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FMIRE  Neofusulinella Deprat, 1912 22— NG 40R . (AR AR K i & R ILEYI A L. I F
ZESEANERE KR REVET T 42 B AE . BRIRAEE (Deprat, 1913) iR B Fh ( N lantenoisi Deprat-
Thompson, 1934, p. 292 F 5452 ) L& Thompson I Foster (1937) Fl Pitakpaivan ( 1965) Airic i 4 [5] Bh 41, H A0y
HRY W RE ., BISEAY)Z 5 AR B Leella Dunbar et Skinner, 1937 2 Hacella Gong> 1965, {2 E IE
() Neof usulinella J& » 495 # WYX 544 (junior synonym ), Neofusulinella 1] % 550 & 3 3E BT A BT i #7114 B0 )
(Schubertellidae) « i J& T4 AR R} (F usulinidae) 1) 51 34 KB TR (Staffellinae) . AR FAZAL i HEAL AL, ofr 5 5B
SAESI T L HEE VB BRI A A RE 4 . 7 Wl 5 T 0 B 2 477 o A1 30 358 30 R i 3 BB ) — MR AL 49 3,
TE SR IR FE A 1 00 TS BT IR R R T 7 B R TR R B PR AL IR A K B S R LR B &
FA(ESS. 19905 pbpcze, 1990) . BRI B AT e RE 55 po A o 3888 B 0710 T RSO N T » 8 2858 A 2 RE AL i B 1Y
BR1AZ.

Pitakpaivan (1965) JTiCiRAY Neof usulinella cf - lantenoisi Deprat ¥ E Z& [ Nakhonsawan H1[X. Takli (15718 N,
100°24"7 E )Y Rat Buri K HH RN E 5 R M v b B SR A J5 7 2 43 19 Ban-Na-Mat . 28 [E brAs 4 (77
SN 7 T R p R R A, % T B R R A A R LR TR AR AR B AL T ARG L. S Neo-
Susulinella P BAESEAE TH B XWHN T . ZREARAS ) R AE A 85 2 0 Sphaerulina” F1° Oz aw ainella” , P 3 5 5%
bW Staffella F1 Nankinella, ZAEEMIBIRT Neofusulinella 53T 5 35 Bl HLA7 H ] 4 HE's ¥ 0 % i
IR RS R, B FIFLARUIEE 7 s 8 M ot e R v s B AE R — R R TR e i i e ik 2
HAES RHFE.

P 2 B PR LI ARG XY KT~ Neof usulinella lantenoisi Deprat BFTAE A BL A RAR TS B Z LB (4
B L), RO KETA NN E = BUKE (1024 T = 8 XIS kR I B - E4EE A Nankinella A
Staffella: WHRJRSE LI, LA 5 B4 B2 B & 80 bRA — 40k 25050 38 B (AR (HE AT Neo-
Susulinella JEARZA A TR ZRE Takli SR AR A T E# R . JEZ2E B4 (1982) Bk, mpfR Il 5 &4
AR b o B 2 A A0 A TR T A AT DT R 23 B R R AR R VS % . 9% 07 SR AN (1994) 347 2 i Ban-Na-Mat 5 =
FA LR (I TEAS & b BRI JB AN TR] A R R (B3 22 [) 33 T E 0 K 23 B ] ARE A [ — iRk i, 24
R4S 2 B ARN 78 BT AT Neof usulinella JB IR IGTTIR IS & & T .

R FAORER I, AL A5 (1994) X Neof usulinella 1) 22 SCHF #EAT A JOE 52 J2 06 B2 1Y) 1717 T A LA 52
TEARIT P P8 EL P R B RE AL 20 R & 1T % 58 K Neof usulinella” HyBREE 35 TR, 57 59 A H 8 B
Y R 23 AR T B A IH 25 0 ( 1986)@?@19’]5%5%% (Alviolaria) (#HE 3a,b),
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Yk H 37 . 1999-08-30
" Supported by Projects no- 49472078 and 49672114 of the National Science Foundation of China



