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Distribution of Qingbaikou System and fossil localities in Yanshan Mountain
(from Du Rulin ¢z al., 1986)
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—.. Longfengshania Q)AL EH IR

ST RRILEBOTESFRIERZE S INRP 1980 FHWMHR ERAXS Longfengshania sp.
VET I Fih: Mtk Chueria F1 Shouhsienio HU,BERELMBK, REE . HEED,
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RIS 10mm, HTURHEIERRESE. BF S REES A ROBNS GaE 1; iRk 1, B
1—10) AF,E RELIBEITERCERNAN— R LA ——Longfengshania” —3
i, HIEFEEXRBIIERILEE (Longfengshania Du), ¥ Fh Longfengskania siipitata
Du, 1980, H&EX: WAKEREAHRRER, BEMEK, —R7E 7—10mm, FREE
BHEE . B, MES. HKM—KN 5—Tmm, KK 12mm, KEREBE W, FRE
HBDGEUHRREL D LEPRMA, HERRERKZEN 1/2—1, UHERmES K
W4, D BARB S R e HINAZBR Chuaria Walcotr, 1899, Shouhsienia Xing, 1979
XBUET Longfengshania FRELIFIRZZH Mo

WA 2 ARRBEREERRES, 1985) HAE 3 ZRUBESEFREHERS, 1985)
a. HiREk, b. LIHFE, c. B Inferred ecological restoration of Longfengskania
A sketch showing structures of the Fossil (from Du Rulin er al., 1985)

bodies a. foliate; b. sub-leafstalk; c. rhizoid
(from Du Rulin ez al., 1985)

Mgk, BUE 1985 £ XY “HLFARAEVNRLEZREBHXZANMFHR” X4
AL A R RN ERESFEHFEXE T EN MR, B EnE (BE 2. RBIEXY: A
BARKE, EBOBRERE, REEEER L, MK, KE—RE 5—20mm, BRE, %t
Ry RIEERE. HEKEHREREIHE (foliate and sub-leafstalk), [HHIMI-HE
SHBRREE 88 (rhizoidal fexat organs) M, HHRAKZEWWERE . HEE. IR
BF EBE, HRED, 5—15mm A& H o KBREERAENBLT, & 1—4 B
OISR AN BT NN E R E, TR A LN, Ew h i —E#
G, HR3—6mm, RNIGo MHREKELHGHRE M. HREXLREK, REW
lmm, §KH 25mm, —# 10—20mm, $EEL 0.5—2mm, F¥IE IS AN EBREELE R
TRHH (pseudo-leafstalk) FZEEL A, FEARLRE, T4 0 BLIRES ARREL RARE (BB 2)
F 3, ANRERB TR, BREEESHERIIR, URTRRAR. FEE (Precam-
brian Research) X[ “Algal Macrofosxils from the Qingbaikou system in the Yanshan
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{HE 4 Longfengshania stipitata Du, AP HM&ATEILE P ER/NARE(GE Hofmann,
1985, gkEIKEEL, 1988)

from the Mid-Proterozoic Little Dal Group in the Mackenzie Mountains, Northwest Canada
(from Hofmann, 1985, redrawn by Zhang Zhongying, 1988)

Range of North China” 9f#EH BARILIBAEEK HH-RETMBEREN (stalk) IR
(parastem) ZHEf, ZEFHEMENETERHAME (thezome), HUFEREXERIERE
—H R, BRILER (Longfengshaniaceae), Hofmann (1985) 7EjNfk/NK/REE (Little
Dal) ZI—MERIRNAIRIAT Longfengshania siipitata Du, (EEIFRAE —REFRZA
ETRT N KRR R, BRI, EAPRYRE — R B &
ArHUBRERE: (central carbonaceous mass), MMARIEBRIEIA —FhHE ST (organ of atta-
chment) (FEE 4)o

