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BUTION IN THE NORTH CAUCASUS

By
V. A. SHOKHINA, Moscow

INTRODUCTION

The determination of the age of “’unfossiliferous” beds which in some
cases play an important part in the section of oilfields is very difficult part
of the practical work of the petroleum geologist. Where the tectonical struc-
ture is complicated, it sometimes becomes impossible to answer this question.
In such cases the microscopic fossils found often in abundance in ’’unfossili-
ferous’ beds of the oilfields give valuable assistance in solving the problem.
Concerning macroscopic fossils, the Foraminiferal Beds of the North Caucasus
are one of these almost *’unfossiliferous’ series.

According to the lithological character and the rare remains of larger
fossils, the Foraminiferal Beds are divided into a number of stratigraphic
horizons!.

@, Horizon with fragments of older rocks, is provisionally considered
as Paleocene.

@, ’Flysch Series’’ and &,, Horizon with "’Pecten bronni’’ belongs to
the Lower Eocene.

&,, Horizon of green clay, represents the Middle Eocene.

&, Horizon of Lyrolepis caucasica, and

®,, Horizon of white marls belong to the Upper Eocene.

In my paper, 1 shall make use of these divisions.

The study of the micro-fossils (the smaller Foraminifera) gives to them
a higher degree of exactness and makes possible, as will be shown later, a
more detailed division.

In general, there are no single guide fossils for each of the zones, and
their stratigraphical position is determined by the general composition of
the fauna. The genus Hantkenina is one of the few exclusions from this rule.
It evolved quickly in the course of the Paleogene and gave a series of mu-
tations corresponding to a series of stratigraphic units.

The simplicity of determination of the few species of this genus is of
great importance in practical work. It is necessary therefore, to pay special
attention of this genus.

The author feels obliged to express sincere thanks to Dr. M. F. Glaess-
ner for consultation and for permittance to make use of interesting material
from North Dalmatia, collected by Prof. L i e bus, who kindly made it
available for our research, and to the collaborators of the Micropaleontologi-

. 'N. B. Vassoevitch, The Foraminiferal Beds in the Khadyzhinskaya Oil-
bearing District. — Azerbaidzhanskoe Neftyanoe Khozyaistvo, 1927, Nr. 12 (in Russian).
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cal Laboratory of the Leningrad Petroleum-Geological Research Institute,
who assisted in the selection of material for comparison.

My studies on Hantkenina are based upon a rather rich material from
the following localities: Ilskaya, deep wells 6 and 3; Neftyano-Shirvansky
District from outcrops along the rivers Pshekha, Polba, Chekokh, and the
river Pshish (Khadyzhinskaya District) (26), from the Naltchik District
(outcrops along the rivers Teyshikh-Su, Khou, and Naltchik), and from the
Black Mountains (river Ardzhy-Akh). Foreign material studied included
specimens from Miranje and Crkvina in North Dalmatia (from the collection
of Prof. Liebus), from the Guayabal Formation of Mexico (collected
by W. S. Cole) and from Alabama, USA, (Material given by Dr. J. A.
Cushman to the collections of the Vienna Museum of Natural History).

A species of the genus Hantkenina was first mentioned in 1875 by
Hantken who described Siderolina kochi, included by Cushm a n 1924
(11) in to the genus Hantkenina. Only one specimen of this species has been
found. It came from the Upper Eocene of Porva, Hungary (1).

In 1911, Liebus (3) found in the Middle Eocene of North Dalmatia
(Smokovic, Viduk, Korlat, Krncina, Miranje, Crkvina) a species which he -
determined as Pullenia kochi (Hantk e n).

In 1919 foraminifera found near Biarritz (France) in the Upper Eocene
by Halkyard (4) were named Nonionina kochi (Hant k e n).

In 1924 Cushman (6) described the genus Hantkenina from
the Eocene and Lower Oligocene of Alabama and Eastern Mexico. The ge-
notype is H. alabamensis Cushm an from the Upper Eocene (Zeuglodon-
Beds) of Alabama.

In 1928, Cushman (I11) described the family Hantkeninidae and
later in 1933 (20) considered it to be derived phylogenetically from the
Globigerinidae.

Galloway (21) in 1933 described Hantkenina as belonging to the
Nonionidae.

Two species from the Upper Cretaceous included earlierbyCushman
into the genus Hantkenina (H. cenomana S c hac k o and H. multispinata
Cushman et Wickende n) were separated as a subgenus Schackoina
by Thalmann (19). Cushman (20) lists it as a new genus. It is
characterized by a smaller number of chambers, angular periphery, primitive
and not much arched aperture, irregular disposition of spines.

PLATE 1
Fig. 1 Hantkenina brevispina Cushman. From Cushman (7).
Fig. 2a, b, ¢. Hantkenina kochi (Hantken). From Hantken (1).
Fig. 3. Hantkenina alabamensis Cushm an x60.
Fig. 4. Hantkenina alabamensis C u s h m a n. Aperture. x60.
Fig. 5. Hanktenina alabamensis Cushman. From Howe et Wallace (18).
Fig. 6. Hantkenina alabamensis. From Cushman (7).
Fig. 7. Hantkenina alabamensis Cushman. From Howeet Wallace (18).
Fig. 8, 9. Hantkenina alabamensis Cushman var. primitiva Cushman et

Jarvis. From Cushman (13).
Fig. 10a, b. Hantkenina mccordi How e et Wallace. From Howe et Wallace (18).
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Genus Hantkenina Cushman, 1924

(Genotype, Hantkenina alabamensis, C us h m a n)

{875. Siderolina Hantken (non Defr an ce) Mitt. Jahrb. geol. Anst. Bd. 4, S. 79.

"1911. Pullenia Liebus (non Parker et Jones) Sitz. Akad. Wiss. Wien. Bd. 120,
Abt. 1, S. 942.

1919. Nonionina (non d'Orbingy) Halkyard, Heron-Allenet Earland
Mem. Proc. Manchester Lit. Phil. Soc., vol. 62, pt. 11, p. 127.

1924. Hantkenina Cu s h m a n. Proc. U. §. Nat. Mus., vol. 66, art. 30, p. 1.

1933. Hantkenina G all ow ay, A Manual of Foraminifera. James Furman Kemp, Mem.
ser. Publ. 1, p. 266.

, Test planispiral, two whorls with 5—6 chambers in the last one. Umbi-
licate on both sides, involute, Chambers slightly inflated, gradually increas-
ing in size as added. Each chamber on its anterior angle with an acicular
hollow spine which may be rather long. Sutures deep, peripheral margin
lobulate, walls calcareous, transparent, smooth, finely perforate. Aperture
usually divided into three parts, and external (upper) one with an arcuate
margin and two lateral lobes. Some species show a supplementary apertural
plate with four openings. The species of Hantkenina appear to have been adapted
by the structure of its test to a planktonic habit.

Geographical and geological destribution. — The genus Hantkenina
s. str. was known from the Eocene to the Lower Oligocene. In a recent paper
Nuttal (22) quotes an undescribed species from the Paleocene Chiconte
pec Formation of the Tampico Region, Mexico. :

From Lower Eocene beds Hantkenina is known from Mexico and Trini-
dad. In the Middle Eocene it has been found in Dalmatia, Louisiana (U.S.A.)
and Mexico. It has been recorded from the Upper Eocene of Alabama, Mexico,
Ecuador, Trinidad, France (Biarritz), Moravia and Hungary, and from the
Lower Oligocene of Alabama, Louisiana, and Mexico.

In the USSR several species of Hantkenina are found in the middie and
upper members of the Foraminiferal Beds of the North Caucasus, which are
considered to represent the Middle and Upper Eocene (Glaessner, 25).

Hantkenina liebusi nov. sp.
PL. II, figs. 2a, b, 3

1911. Pullenia kochi L ieb us (mon Siderolina kochi Hantken. Sitz. Akad. Wiss.
Wien. Bd. 120. Abt. 1, S. 942, Taf. XI, Figs. 9, 10.

Test planispiral, compactly coiled, almost completely involute, bila-
terally symmetrical. Contour oval, elongate at the apertural end. The test
consists of two whorls, usually only the last one visible. Chambers slightly
inflated, internal end more vaulted, outer angle extended into a hollow aci-
cular spine. The spines are mostly long and thin, but in some specimens they
were found to be rather stout and granulate.

The periphery is lobulate, mostly more or less rounded, but may be
slightly angled. The size of the chambers increases gradually, except in the
last one which is almost twice as large as the preceding one. Chambers
separated by rather deep sutures. The chamber walls are ¢calcareous and mostly
thin, transparent and smooth, finely perforate. The aperture is situated at the
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inner margin of the chamber and consists of three parts: an upper arch and
two basal lateral lobes which are broken in most of the specimens. The margin
of the aperture is furnished with a thin plate-like lip, projecting in the di-
rection of coiling. The diameter of the shell is 0,48 mm.

Figs. 1—6. Gradual variation of Hantkenina liebusi nov. sp. from liskaya, North
Caucasus, Foraminiferal Beds, Horizon ®,, %<30. Figs. 6—10. Gradual variation of Hani-
kenina liebusi nov. sp. from outcrops on river Pshish, Khadyzhinskaya, North Caucasus,
Foraminiferal Beds, Horizon d4, %}30. Figs. 11—15. Gradual variation of Hantkenina lie-
busi nov. sp. from outcrops on river Teyshikh-Su, Naltchik region, North Caucasus, Fora-
miniferal Beds, Horizon ®4, X30. Figs. 16—19. Gradual Variation of Hantkenina liebusi
nov. sp. from outcrops on river Polba, Neftyano-Shirvansk region, North Caucasus, Fora-
miniferal Beds, Horizon @, X 30.
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Holotype from the >’Foraminiferal Beds‘‘, Zone ®,, llskaya District,
North Caucasus, Depp Well 6. Collection of the Petroleum Geological Re-
search and Prospecting Institute, Leningrad, 372.

H. liebusi has been described by L iebus under the name *Pulle-
nia kochi (Ha nt k e n)*, (3, p. 925, pl. II, figs. 9, 10), because ke conside-
red it to be identical with Siderolina kochi Hantk e n (1, pl. XVI, fig. 1).
But the figure of this latter form shows it to be definitely different from the
species described by L ieb us by its closer coiling, rounded and inflated
chambers, short spines and gradually increasing chambers. The stratigraphic
range of these forms is different: Hant k e n described his species from
the Upper Eocene, while the form described by Lieb us was found, in

the Middle Eocene.
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Figs. 20—22. Typical forms of Hantkentna liebusi nov. sp. from outcrops on river

Pshekha, Neftyano-Shirvansk region. North Caucasus, Foraminiferal Beds, Horizon ®,,

% 30. Figs. 23-—25. Variations of Hantkenina liebusi nov. sp. from outcrops on river Pshekha,
Neftayno-Shirvansk region, North Caucasus, Foraminiferal Beds, Horizon @4, X30.

H. liebusi commonly found in the North Caucasus, is identical in the
main features with Hantkenina kochi (Liebus non Hantken) from
the Middle Eocene of North Dalmatia (Localities Miranje, Crkvina and Ka-
pelica).

In the American literature on Foraminifera and in the few American
samples at my disposal 1 was unable to find the typical H. liebusi. But as
there were found forms standing very near to H. liebusi, it seems possible
that H. liebusi occurs in America, but that it is considered by American
investigators to be a variety of H. mexicana Cushman or H. bon-
gispina Cushma n.