458 =R

539 %

NEOFUSULINELLA LANTENOISI DEPRAT, 1913, TYPE SPECIES OF
THE PERMIAN FUSULINID GENUS NEOFUSULINELLA »
FROM BAOSHAN COUNTY: WEST YUNNAN, CHINA

ZHOU ZuRen", WANG YuJing", SHENG JinZhang" and ZHU Kui-Yu”

1) Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008
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Abstract The genus Neofusulinella Deprat, 1913 has long been misunderstood both in its generic conception and in its phylogenetic

attribution- Zhou and Sheng (1994) reviewed its definition and referred it to the subfamily Staffellinae of the family Fusulinidae- The pre-

sent materials collected from Jinji. Bangiao, Baoshan County, Yunnan once again provide the supplementary evidence for the above-men-

tioned revision- A neotype of the type species; N- lantenoisi Deprat is designated-

Key words  Neofusulinella, Type species: Fusulinids, Permian, Yunnan

Although Neof usulinella Deprat. 1912 is a valid
genus; its generic features have long been confusing
because the syntypes of the type species were illus~
trated by drawings and the only axial section figured
in the publication was ill-orientated- However, the
major problem is that all of these type specimens have
been lost (Thompson and Foster, 1937, p. 130).
According to Zhou and Sheng. (1994). except a few
records of the type species: wviz-, Deprat, 1912, p.
1549; 1913, p. 41, pl. 7, figs- 23—25; Thompson
and Forster, 1937, p. 131, pl. 24, figs- 1—4 and
Pitakpaivan, 1965, p. 24, pl. 1, fig. 16, all the
other identifications related to the genus Neofusu-
linella were thought to be incorrect- Moreover, all
the species referred to the genera Leella Dunbar et
Skinner. 1937 and Haoella Gong, 1966, including
their type species, are the real Neofusulinella- In
other words: both Leella and Haoella should be the
junior synonyms of Neof usulinella-

In addition: Zhou and Sheng (1994) considered
the genus Neofusulinella the most advanced member
of the phylogenetic lineage of the subfamily Staffelli-
nae in the family Fusulinidae, rather than in the fam-
ily Schubertellidae as done by previous workers. Zhou
and Sheng (1994) also suggested that these forms
represent a specialized branch of the family that lived
in a restricted littoral environment of “the zone of
mixed meteoric'marine water” to explain why their
shells usually were “silicified” or “dolomitized” to
have indistinct structures or to form false multi-ap-

pearance structure during diagensis- T his pseservation

state has resulted in a general misunderstanding of the
precise nature of the genus Neofusulinella-

Because the syntypes described by Deprat
(1912, 1913) are not available for review any dis-
covery of the plesiotypes close to the original locality
Ban-Na-Mat, Luang Phrabang, Laos in the southeast
Asia is significant- One specimen described by Pitak-
paivan (1956) as Neofusulinella cf - lantenoise De~
prat was reported from the Rat Buri limestone of
Takli (15°18 'N, 100°24 'E), Nakhonsawan. Thai-
land- The single specimen has better preservation and
orientation than those of the syntypes- It was located
in an adjacent locality within the same tectonic block -
The specimen suggested that the genus Neofusu-
linella should have inner volutions with short axis and
may have foramina rather than septal pores- The as~
sociated genera “ Sphaerulina” and * Ozawainella”
at Takli are actually the representatives of Staffella
and Nankinella respectively - This close phylogenetic
association also suggested the exclusion of staffellins
from nonstaffellins ecologically -

The neotype and plesiotypes of Neofusulinella
lantenoisi Deprat studied herein were collected from
the Dawazi Formation at Dawazi. Jinji, near Ban-
qiaos about 11 km N60’E to the Baoshan City (Text-
fig- 1)- Dawazi Formation is equivalent to the hori-
zon of the lower member of the Jianshan Formation-
The latter, as used in the Geological Memoirs of
Yunnan, ser- 1. no. 21, has a Maokouan age- All
the staffellins

