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FEEEKBRAREALFEER

e £ & X & AL
(5™ MR MR PHFJE T, Kb 300170)  (MIRCKSE AR B 210093)

RE MILITZEWERZESER M A8 6 M B LT 20 B AR BEE T MR &%
IKERAL R SRR K R R KRAUE W EE S 98 10— 36mm , (< AE 165 — 190mm DA L=, AR K
B BED JRE 4 000mm” BA L SIAREE SR/ TE AR ML T G T9 % 98 0 g ok K
E T3S ZHEAL Fit A AR A LT3 A FE AL, B R 5 B Ml 8 1Y B BRCIR PR B A 22 40
WL B, H e A A AR S et Tl o ORI (29 1 700 Ma) A i i 3 BEAL K-

KB ML TENER SaMREEREY BURAEE sk BB KR #if

B i BA IR LR B A O B Ak (T8 A8 1995) , dlad ik — 20 TR, 725
AT I RN IRAS Btk 496 A, HIEATE A8 00 IR AR B i K 28010 (92260 LA
) FRNEME TR AR S TR I SR SRR SR KL 7 R A 40 B, 2 B ARAR KRG 870, X
BEIINA—, TES SRR A R TE dr e AU L7, ZERE L A K R B B AR
0 /NG S TR 25 B — B R A T SR M I B, — S8 FEIR 2 3em, KRR
FECIR A e 2 T S IR S0 — 2L FPAH 2 b OB SARL, K/MEID) - BA S S B Mt
I E A BE (metaphytes) . AR 1. ] 1 o BEom A K /NS — Bl R s FLR5 R EE e 78
B TR 29 o HL o A TET ALY 2806 TP 2 B/ Ay /NS P S i 2 67 HLE = 6 815 5
= R R TR R 0 R R LSRR T I — B,

X AT FER AR o s AL A i K BLFIAIE S 5 M\ Eichwald (1854) 48 Laminarites Hj2,
CF— B ZENIE, PR AA A LUES TR R H & 2, kA ZFIES N ZELL Walcott
(1899) W F S E DURFFERER A 7. Eadt— 5, Bl 2 £ 8 (1 300Ma) B
KRR (Walter, Oehler, and Oehler » 1976) , HUSH A R RIERITH -+ 24F, U
HAEFPEBENES AR, HERENE Longfengshania, Sangshuania, Paralami~
naria( ¥ 555, 1985, 1986, 1994), p=F K3 & R E Y Tyrasotaenia %% (Hofmann and
Chen, 1981), 53X B3rAY BRI A AT 10 35 A b DX R0 2 (67 R 2% - #]-BL A L1497 04 7 R g 2%
HERIBAWTEANR RSG5 . Hofmann(1985h, 1992, 1994) i 31 & [m] G 73 FES @
SOTEZSFhIEAT 1AV FIHE THIE R 28R, SR B AR 35 A b, FL 98 B2 B¢
HEKRZRZRRN) B ERRR AW, BRLFEE A ZHAR L N2 TR
TRAEYIRIES, B CK—E KR Z W BESE, JCHRH h iy o B S T R B I

H o R B R AR BT T T B T A A 2 R 2 T OB AT S8 3 (N O - 943104) Be iy,
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A RFRME HATRE SN B AE R HEI AT HOAS SCHE T I AR AN R TR B RN

MEESME Las™ TR S TE S L PR %R 3 5. 6314
PRAER T RE LSS 44— ATm A (BRI 1), A Z00A W K6 2 BIK O )Z A 8UZ IR
M A 25 IR BRI A 28, ARED R, CREL. TE. =
I EEAT B (6 2 BAE SOk F P, B2 0.5 3em, 2R 0.5 2mm., R THE
PERAL A (AL ) B T A sUZ2 h AR T 53 s 2 H L (R A7 T5 B i a (e
Z BERER EEMES). b TSR E, T4 AT, B LA 5o 9 22 2R R0 Ay
ELRE fRmE B TEASHALL Beltina danai Walcott, 1899 ([l | . & 2), 3% Sepm % i T 7%
AT BORMEN IEXR AR L BIRE RS0 7B 2 A b i 48 58 1 7% WL
KB T 5 H B IR _E B SEE A AbRAS, EATT0T Rl R 3558 1 Ae A 40 B B F8
JZ B 7R A SRR TR AURL B () BRUTRR DLAR A B3 1 FH SR A2 AL 5 BB B S5 25 & T 1T 598 2
DCRER) Sy R B T (2 ) 2 3B N R o pY IR e, kL B RAT AL A b A2 30 5 5 T Ra e
FUTSRE . bR HOE 77 mPESh, AL,

