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CUTICLES OF PHOENICOPSIS FROM NE CHINA WITH
DISCUSSION ON ITS TAXONOMY*

Sun Ge

(Nanjing Institure of Geology and Palacontology, Academia Sinica)

Summary

1. Foreword

Senus Phoenicopsis is one of the common
genera from Mesozoic floras in Eurasia. Based on
she exiernal characters of leaves and dwarf shoot,
it was cstablished as a form-genus by Heer and
«lassified to the Taxineae of Coniferae (Heer,
1876, p. 48), with P. angustifolic Heer as type-
species which was collected from the Middle Ju-
rassic Prisajan Formation of the Irkutsk basin,
Siberia, USSR for the first time. During the same
period, Heer also created P. speciosa Heer and P.
furior Heer from the Amur River valley (1876,
pp. 12—113). Later, Nathorst (1897) described
P. speciose from Spitsburgen, Krasser (1900, 1905)
stablished P. zaschkessiensis Krasser, P, potonii
Krass. and P. media Krass. from Centre Asia and
alescribed some Phoenicopsis from Jilin, China;
Keyshtofovich (1910, 1924) reported P. speciosa
trom S. Primorye, USSR and Liaoning, China,
Seward (1911-—1931) created P. gunni Sew. from
Scotiand and P. steenstrupii Sew. from W. Gre-
«nland and described some other species of this
genus from Xinjiang, China. Besides, there were
also some reports about Phoenicopsis by Potonié
(1903), Yabe (1908), Salfeld (1909), Harris
(1926), Capman (1927), Sahni (1928), Yabe &
ishi (1933) and others.

As 1o the cuticular researches on Phoenicopsis,
the firsee work®* seemed to have been done by Se-
ward (1926) on the material of P. szeemstrupii from
the Niigssuaq Peninsula of W. Greenland. After
£lis, Prynada (1928) also studied the culticles in

P. raschkessiensis, P. cf. speciosa, etc. But more
important and detailed work was done by Florin
who incorporated some species of Phoenicopsis
into his three new genera Stephenophyllum, Wind-
wardia and Culgoweria mainly on the basis of
their stomatic distributions in cuticles (1936, p.
75), and retained the name of Phoenicopsis under
which some species with unclear cuticular chara-
cters were placed (Ibid., p. 137).

Since the 1960s, a number of studies on Pho-
enicopsis have been done by some Russian pala-
eobotanists, such as Vakhrameev & Doludenko
(1961), Samylina (1963, ‘64, "67a, ‘72), Orlovska-
ja (1968), Vladimirovich (1968), Doludenko &
(1972), Krassilov &

At the same time, some researches both

Rasskazova Schorohova
(1975),
on external and on cuticular Phoenicopsis also
have been made by several Chinese palaeobotanists,
such as Sze, H. C, Li, X, X. et al. (1963), Zhou,
Z. Y. (1983), Sun, G. et al. (1986)***.

After making a summary on Phoenicopsis of
Cretaceous—Jurassic from 31 localities of USSR,
Samylina (1972) pointed out that besides its iden-
tity with Stephenophylium, Windwardia, Culgo-
weria (abbreviated to S. W. C. below) in the ex-
ternal features, it was difficult to distinguish Flo-

* Subsidiary subject of the project supported by Na-
tional Natural Science Foundation of China
** Holden (1915) had modes some relevant researches,
but his paper has not been checked by the author.
*** Sun, G.

et al, 1986, Palaeozoic and Mesozoic

plants from Jilin. Atlas Palacontologica, Jilin of China

(in press).
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rin’s three genera from those species with clear
cuticles put under Phoenicopsis reported at that
time, such as P. taschkessiensis, P. taschkessiensis
f. papillata Pryn., P. cf. speciosa. Moreover, the
demarcation lines of the cuticular characters am-
ong the genera §. W. C. sometimes were not cer-
tain. Therefore, she proposed to reduce . W. C.
to a lower rank in classification as three subgene-
ra, namely, Phoenicopsis (Phoenicopsis)*, P.
(Windwardia) and P. (Culgoweria).