The comparison of H. liebusi with topotypes of H. mexicana and
H. longispina from the Guayabal Formation of Mexico (Middle Eocene) leads
to the conclusion, that the difference between these forms is not greater than
between either of them and H. liebusi nov. sp.

.. Comparison. — In general character the described species is most si-
milar to H. mexicana C us h m an. The main difference is the more com-
pressed shape of the shell and the chambers of the European species, its more
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rounded and externally more constricted chambers, the wider and larger
last chamber, the less lobulate peripheral margin, the greater width of the
last chamber as compared with the width of the shell, the longer and thinner
spines which in some specimens are longer than the shell itself.

28

J
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Figs. 26, 27. Typical form of Hantkenina liebusi nov. sp. from outcrops on river

Khou, Naltchik region, North Caucasus, Foraminiferal Beds, Horizon ®,,>(30. Fig. 28. Va-

riations of Hanhtkenina liebusi nov. sp. from outcrops on river Khou. Naltchik region, North

Caucasus, Foraminiferal Beds. Horizon ®,, X30. Figs. 29—31. Hantkenina liebusi nov.

sp. from outcrops on river Ardji-Ahk., Black Mountains region, North Caucasus,
Foraminiferal Beds, Horizon ®,. %30

Several specimens differing in minor features from the typical H. lie-
busi show a remarkable similarity with H. mexicana v a r. aragonensis N u t-
tall (16). It consists in the distinctly lobulate peripheral margin, but the
variety differs from the new species, besides the features mentioned above,
the closer coiling and the somewhat curved form of the chambers.

Another very similar form is H. longispina C u s hman (15) especially
in the general disposition and form of chambers and in the direction of the
spines. Young specimens of H. liebusi are still more similar, but the last
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chamber is more abruptly constricted outwardly and its inner margin is
more inflated in H. longispina.

H. dumblei Weinzierl et Applin (14) is much less similar.
The similarity consists in the direction of the spiral of coiling and the form
of the chambers, but in H. liebusi the last chamber of each whorl partly covers
the first one, while in H. dumblet they form a right angle.

There is one more form which shows similar features with H. liebusi.
This is H. lehneri, which can be compared with one of the varieties of H. lich-
usi. The peripheral margin in these forms is acute and strongly lobulate.
But in H. liebusi the chambers are larger and the distal half of the last
whorl is formed by two chambers while in H. lehneri three chambers form
half a coil.

196 s

33
®@ D66 &
40 41 42 43 44 45
39

Figs. 32—37. Hantkenina liebusi nov. sp. from the Middle Eocene of Crkvina, North
Daimatia, %30. Figs. 38—45. Hantkenina liebusi nov. sp. from the Middle Eocene of
Miranje, North Dalmatia. »30

The general difference of the Middle-Eocene species from the Upper
Eocene ones (H. alabamensis Cushman, H. alabamensis var. primitiva
Cushman et Jarvis, H. brevispina Cushman, H. kochi H an t-
k e ns sp.) consists in the higher and somewhat more opened spiral of coil-
ing, the more compressed shape of the test and the larger last chamber of the
Middie Eocene forms.

H. liebusi has been described by L i e b u s (3) from the Middle Eocene
of Dalmatia. There are reasons to believe, that the zone of the Foraminiferal
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Beds of the North Caucasus, in which this species is found in large numbers
of specimens and in many places, also belongs to the Middle Eocene (Glaess-
ner, 25 and Subbotina, 24).

Hantkenina liebusi var.

Hantkenina liebusi nov.sp. has a wide range of variation. Series of va-
rieties were found which occur only in one locality (Pshekha River, Neftyano-
Shirvansky District, Khou and Ardji-Akh Rivers, Black Mountains in the
North Caucasus, Miranje and Crkvina in Dalmatia), and others are more or
less common to several localities in the North Caucasus (Ilskaya, Khadyzhin-
skaya Districts, Pshish River, Naltchik Teyshikh-Su River and Neftyano-
Shirvansky District, River Polba).

999

Figs. 46, 47. Hantkenina liebusi nov. sp. from outcrops on the river Pshish, Khady-

shinskaya, North Caucasus, Foraminiferal Beds, Horizon ®,, X30. Figs. 48, 49. «Pullenia

kochi», Liebus from the Middle Eocene of Kapelica, North Dalmatia, from the collec-
tion of Prof. Lieb us - Prague, X30.

In these varieties the difference in the size of the last and the preceding
chamber gradually diminishes, the inner margin of the chambers extends
into the umbilicus, the sutures become sigmoidal. The peripheral margin
becomes distinctly lobed and the last three chambers of the whorl show almost
no difference in size. '

Hantkenina mexicana Cushman, 1924
PL. 11, figs. 5—8

1924. Hantkenina mexicana Cushm an. Jour. Pal., vol. I, p. 160, pl. XXV, fig. 18.
1930. Hantkenina mexicana Nu ttall. Jour. Pal., vol. 1V, 3, p. 284, pl. XXIII, figs.
13,17,

Test rounded, bilaterally symmetrical, chambers rounded and inflated,
with rather thick, short, blunt spines. Chambers gradually increasing in
size, separated from each other by deep sutures. Peripheral margin in young
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specimens slightly undulating, in adult strongly lobulate. Walls transparent,

strongly perforate. Diameter 0,62 mm. . o
A specimen of this species was found in the zone ®; of the Foramini-

feral Beds of the Neftjano-Shirvansky District in exposures on the River

Chekokh. Coll. of the Petroleum-Geological Research and Prospecting In-

itute, 369.
st Comparison — The differences between H. mexicana and H. liebusi are
quoted above, in connection with the description of the latter species.

H. mexicana var. aragonensis Nuttal differs from the typical form by
its more elongate and inflated chambers.
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Figs. 50, 51.- Hantkenina c¢f. mexicana Cushm an, from outcrops on the river

Naitchik, North Caucasus, Foraminiferal Beds, Horizon &, %30. Fig. 55. Hantkenina

mexicana Cushm an from outcrops of the river Chekokh, Neftyano-Shirvansk region,

North Caucasus, Foraminiferal Beds, Horizon &,, %30. Figs. 56, 57. Hantkenina cf. liebusi

nov. sp. from outcrops on the river Chekokh, North Caucasus, Foraminiferal Beds, Horizon

o, xgo.': Figs. 58—60. Hantkenina cf. alabamensis Cushm an from outcrops on the
river Chekokh, North Caucasus, Foraminiteral Beds, Horizon &, X30

From H. lehneri, the described form differs mainly by the more regular
contour of the chambers, which are more strongly inflated, and in that the
distal half of the last whorl is formed by two chambers considerably
exceeding in size the preceding ones.

From H. dumblei Weinzierl et Applin, H. mexicana differs
in the features quoted above as distinguishing H. liebusi from H. dumblei.

Another similar form is H. longispina. 1t differs in having long thin
spines.

This species is represented only by one specimen from the Foramini-
feral Beds of the North Caucasus (Chekokh River). It was found among the
typical fauna of the zone ®, — zone with Lyrolepis caucasica R o m a n., which
lies immediately above the zone &, with H. liebusi and is considered to be of
lowest Upper Eocene age (25). In Mexico this species has been found in the
Guayabal and Aragon Formations (Middle and Lower Eocene).

28
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Hantkenina alabamensis Cushman, 1924
PL. 1, figs. 3—7

1924. Hantkenina alabamensis Cush m an. Proc. U. S. Nat. Mus., vol. 66, p. 3, pl. 1,
figs. 1—6, pl. II, fig. 5.

1925. Hantkenina alabamensis C us h m an. Contr. Cushman. Lab. Foram. Res., vol. I,
pt. 1, p. 7, pl. I, fig. 11. pt. 3, p. 68.

1926. Hantkenina alabamensis Cushman et Applin, Bull. Am. Ass. Petr. Geol.,
vol. X, 2, p. 177, pl. X, fig. 3.

1932. Han)t(kenina 3alabamensis Howe et Wallace, Louisiana Geol. Bull. 2, p. 54,
pl. X, fig. 3.

1933. Hantkenina alabamensis E11isor. Bull. Amer. Ass. Petr. Geol., vol. XVII, 11,
p. 6, fig. 5.

Test planispiral, bilaterally symmetrical, consisting of two compactly
coiled whorls with 5—6 chambers in the last one. Contour almost circular.
Chambers appressed, somewhat inflated, separated from each other by slight-
ly curved sutures, which in some specimens become rather deeply depressed.
Peripheral margin rounded, slightly lobulate. Chambers ending in a spine
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Figs. 61—63. Hantkenina alabamensis Cushman from Jackson Formation of Cocoa
Post Office, Alabama. Material from Cus hm an Collection in the Museum of Natural
History, Vienna, Austria. <30

which may be rather long, but usually does not exceed in length the diameter
of the chamber. The spine of the each chamber is in closse contact with the
peripheral margin of the following one. The walls are transparent, very fi-
nely perforated. The aperture lies on the inner margin of the chamber and is
divided into three parts: the middle arch and two basal lobes, the margins of
which show small plate-like extensions in the direction of coiling. Diameter
of the test 0,74 mm.

H. brevispina Cushman (9) is similar to H. alabamensis in the
shape of coiling, the contour of chambers and their disposition, but it differs
from H. alabamensis mainly in the more rounded chambers and the shorter
spines; the last chamber is much larger than the preceding ones.

The general features distinguishing H. alabamensis from H. liebusi, H.
mexicana, H. mexicana var. aragonensis, H. longispina, H. lehneri, H. dum-
blei are the short coiling, the more appressed chambers, and the close conne-
ction of the spine with the peripheral margin of the following chamber, while
in the other species the spine is situated nearer to the centre of the periphe-
ral margin of the chamber, to which it belongs.

Several specimens of H. alabamensis found in the North Caucasus (River
Chekokh and Naltchik) differ from the typical form mainly in the elongate,
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more open spiral of coiling. The question whether this form is really a variety
of H. alabamensis, can be solved only by studying a large comparative materi-
al from the same beds. They were found in the zone of Lyrolepis cau-
casica (®;) on the River Chekokh together with H. mexicana and in the same
zone (here designed as F,) on the River Naltchik. In samplesfrom well 3, I1-
skaya, North Caucasus, H. alabamensis, was found commonly together with
the typical fauna of the lowest beds of the following zone &g Nonion micrus
C o le, Giimbelina sp., Globigerina bulloides d’Orb. The age of both zones is
Upper Eocene. H. alabamensis has been described from the Upper Eocene of
Mississippi, Louisiana, Alabama, Texas, and Mexico and from the Lower
Oligocene of Mississippi.

In order to facilitate comparison with the species of the genus Hantke-
nina found in the Paleogene deposits of the North Caucasus, descriptions of
the remaining species are quoted here from the works of American authors.

Hantkenina alabamensis Cushman var. primitiva Cushman et
Jarvis, 1929

P1. 1, figs. 8, 9

1929. Hantkenina alabamensis Cushman var. primitiva Cushman et Jarvis,
Contr. Cushman Lab. Foram. Res., vol. V, pt. 1, p. 16, pl. 1], figs. 2, 3.

This variety differs from the typical species by the more inflated cham-
bers and the rounded form of the early chambers, which are usually without
spines and with roughened surface.

It occurs in the Upper Eocene of Trinidad and South America.