L BT R R R LA A ZE S 20 R R s T T

Lithostratigraphic classification and outcrop section of Tuanshanzian megafossil-bearing strata

il LA g Sk H i 2oR B—F 28 A MR, S04 IR B8 2. 93m, &)
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JREPERFEA A T U ZE A T

F 2 BIROEKBORRE S TR 3dem) HJERE BRI A =5 & 5
i SO RAE v RT3 A 152 T e S TS A0 B T B 22 J2 4K 3R T oA WA e 2. HAR— ikl 3 X
Zem B 3 X Zmm ANEE, F KWJIK 7.5 X 5. Sem. (H A2 K F 1w 2. KL Morania J&
(Walcott , 1919 43T, WL RIFX Morania JZ, H E A E R E A =5 (JF 24em ) DL/D &8/
TR MBEEAR . S8em

EZ RBREZEROHIDITRIIERAZE, BZE 1 2em 32 5/ 3—5em 1E)Z
EHEK, HhfGRaapinssz EEERRAE AT LLU/MY (9 0.2~ 2mm)
R B T AR s SRy AR IR R AR s ZERD T2 T WA AHZ L SOem

D)2 ROZEFBIKOMBUZRRREKT A =G TRIFEAEMD A = A8 fE8)=
KEzETH U MO ER RGO A BEET TAZE FEREYS 14— 16em
b HAbEBAIAC A 738K 3lem,

ClE FEMWTHARNM BREEEETEASE - H 0.5 1. 5em WiHZ5
2.5 3. 5em )22 B H 2K, TEARZKHA —JE Yem HIHCRIETRZ, WA RZHE, SHEA
SFRBRITRE B B A DA B, e A B2 TR RS 23em , 26em | 36cm ,42em SF4L
B LA R JE KR KA R - 69¢m

BZE KeZREKEOEZRERAZS HZ/E0.2—lem. 2L 0.2—0.5em W H £, £
rh_ BB LA E R AT 80em

AR HBOEEREIEA 25 MR IR TUE SRR T AR

Zi BRriR.C.D ERFEET A RN, RAVZZ B IARRTE E 2 WL EASS, FE B L
T CZE ATEREZE(ABZE) MEDRZE JZ) R ERAL, LRI KR B 280 5 o
P S RZ R B R A S IR R

TR RN B ERME R 1 700—1 650Ma, HARIE 2 — 21412 LA KL 'k
L BRI A 7 U-Ph [E Z I RETRZE SR 1 625. 316, 2Ma, H I E KLLIR A 1Y)
SRR BPE L TR ERREZY 1 650Ma(FiAN A 2R ERS, 1991 4R~ — R AE s BARIT A4
ELE B L4 & SRR I 22 L Al kL | AR B A, B U-Ph 4R 1 683+
67Ma(Z=EPFH04E, 1995) , M E H L F A R AFR 1 700Ma. F L% WAV R T
ZANE AR b (FESS 39m Ab) . S M PR A T B A S 1 700Ma iy,