According to researches on a large number
of culticles in Phoenicopsis secured from NE Chi-
na, it has been made out that there certainly exis-
ted many transitional cases in the cuticular chara-
cters among Florin’s §. W. C.-types, especially
between those of the Windwardia-type and the
Culgoweria-type in the case of stomatic distribu-
tions with irregular single files or bands. Besides
this, there also existed transitions from the hypo-
stomatic to amphistomatic types in different parts
of leaves with the Stephenophyllum-type cuticles;
this case also has been found in some other genera
of Ginkgophytes such as  Sphenobaiera, Ginkgo
Czekanowskia, and, in fact, it had already been
sensed by Florin (1936, p. 84) though he still in-
sisted on his classification about the genera S. W.
C.

In addition, it should be noticed that during
Florin’s classification work mentioned above, the
cuticles of the type-species of Phoenicopsis from
Irkutsk, USSR still remained unstudied and the
anatomic knowledge of P. angustifolia was made
clear only after the 1960s. ‘Therefore, it seems
that Florin’s work was, in a sense, limited con-
ditionally to that time though his research work
had been beneficial to the taxonomy of Phoenicop-
sis. For the recent years, along with the deepgo-
ing research on Phoenicopsis with rich cuticular
materials on a worldwide scale, one can recognize
more and more about the cuticular characters and
their variations and seems to get rid of some men-
made factors in the classification of Phoenicopsis
as far as possible.

In short, the author thinks that it seems sui-
table to give the taxa with the §. W. C.-types’ le-
aves like the subgenera of Phoenicopsis a relative-

ly wider definition (sensu lato) in their identifi-
cations. Meanwhile, the impression fossil plants
with the externals of Phoenicopsis still can be put
under the name of the genus Phoenicopsis but they
have to await further researches.

In NE China, Phoenicopsis has been studied
for more than 80 years so far. The earlier rese-
arches were made by Krasser (1905) from both
Jiaohe (Thio-ho) and Huoshiling (Ho-Schi-ling-
tza) of Jilin, Kryshtofovich (1924) from Badaohao
(Patacho) of Liaoning, Yabe and Oishi (1933)
from Weijiapu (Wei-chia-pu-tzu), Benxi of Li-
aoning and Jiache and Huoshiling of Jilin. For
the recent 30 years, there has been a lot of work
on Phoenicopsis by Sze, H. C., Li, X. X. et al.
(1963), Zhang, Z.-C. (1976), Zhou, Z. Y. et al.
(1980), Zhang, W. et al. (1980) and the author
(1979, 1985**, 86). But, the present paper makes
a detailed research on the culticles of this genus
from NE China for the first time.

The material described in the present study
is part of a large collections of Phoenicopsis from
L. Cretaceous—U. Jurassic of Huinan, Jilin and
Jus’hua (Huolinhe Coal-Mine), E. Nei Monggol
of China. This paper describes three new species
of Phoenicopsis and a species of spores, namely,

Phoenicopsis (Windwardia)  jilinensés sp.

nov.

P. (Culgoweria)  jus’huaensis sp.
nov.

P. (C. ) huolinkeiana sp.
nov.

Cyclogranisporites sp.
Some epiphytic fungi associated with Phoenicopsis
will be reported in detail in a separate paper.

* The type species of Phoenicopsis, P. angusifolia,
possesses the Srephemophyllum -type cuticles, and the name
of Stephenophyllum has become a junior syn. of Phoenico-
psis during the nomenclature of this subgenus according to
“International Code of Botanical Nomenclature” (1966).

Therfore, P. (Phoenicopsis) should be used instead of P.

(Stephenophyllum) (referring to Samylina, 1972, p. 46).
* Sun, G., 1985:
qiaoling of Jilin, China (to be published).