Hantkenina lehneri Cushman et Jarvis, 1929

(PL. 11, fig. 1)

1929. Hantkenina lehneri Cushmanet Jarvis, Contr. Cushman Lab. Foram. Res.,
vol. V, pt. 1, p. 16, pl. 111, fig. 8.

Test planispiral, usually consisting of 6 chambers in the last whorl
increasing in size as added; the outer end produced, peculiarly contracted, and
-either -truncate or ending in a stout spine, chambers sometimes almost cylin-
drical, sutures distinct, depressed; wall smooth; aperture not clearly visible,
filled and indistinct in all the specimens examined. Length up to I mm.

This species most nearly resembles H. mexicana C us hm a n, but is
much more irregular in shape and the chambers are more cylindrical (C us h~
m a n).

It occurs in the Eocene of Trinidad.

Hantkenina brevispina C ushman, 1924
PL. I, fig. 1

1924, ﬁantkenina brevispina Cushm an, Proc. U. S. Nat. Mus., vol. 66, pt. 2, pl. 11,
ig. 3.

1929. Haglkerlzina l}revisp(;‘na Cushma n. Contr. Cushman Lab. Foram. Res., vol. I, pt. I,
p- 7, pl. I, tig. 10.

1032. {:lanikenina brevispinaH ow eet W all a c e, Louisiana Geol. Bull., 2, p. 54, pi. X,
ig. 4.

28%
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In the last whorl 4 chambers are visible with short spines situated al-
most at the margin of the following chamber. Last chamber strongly inflated,
larger, rounded, with a shorter spine than the preceding ones. In its general
contour and the short blunt spines this species resembles somewhat H. kochi
(Hantken) from the Upper Eocene of Hungary.

H. brevispina was described from the Upper Eocene of Mexico.

Hantkenina mexicana v ar. aragonensis Nuttall, 1930.
Pi. 11, figs. 9—11

1930 Hantkenina mexicana var. aragonensis Nuttall. Jour. Pal., vol. IV, 3, p. 284,
pl. XXI1v, figs. 1-3.

This variety differs from the typical form by the larger and more inflated
chambers, which gradually pass into the spines. These are mostly broken. The
variety is a useful and rather common guide fossil of the Lower Eocene Ara-

gon Formation of Mexico.

Hantkenina longispina Cushman, 1924

PL. 11, fig. 4
1924. Hantkenina longsipina Cu s h m an. Proc. U. S. Nat. Mus., vol. 66, art. 30, p. 2,
pl. 11, fig. 4
1926. Hantkenina longsipina C u s h m a n. Bull. Am. Assoc. Petr. Geol., vol. X, p. 299,
pl. VII, fig. 3.

1927. Hantkenina longispina Cus hm an. Jour. Pal., vol. I, p. 160, pl. XXVI, fig. 2.

1927. Hantkenina longispina C o1 e. Bull. Am. Pal., vol. X1V, 51, p. 24, pl. IV, fig. 7.

1930. Hantkenina longispina Nuttall, Jour. Pal., vol. 1V, 3, p. 284.

1932. Hantkenina longispinaH o w e et Wall ac e, Louisiana Geol. Bul. 2, p. 55, pl.X,
fig. 2.

1933. Hantkenina longispina P ijp ers, Geol. and Pal. of Bonaire (Dutch West Inu: -
Utrecht, p. 67, text figs. 77—79.

PLATE 1I

Fig. 1. Hantkenina lehneri Cushman et Jarvis. From Cushman et
arvis (13).
Figs. 2 a, b, 3. Hantke‘lu’na liebusi nov. sp. Holotype. From liskaya, North Caucasus, Fora-
miniferal Beds, (Horizon ®,) x60.

Fig. 4. Hantkenina longispina Cushman. From Howeet Wallace(18).

Fig. 5. Hantkenina mexicana Cushm an. From Neftyano-Shrvansk region.
North Caucasus. Foraminiferal Beds (Horizon ®;) x60.

Fig. 6. Hantkenina mexicana Cushman.

Figs. 7, 8. Hantkenina mexicana Cushman. From Nuttall (16).

Figs. 9,10,1t. Hantkenina mexicana Cushman  var. aragonensis Nuttall
From Nuttall (16). L

figs. 12, 13. Hantkenina dumblei. Weinzi erl et Applin. From Weinzierl
et Applin
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The last whorl is formed by 5—6 more or less appressed chambers gra-
dually increasing in size. In the umbilicus the chambers of the first whorl are
visible. Each chamber bears a long thin spine which is longer than the cham-
ber. The peripheral margin of the test is lobulate. The name H. longispina is
used for forms with very long spines. They pass gradually into H. mexicana
occuring in the same beds.

In a recent paper, Pijpers?! records H. longispina from the Upper
Eocene of America. The figured specimens are very similar to some of the exa-
mined specimens of H. liebusi from North Dalmatia. The fauna described by
Pijpers from the Upper Eocene of Bonaire contains species occuring in
the zones @, and ®4" of the Foraminiferal Beds of the North Caucasus.

H. longispina is known from the Middle and Upper Eocene of Louisi-
ana and Mexico.

Hantkenina dumblei Weinizerl and Applin, 1929
PL 11, figs. 12, 13

1929. Hantkenina dumblei, Weinzierl et A pplin, Jour. Pal., vol. IIL, 4, pl.
XL1, fig. 5.

Test planispirally coiled, much compressed, elliptical, sutures clearly
visible, deep, peripheral margin slightly lobulate, chambers distinctly incre~
asing in size as added. 6 chambers visible in the last whorl, walls finely perfo-.
rate. This form is similar fo H. longispina, but differs in the greater length.
of the last chamber and the shorter and weaker spines. Pijpers?! made
it a synonyme of H. longispina.

_ The species is known from the Upper part of the Middle Eocene of Loui--
siana.

Hantkenina inflata Ho we, 1928
Fig. 64
1928 Hantkenina inflata H o w e Journ. Pal., vol. I, pp. 13—14, 2 text figs.

Fig. 64. Hantkenina inflata Howe. From Howe (12).

.. Test consisting of 4—5 chambers, the walls of which meet almost t
right angles. Chambers ending in short spines which are almost completely

!Pijpers, P. J. Geology and Paleontology of Bonaire (Dutch i i-
recht 1933, p. 67, text ﬁng_ T ey ( West Indies). Ut
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hidden by the following chambers. The size of the last chamber is slightly
greater than the size of the others. In the general contour and the size of the
last chamber H. inflata resembles H. brevispina. H. inflata is known from
the Upper Oligocene of Alabama.

Hantkenina mecordi Howe et Wallace, 1932
Pl. 1, fig. 10 a, b

1932. Hantkenina mccordi Howe H. V.et Wallace, W. E. Louisiana Dept. Consar-
vation Geol. Bull. 2, p. 53, pl. X, fig. 2).

The test consists of 5 strongly inflated chambers forming a close coil.
The last one is almost globular and in size exceeds the preceding ones, taken
together. Each chamber ending in a short spine. The aperture of the figured
specimen is broken.

The author described the aperture as an elliptical opening with irregular
arranged short teeth. The aperture is very wide so that the chamber of the pro-
ceding whorl and the spine are visible through it. By a comparison of this
species with H. danvillensis Howe et Wallace (28),we are led to sup-
pose that the wide opening originally had been filled by a supplementary
apertural plate.

The species was described from the Upper Eocene of Louisiana.

Hantkenina danvillensis Howe et Wallace, 1934

Fig. 65 a, b

1934. Hantkenina danvillensis Howe FH. V.et Wallace W. E. Jour. Pal., vol. VIII,
1, p. 37, pl. V, figs. 14, 17.

Figs. 65 a, b. Hantkenina danvillensis Howe et Wallace,
From Howe et Wallace (18). X30

Test planispiral, bilaterally symmetrical. Peripheral margin lobulate,
5 inflated chambers in the last whorl, ending in long spines which are situa-
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ted at the base of the following chamber. The aperture is an elliptical opening
at the base of the last chamber. But itis covered by a supplementary apertu-
ral plate with four round or elliptical openingssituated symmetrically along
its external margin. The diameter is 0,5 mm. From H. alabamensis the pre-
sent species differs by its peculiar aperture and the more inflated chamber.
From H. mccordi it is distinguished by its longer spines.

H. danvillensis was described from the Upper Eocene of Louisiana.

CONCLUSIONS

In concluding our short review of a number of species of Hantkenina
together with the varieties of the typical forms, we have to deal with the
phylogenetic evolution of the genus. Of course it would be rash to draw final
conclusions from such a limited number of facts, as are at present at my dis-
posal, but it may be useful to bring forth a suggestion about the trend of evo-
lution of the species of Hantkenina.

The oldest known species of Hantkenina s. str. is H. mexicana C u s h-
man var. aragonensis Nuttall from the Lower Eocene of Mexico and
H. lehneri Cushmanand Jarvis from the Lower Eocene of Trinidad.
H. nov. sp. from the Paleocene of Mexico, mentioned by Nuttall, has
not yet been described. H. mexicana and H. longispina come from the Middle
Eocene of Mexico, H. dumblei from the Upper part of the Middle Eocene of
Louisiana, and H. liebusi from the Middle Eocene of Dalmatia. H. alabamen-
sis is known from the Upper Eocene of Alabama and Mexico, H. brevispina
from Alabama and Mississippi, and H. alabamensis var. primitiva from Tri-
nidad. In the Lower Oligocene H. alabamensis and H. inflata were found in
Alabama.

Comparing the older and younger forms of Hantkenina, we see that
all species from the Lower and Middle Eocene are characterized by a more
or less open spiral coiling, while the Upper Eocene and Oligocene forms
(H. alabamensis, H. inflata, H. kochi H a nt k e n. sp.) are compactly coiled.

We may suppose, therefore, that the genus Hantkenina evolved from
forms with more or less open spiral coiling to closely coiled forms. Concer-
ning the origin of the family Hantkeninidae we are inclined to think, in ac-
cordance with the views of C us h m a n expressed in the 2nd edition of his
work on Foraminifera (20), that they are closely related to the Globigerinidae.
Especially the genus Hastigerinella is very similar to Hantkenina in the shape
of chambers and the character of the aperture.

The question of the phylogeny of the species of Hantkenina cannot be
solved finally unless a large number of specimens carefully collected from
stratigraphically well defined sections will be availabe for detailed studies,
and attention will be paid to variation in time and space. The first steps in
this direction were made on the base of the material from the Foraminiferal
Beds of the North Caucasus. We can hope that the study of new material
will solve the questions which arose in the course of the present in-
vestigations.
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O POOE HANTKENINA 1 EI'0 CTPATUTPA®UYUYECKOM PACIIPEE-
JIEHHMHM HA CEBEPHOM KABKA3E

B. A. lIOXWUHA, Mocksa

Ha HedTAHBIX NpOMBIC/IAaX MpU NPOXOAKe He(TAHBIX CKBAKUH, He(TAHU-
Ky-HpPOH3BOACTBEHHUKY HHOIA NMPHXOLUTCS MMeTb JeJI0 C «HEMbIMHY TOJILIAMH,
4acTo OueHb 3HAYMTEJbHON MomHocTH. OmpefesieHHe BO3pacTa TAaKMX TOLL
BbI3bIBaeT 00JbLIOE 3aTpyiAHEHMEe B MpPaKTHYeCKo# paboTe: MojHoe OTCYTCTBHe
OCTaTKOB MaKpodayHbl ¢ OZHOI CTOPOHBI M HEAOCTAaTOYHAs TOYHOCTH IMETpPOrpa-
(pyecKoro MeToAa pacro3HaBaHMA OTAEJIbHBIX TOPH30OHTOB ¢ Apyroil. B ycJio-
BUSIX Ke CJIOKHOTO TEKTOHHYECKOTo CTPOEHHs, 3Ta 3ajaya Nopoit MmpocTo He
paspemrnma. B Takux ciyyasix 0CoGeHHO LIEHHYIO NMOMOILb OKa3biBaeT MUKPO-
(hayHa, BCTpeyalomasicsi 4acTo B U300UNUU B «HEMBIX» TOJIIAX He(TeHOCHBIX 03-
Jactei. OaHOM U3 TaKHUX «HEMBIX» WJIM MOUTH HEMBIX — B OTHOILIEHUH MaKpo-
¢ayHbl — Tos cuuTanach dopamuHupepoBas cButra CeBepHoro KaBkasa.