Nankinella and, Staffella, are poorly preserved as a

here; including the associated
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Textfig- 1 Locality of Neofusulinella lantenoisi Deprat in Baoshan: Yunnan

result of dolomitization-

Tectonic data indicate that Baoshan in Yunnan,
Ban-Na~Mat in Laos, and Takli in Thailand are locat~
ed along the west margin of the South China - South-
east Asia Block (Li et al-, 1982). According to
Fang (1994), Baoshan and the typelocality Ban-Na-
Mat, although assigned to different second-ranked
blocks, are considered to lie within the same shallow
sea basin, were not separated from each other by a
deep ocean during Maokouan (Textfig- 2). There-
fore, it is desirable to designate a neotype and to sup-
plement the diagnosis of the genus Neofusulinella on
the basis of the current materials-

The original diagnosis of Neofusulinella made
by Deprat (1913, p. 40) is very brief and leaves

much uncertainty, “Conch small, longfusiformis.

. ) . 3
coiling around axis, with S5 at least and 6 ", at most

volutions- Septa are straight. while slightly folding
and getting close each other near the poles- Prolocu-
lus small and tunnel single-” Deprat (1913) did not
mention the structure of the spirotheca and septal
pores at all- The concept of the genus was gradually
completed by consequent works in an incorrect way
and the critical features based on the type species N-
lantenotsi Deprat had been altered step by step. Dun-
bar and Skinner (1937) and Thompson (1948)
thought that the spirotheca of Neofusulinella consist-
ed of two layers, i-e-, tectum and diaphanotheca-

Leven (1967) added that the inner volutions of the

13

genus were coiling asymmetrically, with an “en-

dothyreid juyenarium”. Toriyama, Kanmera and Iny

gvat (1969), besides the features mentioned-above
emphasized “septal perforation prominent and pores
circular and large” - Since then; the synthetic diagno-
sis of the genus could be summed up in “the taxon de-
veloped in Maokouan (Guadalupian) limestone, with
two layer spirotheca and endothyralike inner volu-
tions; and characterized by well developed septal
pores” -

However, Zhou and Sheng (1994) did not think
that the endothyroid inner volutions was the critical
character of the genus- In normal cases, axes of the
inner and outer volutions in Neofusulinella were co-
incident with each other and shells were symmetric
for both sides- Additionally, they supposed that the
spirotheca of Neofusulinella was of four layers like
that in the genus Fusulinella, but usually the vague
image of tectum with very fine “keriotheca” could be
seen in the thin-sections, due to the diagenesis by sili-
cization or dolomization- They also considered that
Neof usulinella may have foramen and parachomata
(but not necessarily ), whereas it does not have “ob-
vious septal pores”, as usually thought-

Based on materials from Baoshan, it could be
concluded that the genus Neofusulinella may have
distinct foramen- As is well known, septal pores are
distributed on the whole septa randomly. whereas
foramina are only present along the bottom of septa-
Also; septal pores are much smaller in diameter than
foramen- The former is only approximately one third
of the latters i-e-, 0.012—0.018 mm wvs- 0.036—
0.060 mm (compare Textfigs- 3as b with 3¢, d)-

Essentially, tha difference between, hoth structures
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Textfig- 2 Localities of Neofusulinella lantenoisi Deprat in Southeast Asia

(boundary of plates modified from Li et al-. 1982)

lies on origin and function- Septal pores are part of
the antetheca and allow plasma exchange inside and
outside of the shell. When the antetheca passes into
the septa the septal pores close and lose their commu~
these abandoned

nication function- In most cases,

pores in septa can not be observed in the thin-section
(Dunbar and Henbest, 1942, p. 45). Foramen: on
the other hand. serve as tunnels to connect the plas-
ma between chambers in the shell, that is, they are
internal structures- Pores and foramen are structures
that evidently have different physiological function-
They could also be distinguished as the primary and
secondary structures- The former includes septal
pores and the latter includes both foramen and para-
chomata.- The pictures of Jinji, Banqiao, Baoshan
materials (PI. I, figs- 1—11; Textfigs- 3esd) obvi-
ously show the latter, i-e-, foramen and discontinu-
ous parachomata. The strong ridgelike items ap-
peared in the mediate volutions of the syntype Neo-
Sfusulinella lantenoisi Deprat might be simply the ex-
aggerated parachomata (Deprat, 1913, pl. 7, fig-
23). As discussed above, the “developed septal
pores” is not the real character of the genus Neofusu-
linella-