On Late Triassic flora from Tian-
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II. Geographic and Geological Distribu-
tions

Since the first discovery of Phoenicopsis from
the Irkutsk and Amur River areas of USSR, it has
mainly been found from the east and northeast
areas of FEuasia, such as Siberia, Centre Asia,
Monggol, China, Korean Peninsula and Japanese
Islands.
lie in regions with medium or higher latitudes on
the global scale, e.g., Sutherland of Scotland (Se-
ward, 1911), Nigssuaq of W. Greenland (Seward,
1926), Francois-Joseph Land Is. (Florin, 1936),
Aninia of Romania and Cape Lisburn of Alaska
(Dijkstra, 1973), Alberta and British Columbia of
Canada (Bell, 1956), Argentina (Archangelsky,
1968), Tasmania and Casterton-Victoria of Au-
stralia, S. Africa (Dijkstra, 1973), etc.
cies put under Phoenicopsis with a query were

The scattered localities of this genus also

Some spe-

also reported from the Organ area of USA (Fon-
taine, 1905), etc.

Samylina (1972) and Krassilov et al. (1975)
studied the phytogeography of Phoenicapsis and
made some sketch maps showing the distributions
of this genus. But, the maps were not integrate
mainly resulting from lack of material from E.
Asia, especially from China, Korean Pen. and
Japanese Is. On the basis of large collection and
studies of Phoenicopsis in China for more than
40 years, two new maps showing the distribution
of Phoenicopsis are published in the present paper,
including about 80 localities dispersed widely over
North China and scattered in south-central and
southeastern China (Figs. 1, 2). The territory of
Phocnicopsis in China, which has been recognized
so far, extended to about 25°N (Hexian of Guang-
xi—Jiaoling of Guangdong) in the southernmost,
to Akto of SW Xinjiang in the westernmost and
Huma of N. Heilongjiang (about 52°N) in the
northernmost.

As to the stratigraphic range of Phoenicop-
sts, the earliest occurrence seems to be in the Lower
Ladian Hiramatsu Formation of Yamaguchi Pref.
in SW Japan. Besides, all the earlier horizons,
such as Kumakura Fm(T:’), Yamanoi Fm (Ti')

and Momonoki Fm (Ts'), are also in SW Japan

(Kimura, 1980, p. 381).
dings of this genus in Upper Triassic have been

Up to now, many fin-

reported from eastern China, Korea and Japan,
including Tiangiaoling of Jilin (Sun, G., 1979,
¢tc.), Lacheishan of Heilongjiang (Sun, G,
1982*), Dajianggang of Jilin (Sunm, G. et al,
1983) of NE China; Goyangri (Gimpo Group),
Myeongam and Cheondaeri (both of Nampo Gr.)
from S. Korea (Kimura & Kim, 1984); Nariwa
and Yamaguchi of SW Japan (Oishi, 1932b; Ki-
mura, 1980); Jiaocling of Guangdong (Xiaoping
Fm) and Jian’ou of Fujian (Jiaokeng Fm) of SE
China**.
of Phoenicopsis during the Late Triassic in E.

Abundant materials showed the flourish

Asia; this seems to imply that one should reconsi-
der the validity of Phoenicopsis which can be only
regarded as a representative of M.—E. Jurassic
fiora in China.

III. Significance

Phoenicopsis seems to be one of the impor-
tant indicators for the restoration of palaeoclima-
te during the Mesozoic. A vast amount of ac-
tural material has shown that this genus was living
mainly under a temperate climate in Mesozoic.
Krassilov supposed that Phoenicopsis had grown
at the highest position on the slope land in deltaic
facies (1972, p. 143, text-fig. 23) and that it can
be regarded as an indicative (dominant) genus
for the Arctotriassic geoflora (Krassilov & Scho-
rohova, 1975, pp. 11—12).

According to the latitudinal changes in the
distributions of Phoenicopsis in Mesozoic) Eurasia,
the author thinks that it also seems to be capable
of indicating the expansion or migration of clima-
tic zones. More precisely, it seems that Phoenicop-
sis first occurred in the coastal areas of E. Asia
in M. Triassic and had been with the begining of
prosperity during L. Triassic there (Fig. 3, 1);
afterwards, it had distributed mainly in the in-
terior of the east and central parts of Asia during

Sun, G, 1982, Late Triassic plants from Laoheishan
of Dongning County, Heilongjiang and their geological si-
gnificance (in press).