[lo nuToNoruyeckoMy XapakTepy M PefKHM OCTaTKam MakpodayHbl, dopa-
MHHHQepoBasi CBUTA pasfiesieHa Ha psAL CTpaTUrpaduUueCKUX FOPH3OHTOB!:

&,, «rOpU30HT C BKJIIOYEHUSIMM», YCJIOBHO OTHeCEH K TaJleoleHy,

b, «PauuieBast cBuTa», U Py, TOpU3OHT ¢ Pecten bronni — K HWKHe-
MY 30lleHy,

&,, TOPH30HT 3eJieHLIX TJIMH — K CPefHeMy 3J0LeHY.

®., ropusonHt ¢ Lyrolepis caucasica Roman. u

®,, cBUTa OesbIX H3BECTKOBUCTHIX TJIMH — K BepPXHEMY 30LieHY,

JToro moApasjesieHHss Mbl M Oydem NpHAep)KHUBATbCSi B CBoeil pabore.

H3yuyenne muxpodayHbnl (Meskde popamMUHH Qe pB) YToOUHAET
NPHBEAEHHYI0 CXeMY M TM03BoJIsleT, KaK Mbl YBHAMM Jajiblle, MPOBECTH elle 6¢-
Jiee ApoOHOe pacuJieHeHHe.

OOblYHO, MBI He VIMeeM OTAEJIbHBIX PYKOBOMSILMX (opM, XapaxKTepusy-
I0LUX TOT MJM HHOM TOPU3OHT U ero cTpaTHUrpadHyecKoe Mojo)KeHHe ornpele-
JISIETCA LieibliM KOMILIeKcoM (opM. OAHHM M3 peAKHUX MCKIIOUeHUH saBsercs
pon Hantkenina, wotopulit 61arogaps cBoeil cnoco6HOCTH OBLICTPO 3BOJIIOLKO-
HHPOBATL JaJl B NaJ€OreHOBOE BpeMsi PSAA MyTalHii, 0TBEYAIOIIUX TOMY WX HHO-
My CTpaTHrpa@uuecKoMy rOpPH3OHTY.

IpocToTa onpeseneHys, IBAANMWANACA 0COGEHHO Ba)KHOH B MPAKTHUYECKOM
OTHOLWIEHMH AJISi PACIO3HAHMSI HEMHOTHMX BHUAOB 3TOT0 rofa, MOCJY)KHJA MOBO-
IoM K yleneHuto popy Hantkenina ocoforo BHUMaHMS.

CuMTalo CBOUM JOJITOM BbIPasuTh riyGokyto 6narogapHocte M. d. T e ¢c-
C He p Yy, CofiiCTBOBaBLIEMY MHe IIOCTOSIHHONW KOHCYJbTalue#l U J0CTABUBLIEMY
MHTepecHbIl MaTepuan U3 ceBepHoit [Janmauuu, coOpaHHb npodeccopom
JIn6ycom, Koropblii yo0e3HO ero IpefoCTaBUJI B Hallle PpacfiopshKeHHe,
a TaloKe coTpyaHnKam JIeHMHrpagcKoil MMKpOIMalieoHToIorHYecKoil abopaTo-
pHH, crMocoOCTBOBABIUMM MHe B Mo00pe CPaBHUTENILHOTO Marepuasa.

! Baccoesuu, H. B.—dopamunudeposnie cnou B XambDKUHCKOM HEPTEHOCHOM
paiioHe. Azepdaitjkanckoe Hedrsimoe xossiicTso, 1927 r. 12.
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ina usyuenust popa Hantkenina B MoeM pacmopsipKeHHH MMeEJICS1 AOBOJIL-
Ho OGHJBHBIN MaTepuaj M3 clefyluux paioHoB:HMabcKoro paiioHa, M3 CKBa-
JKUHBIL 6, cajioyKeHHo# Ha ey KyJHMHCKOM M U3 CKBaXKUHBI 3, pacIioioyKeHHoil
B 3 KM. K 3anafy ot ckBakuHel 6; Hedrano-lllupBanckoro pailoHa u3 obHare-
unit no pexam [Mimexe, TlonGe, Yexoxy u pexe IMummy Xaasbkunckoro paiio-
Ha (26). n3 paitonoB r. Hambunka, us obnayxenuit no pp. Teiwmnx-Cy, Xoy, u
Hasnbuuka ¥ YepHbiX rop u3 ofHa)keHuit mo p.Apmxu-Axx (24). 3arpanuu-
HBIi MaTepuas TIPOMCXOAMT M3 MeCTHocTel Mupanbe M LipkBHHA ceBep-
Hoit Jlanmauuu M3 KosuleKuuu npogeccopa JIu 6 y ¢ a, u3 dopmauuu ryaiis-
6an (Guaybal) Mexcuku (maTepuasi cobpad B. C. K o n1e) u us Anabams CLIUA
(matepuan Kew MmaHa u3 Kowtekuuit EcrecTBeHHo-VcToprueckoro Mysest
B Bene).

Mpeacrasurens poja Hantkenina BriepBble YIOMHHAeTCSl B JUTepaType
B 1875 r. npu omucaHun X aHTKeHoM (1) ¢opmbl «Siderolinay kochi
Hantken, otHeceHHas Kem M3 H oM B 19241, K pony Hantkenina (11).

dopma, onucannasi X aHTKe HOM OblJla BCTPeueHa B €MHCTBEHHOM
9K3eMIJIipe B OTIOXKeHUsIX BepxHero soueHa [lopsbl, Benrpusa (1).

3atem B 1911 rony JIu6ycom (3), B OTJOKEHHAX CPEHErO 30LEHA
ceBepHoit [Jlanmauuu B MecTHOCTAX: CmoroBul, Buayk, Kopasat, Kpuuuna,

Mupanbe 4 llpkBuHa, Oblna HaifgeHa ¢opma, KOTOPYI® OH oOlpejesua Kak
Pullenia kochi.

B 1919 r. Ha ArnantuveckoM ToGepeyxbu PpaHUMM, B OKPECTHOCTAX
Buappuua B BepxHe 30LEHOBBIX 0TJIOMEHUAX (Gopmbl, Haiidennble I' a 1k 1 a p-
KoM (4) HasBanbl Nonionina Kochi.

B1924r.Kemm3 H oM (6) 6bi1 onucan poa Hantkenina us 30ueHOBBIX
U HIDKHEOJIMTOLIEHOBBIX OT/O)KeHU Anabambl M BocTouHo#t Mewcuku. I'enoru-
noM 6nina B3sira Hantkenina alabamensis Cus hm an M3 BepxHe30LEHOBBIX
oTJioxKeHuit (cnoeB ¢ Zeuglodon) AnaGambl.

B1928r. KemmaHnom (11)pon Hantkenina oTHeceH K caMoCTOATe Ib-
Homy ceMeiictBy Hantkeninidae, wortopulii oH B 1933 r. ¢unoreHeTHYecKH
cBsizan ¢ ceM. Globigerinidae (20).

Fennoseit (21) B 1933 r. oTHec mpeacrasutesieii poaa Hantkenina
K cemeiictBy Nonionidae.

HBe (opmbl K3 BepxHero Mejaa, oTHeceHHble K eWIM3HOM K poAy
Hantkenina: H. cenomana Schacko u H. multispinata Cushman
et Wickenden. Taanbmanom (Thalmann, 19) Ha ocHo-
BaHMHM 00JILIIOrO OTJIMYMA OT APYIMX BHAOB Hantkenina (meHbllee KOJHYeCTBO
Kamep, MHOroyrojlbHoe CTpPOEHMe DPAKOBHHKHM, MNMPMMHUTHBHAsl cj1abo W30TrHY-
Tasi aneprypa, HeNMpaBWJIbHO PACIIOJIOXKEHHble TPYOKOBUHBIE MIJIb) BblAEJICHBI

B OTAeJIbHBbIA mopoa Schakoina, a Cushm an (20) BolaessieT X B OT/Aeb-
HBI pog.

Pon Hantkenina Cus hman, 1924
(Fenotun Hantkenina alabamensis Cush m an)

1875. Siderolina Hantken (non Defrance) Mit. Jahrb. geol. Ant. Bd. 4, s. 79,

1911, Pullenia Licbus (non Parker et Jones) Sitz. Akad. Wiss. Wien Bd. 120.
Abt. 1, 5. 942.
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1919 Nonionina (non d’Orbigny) Halkyard, Heron-Allen et Earland.
Mem. Proc. Manchester Lit. Phil. Soc., vol. 62, pt. 1I, p. 127.

1924 Hantkenina Cus h m an, Proc. U. S. Nat. Mus., vol. 66, art 30, p. 1.

1933 Hantkenina Gallow ay, A Manual of Foraminifera. James Furman Kemp, Mem.
ser. Publ. 1, p. 266.

ParoBuHa, NpHHaAJIeXKalAA K CIMPAbHO-TIIOCKOCTHOMY THITY CTpOeling,
cocTosiias M3 ABYX 000poToB cnupanu ¢ 5—6 Kamepamu B rocJieiHem o6opo-
Te. C 06enX CTOPOH PAKOBUHKH MMeeTcs mMyroK. Kamepel MouTH HMHBOJIOTHbIE,
clerka B3lyTble, TOCTeNEHHO YyBeJMuMBaOlLecsi B pasmepe. Kaaas Kamepa
cHab)KeHa MIJIOBUIHBIM, BHYTPHU M0JIbIM, TOHKHM, HHOTAA J0BOJIbHO AJIHHHBIM,
LIMMOM Ha mepejHeM yriy. CenTtanbHeie wBbl riryboxHe; nepudepryeckuit Kpaii
JIOTIACTHOM; CTeHKA KaMep UW3BeCTKOBUCTAasl, Mpo3pauHasi, IJaiKkas, MesKo
NYHKTHPOBAaHHAs1. ArmepTypa o0GbluHO pasjefieHa Ha TPH YacTH: HAPY)KHBIHA
Kpail AyroBuAHO M30THYTHI U ¢ OfHON 6a3aybHOW JIOMACTbIO HA Ka)Kao# Goko-
BOil CTOpOHe. Y HEKOTOPbIX )Ke BHUAOB MMeeTCsi Hajl anepTypol HOMOJIHUTEIb-
Hasi aneprypHasi miactuHka ¢ 4 orBepctusimu. [lpeacrasutenu poaa Hantke-
ning, KaK MO)KHO CyAMTb HA OCHOBAHUM CTPOeHHsi (OPMbl PAKOBMHKM, MPHUCHO-
cof/leHbl K IUIAaHKTOHHOMY 00pa3y >KH3HH.

