a group from the Paleontological Institute (A. K. Rozhdestvenskii) organized excavations here which yielded almost an entire skeleton* of a duck-billed dinosaur of the subfamily Cheneosaurinae (see Fig. 4), and a first paleontological study was carried out (G. A. Belen’kii and A. K. Rozhdestvenskii, 1963).  This was the first site in Central Asia with an original occurrence of a dinosaur skeleton, which immeasurably heightened both the paleontological and stratigraphic value of this find as compared with all the others hitherto known in Central Asia and Kazakhstan.  The cross-section of the Syuk-Syuk site recalls in a general way the Upper Cretaceous strata of the Kyzyl-Kums.  The main part of the Syuk-Syuk section consists of a thick (about 95 meters) band of gritstones, sands, sandstones, siltstones and clays with a predominance of rosy and ocherous-red tints.  Fragments of dinosaur bones are found in some intercalations.  Above lies a fairly consistent layer of conglomerate about one meter thick, with a shingle of rosy marl, and fragments of dinosaur bones and wood.  This conglomerate corresponds to the "dinosaur horizon" in the narrow sense of the word, since in the Tien Shan zone the main finds of dinosaur bones were associated with it (V. D. Prinada, 1925 and 1926; A. N. Ryabinin, 1939).  The portion of the section that we have described, including the conglomerate intercalation, has been assigned by G. A. Belen’kii (1961) to the highs of the Chanak Suite.  Above the dinosaur conglomerate occurs a band of rosy-gray, obliquely laminated sands with intercalations of gray and variegated clays of a total thickness of 37 meters.  In the lower part of the band, approximately 1.5 to 2 meters above the roof of the conglomerate, a dinosaur skeleton was in fact found.  The band of layers that we have described, which contained a dinosaur skeleton, has been assigned, according to G. A. Belen’kii (1961), to the lower part of the Darbaza Suite and dates from no later than the Upper Turonian, since the overlying gray sandstones that crown the section at the Syuk-Syuk wells also contain the shells of marine pelecypods and gastropods of the Upper Turonian.  The Senonian is represented by a band of rosy-gray calcareous sandstones (34 meters) opening south of the Syuk-Syuk wells.  The Cretaceous section is crowned by a band of variegated clays and sandstones (62 meters) that gradually develop into deposits with a Paleogene fauna.  The finding of a dinosaur skeleton immediately above the “dinosaur horizon” compels us to reject a previous opinion (I. A. Efremov, 1944) that this horizon was deposited in the Paleogene.

        The Syuk-Syuk site, to judge from geological data (the fine-grained quality of the enclosing rock, the oblique lamination, etc.) and the state of preservation of the skeleton, developed in a delta region, and this shows promise for further paleontological exploration in the Tashkent region, although the bulldozer excavations that I organized at Syuk-Syuk in 1962 did not yield any positive results.

Even earlier known dinosaur sites along the northern spurs of the Tien Shan include: Sary-Agach (near Chengel’dy Station), Tuz-Kul’ and Bozaby (on the southern and northern outskirts of Muyun-Kumy), Kshi-Kalkan (Little Kalkan), and Karacheku (in the Ili River Basin); these sites were additionally explored by the Paleontological Institute group (I. M. Klebanova and A. K. Rozhdestvenskii) in 1961.  The dinosaur bones at these sites are associated with conglomerates, considerably disconnected, rounded, and evidently in a secondary occurrence.  In my opinion, therefore, these sites are not promising for further excavations.

The sections in the region of Chengel’dy Station and further west – along the northern slope of the Alym-Tau – from which V. D. Prinada made his collections (as a result of excavations) and which were processed by A. N. Ryabinyn (1939), resemble the Syuk-Syuk section; there are, however, facies differences, and the bones in them have been found mainly in conglomerates.  Still, owing to the find of a dinosaur skeleton, the entire Tien Shan region as a whole should be given a thorough paleontological investigation.

As regards the Tuz-Kul’ Site, bones are found here along the northern shore of this lake and the adjacent Ashchi-Kul’ in loose, light gray gypsiferous conglomerates (12 to 15 meters thick), which comprise the upper part of the shore bluff and occur with erosional unconformity on Carboniferous clays the color of red sealing wax as far as the water line.  The pebbles in the conglomerates are comparatively small and scattered; they are mainly quartz or of various rocks of magmatic origin.  Fragments of dinosaur bones* are also scattered in this stratum in the form of rounded pebbles; together with these are found fairly large pieces of silicified tree trunks.