WRAZES/HTER L FARWEL G TS S, Bz ORI RS
W AR R 454 . 2R fE T (maceration ) A48 1% (peel transfer ) IR ARG AR A 2558 70 55
HE SR R R T 7E A SR R 2 R R L IR i FL 7K INAS—. S BT A2
VB VR PR AR S O e AR 2 » X 2R SR P TE UM e AR A R G Bk 2 oy 8 ( Laminar-
ites antiquissimus Eichwald), FEIK ] B2 1R B A 7% F (T umobees, 1959 ; T kA 2%, X1 4
2, 1973) A oE R A s O e 5 R Z00H WL AY 55 5T (Sapropelites —— A HLJHT A1
WTRAIR A1) B L R AR X 1] B 85 F5 HE— 20 15 A ) e O YR P 1 7 3R T 1 P 14
R S HL B LS I ARUE 52 1 8 e o ) SRR A B 2 A R R i e S AR B A I RO L 3% . el T A
BEACE ) BRI % A L7 22 e 25 H AT R URIIR TR S 2 iR X FAR P54 (R 0 & 1) 2 B S
FRIERIES R,
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R IREEIA R B MO E B I AT PR RY .

WRREL AP & &
Quantitative spectrographic analysis single B contents of sediment samples from Tuanshanzi Fm -
FEdh i JEHE - fR AT
(No- of sample) (original sample) (sample after clay extract)

up t 57 351X10°° 531X10°°
t 320 4901075 4841075

19445 2001075 324X1075

£9430 3761075 468 X10°°

19405 292106 367X106

BT 185— 275X 10 By 1E H {1 (2535 %) 8] EL 3 0 4% 45 P R G0 /0 W7 Ja 1 LA
WAH) . R TR T 2R R TAME AR, HERE A T A s
B HEAERLFH BRI AR B (EE 1),

FH— IR IR IR bR FER R R LR AT, HHAZE 2 .
TR IR ERF it 14 ¢ 2 [ 2. 2% 78 73
Isotopic compositions of carbonates from Tuanshanzi Fm -

GELE TR

(No. of o) 3¢, %ovs. PBD 30, %ovs- PBD
0- O sampe
up ¢ 500 —2.587 —7.793
¢ 90 —2.587 —7.868
19445 —3.224 —7.470

145 R R LT AL BRRRER BRI 07 3 4 87 C=— 2. 799%0. Bt LT W 7T o 1 B R
Ay 8°C>0(Kaufman et ol -, 1990) B, WH LT @6 T R — #p FELL A 254 BBk R 6 2 OF
¥ 880 =—0. 7% (%t BREEAT . 1992) TR, X AT RE R P LU T8 KRB AL R A B
A LSRR ST G B HLTTEAL D 87 A1 CO2 S5 T TTRRBRIR L 1 A L JF kA=
TR ERH FH T AEE 0°C i FEAIG (Strauss et al-» 1992) 19445 REF S A Z
fir, HPFSZ i B3, ARME 0°0 R ATZER A0 DLV . o T 3 ik A7 16 A B sk
VeI A B

HEWIE  HLF4A7 RN A R R A S AL, DI IRy . 26
BTy HEAEAVE DR B ER RN TE RS T8 X0 X4 oK N=A, B A
JEOKZR ) 2 RS, KR gAY Zmm DL Dy /Y, R A BUAS PR AT A0y il s A /N
AR Z R BFE AR BEETEAR R BB R TEARFAIE LA RR e . FUBIRRHIERR &
AH/NERE— RV EIRSE  H R TSR BT 0T 5 IS 20 FE L8 8 Fh
PRI _ERI D B, TR ZS[RI T I .25 70 & B o0t 4 @ 6 Fh (4 & 2), i A WA
TR KIFTE T EHARMAREX 7> b 588 5 e B i) 8L, # HAMTIR ST 2 M
BB R, 40 Chuaria, Tawuia, Vendotaenia ZEJ@HI5> T (BAFNE UALAH{LL, 40
INPYERTEAR AT 70 B H0 - EARAE AT R AN DU A #6079 A B B A4k A i
2 ] WLEEH s i DR A A1/ R A (AR 10) , — S 8] R0 AN S 2 A 58
ATRERAPIRIE IR — 00 HRBVEA SE AR A AL I, RAEFE—25 0 70 K480k