1986 F i HIU BEECGRIIMBX HFE DR EZMERLAY— BB BRALEERIESN
#r Bl Longfengshaniaceae Du er Tian, 1984, &%E: Longfengshania Du, 1981 f
Paralongfengshania Du et Tian, 1986, | Longfengshania stipitata Du, 1980 Vg4 Long-
fengshania [URENFD, HAFEN: MAKAHBEREER, SAEGHREMUZFR T2 M
Wk EEMHERE . VEE . BAERKER S, HRENLST . FRARE, ENEEER
FRA%H , B 1—3 BROKRERL, BEREEE. EHREETHF-MUZRELY. MU
ZEBERKER L LBE W . BRRIZEBEBRR(EER)  FHERHIREMUZHEE,
KINEEFG 5y % 6 Fho UBRILIZEE (Paralongfengshania) WIBAELIMR A Fh P. sicyoides Du
et Tian, 1983 XYH%: WEKBEHRHKERALSE. HREHRMHRK, hBRMUZENLE %, 4
MR E RISy EHERSE, WA RRENLE, THEMREE. L THREE
1—3 B HFRREO RIS, DLEMARA T, MERE/DN, AHREKESTA 2D EHER
Fo HEAMBMELGERE 2; BRI, B9

1988 #EEK Hihl. Longfengshania FUTEARFRERE TH VBB, #IN4 Longfengsha-
nia B—FhEEEHEY ,REBEEM AR AM T4 (sporophyte), AlKFIH BEITEE # R
R B BERZ AN IR SR A F B (sporangium) BRAIW (capsule); 41
EiR, HEFERAMZE (parastem) RAUHRAIIBI PRGN (sporangiophore) L
 (seta), TiHZEEMIIHSRAMMEEERNIMIRAER (foot)s HiAHA Longfeng-
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shania WESFHIERMBEHEDRBUBEEINLA Sporogonites 1916 “FH & i Ay 1L
7, HNMEERWWEBBITAERILEE (Longfengshania Du, 1982, emend. Zhang,
1988), HE A E T EHMN (Hepaticeae),

RPN, BA RSB S I R ERE AL AMIIANRARE R R —M R Ao
LT Longfengshania HAREDTERINERLCEYRADITHANERE G, MHELES
AR BEXS IR A TR R REE L HB X KBRE. ZEINAGX Longfengshania FJTE
SERIEREHBERES P RTHNLE.

B 1979 £k, EEY LR X EME LW L A 2EBER  Longfengshania (R4
HAREMEIINEFEA . DURHEINIANIR: Longfengshania f—SH-RIKD %R, B
W g MRLORIOIREL (ringed marks) BRAEDLEEEL (wrinkle) (FERR 1, B 10) R
ZHTA—FARBE QIR (vesicular body), REEEMHRAI T HEYENAH
REH. MOWHRRENE, hBENLAL L. KERHEATZREERNEREK. XHEA
FERH RN T ER. MIREAAER AN (stipe)o XFIRR TR, 5T LIREN; L3I
T (BRI, & 2, 6—8)0 XMEAMEENIHGEANREN—MEN, HELRMHHE
HEX 5], HEAPME—E. FIRRy “BEE” (pith cavities), FMNTEDIY “RE” (cortex,
cotices); EHALFMPHARX MWW ARZL LN, FRELARGHR T EHYEKLE TR
FNAE Ho MR EMMESKNEESE (holdfast) HRMR (rhizoid), HFEIIRERE
EYkEELEY EGEE 3 Bk B2, 4, 7)o

Longfengshania TG A FHHE , EF AR KL S LIRS R B LB REIL, AR B
EHE TR NIIABREYAET RN EEFERE, EESKRET I HEN: 1. &

BE 5 TR BL Schiffneria virides WA FHR ST HEe6 IANEHFEHELS (Pellia neesiana) [y
W RERERAPERRATROME o FRENAY;  AFESETER. a. 8HS b BFS o B d &

b. R o #%; d. RTERUGEHAR, 1987) FR(IEAAZE>1987)
Gametophyte and sporophyte of Schiffneria virides Gametophyte and Sporophyte of pellia
(recent Hepaticae), Showing the basal portion of meesiana (recent Hepaticae). a. capsule;
seta with vaginula and a split capsula., a. split b. capsulars talk; c. vaginula; d. game-
capsula; b. seta2; c. vaginula; d. gametophyte (from tophyte (from Hu Renliang, 1987)