** The regional stratigraphy of China (1974, 1979).
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M.—E. Jurassic (Fig. 3, II), and thenceforth,
in general, it has been dispersed in the northeast
or north parts of Eurasia Land in L. Jurassic—
E. Cretaceous even L. Cretaceous (Fig. 3, III).
The covering areas of Phoenicopsis gradually ex-
tended first to northwest and then to north in di-
rections from Triassic to Cretaceous, implying that
the subtropic-temperate zones were gradully ex-
panding from south to north, generally in the N-
hemisphere during Mesozoic. On the other hand,
the extinction of Phoenicopsis was probably con-
nected with the great geological event which bro-
ught about a sudden climatic change and covered
the whole world at the end of Mesozoic.

IV. Systematic Descriptions
Gymnospermatophyta
?Ginkgopsida
Czekanowskiales

Phoenicopsis Heer, 1876

Phoenicopsis was established by Heer (1876)
as a form-genus for the first period. The classi-
fication in specific rank has been based on some
external characters for a long time, such as width
of leaf, number of veins, existence or absence of
interstitials (Zwischennerven) and features of leaf
bases. Mainly with the adoption of this classifi-
cation, more than 20 named species and about 30
uncertain species with a query in nomenclature
have been reported in the world (Dijkstra, 1973,
and others).

As mentioned in the foreword, Samylina
(1972) and Doludenko et al. (1972) have made a
new proposal instead of Florin’s three genera, with
the classification of Phoenicopsis into three sub-
genera: P. (Phoenicopsis), P. (Windwardia) and
P. (Culgoweria). 'The author supports this sug-
gestion with a discussion on some new material
of Phoenicopsis from China in the present paper.

Up to now, there are about 23 species (incl.
varieties), in which the cuticles are worldwide re-
cognized, excluding some species such as P. spe-
ciosa and P. latior, which cuticles of type- spe-
cimens have not been reported so far.

Subgenus  Phoenicopsis (Windwardia)

(Florin) Samylina, 1972 stat.

External features of this subgenus are iden--
tical with those of Pkoenicopsis. Cuticles amphis-
tomatic: with atomatic bands in lower epidermis;
stomata multiseriate with interruption or in bands
scatteredly arranged in upper epidermis. Stoma-
tic apparatus hyplocheilic, monocyclic or bicyclic;
guard cell of Walls of
Vascular bundle endarch-collate-
ral (referring to Florin, 1936, p. 90).

Based on the Chinese material as mentioned
in the foreword, there existed a number of tran-
sitional patterns

gymnospermatic type.
cells straight.

between the Windwardia-type
(amphistomatic, with stomatic band in lower cu-
ticle and irregular files in upper one) and the
Culgoweria-type (amphistomatic, with  monosti-
chous both in lower and upper cuticles). there-
fore, it is sometimes difficult to classify them in
subgenus rank if only on the basis of incomplete
leaves. Thus, as stated above, it would be better
to use a wider definition (sensu lato) for identi-
fications of the present subgenus, and also of P.
(Culgoweria) even P. (Phoenicopsis).

Phoenicopsis (Windwardia) jilinensis sp.
nov.

(pl. I, figs. 1—7; pl. 1V, figs. 1—3; text-fig. 4)

Diagnosis: About 6 leaves nearly in a cluster.
leaves linear, with parallel margins, more than
7.5cm long and 3.5mm wide in upper parts of
leaves, narrowing more gradually towards bases
of leaves. Veins clear and parallel, about 5 im
number in upper-middle parts of leaves; about 2
interstitials with numerous striations between each
pair of veins. Leaf-apices and short shoot missing.

Cuticles amphistomatic. Upper cuticle some-
what thicker, with less stomata than in lower ones;
wall straight or nearly straight; nerve course us-
ually obscurely marked; stomatic band about 250
—320 p wide. Stomatic apparatuses elliptic or
nearly round, 55—70X35—60 u in size, scattered
in bands; orientations basically longitudinal, hy-
plocheilic, monocyclic or incompletely bicyclic;
guard cells sunken; subsidiary cells strongly th-
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ickened along their inper margins to form a cuti-
nised rampart abhout 4—6 1 wide. Common cells
of stomatic band usually 20—32X15—24u in
size and shorter than those of vein strips. Most
of epidermal cells with a round papillar about
5u in diameter, while rest ones flatly ribbed;
ribs usually about 2y wide and up to 9u long
(Fig. 4B).