It should be emphasized here that hoth foramina

and parachomata in staffellins are not consistently de-
veloped or always developed to the same extent in all
the genera, hence these two structures are not consid-
ered as taxonomic characters in them-

Although the thin-sections of the present materi-
als are not good enough for us to observe the shape of
the inner volutions and the structure inside perfectly
the evolutionary process from the symmetric lenticular
shape of inner volutions wvia the spherical shape of
middle volutions to the matured thick fusiform of out-
er volutions is well recognized- Combining observa-
tions made on specimen 168 in Pitakpaivan (1965),
we may conclude that the axes of the inner and outer
volutions in the genus Neofusulinella are variable on-
ly in relative length compared with width (i-e-» in
form ratio), but the direction of axes of the inner and
outer volutions are coincident with each other- In
normal cases, there are no endothyra-like inner volu-
tions in the genus-

To sum up: Neofusulinella is the advanced rep-
resentative of staffellins in Permian, with a thick,
four-layered spirotheca, well-developed chomata, and
straight septa.- Shape changes in ontogeny, from
lenticular juvenility through spherical transition: then

to fusiform adult- It may have foramina and discon-
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tinuous parachomata. The consistent association of
Neofusulinella with Staffella and Nankinella (Pl
I, figs- 12 and 13) could be thought as the ecological
and taphonomical similarity among them- It also

could be thought as the phylogenetic epitome at the

same time level- However, the usual Maokouan *“ Ne-
of usulinella” forms with endothyra-like juvenile and
well-developed septal pores should be reassigned to
other genus- Most of them may be referred to the
genus Alviolaria Li> 1986 (Textfigs- 3a:b)-

Textfig- 3 Differences between the septal pores in Alviolaria and the foraminen with

parachomata in Neof usulinella

a-h. Alviolaria sp- Close to axial section: specimen for short trainingcourse: of the Maokouan age: locality unknown. a. X235, b.

partial enlargement of the same specimen. X100, to show the septal pores distributed over all the septa-

c:d- Neofusulinella tantenoisi Deprat. tangential section of plesiotype NIGP 129425, Maokouan Stage. Dawazi, Jinji. Bangiao,

Baoshan County; Yunnan. c- X 15, d. partial enlargement of the penultimate two volutions of the same specimen. <60, showing

foramina being limited at the base of septa and the discontinuous parachomata between septa- The specimen is housed in the Reposi-

tory of Nanjing Institute of Geology and Palaeontology: Chinese Academy of Sciences: Nanjing 210008, P. R. China-

We are grateful to Dr- Charles A- Ross for his
encouraging in publication of the paper and linguistic

improvements of the manuscript -
SYSTEMATIC DESCRIPTION

Superfamily Fusulinacea Moller; 1878 (nom. cor-
rect- Loeblich e Tappan, 1961, pro Superfam-
ily Fusulinidea Ciry in Piveteau, 1952)

Family Fusulinidae Moller, 1878

Subfamily Staffellinae Miklukho-Maklay, 1949

Genus Neofusulinella Deprat, 1912

Neof usulinella  Deprat, 1912, p. 1549; 1913, p. 40 (part); Dun-
bar and Skinner, 1937, p. 564 (part); Thompson, 1948, p. 36
(part); 1964, p. G406 (part); Thompson and Forster, 1938, p.
130 (part); Pitakpaivan, 1965, p. 24; Miklukho-Maklay . Raus-
erChernousova and Rozovskaya, 1959, p. 211 (part): Ro-
zovskaya, 1975, p. 56 (part); Sheng. Zhang and Wang. 1988,
p- 62 (part): Zhou and Sheng, 1994, p. 61. Abovermarked
“part” actually means only the type species; N- lantenoisi Deprat
is included -

Leélla  Dunbar et Skinner, 1937, p. 604; Thompson, 1948, p. 31;
1964, p. €396; Miklukho-Maklay . Rauser-Chernousova and Ro-
zovskaya, 1959, p. 207; Rozovskaya. 1975, p. 115; Gong>
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1966, p. 87: Yang. 1978, p. 93: Liu. Dong and Xiao. 1978, p.
76; Wang. Wang and others, 1982, p. 92; Chen, 1984, p. 38;
Lin, 1984, p. 177; Shengs Zhang and Wang- 1988, p. 133.