Ieorpaduueckoe W reoJiorHyecKoe pacnpocTpaHeHue. Jlo cHX mop pox
Hantkenina ©bl1 M3BeCTeH U3 J0LEHA, HO U3 nocieAHeil pabotel HyTrana
(22), BuaHO mosiB/ieHWe HOBoro BUAa Hantkenina B maneoileHe HU3WHBI Tamnuko *
MekcHku.

B HIKHeM 2olieHe, IpeicTaBuTe M poja Hantkenina w3BecTHBl U3 dop-
Malu{ aparoH (aragon) BOCTOYHOW MeKCMKH M M3 HIDKHE30LIEHOBHIX CJIOEB
Tpunugapa.

B cpeanem soueHe poj Hantkenina BcTpeuyeH B ceBepHoil Jlanmaruu, Ha
ArnantnyeckoMm nobeperxon dpavuuu (Buappuu), B Jlyusuane m Mexcuke.

B BepxHem 3oueHe Anabambl, Mexcuxku, Ixyajpopa Tpunuaaza, Bewr-
pun M MopaBuu. B HwKHem osuroueHe Anabambl, Jlyusnanel 1 MeKcHKH.

B CCCP Hewotopwie mpepacraBurenu pofa Hantkenina scrpedaiotcsi B
OTJIOKEeHUsIX (opaMHHH(pepoBoil cBUTHI ceBepHoro KapkKasa, KOTOpble, Ha oOC-
HOBAHMM CPaBHeHUs accouuaumii ayHsl ¢ dayHoit ceBepHoii Janmauuu, Ana-
0ambl, Mekcuku ¥ TpuHajazna, a TaioKe 1Mo AaHHbIM paGotel M. P. T neccHe-
pa (25) o crparurpaduu naneoreHa ceBepHOro M BocTouHoro Kaskasa, ce-
AYeT OTHECTH K CpefiHeMy W BepXHeMy 3J0LeHY.

Hantkenina liebusi nov. sp.
Ta6a. 11, puc. 2 a, 6, 3

1911. Pullenia kochi L i e b us (non Siderolina kochi H an t k e n), 1875. Sitz. Akad. Wiss.
Wien, Bd. 120, Abt. 1, s. 942. Taf. I1. Figs. 9, 10.

PaxoBHHKA LeIMKOM CHHPAJIbHO-NIJIOCKOCTHOTO THIIA CTPOEHUs], INJIOTHO-
CBepHYTasi, MOYTH HHBOJIIOTHASl, ABYCTOPOHHe-CUMMeTpHUuHasi. OuepTaHue pa-
KOBHHKH OBajIbHOe, YAJIMHEHHOoe Ha MepefHeM KoHle. COoCTOMT U3 AByX o6opo-
TOB CNIMpasu, 0ObIYHO BUEH TOJLKO NMoceAHUil 06opoT ¢ 5—6 Kamepamu; y Mo-
Jioablx ocobeil BUAHBI KaMephl NepBoro obopora crvpanu. Kameps! ciabo B3gy-
Thie, Y BHYTPEHHero Kpasi 0osiee oKpyrJble, Ha BHeHIHeM-TIepefHEM YTy He-
CKOJIBKO BLITSAIFMBAKTCS M 3aKAHYHUBAIOTCS WIJIOBUAHBIM, BHYTDH MOJIbIM, ILU-
nom. Illun ObipaeT yaile BCero AJIMHHBIA M TOHKHIA, HO Y HEKOTOPBIX ocobeii
3TOro BMAA MOMAJAJIMCL LIMMBI JOBOJIbHO TOJICTble H IIepoxoBathie. [lepudepu-
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yeckUil Kpail paKOBUHKH JIONIACTHO#H, valle Bcero 6ojiee MJIM MeHee OKDYTJIbIA,
Ho uHoria cjabo 3aocTtpeH. Pa3mep KaMep yBe/IMYMBAeTCS TOCTeliEHHO, 3a MC-
KJIIOYeHMEM TOCTIeHelt KaMepbl B 060poTe, KoTopasi M0 cBoell BeJHYHMHE MOYTH
B ABa pa3a Gosblle mpeapifyuieil. Kamepbl oTAeseHbl APYT OT Apyra AOBOJILHO
rayOOKHMH cenTasibHbIMU wwBaMU. CTeHKA PAKOBMHKH M3BECTKOBHCTAsl TOHKas,
B HEKOTOPBIX CJIyyasiX CJIerka yToJjlleHHasl, MPO3pauHasi U IJalkasi, MeJKo mep-
(dopupoBaHHasi. AnepTypa paclosioyKeHa Y OCHOBAHWA BHYTpPEHHEro Kpasi Ka-
Mepbl, COCTOMT M3 TpeX uacTeil: BepxHell apKOBHMAHO-U30THYTOH M ABYXx Oa-
3aJIbHbIX OOKOBBIX JIOMACTeil, KOTOpble MOYTH Y BCeX IK3eMIUIsIpoB 06JIOMaHBL.
Aneprypa OKpY)KeHa TOHKOW IUIACTUHKOM, BbICTyMawileil NapaslelibHO IJio-
CKOCTH 33aBMBAHUA paKoBUHKHM. [lmnamerp paxosBuHKM 0,48 MM.

Conotun u3 dopamunudepoBoit cBUTH ropusont ®, cks. 6 MHnbcioro
paitona (Cesepubiit Kaskas) komn. HI'PUH. 372. Hantkenina liebusi nov. sp.
Obuta omucana Jlu 6 ycom, kak Pullenia kochi (Hantken) (3 crp.
942, tabn. 11, puc. 9, 10), cunraBwiasicss UM ToXKaecTBeHHoit ¢ Siderolina kochi
Hantken (I pl., 16, fig. 1). Ho Ha ocHOBaHWM CpaBHeHUsi H306parkeHusi
nocJsiefiHeit popmbl, OTMeuaeTcsl ee CHILHOe oTAaHume oT Pullenia kochiLiebus
3aKouanileecst B 0osiee OKpYrJioM, YeM Y IlocJiefiHell, 3aBUBaHUI cniupanu, B
KpYIJblX, B3QYTHIX Kamepax, KOPOTKHX IUMNAX, B TOCTENIEHHOM BO3PacTaHWH
Kamep. Kpome Toro u reosioryecKuii Bo3pact 3THX (PopM padsindeH: popma omnu-
caHHast X aHTK e HOM M3BecTHa U3 BepxHero, a Pullenia kochi Liebus
M3 CpefHero 30LeHa.

Hantkenina liebusi nov. sp., BCTpeueHHas B 00/IbIIOM KOJIMYeCTBE Ha
CeBepHoM KaBkase, 1moytu He oTiMyaercss oT Hantkenina kochi, Liebus
U3 CpeliHero JoueHa cesepHod J[Jlanmanmu MecTHocTeil Mupanbe, LlpkBHHA M
Kanenuua.

B amepuraHckux paGotax M HeGOJIbIIOM aMePHKAHCKOM MaTepHaie,
MMELIMXCA B MOEM paclopshKeHUM TUNMuHas ¢opma Hantkenina liebusi nov.
SPp. He BCTPEYEHA; HO HA OCHOBAHMU TOFO, YTO B 3TOM MarTepuasie o0OHapyI)KeHbl
topmbl, odeHb GiM3kHe K H. liebusi nov. sp., MOXHO NPeJIIoJIaraTb 0 BO3MOXK-
HOCTH MpPUCYTCTBUA TaM TarkKe U H. liebusi nov. sp., KOTOPYK aMepUKAHCKHe
ABTOPHI paCCMaTPHBAIOT KaK pasHOBUAHOCTb Hantkenina mexicana Cushman
H Hantkenina longispina Cus hm a n.

Ipu cpaBHenuu H. liebusi nov. sp. ¢ Tonorunamu H. mexicana v H. lo-
ngispina u3 Qopmaunu ryaiisi6an MeKCUKH (CpeAHHIi 3011eH), MO)KHO OTMETHTD
4TO pasnvua Mmexay H. liebusi m amepHKaHCKHMH (opMaMH He MeHblie, uem
Mexxy H. mexicana w H. longispina.

CpaBHeHue. [Ilo cBoemy o0ueMy XapaxkTepy OnMcaHHasi ¢opma
uMmeer Gosiblle Bcero cxoactB ¢ Hantkenina mexicana Cus h m a n 1924, Ha-
uGosiee CyIIeCTBEHHBIM OT/IMYMEM ee siBJsleTcs Gosee CruTouleHHast gopma pa-
KOBUHKM M Kamep, 0oJiee OKpyrJible H CUJIbHO CY)KHBAWillMecsl Ha MepeiHeM
Hapy)>XHOM Kpae KaMephl, 0oJlee 1WKPOKAsA M KpynHasl NocjiefHsis1 Kamepa B 00o-
poTe, MeHee JomacTHOW NepudepuyecKUid Kpail paKoBHHKH, OoJibllee 3Haue-
HHMe OTHOLIEeHMs WIHMPHHBI Noc/delHeil Kamepbl K LUMpPHHe BCeil PaKoBUHKH, 0o-
Jiee JIMHHBIE W TOHKME LIMIIbI, KOTOPble HepeiKo MpPeBbIIAIT MJIMHY CaMOH Ka-
Mephl,

C Hantkenina mexicana var. aragonensis Nuttall (16) umeerca Tak-
e 10B0JIbHO 6osibllioe CXOACTBO; O0COOGEHHO MOXO0XKHMH SABJIAKTCSA HEKOTODbIE
($opMbl, YKJIOHSAIOWMeECS oT TUTIHYHON H. liebusi. CX0ACTBO 3aKJII0YAETCs1 B CHJIb-
HO JIONaCcTHOM BBICTYMalolWeM NepHpeprueckom Kpae, Ho H. liebusi nov. sp. oT-
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JIMYaeTCA KPOMEe TeX NPH3HAKOB, KOTOPble ObUIM YKA3aHbBl MPH CPABHEHHU C
H. mexicana GoJiee TeCHHIM PAacHoJIOKEHHEM KaMep APYT K APYTY M He LUW/IHHA-
pHUecKoil, a CKopee M30rHyToi (opMoil Kamep.

Taroxe A0BosIbHO OnM3Koit Gopmoit K H. liebusi nov. sp. siBnserca Hant-
kenina longispina Cushman (15) ocobeHHO Mo cBoeMy ofleMy Xapak-
Tepy pacloJIOXKeHUsl KaMep, UX ()opme M HaNpaBJEHHI0 MIJIOBUAHBIX ILMIIOB;
foJiee TIOXOYKUMH SIBJISIIOTCS MoJiofbie ocobu H. liebusi, ogHaKo, T'JIABHBIM OT-
nvduem H. longispina sinsiercst Goslee pe3koe YTOHbLIEHHE MOCJIEAHEH Kamephl
Ha HapY)KHOM KOHLE, a TaK)Ke HecKoJibKo 00bliasi B3AyTOCTb 3TOH KaMepsl y
BHYTPEHHero Kpas.

Menblle Bcero MMeet cxoAcTBa H. liebusi nov. sp. ¢ H. dumblei W e i n-
zierl et Applin (14), koTopoe 3ai/04aeTcsl B 0JMHAKOBOM HampasJie-
HMM CIIMpaNY 3aBUBAHMSI PAKOBHHKH, HECKOJIbKO CXO)Kell popMme Kamep, Ho H.
liebusi nov. sp. oT/IMYAaeTCA IJIaBHBIM 00pPa3oM TeM, UTO 110CTIeHSISA KaMepa 060~
poTa uacTH4YHO MPHUKphIBaeT coloif MepByl0 Kamepy U He o6pasyeT MO OTHO-
LIEHHIO K Hell MpsIMOro yrija, 4to oco0eHHO pe3Ko Buipa)keHo y H. dumblei.