Lower cuticle with nearly rectangular or
elongately polygonal cells in common; cells 48—
75X8—I12 u in size; vein courses usually marked
and consisting of 3—4 strips with more narrowly
rectangular cells. Stomatic bands variable in wid-
th, usually consisting of 3—4 files crowded in
arrangement. Stomatic apparatus elliptic-spindly,
62 —80X33—48 u in size, with longitudinal or
nearly longitudinal orientations, hyplocheilic. mo-
nocyclic or incompletely bicyclic; guard cell 5—
6 in number slighdy and evenly cutinised; mid
lateral subsidiary cells (with one on each side)
usually longer than others. Common cells of sto-
matic bands relatively shorter than those of non-
stomatic bands which are often ribbedly cutinised
(Fig. 4C).

Remarks: The present species bears a resem-
blance to the Phoenicopsis manchurica Yabe et
QOishi from NE China (Yabe & Oishi, 1933, p.
233, pl. 33, figs. 12, 13) in external features. Ho-
wever, it seems difficult to compare in detail with
-each other mainly because of lacking cuticular stu-
dies of the latter. P. (W.) silapensis Sam. from
the Siliangpin Fm of E. Siberia (Samylina, 1972,
p. 74, pl. 16, figs. 1—>5) is more or less close to
the new species in cuticles ,but it is different in the
existence of papillars on all of the cells in lower
cuticle and in the distinct features of the stomatic
apparatus.

Locality & Horizon:
Huinan County of Jilin, China; Sumigou Forma-

tion (Js).

Zhangjiatun  village,

Subgenus  Phoenicopsis  (Culgoweria)
(Florin) Samylina, 1972, stat.
External features of the present subgenus are

identical with those of Phoenicopsis.
phistomatic; stomata monostichous, approximately

Cuticle am~

equal in number both in upper and in lower ep-
idermis. Stomatic apparatus with longitudinal or-
ientation, hyplocheilic, monocyclic or  bicyclic
(mainly incompletely bicyclic). Walls of epider-
mal cells straight or slightly sinuous. Subsidiary
cells 4—6 in number and usually more strongly
cutinised than common cells around them (refer-
ring to Florin, 1936, p. 80).

The plants belonging to the present taxa were
reported in China only by Zhou, Z. Y. from the
E. Jurassic Xiwan Fm of Hexian, Guangxi (1983,
p. 46) in the past. This paper.describes two new
species, P. (C.) jus’huaensis sp. nov. and P. (C.)
huolinheiana sp. nov. The present subgenus is
discovered and recognized from N. China and in
the Younger Mesozoic of China for the first time.
Phoenicopsis (culgoweria) jus’huaensis
Sp. nov.

(pl. 11, figs. 1—7; text-fig. 5)

Diagnosis: About 12 leaves linear in shape,
occurring together and converging at one end;
short shoot obscurely marked. Leaf with parallel
margins, more than 11.5 cm long and about 3 mm
wide in upper part of leaf and narrowing gradu-
About 4—6 veins in widest
portion of leaves and numberous striations between

ally towards base.

each pair of veins.

Cuticles amphistomatic, more regularly mo-
nostichous both in upper and in lower cuticles;
stomatic arrangement in upper cuticle more crow-
ded than in lower one.

Upper cuticle somewhat thicker than lower
cuticle; epidermal cell usually elongately polygo-
nal, 40—80X12—I16u in size; walls straighter;
nerve course more or less marked, 24—48 p wide,
consisting of 3——4 strips with narrowly and elong-
ately rectangular cells. Stomatic apparatus us-
ually elliptic, 24—40X 24y in size, hyplocheilic,
mostly incompletely bicyclic; orientation nearly
cells 4—6 in
common cells of stomatic files often shorter than

longitudinal; subsidiary number;
those of non-stomatic band ranging within about
96—120 . in width; all of epidermal cells slightly
cutinised
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Epidermal cells of lower cuticle wider than
those of upper cluticle; vein course obscurely mar-
ked; walls straight, obviously alternate between
stomatic files and non-stomatic bands. Stomatic
apparatus mostly elongately hexagonal—elliptic,
.about 48—72X24—32u in size, monocyclic in
-common; subsidiary cells 5—6 in number, mar-
ginally cutinised. Common cells of stomatic files
-often shorter; all of epidermal cells cutinised with
1 (in shorter cells) or 2—3( in elongated cells)
ribs (Fig. 5B).