Bozaby Site.  A section very similar to that at Tuz-Kul’ is also observed at the Bozaby Site (the lower reaches of the Chu River, above the settlement of Malye Kamkaly), which was described by I. A. Efremov (1944) from geologists’ data as a “bone bed" that was promising for excavations.  In actual fact there is only a ridge in the form of a shore bluff with scattered

fragments of dinosaur bones washed out of the disintegrated layer of conglomerate that previously crowned the section.  On the Chu River above the reddish carbonaceous clays there occurs a yellow-gray band (10 to 15 meters) of clays and marls, occasionally with platy intercalations  of gray sandstone.  This band is covered from above with conglomerate, in the middle of which even on the rock waste are found completely unidentifiable fragments of rounded dinosaur bones.  In contrast to Tuz-Kul’, the conglomerate here has been eroded, and its heavy fraction – pebbles, including osseous pebbles – in the form of a cloak covers the plateau that comprises the original shore of the Chu River.  Paleontologically, this site holds just as little promise as that at Tuz-Kul’, and moreover is located in terrain that is difficult to access; it was therefore first explored by paleontologists only in 1961.

The Malyi Kalkan (Kshi-Kalkan) Site, situated on the right bank of the Ili River opposite the settlement of Ayak-Kalkan, was excavated as early as 1927 by a paleontological expedition of the Academy of Sciences (M. G. Prokhorov and E. I. Belyaeva) in one of the ravines opening towards the river.  In a sector extending for about 50 meters in the wall of the ravine were revealed loose conglomerates (about three meters thick) and underlying light yellow sands colored black in places by manganese.  Bones in the form of rounded pieces were found in the conglomerates.  Closer to the mountains, a more complete section was opened (the geologists assigned bore holes and trenches), but here the layers were dislocated into folds.  Tree trunks were found in fairly large quantity together with the bones.  The underlying stratum of variegated sands opened on the eastern side of the town of Bol’shoi Kalkan.  Brownish-red clays and conglomerates recalling those at Tuz-Kul’ outcropped somewhat further upstream along the Ili River.  On the whole, the site shows little promise for further excavation.


The Karacheku Site, two km southwest of the settlement of the same name, is about 45 km from the settlement of Chengel’dy on the Alma-Ata–Taldy-Kurgan motor road.  In a ravine are revealed the loose, brown conglomerates 1.5 to 2 m thick in which E. I. Belyaeva and M. G. Prokhorov in 1927 carried out excavations.  The occurrence of the bones is disconnected and mainly

in the form of rounded pieces that are nonetheless often of considerable size.  Fragments of jaws and skulls are found.  The Cretaceous conglomerates at Karacheku occur on Paleozoic deposits.  On the whole, the site is similar to that at Malyi Kalkan, and its excavations do not hold great promise.

I have dwelt on a description of the best-known Tien Shan sites.  As regards small sites like Kok-Moinak (in the Boomskii gorge between the city of Frunze and Lake Issyk-Kul’), Karoi (north of Alma-Ata) and others, they are of even less interest than those listed above.

Zaisan Depression

In the basin of the Taizhuzgen River (80 km west of the city of Zaisan) there was an interesting find, the first in the USSR, of the shells of Cretaceous dinosaur eggs (Bazhanov, 1961).  In 1961 this region was also explored by I. M. Klebanova and A. K. Rozhdestvenskii.  Cretaceous deposits (the Manrak Suite) were represented in the lower part of the section by white quartz sands, and above by brick-red sands (covered by brown clays) containing the shells of dinosaur eggs.  V. S. Bazhanov’s indication that the shells are confined to white quartz sands is incorrect: since the shells were washed out of the upper layers of red sands, they are naturally also found on the level of the white sands, but are not, however, genetically associated with them.  On the whole, this site is very similar to the well-known Bain-Dzak dinosaur egg site in Mongolia, which Bazhanov himself quite correctly noted.  At Bain-Dzak the dinosaur egg shells are confined to similar red, fine-grained sands, which, to judge from the composition of the dinosaur fauna and their stratigraphic correlation with other strata, can probably be dated from the middle of the Upper Cretaceous, since above occur layers with the Nemegetin dinosaur fauna of Upper Senonian habit (Rozshdestvenskii, 1957).

Tadzhikistan

The Ravat Site, situated on the right bank of the Yagnob River, i. e, at the junction of the Gissar and Zeravshan Ranges, is the location of a large coal deposit discovered as long ago as in the last century.  It was then that dinosaur tracks were for the first time discovered and described by G. D. Romanovskii (1882), a geologist who studied this region.  The sandstone slab on which he found the tracks was subsequently destroyed during the building of a highway, and the tracks were believed to have “perished” until in 1961 E. A. Kochnev, a geologist, again discovered a whole field of them nearby when he was making his first collections.  In 1962 the site was explored by the author of this article, and several of the most notable tracks were additionally recovered.  Besides Ravat, in the USSR only one other site, in Georgia, is known to have dinosaur tracks (Gabuniya, 1951); naturally, therefore, Ravat is of considerable interest.  The above dinosaur tracks at Ravat are confined to a largely carboniferous stratum of gray platy stratified sandstones that vary from more coarse-grained to finer.  The age of the stratum was determined on the basis of flora by T. A. Sikstel’ (1952) as lying.within the limits of the Lower Jurassic and the beginning of the Middle Jurassic.  A gray stratum of sandstones is covered with a thick stratum of brick-red conglomerates and coarse-grained sandstones.  This latter stratum is unproductive and unfossiliferous.  Its age, by analogy with other red beds of Central Asia, is assumed to be Cretaceous.  The beds of both suites dip to the south at angles of 30 to 45 degrees.