Euie oaHa ¢popma MMeeT HeKoTopoe cXoicTBo ¢ H. liebusi nov. sp. Ito H.
lehneri Cushman et Jarvis: ocobeHHO 3aMeTHO CXOJCTBO C OAHON U3
pasHoBugHocTel . liebusi: 3aK/0yaercsi OHO B CHJIbHO 3a0CTPEHHOM, U3pe3aH-
HOM TiepHlepHUECKOM Kpae pPaKoBUHKHM; Ho H. liebusi otyimvaetrcs Gosee wiu-
POKHMMH KaMepamH M TeM, UTO BTOPYIO IIOJIOBUHY paKOBUHBI 00pasyioT ABe Mo-
CJlelHe Kamephbl, a He TPU, KaK 3T0 BUAHO y H. lehneri.

Obuumii xapakTep OTJIMUUSI CpefiHe 30LEHOBBIX (opM 0T PopM BepxHero
soueHa (M. alabamensis C u s h m a n, H. alabamensis var. primitiva Cu s h-
man et Jarvis, H. brevispina Cushman, H. kochi Hantken)
3aKJioyaeTcss B 0oJlee BBICOKOM M HecKoJIbKO GoJlee pa3BepHYTOH crupanu pa-
KOBHHBI, B GoJlee miockoii dopMe paKoBUHKH M KaMep, B (oJiee KPYMHOM pas-
Mepe mocieaHer Kamepol. H. liebusi 6nina onucana Jin6ycom (3) u3 cpea-
Hero JoueHa [anmauuu. EcTb ocHoBaHMe MpejamnoJiaraTth, YTo 30Ha QopamMUHK-
(depoBeix cnoeB CeBepHoro KaBikasa, rie 3TOT BUA BCTpedaeTcsl B 6o/bLIOM KO-
JIMYeCTBE M BO MHOI'MX MECTHOCTSIX, TaK)Ke OTHOCHUTCS K CpPefHEMYy 30LeHY.
(TneccHep 25, Cyb606oTHnHa 24).

Hantkenina liebusi var.

H. liebusi nov. sp. siBnsieTcsl CWJIbHO Bapbupylolieil Qopmoil; ynanoch
3aMeTHTDb PsilL T0CTIel0BATEIbHBIX BAPUETETOB KaK CBOHCTBEHHBIX TOJIBKO KaKoMH-
mbo ofHoil MecTHocTH (Hampumep, p. INmexa, Hedrano-lupsanckuil paiion,
peku Xoy M Apmxu-Axx, paiion UYepHbix 'op, W MecTHocTH Mupanbe U
LlpkBuHa B JlasmMauuu), a TakKe U psj BapHETETOB, ABIAIOUIUXCA CPaBHHTE Ib-
HO OOLMMH [J1s1 HEeCKOJIbKMX TNMYHKTOB ceBepHoro Kaskasa (Mabckuii paiioH,
XaappxuHckuit paiton, pexa INwmw; paiion ropoga Hanbuuka, p. Teitmux-cy
u paiion Hedrsino-lllupBanckuii, p. Ilonba).

TaKuMu 00LIMMH YKJIOHEHUSIMU OT TUNA SIBJIAIOTCA CJCAYIOUNE MMPU3HAKH:
TI0CTeNeHHOE CTYIUEBbIBAHWE PAa3HULBI B pa3Mepe Me)Xly NocjefiHel U Mpeabily-
IWK¥MH KamepaMd o00opoTa crnMpasii; 3aMeTHOe BHITATMBAaHHE BHYTPEHHEro Kpasi
KaMep K yMOHJIMKAJIbHOM 4acTH PAaKOBUHKH, MpHuYeM GopMa CenTajbHOIo IIBa
CTaHoBHTCA S-o6pa3Hoil, NMepudepuyeckuit Kpai paKoBHHBI JeJIaeTCsi OCTPO-
JIONACTHHIM M BeJIMYMHA MOCJIEAHUX TpeX Kamep o0opora MOYTH OAWHAKOBA
(puc. 20—49).
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Hantkenina mexicana Cushman 1924
Ta6n. 11, puc. 5, 6

1924 Hantkenina mexicana C us h m a n. Jour. Pal., vol. 1, p. 160, pl. 25, fig. 18.
1930 Hantkenina mexicana Nu ttall, jour. Pal., vol. 1V, 3, p. 284, pl. 23, figs. 13, 17,

PaKoBUHKA TOYTH OKPYTJIoif GOPMBI, ABYCTOPOHHE-CUMMETPHYHAS C OKPYT-
NbIMM B3LYTHIMH KaMepaMmu, CHa0)KeHHbIMU MO0BOJIbHO TOJICTBIMM, KOPOTKHMMH,
TYMbIMH IUUMAMK. KaMepel MOCTeNeHHO YBEJIMYMBAIOTCA B pasmepe, pasjelieHbl
riy6oKMMH cenTajibHeiMd miBamu. Ilepudepuyeckuii Kpait paxoBHHKH Gosee
paHHUX Kamep ¢J1a0o BOJIHMCTHIN, y TMo3AHMX KaMep Gosiee sonactHoif. CreH-
Ka PaKOBMHKH CTEKJIOBUHO Mpo3payHasi, CUJIbHO- MeppopUpoBaHHas. [luamerp
pakoBuUHKH 0,62 MM.

CpaBHeHUe —orauume H. mexicana Cushman or H. liebusi
nov. sp. ykasaHo npu omucanum H. liebusi.

Hantkenina mexicana Cushman var aragonensis Nuttall (16)
OT/IH4YaeTCsl OT TUNMYHOH (opMbl OoJsiee BBHITSAHYTHIMA M B3LYTbIMM KaMepamH.

Ot H. lehneri Cushman onucoiBaemass gpopma OT/IMYAETCA TJIaBHLIM
obpa3om, 0ojiee MpaBWIBHLIM OuepTaHHeM KaMep, 0oJiee B3AYTbIMH KaMepami,
Y TeM, YTO BTOpas MOJOBUHA PAaKOBUHKU 00pa3oBaHa ABYMs MOCJIeAHUMH KaMe-
pamu Oonbliero pa3mepa, yem Gosiee paHHMe Kamepbl PaKOBHUHKH.

Ot H. dumblei Weinzierl et Applin, H. mexicana ornnuaer-
Cs1 TeMHU >Ke MPU3HAKAMH, KOTOPble OBUIM yKa3aHbl Mpu cpaBHeHuu H. liebusi ¢
H. dumblei.

Taroe 6jiM3Koit popmoit siBastercst H. longispina Cus h m an, otrinua-
omascs, oJHaKo, KaK YKa3blBaeT camoe HasBaHue QopMmul longispina Gonee
JNMHHBIMM, TOHKUMHK HIMIAMH KaMep.

Jta (dopma, npejcTaBjeHHAsl TOJbKO €AMHCTBEHHBIM 3K3EMIUISIPOM B OT-
JoxeHuAxX ¢popamunnpeposoii ceutel CeBepHoro Kaskasa (pexa Yexox), Gbiia
HalileHa cpeJH TUINYHOM ¢ayHbl ropu3oHTa P;, ropu3oHT ¢ Lyrolepis cauca-
sica Roman.

JTOT TOPH30HT JIEKUT HEMOoCPeACTBEHHO HaA ropusontoM d, ¢ Hantke-
nina liebusi nov. sp. U sIBJisETCA caMoil HIDKHeN YaCTbI0 BepXHe-30LeHOBOI0
Bo3pacTta. B MeKkcuke 9ToT BUA HaiiieH B hopmauuax ryaiis6an v aparoH (cpes-
HUil U HIDKHUR S0UeH).

Hantkenina alabamensis Cushman 1924
Tada. 1, puc. 3—7
1924. Hantkenina alabamensis Cus hm an, Pros. U. S. Nat. Mus. vol. 66, p. 3, pl. I,

figs 1—6, pl. 2, fig. 5.

1925. Hantkenina alabamensis C u s hm an, Contr. Cushman Lab. Foram. Res., vol. I,

pt. 1, p. 7, pl. I, fig. 11; pt. 3, p. 68.

1926. Hantkenina alabamensisCushman et Applin, Bull. Am. Ass. Tetr. Geol. vol. X,

2, p. 177, pl. X, fig. 3.

1932. Hantkenina alabamensisH ow eet W all a ¢ e, Louisiana Geol. Bull. 2, p. 54, pl. X,

fig. 3.

1933. Hantkenina alabamensis E11is or, Bull. Amer. Assoc. Petr. Geol., vol. XVII, 11,

p. 6, fig. 5.

PaxkoBHHKA NOCTPOEHA MO0 CNHUPAJbHO-NJIOCKOCTHOMY THUITY; ABYCTODOHHE-
cnmmerpuqﬂaﬂ, cocTodALllasAg H3 ABYX MJIOCKO CBEPHYTHIX OﬁOpOTOB cnvpanu ¢
5—6 kamepamu B nocyeaHem oGopore. PopMa PaKOBUHKHM MOYTU OKpYyriiasi.
Kamepsi TeCHO NMPMMBIKAOT APYT K APYTY, PAacroJioyKeHbl MOYTH MO NpPSIMbIM
YTJIOM 110 OTHOWEHHIO 0AHOI KaMephl K Apyroi, ¢yabo B3fyThle, pasfiesieHsl Apyr
OT Apyra ciaabo U30rHYTHIMH, B HCKOTOPLIX CJiydasiX N0BOJIbHO l‘leGO}(l/lMM cern-
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TanbHbiMy 1iBaMu. [lepudepuuecknii Kpal PaKOBHHBI OKDPYTIJIBIA WM MHOTAA
cnabo somactHoil. Kamepa 3aKaHYMBAETCSl WIJIOBUIHBIM ILUIIOM B HEKOTOPHIX
Cllyuasix oueHb AJIMHHBIM, HO Yalle JJIMHA LINMIA He MpPeBbIIAET IJIMHBI KaMepsl.
Iuno npegeiaylielf Kamepbl oYeHb TECHO CONPHKAcaeTcsl € TepudepuUuecKHm
KpaeMm Tmocjiefylomleit Kamepbl. CTeHKa PAaKOBHMHKHM CTCKJIOBHAHO MpO3payHasi,
oYyeHb MeJiKo MepopHpoBaHHAsi. AnepTypa PacrojioXKeHa Ha BHYTpPeHHEM Kpae
KaMmepbl, pasfesieHa Ha TPH 4acTH: CPeJHION APKOBHAHO U30THYTYIO M ABe 6oKo-
Bble 0a3aJibHble JIOMACTH OT KOTOPBIX OTXOAAT MNapajulesibHO MJIOCKOCTH 3aBUBa-
HUA CIMPanU PAKOBHHBI SICHO pa3/inuHble HeOoJsbluMe MJIACTHHKH. [uamerp
pakoBuHKHU 0,74 MM. -

H. brevispina Cushman (9) mo CTpoeHHIO CMPaAdH PAKOBHUHKH, MO
OYEPTAHHI0 KaMep M MO PacMoOJIOKEHHI0 HUX APYT K APYry, HMeeT HeKOoTopoe
c¢xoicTBo ¢ H. alabamensis, Ho rnaBHoe otTjinune ee or H. alobamensis 3awunio-
yaercsi B 6oJiee OKPYrJIbIX Kamepax M Gojiee KOPOTKOM IIHMMe, KPOMEe TOrO fI0-
Clie[IHSIA Kamepa I10 CPAaBHEHHUIO CO BCEMH JAPYIMMH OYeHb KPYMHOIO pa3Mmepa.