Remarks: Culgoweria mirabilis Florin from
Francois-Joseph Land (Florin, 1936, pl. 34, fig.
2) is more or less close to the present species in
cuticular characters, but differs mainly in the
single files of stomata which are not marked and
in the subsidiary cells not cutinised in inner mar-
gins. C. xiwanensis Zhou from Hexian, Guangxi
of China (Zhou, Z. Y., 1983, p. 46, pl. 28, fig. 9;
pl. 29, figs. 1—3) also seems to resemble the new
species, but it differs in the epidermal cells in
upper cuticle which are shorter and with a more
crowded stomata than those in its lower cuticle
‘which has no papillars.

" Locality & Horizon: Jus’hua Town (Huolihe
Coal-Mine), Jarud of E. Nei Monggol, China;
Huolinhe Fm (Jo—K,).

Phoenicopsis (Culgoweria) huolinheiana

Sp. nov.
(pl. III, figs. 1—9; pl. 1V, figs. 4, 5; text-fig. 6)

Diagnosis: Short shoot round and
small, 4—2.5mm in diameter, covered by small

leaves obscure in shape; giving off a leaf-bundle
consisting of 6—8 leaves.

nearly

Leaf nearly linear and
parallel-sided, narrowing gradually
base, more than 8.5 mm long

towards the
and about 4 mm
‘wide in upper part of leaf; leaf-apices missing.
Veins slender and parallel, 4 in number in mid-
upper parts of leaf, with about 2 interstitials be-
tween each pair of veins.

Cuticle amphistomatic. Upper cuticle some-
what thick; epidermal cells more or less narrowly
elongated, 40X 9.6—I12 u in size; walls straight or
slightly sinuous; vein courses usually marked and

consisting of 3—4 strips with narrowly elongated
cells (40—50X6—7 u in size); stomata
monostichous with some interruptions; apparatus

nearly

less in number, mostly elliptic, monocyclic or in-
completely bicyclic; subsidiary cells 5—6 in num-
ber, often with one or two bigger polar cells (Fig.
6, C).

Lower cuticle usually with elongately polygo-
nal-rectangular epidermal cells; vein courses mo-
stly obscure; stomata monostichous; apparatuses
more than those in upper cuticle in number, not
crowded, elongately hexagonal or pentagonal in
shape, 94—140X60—78 4 in size, usually with
two bigger polar subsidiary cells (40—80X24—
32 in size); guard cell sunken; inner margins
of subsidiary cells mostly strongly cutinised to
form a plum-like papillar group (Fig. 6D).

Epidermal cells of small leaves in short shoot
usually elongately quadrilateral or polygonal, ab-
out 16—32X8-—16 u (occasionally up to 48—64
long) in size, shortened and somewhat bent gra-
dually towards axis of short shoot, lying around
it and cutinised strongly with something like a
ring about 16 4 in width (pl. III, fig. 8; pl. IV,
fig. 5). Stomara scattered, elliptic, about 40—48
X24—40 u in size, cutinised in inner margins.

About 7 spores and some epiphytic fungi well-
preserved in association with the present epidermal
cells. Ownership of the spores would be made
definite based on classification in future studies.

Remarks: The present new species bears a
more or less resemblance to C. mirabilis Florin
from Francois-Joseph Land (Florin, 1936, p. 133,
pl. 33, figs. 3—12; pl. 34, figs. 5—7; text-fig.15)
in the characters of epidermal cells and stomatic
apparatuses, but in the latter, the stomata are more
in number and its lateral subsidiary cells are more
strongly cutinised than the polar ones (Ibid., pl.
30, figs. 1, 2).
cies is close to P. gunni Sew. from Culgower Bay
of N. Scotland (Seward, 1911, p. 681, pl. 9, fig.
35), but in the British species the stomata are re-
latively more crowded, and its common cells of
stomatic files are shorter and wider in shape, and
with papillars.