DL 2R W BRI L - B B i B R 00 0 1 2 BLAW Al R e A, L9
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i 2 LT EWERRIEI 2
Forml taxonomy of Tuanshanzi Macroslgae
P £ S AL AT 36mm , KA 174mm BA_L, SRR IR ARAY S (extent ) BT i 4 000mm”
NSRS AR KM - Pia (232 LN N & L BN NGB SEiISUR S S R PNk R v S el s = K 7K N
S F ) 5 BROG Y 77 11 5% 20, dnit RS SR AR R ] S5 3R FBOR AR e s 4R AR 2E 1 . A
TESEHEE S5 1 B (Laminariales ) B —255> T 5 AHVT, 1518 3 BRI Changchengia
stipitata BEABRAS (1416) 577 F HAILH A ( Laminaria religiosa) XTI BRABRAR #8531
AKEI HABTR D AL SRR B BT a0 AR AR B EIR PR BRI 3 2w A Ok
FLAREE AHAS AR L - religiosa 7F M Fy 4 BT # (fascia ) IS TERGIH 10 V1 B, — T
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RAEEL , 4] g5 THD 2 1) PH D > 22 B0 8 5 15 8 P (dorsiventrality ) A AESE (Fritsch, 1959, p. 195),
AR A AR AT B A B B B Ao A BRI (I 8] 3. d) . IR IR, B
FTRE S F AE A G A by R 2R 254 R 22 57, ok S S IR 04 B TR B B A R
JE, EEE ] DB AL S, AR UBARAS 1 R EDIR

Eae gl g (B AR L B 15) . MARFEIR

S HPRIRE SR A WAL (RN R

FHHH ) - 2 HH R AR Tl 552 A — i A1 R SR

SRBTIRHTE Y 7 Both 28078 X T 32

Fr 5 m PARE R R (B 3 240l 2540 ) /L R

eI 22 A R B SR AL 781 2R (E

ARARJE B O 1 BT B BB AR SR X 26 KA

IR PR B2 20 FAEY A Tk S Bk i f 1

BEATA PR O A .

P L1 3 B P 1 000 B b 2 T 0 BT R S 2
45 AN BAUZERY PR BEIR , DB 08 B 3k JE K2 (&1 i
I & 4) 2B A PRI 2028 08 1k 3
YE R A LT 3 8 AY B R DA R, B Tuan-
shanzia fasciaria Yan » 1995, Fifi & bR A< 550 & 0 3
I S EERRAAE I B S TR e - BV T8 0 e
IARTPRIE (RIS~ 10) BRTE TR s kIS Laminari ligima 585
L IR AL I B S AR R R A e
TORAE AR - BV AR B AL it - 411t A S 4 4R Correlation of habitus between Changchengia stipita~
SR MR TR S, TS VRN BB A2 457 185K ta and Laminaria religiosa among Phacophyta
o, NV AEIT, (after Sokichi Segawa. fig- 182)d

REAIZERY AR VR 1) 57— T A 2K A JE TR A Sy one surface of the blade
PR OB ORISR AR BRI, SINBRCIFR (AT B, I 51 B AR AR BedA 552, 4R
BHANT &, K58 LR 7 2045 BT AR (1501 AR AR 55 AC, TRum IS4 4% 4200k, £
FESFHE 548 15 Rl (Scytosiphonaceae ) %314 3 ( Endarachne binghamiae J- Agardh)
Jii FRER RS CRAERRSE, 1961, 154 7)), —2erp/NRIR B £ TR SR S5 R} Scytosiphon
lomentaria WiV 9240 FAETE B R PR o] AT X b (A B 4) . ISP 2R 98 B eIk, i 2%
1 AR B, ASHERR LR A6 25 D vh 23 O R i 248 R B T A B/ E R —
R EIRS, TTRE R — Y, ta] BE R fm B 28R I, fE AR ST T
lanceolata LKL ,