The bed containing tracks is about 0.4 meters thick and is confined to the central area of gray sandstones.  Among the tracks four groups may be singled out (see Fig. 5):

a) rounded tracks with the round prints of four or five digits and a “cushion”; the diameter of the entire track is usually 10 to 15 cm, and occasionally more.  These tracks could belong to quadruped dinosaurs of the stegosaur type;

b-c) tridactylous tracks with blunt ends and a sharply prominent middle digit; among these tracks are large (20 to 25 cm long and more) tracks which could belong to carnosaurs, but are not very large, and small tracks (10 cm long and less), which could belong to small predatory dinosaurs – coelurosaurs. Both kinds of tracks terminate in slightly perceptible claw prints that on the whole strongly suggest the prints of bird feet of the terrestrial type.  The “cushion” in these tracks is small;

d) tridactylous tracks with blunt ends and with a middle digit of moderate length; the “cushion” is large, and no claw prints are visible.  These tracks could actually belong to fairly large and massive ornithopods of the camptosaur type.  The size of the tracks ranges from 20 to 25 cm and more, and the distance of a “pace” is about 1 meter.

The suite of gray sandstones was most probably deposited under coastal lagoon conditions, where there was a sufficient quantity of plant food around the bodies of water.  The uniformity and considerable thickness of the stratum indicate that there was little change in the conditions.  In the calm waters there was also deposited a large quantity of plant remains, both arboreal and herbaceous, that form carbonaceous intercalations between the sandstones.  Only the deposition of the more coarsely fragmented material of the red suite lying above indicates change in the conditions of sediment formation.

The prints of dinosaur tracks could have formed in the coastal (land) strip of the basin on moist ground; at the same time, they must have hardened and kept their form to a sufficient extent before they were covered with water and silt.  The largest quantity of dinosaur tracks – in the form of numerous depressions – belongs to quadrupedal forms, presumably to stegosaurs that wandered in coastal thickets.  Rarer are the tracks of bipedal forms, both herbivorous and predatory.  This may possibly be explained by the more “aqueous” habit of the former and, on the other hand, by the more “continental” habit of the latter in comparison with that of stegosaurs.

The likelihood of the tracks' belonging to fairly large ornithopods compels us to consider the possibility of a younger age for Ravat than the end or the beginning of the Middle Jurassic.  In its habit, the dinosaur fauna of Ravat, as can be visualized on the basis of a first acquaintance with the tracks, tends much more to be Late Jurassic.  A firmer solution of this problem, however, will be possible only after thorough study of the tracks.

From the viewpoint of prospects for successful excavation, Ravat is worthy of attention in the future.  It is true that the development of the site is technically extremely laborious, since there is no approach to the vast, massive slabs that occur at considerable angles of up to 45°, but the use of explosives is possible.

       In completing our survey of dinosaur sites in the light of new data, we must come to a conclusion regarding the prospects of further finds in their original occurrence.  The age of the bone-bearing deposits, including the Manrak Suite in the Zaisan Depression (but not, of course, including Ravat) can now be established as lying in the Turonian-Lower Senonian interval.  The paleontological study of the collections that have been obtained will probably permit clarification of this information and at the same time will help to explain the correlations of the dinosaur faunas of Kazakhstan and Central Asia.
Figure 1 – Diagrammatic layout of the Shakh-Shakh sites.

Figure 2 – Diagrammatic comparison of the Shakh-Shakh sections.

Figure 4 – Occurrence of a dinosaur skeleton at the Syuk-Syuk site.

Figure 5 – Dinosaur tracks from Ravat.
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* In 1961 the site was again examined and additional material collected by a group of Alma-Ata paleontologists (T. N. Nurumov and P.F. Savinov, 1963).


* Remains of primitive horned dinosaurs – Protoceratops, which had no horns – are known from Mongolia.


* Only the nasal part of the skull and the distal sections of the extremities were missing.


* A site of a similar type, but even poorer, may be noted in the southern foothills of the western extremity of the Kara-Tau, in the upper reaches of the Ktai River, where in 1962 O. A. Fedorenko, a geologist, found several rounded dinosaur bones.