Hu Ren-Liang, 1987)
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TR AR R 3 S H K. WIERE EE, KK 2.2mm, HiK 1.5mm, Ef]
G — A — R AT RCURBERT)e AR HBEARUMIPRECN Ricca-
dia multifide %) ;502 4 MYPZI(ME G IBHE Schiffnaria virides 55, T 5); HWE
—EM BEEHN Grimaldic %), TIIEHRNEL —RBEEHECRERE TK) (FEE
5, 6) (BREHBLH Jungermanniae), 2. MFHRLAKRSHETELERMPYEREITE, 7
W ERNERE; AREERMN LRENH (BRNBELHN Marchantiae); 3. fT
REAHERERAR, EHH. AHKABRER, K 1—10cn fERK. APFRBEEHR
DT, WHEMAHRBEGEER7) (BN Anthocerotae)o D L 3 FERINHBA
B AT R B8R T i (elaster), 4. TUTREBFHIE . FAH. M. AR 4 BO4A
BRo TABMEEE I, R LR, . 0. HHEE, HETHTS AESHWERRIT K.
R AT TR RO TR LT | ST SR IE T S TR (P o IR BUS SR %, TR s = L,
TN =L T (BN Musci),

%HINY Longfengshania T 1R BEBEMT TRAOTAMERLIARN b, KAIER

EE7? 8B (dnthoceros)

A, BRFHRMEFAR; B BTGHDE; o MBF; b. HHHY; o BR; d. BT
A. gametophyte with sporophytes; B. vertical section through a mature sporophyte; a. capsule;
b. vaginulaj c. basal foot; d. gametophyte.
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ERHRE: 1. Longfengshania —fRiS T, Tin% EHIE AR RHEEFNRE
FiE, i B THEEENED. AL HIRAPRE BBEABHRBIT RNFT. 2

Longfengshania WIEIBESINE WEE SBRIET R 2 &
AT RA R PR BIFAE, N LR A LINE B A=
BBl FIRGEE 5—8)0 3. MR/INKFE, Longfengsha-
nia WERKIALE 0mm Dl EMEREH R KT
BN, {R/DME 1L.5mm, 4. ZEXHL Longfengshania [{
WEHRERIR 4 SRESFIENEHE DR & T
(R EEZHET), MEFRRMBWRE —HELE ARKL
HIRHE. R AT IRBERESHARE TR, Bild
R A REREE T Ko 5. Hofmann (1985) Frk BLATRE
R %A —RERTREET, HMRYka—1 3
R, EHREEERERE—TRESE. K14
& & EHEY AR TR R A HIBLR , BRI "I 884 Ko
6. MR RIE B EEY R EGENEEKWED . &
A TRENS; BRRMNRSERE BEPLEME, FTLIE
iR R ERNT, EEETYE OERE, BAR
HEEE K, DEERMETUAERERRAL L,
HERERBLL Lo 1 Longfengshania HIF=Hb LK
FRESANWEA AR 5. KUy EZEH
MA,HPEFV L BB AEDEREIRARS®T -
R FREE (1986) A 01X B 1= g > 35 P B3R (UL 180 o i 1
KRR = ANERR R, XHREAZEHEY
BEAFFHOI B, 7. BL Sporogonites s, KR A
M4 Halle(1916) ZAAN I fES BEHEY E X0
Ak, BAEEEFEERBAMEE (Rhynie)
A R3, Dixon (1927) BHEREEFHI (Rhyniophy-
tes) HXRo FEH, Hall (1936) AAMBETHIHE
HEE NN Sporogonires FIRERBHERSHARM

wEs NFEE (Taylorie)
A. RETHOETHE; B. g C. ¥
D. gk = |H; b Fi; ¢ BT
s d. B (NS, 1987),

A. gametophyta with sporophyte; B.

capsular cap; C. operculum; D. enlarged

capsula; a. capsula; b. capsular stalk;

¢. gametophyte; d. peristome (from Hu
Renliang, 1987).

BRI~ H4yo Andrews (1960) SR EMBIBIEFUAMA (thallus)o KB BB FBT 1
AT, $ARE R TIRAGH IR T o (LR Longfengshania FAKARI
RbH IR R B o T Sporogonites FWAIRAE Andrews TR M , I IEFR N