Haoella  Gong> 1966, p. 86: Rozovskaya, 1975, p. 118; Lin,
1977, p. 18; Rauser-Chernousova » 1985, p. 18; Sheng, Zhang
and Wang, 1988, p. 181.

Sphaerulina  Kochansky-Devidé, 1966, p. 89 (part)-

Caspiella  Gibsman et Sipko, 1985, p. 27 (part) -

Type species  Neofusulinella lantenoisi De-
prat. 1913, p. 41, pl. VII, figs- 2325 (= Neo-
fusulinella sp-> Deprat, 1912), Maokouan Stage:
Ban~Na-Mat, Luang Phrabang, Laos-

Definition Shell medium size. thick fusiform
with bluntly pointed poles in adult- A series of shape
changes occur in ontogeny from a lenticular juvenile
through spherical transition, then to fusiform adult-
Spirotheca thicker; composed of tectum, diaphanoth-
eca and inner and outer tectoria, in most cases with
various pseudomorphs of spirothecal structures owing
to diagenetic replacement - Septa straight ; some spec-
imens with well-developed foramina and discontinuous
parachomata; median tunnel with small tunnel angle
chomata well developed-

Discussion The major characters of the genus
are a series of shape changes occurring in ontogeny
from lenticular to fusiform, but both sides being sym-
metrical throughout the shell, four layer spirotheca
and well developed chomata and medial tunnel in ad-
dition: shells usually have diagenetic replacement
with relation to environment where they lived and
were buried- Foramina may be found in some individ-
uals, depending on their living environment -

Component of species more than 10 species.
including N- [lantenoisi Deprat. 1913: N. bellula

(Dunbar and Skinner), 1937; N. brevica (Li):
19895 N. compacta (Li), 1989; N. ellipsoidalis
(KokhanskaDevid€). 1966 (Zhou and Sheng. 1994,
p- 64 was wrongly writing as the species Sphaeruli-
na croatica); N- fountaini (Dunbar and Skinner),
1937: N. guangxiensis (Lin). 19775 N. kalmyko~
vae (Gibsman and Sipko), 1985; N. kueichowensis
(Gong), 19665 N. sinensis (Gong). 1966; and ?
N- sphaeroidea (Li), 1989.

Age and distribution Middle to Late Permian;

South China, Indo-China Peninsula: Dzhulfa area,

Croatia: Russian and North America-

Neofusulinella lantenoisi Deprat, 1913
(P1- I, figs- 1—11, Textfigs- 3¢, d)

1912 Neofusulinella sp-» Deprat, p- 1549.

1913 Neofusulinella lantenoisi Deprat. p- 41, pl. 7, figs. 23—25.

1937 Neofusulinella lantenoisi, Thompson and Forster, p- 131, pl.
24, figs. 1—4.

1937 Ozawainella sp-. Thompson and Forster. p- 132, pl. 24,
figs- 6, 8.

1965 Neofusulinella lantenoisi, Pitakpaivan, p- 24, pl. 1, fig. 16.

? 1984 Leslla hubeiensis Chen, p- 38, pl. 16, figs- 12—14.

? 1994 Neofusulinella hubeiensis: Zhou and Sheng. 1994, pl. 4,
figs- 1—7.
Materials Twelve thin=sections, some of them

poorly oriented, fossils and matrix were dolomitized -

Description Shell medium, thick fusiform with
bluntly pointed poles and flat or slightly convex slopes
in matured stage- Adult individuals are of 7—10 vo-
lutions. with 3. 67—5. 85 mm in length. 2. 65—
4.22 mm in width. and form ratio at 1.38—1.41.
The first one or two volutions are of a symmetric
lenticular to spherical shape with form ratio less than
one- Size of proloculus is unclear for all specimens
since sections did not centered well enough- Spirothe-
ca structure can not be recognized owing to dolomiti-
zation- Spirotheca looks thick compared with shell
size; in the last volution the thickness may reach
0.108 mm- Septa straight. with well developed basal
foramina. Parachomata discontinuous, along the base
of chambers. Diameter of foramina may reach
0.036—0. 060 mm. Chomata well developed, with
steep tunnel side; present in both inner and outer vo-
lutions- Tunnel narrow; in a crescent form with half
height of the chamber-