Obuwee ornmuve H. alabamensis or H. liebusi nov. sp., H. mexicana,
H. mexicana var aragonensis, H. longispina, H. lehneri, H. dumblei 3axmouaetcs
B KOPOTKOM 33aBUBAHWM CHMpANM PAKOBMHKH, B 60Jiee TEeCHOM pacmoJIOXKeHUH
KaMep ApYyr K ApPYTYy 4 B TOM, YTO UIMI Ka)KAOH KaMepbl ouyeHb OJIM3KO MPHKA-
caeTcs K MepudeprdecKoMy Kpalo Tocielyiollle KaMepe!; TOra KaK y BceX Bhbiille
Ha3BaWHBIX (POPM, LIMI KaXKAod KaMepbl 3aHMMaeT 0oJlee LEHTPAJbHOE TIOJ0ME-
HHe Ha MepudepHuecKOM Kpae PAKOBUHKH.

Hekotopble axsemnnsippl H. alecbamensis Cus hman, HaiiieHHble Ha
CesepHom Kasrase (pexu Yexox v HaibuuK) 0T/IMYAIOTCA OT THIHMYHON (OPMBI,
rnaBHbIM, 00pa3oM, Gojlee yauHeHHOR U GoJiee pa3BepHyToll CMpPasibi0 3aBU-
BaHUs PaKoBMHKH. Bompoc o ToMm, siBisieTcst 7 3ta (opma OeHCTBUTETLHO
H. alabamensis, mo)keT ObITb pellleH NyTeM H3Y4eHHs1 60JIbLIOrO CPABHUTE/ILHOTO
MaTepuana M3 TeX e OTJIOKeHUH.

I91v dopmbl OblM HalifeHsl B 30He Lyrolepis caucasica (;) no pexe Uekox
BMecTe ¢ H. mexicana W B Toil ke 3oHe (0603HaueHHOH 3aech F,) mo pexe Hanb-
YMK.

B ofpasuax u3 ckBauuel 3 Miasckoro paiioHa CesepHoro KaBkasa
H.alabamensis BcTpeuasiach BMecTe ¢ TUNMYHOM ayHoll caMoro HMKHero cJiosi
ciepytomieii 3oHbl dg: Nonion micrus C o 1 e, Giimbelina sp., Globigerina bul-
loides d’0Orb., BospacT obeux 30H — BepxHuii doueH. H. alabamensis C u-
s hman 6bula onucana U3 BepxHero JoueHa Muccuccunny, Jlyusuasel, Ana-
Oampl, Texcaca M MeKCHKHM, a TalOKe U3 HIKHETro oJiuroileHa MuccHccUny.
(puc. 61—63).

Ins obrnerueHust cpaBHeHHsi ¢ BUAaMu popa Hantkenina, HaigeHHBIMH
B najieoredHe CeBepHoro KaBkasa, Mbl 3/leCb NPHBOAMM OMNMCAHHE OCTAJIbHBIX
BU/I0B 110 pafoTaM aMepHMKaHCKMX aBTODOB.

Hantkenina alabamensis Cushman var primitiva Cushman et
Jarvis 1929
Ta6n. I, puc. 8, 9
1929. Hantkenina alabamensis Cushman var. primitiva Cushman et Jarvis.
Contr. Cus hm an Lab. Foram. Res., vol. V, pt. 1, p. 16, pl. 111, figs. 2, 3.
JTa pasHOBUAHOCTb OTJUYAETCS OT THAMYHON (opmbl, GoJjice B3LYTHIMH
KaMepaMH M TeM, YTO paHHHE KaMepbl rocJiefHero ofopora, OKDYIJbie, 00LIY-
Ho 0e3 MIMMIOB M C 1IEPOXOBATOW IMOBEPXHOCTHIO.
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Berpeuaercsl 3Ta gopMa B BepXHe-0LEHOBHIX OTJIOXKeHUAX TpuUHHAAZA W
IOKHON AMepHKe.

Hantkenina lehneri Cushman et Jarvis 1929

Tatén. 11, puc. 1

1929 Hantkenina lehneri Cushman et Jarvis, Contr. Cushman, Lab. Foram. Res.,
vol. V, pt. 1, p. 16, pl. 111, fig. 8.

PaKoBMHKA CNMPaJibHO IUIOCKOCTHOTO THMA CTpOeHUs, OOBIYHO COCTOUT
u3 6 Kamep B MocJieaHeM o6opoTe, TOCTeNleHHO YBeJMYMBAIOILMXCS B pasMepe,
HApY)KHBIIl- KOHel| BBICTyMaeT XapaKTepHO Cy)KeHHBIH M smbo yceueH, suGo
3aKaHUMBAETCA TYMoil UrJoif, KaMepbl MHOTAA MOYTH LWIMHIPUYECKUE, CelTallb-
Hble LIBHI SICHO pa3juuuMble, riay0oKye; CTeHKA KaMep I'JIajKas; anepTypa obbly-
HO HesiCHasl, 3aMoJIHeHa MOpPOAoH BO BCeX MCCJleAyeMbIX 3K3eMIulspax. InHHa
10 1 mm (Cushman).

IToT BUA CUILHO noxoauT Ha Hantkenina mexicana Cushman, Ho
MMeeT oYeHb HellpPaBHJIbHOE OYepTaHHe PAKOBHHKH Y 0oJiee LMIMHAPHYECKHE Ka-
Mephl.

BerpeuaeTcsi B 30LI€HOBBIX OTJIO)KeHUsIX TpuHMAAAA.

Hantkenina brevispina Cushman 1924
Tabn. 1, puc. 1

1924, Hanstkenina brevispina Cushm an, Proc. U. S. Nat. Mus., vol. 66, pt. 2, pl. II,
fig. 3.

1929. Hantkelnina brevis;())ina Cushman, Contr. Cushman Lab. Foram. Res. vol. I, pt. 1,
p- 7, pl. I, fig. 10.

1932. Hantkenina brevispina How e et Wall ace, Louisiana Geol. Bull. 2, p. 54, pl.X,
fig. 4.

B nocneaHem o6opoTe BUAHBEL 4 Kamepbl, CHa0)KeHHBIE KOPOTKHM ILHIIOM,
pacmoio)KeHHBIM TIOYTH Y BHYTPEHHeTo Kpasl cieaylomleit Kamepsl. [locieaHss
Kamepa CWIbHO B3ayTasi, Oojlee KpymHasi, MOYTH OKpyrJiasi, cHaxeHa Oosiee
KOPOTKUM LHMITOM YeM Hpefbigyuive. O6IMUM ouepTaHUEM PAKOBMHKH, KOPOTKH-
MM TYNBIMM LIMMAMM 3Ta (QoOpMa HecKoJbKO HanomuHaer Hantkenina kochi
(Hantken) us Bepxtero 3oueHa BeHrpuu.

H. brevispina BcTpeyeHa B BepxXHeM 30LieHe MeKCHKH.

Hantkenina mexicana var. aragonensis Nuttall, 1930
Ta6a. 11, puc. 9, 10, 11

1930. Hantkenina mexicana v ar aragonensis Nuttall. Jour. Pal., vol. 1V, 3, p. 284,
pl. 24, figs. 1—3.

9Ta pa3HOBUAHOCTb OTJIMYAETCS OT TUNHYHOK (opMbl TeM, YTO OOLIYHO
HUMeeT Ooslee KpyIHble, B31yThle Kamepul, KOTOpble BCerja IMOCTENeHHO BHITATHU-
BasCb 3aKAHYHBAIOTCA WIJIOBHAHBIMM wuunamu. LIunsi Gosbiiedt yacTbio 006J10-
MaHbl. 3Ta QopMa SIBJIAETCA LIEHHHIM JOBOJIbHO OOBIYHBIM PYKOBOASILHM BHAOM
Ana dopMaluK aparoHa MeKCHKH,

29



450 B, A, LIOXHUHA

Hantkenina longispina Cushman 1924
Ta6n. 11, puc. 4

1924. Hantkenina longispina Cushm an, Proc. U. S. Nat. Mus., vol. 66, art. 30, p. 2,

pl. 11, fig. 4.
1926. Hantkenina longispina C u s h m a n, Bull. Am. Assoc. Petr. Geol., vol. X, p. 299,

pl. VII, fig. 3.
1927, Hantkenina longispina Cushm an, Jour. Pal., vol. I, p. 160, pt. XXVI, fig. 2.

1927. Hantkenina longispina C o | e, Bull. Am. Pal., vol. XIV, 51, p. 24, pl. 1V, fig. 7.
8

1930. Hantkenina longispina Nuttall, Jour. Pal., vol. IV, 3, p. 284.
1932. Hantkenina longispina H o w e et W all a c e Louisiana Geol. Bull 2, p. 55, pl. X,

fig. 2.
1933. Hantkenina longispina P ijp ers Geol.and Pal. of Bonaire (Dutch West Indies).

Utrecht, p. 67, text figs. 77—79.

B nocnensem obGopore cnupanu BUAHE 5—6 Gosiee MeHee CHKaThIX Kamep,
IOCTeNeHHO YBeJMYUBAIOWIUXCA B pa3Mepe. B ymOuinkanbHolf 4acTH BHAHBL
KaMepbl nepsoro o6opora. Kaxzasi Kamepa cHa0)KeHa JJIMHHBIM TOHKHMM LIMTIOM,
JJIMHA KOTOPOTO MpeBHIILAET HECKOJIbKO AJMHY Kamephl. [lepudepuueckuit kpaii
PaKOBUHKHM MHOTAA JjomacTHoit. OObiuHO K H. longispina oTHocaTcst dopmul ¢
OYeHb AJIMHHBIMM WIJamH, nepexopsumue K H. mexicana. Obe ¢opmbl BcTpe-
4aloTcsi B OJHHX U TeX e OTJI0XKEHHUsX.

B HeaasHo hiwepitieit pabore IMafinepc! ynoMuHaeTcs 0 HaxoyKIeHUH
H. longispina Cushman, B BepXHe-30LEeHOBbIX OTJIOXKeHUsIX AMepuxu. [Tpu-
BeJleHHbIe B JIUTepaType 3K3eMIUISIPHl HUMEIOT O4eHb 6OJIbILOE CXOJCTBO C HEeKo-
TOpbIMu 9K3emisipaMu H. liebusi nov. sp. cesepHoit danmauuu (puc. 42—44).
B cocra accouuauuu (popM BepXHEro oLeHa BoHepa BXOMAT yacTHyHO op-
Mbl Topu3oHTOB @, 1 D, Ppopamuuudeposoii cBuTEl CeBepHoro Kaekasa.

H. longispina u3BeCTHa U3 CPelHe-U BEPXHE-30LEHOBHX OTJIOXKeHUH Jlyu-

3MaHHbl U MeKCHKH,

Hantkenina dumblei Weinzierlet Applin 1929
Tab6n. 11, puc. 12, 13

1929.fﬁargtkenina dumblei, Weinzierl, et Applin Jour. Pal., vol. III, 4, pl. 43,
ig. 5.