B TR AOBR DT M 4r o

EEINA Longfengshania ZGEMEYIPIIRERE —EL. XFREHREFTIR
RS B P16 » 2B N T 3% B K IR B E B 4 AR TE IR B

SRARBAEE, ISR TR T E A RS B TR RI R R, ISR 31 UL AY 2
H (Dasycladales) Fii8 #1553 H (Scytosiphonales) ThEgFLLRR B FLIFN Longfengsha-
nia VERFRZREAILLES, FIBEIT %o 1E Longfengshania )& WS40 A R IR K AAI £
o BUHRRINELSE HRADHMESROENELOMEEL, b TEREARNEE, I
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UEZWNANZRENB LA —ERTARBEROIE—NTIEIERBEGE 8 % (Protometa
algae) WMEV—M1, RIRMGLEZEZET] (Protometaphycophyta), HRULFEF V4 —4H
RIZRA 1B H (Longfengshaniales), mRAEZIILIFER (Longfengshaceae), F4r—BER
B (Longfengshania) BMNEHI LR ILBEBFRIMERILERE (Paralongfengshania),

=, BERIEBHEEE X

ERLBHEHORBERACEMHREYEFNF M E ER—-FRE . B 1968 £
Schopf 7EHMAKFIW & RAICFKIEEFIBEHEBALUS , X T E# A LA & B R FIE R
SIEAMKNE, —HEFWRE. Schopf (1976) FXRABKEYTRBIE 13—14 {2F
Hlo Clond (1977) RIFLBEHMIT 19 {ZEERT, NS EB AW P REH I 20 {Z5F AT, HiXE
## 2] Knoll #1 Barghoorn (1975), Francis (1978) FAMEE. RPLIRATIRMELE B
T RE A (BEdiacaran) Mg (7 1Z8) A TROEZKEYIETE. 1982 FEEDER
EE 8 B IRWEIRB(Y 18 ) RAK T HBRIRNORMIEE RIS Schizofuse, H
S IR R A R R I8 ZERTR KRB RET o HGBREERE R LIMX IR L
ARIHIKRE Longfengshania FRWEBMA KT 8.5—9 (CERTRBR/FERREYESR
KETo XRMAKES R STIF R 2 R8RS R R A s MEAE o

g % X M

XEFL, 1985 A TRERLCEBRBERNAEENTTR, F—BALABELLXTEE, MBIHKRE, 187—194 T,

M F R, 1980 #FUARBAWR, PERETSR. REFK YKL, 341357 T,
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MORPHOLOGY AND SYSTEMICS OF LONGFENGSHANIA

Liu Zhi-li
(Nanjing Universiry)

Du Ru-lin
(Hebei College of Geology)

Summary

The genus Longfengshania was first found by Du Ru-lin and Li Pei-ju, generally round, el-
iiptical, heart-shaped, bean sprout-shaped or fan-shaped in appearance, mainly characterized by a
stalk-like projection on the foliate’s fringes. The fossils were collected from the fine-sandy shales
and fine-sandy claystones in the second member of the Changlongshan Formation in Longfengshan
Mountain of Huailai, Hebei which ranges from 850 ta 900 Ma BP in age.

This genus was established by Du Ru-lin (1982), occurring in the basal silty clay rocks in the
second member of the Changlongshan Formation of the Qingbaikou System on the southern slope of
the Longfengshan Mountain, northwestern Hualai.

Du Rulin and Tian Lifu (1985) discussed the fossils collected from the midlower to basal gre-
yish-green to greyish-black illitic shales of the second member of the Changlongshan Subformation
in Xinglong, Hebei. They suggested that the fossil bodies of Longfengshania are composed of the
latter with rhizoidal fixed organs at their basess Such differentiation of the algal body provides an
important evidence for the multicellular organism, marking the evolution of the primary metaphyte,
algae. Based on the forms and contacts of their foliate and sub-leafstalk, the fossils were identified
as a single genus, Longfengshania. Du and Tian (1985) also discussed the Longfengshania from
the Qingbaikou System in the Yanshan Mountain Area of North China, and considered that the
genus represents the fossils of marine sessile multicellular Metaphyta with possible relationships to
the Phaeophyta and Chlorophyta, providing remarkable evidence for the evolution of higher algae
in the late Precambrian and that these fossils are possibly the earliest benthonic algal macrofossils in
the world. Longfengshania exhibits clear differentiation of organs (foliate and parastem), in addition,
a rhizome (organ for fixation) is also observable at the base of some of the parastems. Hofmann
(1985) described the Longfengshania exhibiting subradial arrangement and superposition from the
Mid-Proterozoic Little Dal Group in the Mackenzie Mountains, Northwest Canada, and suggested
that the genus was possibly an alga of Phacophyte or Rhodophyte affinities.