Comparison At the pre-maturely ontogenetic
stage with 07 volutions, the present specimens are
very similar to the figures and coincident with the
brief description of the conspecific syntypes of Deprat
(1913). The nearly centered axial section of the syn-
types was of merely 96 volution, at 2.96 mm
length and 2. 00 mm width, about 1.48 in form ra-
tio- It is quite close to the smaller specimens in
Baoshan materials- These smaller specimens are very
close to the plesiotypes of N- [lantenoisi Deprat, de-
scribed by Thompson and Forster ( 1937) from
Sichuan, South China and Pitakapaivan (1965) from
Takli; Thailand in shell form, size, thickness of
spirotheca, chomata and tunnel and planispiral coiling

with a series, of shape changes in ontogeny. Two
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Tab- 1 Measurements of Neofusulinella lantenoisi Deprat
Radius vector
Catalogue No- Figure Length Width F-R- D-P. -
1 2 3 4 5 6 7 8 9
NIGP 129414 pl. 1.fig. 1 5.85 4.22 1.39 — 0.12 0.18 0.26 0.44 0.65 0.88 1.16 1.50 1.84
NIGP 129415 pl.1.fig. 2 5.17 3.67 1.41 — 0.08 0.17 0.26 0.38 0.66 0.80 1.02 1.36 1.6
NIGP 129416 pl.1.fig. 3 3.67 2.65 1.38 — 0.09 0.18 0.26 0.38 0.58 0.8 1.09
Form ration Thickness of spirotheca
1 2 3 4 ) 6 7 8 9 1 2 3 4 5 6 7 8 9
0.50 0.87 1.11 1.23 1.29 1.53 1.53 1.45 1.40 — — — 0.048 0.060 0.072 0.078 0.084 0.108
0.71 0.8 1.00 1.28 1.3 1.35 1.41 1.22 1.21 — — — — 0.048 0.060 — — —
0.51 0.90 1.38 1.42 1.65 1.51 1.43 — — 0.036 0.036 0.048 0.048 0.060

F-R. :Form ratio: D-P. ;Diameter of proloculus not available for Baoshan materials

i-e-» the 8th to %h and a half in

most of the present specimens are thought to be the

more volutions,

result of the full-growth in the same species-

The specimen shown in Pitakpaivan (1965, p.
24, pl- 1, fig- 6) has well developed foramina and
discontinuous parachomata; but was not mentioned
by that author. It is interesting that these features
are the same as in the current specimens-

According to the fossil association, the present
material is also quite similar to those noted by
Thompson and Foster (1937) and Pitakpaivan
(1965). Both the “dark-gray to black. slightly cher-
ty limestone” of Sichuan, South China and “brow nish
Thailand have
abundant Nankinella (= Ozawainella in Thompson
1937 and Pitakpaivan, 1965) and
Staffella (= Eoverbeekina in Thompson and Foster
1937; = Sphaerulina in Pitakpaivan, 1965). As

further evidence, the association of fossils which usu-

limestone” in Takli, Nakhonsawan:

and Foster,

ally existed in the silicified or dolomitized matrix indi~
cates that all these genera should be phylogenetically
related to each other-

Since there are many differences in the form and
structure of the shell, we do not include the speci-
mens which were identified as N- [lantenoisi Deprat
by Miklukho-Maklay ( 1957 ) into the present
species -

Locality and horizon Dawazi, Jinji» Bangiao,
Baoshan County; Yunnan; Maokouan Dawazi Forma~-
tion- The present horizon is the same as the Sichuan
materials of Thompson and Foster (1937). The

. . . . . .
Artinskian assignment of Pitakpaivan of Takli s ma7

terials probably resulted from misunderstanding-
Catalogue number NIGP 129414 (neotype):
129415129425 (plesiotypes) -

REFERENCES

Chen Gongxin, 1984. Protozoa- In:
Team of Hubei (eds- ). Palaeontological Atlas of Hubei- Wuhan:
Hubei Science and Technology Press- 12—72. (in Chinese)

Regional Geological Surveying

Deprat J. 1912. Sur deux genres nouveau de Fusulinidés de L "Asie ori-
entale; interessants au point de vue Phylogenique- Acad- Sci-
Paris: Compterendus, 154,1548—1550.