PaKoBHHKA CNUPAJIbHO-TIJIOCTKOCTHOTO THIIA CTPOEHMs, CUJIbHO C)KaTasl,
3JUIMNTHYECKAs, CeNTaJbHble BB OTYeT/MBLE, Fy00KHe; KaMepbl CJIerKa Jio-
nacTHole, OBICTPO yBenMuuBalomidecsi B pasMepe. B mocneasem ofopore cnu-
panu o0bIuHO BUAHBI 6 KaMep; CTeHKA KaMep ToHKo MepdopupoBaHHas. Jta dop-
Ma noxoyka Ha H. longispina C u s h m a n, Ho oT/Inyaercs OT Hee Gosee yaaH-
HeHHoll mocneaHelt Kamepoil U 0oslee KOPOTKUMM TOHKMMM wwunamu. [laiinepc!
ctp. 67 craBur H. dumblei Weinzierl e¢ Applin B CHHOHHMUKY cC
H. longispina Cushman.

9ta dopma M3BecTHA M3 BepxXHell 4acTH CpefiHero 3oueHa JIyH3HaHHRI.

1Pijpers, P. J. Geology and Paleontology of Bonaire (Dutch West Indies). Ut-
recht 1933, p. 67, text fgs. 77—79. .
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Hantkenina inflata Howe, 1928

Puc. 64
1928. Hantkenina inflata H o w e. Jour. Pal., vol. II, pp. 13—14, 2 text figs.

PakoBHHKA COCTOMT M3 4—5 Kamep, pacloJIOMKEHHBIX MOUTH MOA MPSIMLIM
YrJIOM [0 OTHOLIEHMIO APYT K Apyry. Kamepsl cHaG)KeHbl KOPOTKHM LIMMIOM, KO-
TOPBIH MOYTH COBEpPILEHHO 3aKPLIBAETCs1 MoC/eAyloLleil Kamepoii.

BennuuHa mocjiefHeif Kamepsl HECKOJIbKO MPeBhIIAET BEJIMYUHY BCEX
npounx Kamep. OOLIMM OYepTAHHEM PAKOBHHKH MW BeJIMYMHOMN MocjelHeil Ka-
mepel H. inflata vmeer Heoropoe cxoactso ¢ H. brevispina Cushman.
M3BecTHAa M3 BepXHe-OJIMTOLEHOBBIX OTJIOKeHH AsabaMbl.

Hantkenina meccordi Howe et Wallace, 1932
Ta6n. 1, puc. 10 a, ©

1932 Hantkenina mccordi Howe et Wallace. Louisiana Dept. Conservation Geol.
Bull. 2, p. 55, pl. X, fig. 1.

PaKoBHUHKA COCTOMT U3 5 CUJIbHO B3AYTHIX KaMep, PacrloJloyKeHHBIX B KO-
porkylo crpainb. [MocneaHsisi Kamepa nouT# wWapoobpa3Hasi U Mo CBoeil BesH-
YMHe MPeBLILIAET BeJIMYMHY BCeX BMeCTe B3ATHIX Hpeibiiyluiux xamep. Kaxpas
KaMmepa cHa0)KeHa OueHb KODOTKHM HIJIOBUAHBIM OTPOCTKOM. AmnepTypa y omu-
CHLIBAEMOT0 IK3eMIUIApa o6JioMaHa, HO aBTOP oTMedaeT: (18) «AnepTypa—oJmn-
THYECKOE OTBepcTHe, CHa0)KeHHOe HeNpaBUJIBHO PpAaCMOJIOYKEHHBIMH KOPOTKH-
MU 3y0aMH; anepTypa TaK LIMPOKA, YTO Yepe3 Hee BUAHA Kamepa C MIJIOBULHBIM
OTPOCTKOM TMpeAbiAylero o6oporas. MHe KaKercsi, TpH CpaBHEHMH 3TOro
BUja ¢ H. danvillensis Howe et Wallace (28), uro mmpokoe mnpo-
CTPAHCTBO, OKPY)KeHHOEe HENpaBUJIbHO PAacMoJIOKeHHbBIMU 3y0amu, IoMellalo-
lleecsi Haj  ameprypoif, sABJsAeTCA  OTCYTCTBYWOUIEHl  J0NOJHHMTE/LHOI
anepTypHOi MIACTHHKOM.

OnucaHa 3ta Gopma U3 BepxXHe-30LEHOBLIX OTJIOMKeHHH Jlynsuasl.

Hantkenina danvillensis Howe H. V.et Wallac e, W. E. 1934
Puc. 65 a, 6

1934. Hantkenina danvillensisH ow e et Wallace. Jour. Pal., vol.VIIL, 1, p. 37, pl.V,
figs. 14, 17.

PakoBMHKa NJIOCKOCTIMpabHASA, JABYCTODOHHE CHUMMETpUuYHas: mepude-
PHUECKHUIl Kpail sionacTHoi; B nocjiefHeM 000opoTe CIMpaid BHAHBI 5 B3AYTHIX
_KaMep, CHaO)KeHHBIX JJIMHHOM HIJIOH, pacnosio)KeHHON y OCHOBAHUs MpeliecT-
Bylouleil KaMepsl. AfepTypa B BHfe 3JUIMOTUHUECKOTO OTBEPCTHsI, PACIOIOKEH~
Hasi y OCHOBaHWs MmocjiefiHedl Kamephl. Hap ameprypoil nomemaercsi gonoJi-
HHMTeJIbHAs anepTypHasl IUIACTHHKA, NPOHU33HHAS YETHIPbMSI OKPYTJILIMH HJIH
SJ/UMNTUYECKUMH OTBEPCTHSAIMH CHMMETPUYHO PacoJIOYKeHHBIMU TI0 BHELIHEMY
Kpaw aneprypHoii miacTuHku. Huamerp 0,5 mm. Ot H. alabamensis, 3ToT BUj,
OTJINYAETCS1 XapaKTepoM amnepTyphl U GoJiee B3AyTEIMU Kamepamu. A ot H. meco-
rdi otnnvaercsi Gosee yJ/IMHEHHBIMH UrJIaMd, ONKMCaHA W3 BepPXHE-I0LEHOBRIX
OTJIOXKEHHUH JlyH3uaHsL.

IMpocmoTpeB psinyl npeacraBuTesieit poga Hantkenina ¢ pasnUUYHBIMU
YKJIOHeHUSIMH OT TOH WM MHOI THUNHMYHOH (ODMBI, BO3ZHHKAKT BOIPOCH 0 (Pu-
JIOreHeTHYECKOM B3aHMOOTHOIUEHHH 3THX ¢opM. DBbulo O CaMIIKOM MNpeXxae-
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BPEMEHHO JIeJIaThb KaKue Obl TO HU Obiji0 BHIBOABI, HA OCHOBAHMM CPABHHUTENILHO
HeGO/IbIIMX NAHHBIX, HO B 3aKJIOYEHHe CBOEro M3JIOKEHHs, CO00LLy HeKoTo-
pbie MPEAMNoJIOXKEHUsT O HANpaBJeHUM (HIOTeHETHYECKOTO PpAa3BUTHUS HEKOTO-
poix BUpoB Hantkenina.

Ha ocHOBaHHHM HM3BECTHBIX AAHHBIX O TeO0JIOTHYECKOM pacHpoCTPaHeHHH
pona Hantkenina BHaHO, 4To Haubosiee PEeBHUMH MPEACTABUTE/ISIMU SBJISIIOTCA
H. mexicana C u s h m a n var. aragonensis Nuttall u3 HWwKHero soue-
Ha BoCTOYHOM Mewcuku u M. lehneri Cushman et Jar vis us HwxHero
soueHa TpHHMAaja. 51 HCK/IOYal0 emle Majlo M3BeCTHYW Qopmy Hantkenina
nov. sp. Nuttall mu3 naneoueHoBeix oTnokenuit Mexcuku, H. mexicana
Cushman, H. longispina Cushman M3 cpeiHero JoueHa MeKCHKH,
H. dumblei Weinzierl et Applin u3 BepxHeil YacTH CpefHero 3oLeHa
Jlyusuannl u H. leibusi nov. sp. U3 cpeiHero 3oueHa ceBepHoit Nanmauuu. U3
BEPXHe-90UeHOBHIX . OT/IO)KeHHid H3BeCTHHl H. alabamensis Cushman wus
Anabamel U BocToudoit Mexcuxku, H. brevispina Cushman us AnaGamnl
U Muccuccunnu, a Take W H. alabamensis Cushman var primitiva
Cushman et Jarvis un3s BocTouHoit MeKCHKH. B HwKHeMm osMrouexe
Kpome H. alabamensis Cush man BcTpevaercs ewle H. inflata H o we us
Anabamsl.

U3 cpaBHenusn Gosiee npeBHux dopm Hantkenina c¢ Gojiee MoJIOOBIMH ee
MpPeACTAaBHTE/ISIMH, Mbl BHAMM, UYTO BCe BHIbl HIDKHEro M CpelHero 3oleHa xa-
paKTepu3yITcsl 6ojlee UM MeHee OTKDHITON CNHpasibl0 3aBUBAHMS PAaKOBHHKH
B TO BpeMsi KaK ¢opMbl BepXHero 3oieHa ¥ ojurouena (H. alabamensis, H. in-
flata, H. kochi H a n t k e n) HMeIOT PAKOBMHKH IJIOTHO CBEPHYThIE B CIIMpaJib.

Taxum 06pa3oM MO)KHO TpefnoJiaraTh, 4To 3BoJoLus poga Hantkenina,
MOBUAMMOMY 1LIA oT (opM ¢ Goslee pasBepHYTO#l cnUpasbi0 PaKOBHHKH K (op-
MaM C TUIOTHO CBepHyTOH CNMPAsbIO.

OTHOCUTE/IbHO TIPOMCXOXKAeHHsT ceMeiicTBa Hantkeninidae BeposTHO cre-
LyeT AYMaTb, KaK 3TO Y)Ke U YKa3biBaeTCsi BO2-M HM3JAHUU U3BeCTHOH paboThl
Kemmdsna (Cushman) (20), uro Haubosiee GJM3KUM K CeMeiCTBY
Hantkeninidae sBnsiercsi cemeiictBo Globigerinidae. OcoGeHHO HaGJIIOAAETCA
Oonbiuoe cxoacTBo ¢ pofgom Hastigerinella cemeiictBa Globigerinidae, 3axmo-
yawllleecss B popMe Kamep U B XapaKTepe anepTypsl.

Bonpoc o ¢unorenuud BUAoB popa Hantkenina mokeT ObITb OKOHYATE Ib-
HO pelleH TOJIbKO MOCJE AETAJBLHOr0 U3y4YeHUs G0JIbILOro KOJIMYeCTBa IK3eMILIA-
POB, TILATeNbHO COOpAaHHBIX M3 CTPATHIpadHYeCKH XOPOILIO ONpeAe/IeHHBIX
pa3pesoB U MocJje TOro, Kak Oyjer ofpalieHo JO/DKHOe BHHUMaHHE Ha M3yuyeHue
HM3MEeHeHHsT 3THX BHUJ0B BO BpeMeHH M IPOCTPAHCTBE.

IepBole mard B 3TOM HampaBieHUW ObIM ClieJlaHBl Ha OCHOBAHUU H3Y-
YeHHsi MaTepuasia M3 OTJIoXKeHHi popamunnbepoBoit cBuThl CeBepHoro KaBka-
3a. Mo)XHO HaflesITbCS, YTO M3y4eHHe HOBOTO MaTepHasia paspeulnT BOMPOCHI,
BO3HMKIIHE B MpoLecce HACTOAIHUX MCCJIEA0BAHUIA,