Du and Tian (1986) summed up the macroalgal fossils of the Qingbaikou Period in the Yanshan
Range, and raised the Longfengshania to a family level. Longfengshaniaceae Du et Tian contain
two genera, Longfengshania and Paralongfengshania; the latter genus differs in the contraction in
the middle of foliate.

By comparing the morphology of Longfengshania with that of early {fossil bryophytes, lower
Devonian fossil Sporogonites, Zhang Zhong-ying proposed a new interpretation that Longfengshania
probably represents sporophytes of bryophytic affinities consisting of a slender sporangiophore (seta)
with a terminal sporangium (capsule), and an occasionally preserved foot at its base. The common
carbonaceous mass in Canadian specimens might be interprered as representing the remainder from
the gametophyte of bryophytes. He considered the Longfengshania as evolved from aquatic ancestors,
probably from the Chlorophyta (or Phaeophyta or Rhodophyta), representing the transition from
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aquatic to terrestrial in habitat. Since 1979, the authors have observed all the specimens of Long-
fengshania from the Qingbaikou Period in the Yanshan area time and again. In morphology, Long-
fengshania should have been a thallophyte with three parts, vesicular body (pressed as foliate) and
holdfast (rhizoid). The common carbonaceous mass in Canadian specimens (Hofmanmn, 1985, pl- 38,
fig. 4, text-fig. 5) might be interpreted as representing a branch of the stalk base (or from the hold-
fast) of thallus, instead of a remainder from the gametophyte of bryophyte, because the branch is
very distinct in preservation.

The authors consider that Longfengshania should not be attributed to the Hepaticeae of Bryo-
phyta, because there are still a lot of problems to be discussed. The life cycle of a bryophyte con-
sists of a regular alternation of a sporophytic generation with a gametophytic generation. The game-
tophytes are developing and independent, but the sporophytes are all strictly limited in growth and
wholly parasitic upon the gametophyte by foot which differs from the holdfast for fixation. Since
the Longfengshania is a bryophyte, why couldn’t its gametophytic fossil be preserved? The diameter
of vesicular bodies in Longfengshania may be up to 10 mum, and that of capsules (special sporangia
of Hepaticeae) is usually smaller than 1.5mm; the capsules have more complex structures and various
shapes with special splitting function and characteristic tetrad spores, which should have been preser-
ved. Although these structures could not be all preserved distinctly, yet some of their traces should
be visible. In Longfengshania, the holdfasts for fixation on substrata differ from the feet of He-
paticeae in which they insert themselves into the gametophyte. The stalk (stem) of Longfengshania
exhibits various winding shapes and lengths in close relationship with the depth and motive force
of the water in their living environments. On the other hand, mineralogial analysis of fossiliferous
rocks reveals that they are chiefly composed of illitic shale with organic matter, with a subsidiary
amount of kaolinite, sericite, pyrite and quartz. The macrofossils are well-preserved in association
with some other probably sessile organisms and trace fossils. The habitat of such fossils is inferred
to have been a restricted, relatively quiet, weakly reducing, warm, tidal flat of marine facies which
differs from the habitat of Hepeticeae belonging to terrestrial facies: Therefore, the authors sug-
gest that the Longfengshania is a multicellular macroalga, a protometaphyte with simple tissue bo-
dies which may be a group, meta-algae or a division of Metaphycophyta, with Longfengshaniales or
two genera Longfengshania and Paralongfengshania.

The discovery of Longfengshania in the late Precambrian implies the appearance of a large
number of metaphytes, a macroalga probably much earlier than 900 Ma BP. This is an important
event in organic evolution on the Earth, with even greater significance than the discovery of the

Ediacaran animal population in Australia.

B R W ®
1. Longfengshania stipitata Du

01 (1980 SE)EM TR ERL & B 0 R KR LA, RRREH Yo

2,8, Longfengshania stipitaia Du

RRBEREH. 2.-EERRET. PRMNBELFAL,

3,556, Longfengshania ovalis Du et Duan

3,5. REFUTHARRERUEAORKEH, 6 REREHHE,

4,7. Longfengshania longipetiolata Du et Tian
4 REHERRREESR (2); 7. RERSHNANREOELS. PATELR .

9. Paralongfengshania sicyoides Du e1 Duan

REREREASHAR, FHREaRAL.
10. Longfengshania stipitaia Du

RERGRACRKFL, FHTERLRE.
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