Locality & Horizon: ditto.

In externals, the present new spe-
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Cyclogranisporites sp.
(pl. 1v, figs. 6, 7)

Diagnosis: Equatorial outline nearly circular;
trilete rays rather slender and simple, extending
approximately to equator; exine of spore thin, ea-
sily folded and broken, scabrous or with fine and
closely spaced grana on surface; spores 32—40 n

have been found are all preserved together with
the epidermal cells of the small leaves of Phoeni-
copsis (Culgoweria) huolinheiana sp. nov. at pre-
sent. From the viewpoint of morphological ta-
xonomy, the present specimens should belong to
the form-genus Cyclogranisporites. However, it
still awaits further studies whether these specimens
are the microspores of Phoenicopsis or those of
the more advanced P. (C.) Auolinheiana sp. nov.

Locality & Horizon: ditto.

B
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in size.
Remarks: The 7 specimens of spore with ba-
sically similar morphological characters which
i
BRKREH ISP EABHE K,
R 1

1—7. Phoenicopsis (Windwardia) jilinensis sp. nov.
1.2 RM-GMERERS 2 HIEH (Holotype); B
ShE 2199-1%, 25 TITE. (2199-2, %) PB14010,
3—4s ERBE; 3IRSASBHRBEI B, X150;
4 REILERIBEBNUARRAME, K150, HF
B 2199-14,1B,
5—7>FHRBE:5.6 RTREKILBF > X 1265 X240;
7 RTRESIBHK>X1000; A SO5%): 2199-
2A,

.

Phoenicopsis (Culgoweria) jus’huaensis sp. nov.

L RM SR A BFSME L H11-133, g2 :PBI4011,
IE# (Holotype),

2.8 E(E)TF(HIFBL XT3 HF 5 HI11-133-1,
3.6 REERB; 3 REFLBRAFE, X100; 6 REIL
BIA>%634; WRS0EYH): HII-133-B,

45,7 FFEK; 4 REILEM > X1263 5750
BEIABERA> K25437 HRILBEA, X634, W
FE: (4.7, %) H11-133-4,(5 %) HI11-133-W,

1-7.

53 I

« Phoenicopsis (Culgoweria) huolinheiana sp. nov.

1—=3. JRESNEBRRR, 3 42 S Bk RH £ K

i, X2;14HEH (Holotype), B4ME: H16a-50,.
BidS: PB14012; 2 JEIE (paratype), H4h5:
H1-101, %ig2: PB14013,

4. F(A)F(B) s X126 8 5: Hi6a-50-5A,
5. EER, RERENPHSABRERME R &,
X254,/ 8 Hl6a-50-5A,

69. RTEREERST, 6§ ATHESRIABIGHS,
X100, % FrSg: HI16a-50-G; 9 REILEE DAHKP
IR A, X634, M= H16a-50-5A,,
7.8 /N R BT A R S R R A A, 7.
X126; 8.X126; @ S: HI1-101-2A,H1-101-W,

B B IV

« Phoenicopsis (Windwardia) jilinensis sp. nov.
1R FREARSIEIBRALRNERE, X150,
RIr2: 2199-1G; 2 REI DA WEA LR HE
X634, WH B 2199-2H33 R LR FEEEMRA
FRILFE, X660, WHE: 1799,

4.5. Phocnicopsis (Culgoweria) huolinheiana sp. nov.
4R RS E (B) FT(E)RBRES, X100, #
FrBHI6-50-2B; 5 RiEAEHHHE RN ERE &
X100, B 2: Hi1-101-E,

. Cyclogranisporites sp.

6 R4 BRT>X31737 7 1 BT > X630; 353t 4 TFP.
(C.) huolinhesana sp. nov. EFE—i2, MHE: HL
-101-2B,

8. M B, X403, ME 2. HI1-101-2C,
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