Deprat J. 1913. 2 tude des Fusulinidés de Chine et d Tndochine et clas-
sification des calcares d Fusulines (II° Mem- )- Les Fusulinidés des
calcaires Carbonifériens et Permiens du Tonkin, du Laos et du
Nord-Annam- Indochine Serv. Geol- Mem., 2(1),1—74, 10
pls-

Deprat J- 1915. 2 tude des Fusulinidés de Chine et d Indochine et clas-
sification des calcaires d fusulines (IV® Mem - ) - Les Fusulinidés des
calcaires Carbonif€riens et Permiens du Nord-Annam- Indochine
Serv. Geol- Mem-, 4(1),1—30, 3 pls.

Dunbar C O, Henbest L. G, 1942. Pennsylvanian Fusulinidae of IIli-
nois- Illinois State Geol- Surv., Bull., 67,1218, 23 pls.
Dunbar C O, Skinner J] M, 1937. Permian Fusulinidae of Texas- The
Geology of Texas- Univ- Texas Bull-, no. 3701, 3(2),517—

825, pls. 42—80.

Fang Zongjie. 1994. Biogeographic constraints on the rift-drift-accretion
history of the Sibumasu block- Journal of Southeast Asian Earth
Sciences, 9(4).375—385.

Gibshman N B, Sipko I M, 1985. New genus of Early Permian staffel-
lids- Problems of Micropaleontology. 27.24—32, pls. 1—2. (in
Russian)

Gong Fusheng, 1966. Several new species of the Late Permian fusulin-
ids- Acta Palaeontologica Sinica. 14(1). 80—89. (with Russian
abstract )

Kokhanska-Devidé V. 1966. Staffellids with obvious foramina and para-
chomata- Problems of Micropaleontology. 10.89—97, pls. 1—5.

(iny Russian)



464 oA P % W

539 %

Leven E Y. 1967. Permian stratigraphy and fusulinids of Pamir. Inst-
Geol- s Acad- Sci- SSSR, Transactions, 167.1—224, 39 pls. (in
Russian)

Li Chunyl, Wang Quan. Liu Xueya. Tang Yaoqing. 1982. Tectonic
map of Asia- Research Institute of Geology, Chinese Academy of
Geological Sciences (eds-)- Beijing: Cartographic Publishing
House-

Li Jiaxiang- 1989. Guangxi Fusulinids- Guiling: Guangxi Teacher
Training University Press- 1—213. (in Chinese)

Lin Jiaxing, 1984. Order Fusulinida- Biostratigraphy of the Yangtze
Gorge area- (3) Volume Late Paleozoic- Beijing: Geological Pub-
lishing House- 151—176. (in Chinese)

Lin Jiaxing, Li Jiaxiang, Chen Gongxin, Zhou Zuren, Zhang Bufei,
1977. Order Fusulinida- In: Yichang Geological and Mineralogical
Institute (eds- ). Palaeontological Atlas of South-Central area- (2)
Volume Late Paleozoic- Beijing: Geological Publishing House- 6—
96. (in Chinese)

Miklukho-Maklay A D, 1957. Some Permian fusulinids from Crimea-
Journ- of Leningrad Univ-, no- 225, ser- Ceological Sciences
publ. . 9.93—158, 15 pls- (in Russian)

Miklukho-Maklay A D, Rauser-Chernousova D M, Rozovkaya S E,
1959. Order Fusulinida- In Principles of Paleontology: Protozoas
pp- 201-215, pls. 6—11. Press of Academia SSSR- (in Russian)

Ozawa Y, 1925. On the classification of Fusulinidae- Journ- Coll-
Sci-» Tokyo Imp- Univ., 45(4).1—26, 4 pls.