ANELAUZE R AR A 75 = Fh R AL 1517 5 481 DI (4 PR 2 oo [ » 1) BR i 9 5% 4K B
P 4 2245 Z2 05/ NBIANR EATTATRE y Ji - 96 AR A Y, -, T RS2 L Y iR AR Y
LA AEEE S E Rl (Punctariaceae ) T M AR Punctaria latifolia Bk Bk Bl (Asperococ-
caceae) K42 IR 1Y) Colpomenia bullosa FZEAL (FHE] 5). EA1E & 2 F 224K 1) F AR AR
(polystichous parenchymatous forms) . G AFFIEAHIT B4 K7 2 FIBEH 25 45, k28 TR ALY 4 AR A

depression on
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JEAFN Tuanshanzia platyphylla FLAREIR . ARy AR A (1902) 240 8 & 30 52
H—E AR HAME 2 — 21

FE (AR V- P 20) . ANREARSEAE A, h

WHTIE 1533 AT B bR A, 45 &

P BBt R A B 2R

ek, T IX 4 3 FhE S 2 (morpho-

type) &N B H H /N EKRIESZ

A=V T s 21 OR300 o RN

EATZR B R A S A AT S A

AL [ — ) B AR R n] A 2E 0 [e]—

TR (5 5 AR 1991, ST

HIERSIE Tuanshanzia W] PRAFE Ky ¥ —

YRR, SR TEAS TS (A

—YF AN 228 (forma ) » (H H 4873

RAGRVATAARE - i G548 A LR S 4 e AL R R A R L
ﬁﬁ?&%%gﬁ;ﬂ’ 'f’KEiE;iLE(JI%?Ek‘ﬁ! Correlation of habitus between Tuanshanzia lanceolata and forms
1@;’#{%5?%%6%%5%%%27&%%5 % among Scytosiphonaceae of Phaeophyta

TR Z A S BUCE IS A AN R JB AT LE , th T RSV AL A AN TR 0Tl D AR SCATY
RBESEMERZ.

P S TR L B K R R T I R AR B X L
Correlation of habitus between Tuanshanzia platyphylla and forms of Colpomenia bullosa and Punctaria latifolia
722 e B B A R ( Eopalmaria Yan, 1995) Rz B2 ORAER
AR FECAR AR, EATT AT RESE AR VR Y [ 2 TE 2S5 (RN T 2L BT L0 B H AP Y — 28 i P FtR-4k
) AT RE R SRR BEAR A RFTTEZS CRRL T 4 1A 26 B BRI AIE IR Monostroma
JRA)— AR, B FE M ROIREER A B ERS NS Tuanshanzia platyphylla A F- LT %%
KFR BT AREAS L, HERARRSAE M 560, 1E b PR e S 2808 L



1 8] 2 o [ i) B 2R LT 2 25
WSR2, MOA i DA 520 WA R g A R (Bl 0 IR ) AL A AL ) B 0 AR ot
TGy S AT AR TR AR, HIE S AU IS S gy B A48 38 ( Chorda filum (L-) Lam-
our ), (HIEARSE T/, 5O HMERY AT Proterotaenia montana K/NFRIT , AT AE Ay 3£ 4T Fpxt

frs 210 HILF B3R 4 8 6 Bl EN1A R A ILIEIE 6,

I 6 PN RS R R A

Quantitative distribution for the species of Tuanshanzian Macroalgae

B2k pu

[R5 4% 257] Protometaphycophyta Liu et Du, 1991
A WFER (FHE) Tuanshanziaceae Yan et Liu fam- nov-
JE R B 25 BRSO IR R AL, A B OTC IR RN R TS

K53 (#1)8 ) Changchengia Yan gen- nov-

B C. stipitata Yan gen- et comb - nov -
R R 2RI T Wi T8 L 2 BRI,
BAE SRR By i R R B A 2R i R R R R AN i 5

ZEHERIE A RS PR (R 8] 7)) UZE A —, ESCR IS, M7 i 2 18 5

L F B PR AR LR AL,
Eb3 5 Tuanshanzia (Yan) emend- nov- #H L, Hr/@ A WIRINZE. 5 Paralaminaria