Pitakpaivan K, 1965. Fusulines of the Rat Buri Limestone of Thailand-
Mem- Fac- Sci-» Kyushu Univ., ser- D, 17.3—69, 6pls~
RauserChernousova D M, 1985. Systematics of family Staffellidae
(Fusulinida)- Problems of Micropaleontology. 27. 5—23. (in

Russian)

Rozovskaya D M., 1975. Composition. phylogeny and system of the or~
der Fusulinida- Inst- Geol-, Acad- Sci- SSSR. Transactions:
149, 268, 35 pls- (in Russian)

Sha Qing ‘an> 1990. Dolomitization- In: Sha Qing "an, Wu Wangshi,
Fu Jiamo (eds- ). Comprehensive research on Permian in Guizhou~
Guangxi area and its petroleum potential- Beijing: Science Press-
102—111. (in Chinese)

Sheng Jinzhang: Zhang Linxin. Wang Jianhua, 1988. Fusulinids- Bei~
jing: Science Press. 1—240. (in Chinese)

Thompson M L, 1934. The fusulinids of the Des Moines Series of
Towa- Towa Univ- Studies in Nat Hist., 16,273—332, pls- 20—
23.

Thompson M L, 1948. Studies of American fusulinids- Univ- Kansas
Paleont - Contr- Protozoa- Art- 1. 184 pp.., 38 pls.

Thompson M L, 1964. Suborder Fusulinida- In: Treatise on Inverte-

brate Paleontology, pt- C. Protista 2, 1, ¢358—C436. Geol-
Soc- Amer- and Univ- Kansas-

Thompson M L, Forster C L, 1937. Middle Permian fusulinids from
Szechuan, China- Journ- Paleont., 11(2),126—144, pls- 23—
25.

Toriyama R, Kanmera K, Ingavat R, 1969. Fusulinaceans fossils from
Thailand, pt- 5, Neofusulinella from Thailand- Geol. Paleont-
Southeast Asia, 7.15—32, pls- 3—4.

Wang Rao. 1990. Chert and silicification- In: Sha Qing an. Wu
Wangshi» Fu Jiamo (eds- ). Comprehensive research on Permian in
Guizhou~Guangxi area and its petroleum potential - Beijing: Science
Press- 87—101. (in Chinese)

Yang Zengrong. 1978. Permian Fusulinids- In:. Chengdu Geological
and Mineralogical Institute (eds- ) - Palaeontological Atlas of South-
west Area- Volume Sichuan (2)- Beijing: Geological Publishing
House- 12—122. (in Chinese)

Zhou Zuren: Sheng Jinzhang. 1994. Taxonomic Principles of Fusulinids
- Restudy on Permian staffellids- Beijing: Science Press. 1—70.

EXPLANATION OF PLATES

Specimen shown in the plates were collected from Dawazi. Jinji,
Bangiao, Baoshan County. Yunnan. at horizon of the Maokouan Daw azi
Formation (=lower Jianshan Formation), Permian- All X 15. Speci-
mens with cataloguenumbers NIGP 129414—129425, 1294257 and
129425 % are housed in the Repository of Nanjing Institute of Geology
and Palaeontology . Chinese Academy of Sciences, Nanjing 210008, P.
R. China. (NIGP 129425 showing in Textfigs- 3e,d)-

Plate 1
1=11. Neofusulinella lantenoisi Deprat
1—3. Axial sections nearly centered- 1, neotype, NIGP 129414;
2, 3, plesiotypes, NIGP 129415 and 129416 respectively -
4—10, Close to axial sections all plesiotypes: NIGP 129417—
129423, respectively -
11, Oblique: close to sagital section; plesiotype, NIGP 129424.
12. Nankinella sp-
Oblique: close to axial section, in association with N. lantenoisi
Deprat indicating a restricted living and burying environment
NIGP 1294257
13. Staffella sp-
Nearly axial section, in association with N. [lantenoisi Deprat, in-
dicating  a environment »

NIGP1294257%.

restricted  living and  burying
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