Du et Tian" A8, BRI A oHRR, BEEDIR R L= 44

BWKIE (FE. . #4B4E) Changchengia stipitata (Yan) gen- et comb- nov-
(g I 115

1995 Tuanshanzia stipitata Yan, 113 BT, R 1, 3,5A,6,10; [ e 1, 1&g 18,

* R RR HSLE B R, (P I T A RO RUL A RERT IR LEER R
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BRirE B,
faik  SJEALE  BEECARAS I SRR ANSE S M SRR I A O (A, 2R
FERRAR NS, P i G- e 2R AL IR

a7 B GEM SRR
The connective types between blade (b) and parastem (p) of Changchengia stipitata gen- et comb- nov-
1416 ——FRZ 5 (number of specimen)

WiE PR A AN SR (E5E BEE T T L 25 DUBSE MK S PR T
7 AR, FE 36mm (M A Tk 252mm DA SRR e AR g i 1] 1 A B
VR AH/INEUAS R D B SR IR BT PR AT X0 D IR P FADLZE 1 AR AL (8 1] 8) 5 BA
W5 Tuanshanzia JEH 7> TARXG, ASPHAS [ A H Br Bidy 70 5 HAUZEM A AT AE A —.
EEERZAKE . EENE N ERGOKAAEC PR 28 LG EER IR T . A hen
SISy A B A J [ A e AN A R T LT R RO 1 L T RE S R AR PRI
PR, TR ITER AR A R PR S DAORSR i sl R T 2 4 KT 5 AR
ZER B SR 5 8 B SCE A LA SN RER) 7L X — 1B o fe W] RE it s S8 (7 5%
7R 190) iR

EE(mm)
a i -
parastem
number of visible maxium L/W length width
specimens length width
* 1416 162 25 6.5 10 2
1414 =>174 23 =>7.6 6 1.5
t415 = 68 27 8 2.5
T 19931 > 33 10 6 1
1572 > 10 2.1 3 0.2
1539 > 13 1.8 =>7.2 3 0.3
t421-2 70 7 10 27 1
1428-1 25 5 5 6 0.5
1928 47 4 11.7 10 1
I t437-1 41.5 4.5 9.2 7 0.2
1529 23 4 5.8 6 0.5
556 =10 3.5 7 0.8

I oA H FHEERL % SRS s (R
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8 HAR KB R W i 4h ik
The juvenile forms in developmental stage of Changchengia stipitata gen- et comb- nov-

BRI AR B R lmm J{':(Length of each barscale is lmm)

FAWFEE(FEIT) Tuanshanzia (Yans 1995) emend- nov-
WM T fasciaria Yan gen- et sp- emend- nov-
BIE AR BETAR SR, A ANSETE I SEALTE R PR T

St S R TR I SR, B RAR S8 I PR R T LR
EE$ 5 Changchengia gen- nov. H Hu. it P-4 P S TE i 9 BE0R P sl 0 R P 4 S L
e

HRK  ARFAEIRBTERSERE. 436 3 TEASFH. B T fasciarias T- lanceolata; T- platy~
phylla,

IR E L FE (FT&ITIE 5#) Tuanshanzia fasciaria Yan gen- et sp- emend- nov-
(I g 1—13)

gina Il 2,

faiR  JFERERHRR, I8 AL ZAE IR IR B B AR TH R B s A AT L RE R Y
Pa BERAS 101 A, K 2—190mm, 98 0. 25— 13mm, KFE L 6. 3—24(~F-1 10.9) , bR
A (+434-2) K 45mm . FE Smm, KFELL 9,

THE AR ] 725 W0 B a6 L1 73 7 280 v AR IR, /D 98 1k T K 4%
(1934 pRA BT8R, JRIFE KA 190mm, T8 13mm ), JEAS T 8L, Tl ] BE AR oeds FaA
R P X BRI i A IRARA A (R 1 o T R o s R S R Ay 2 (el I 1
5), FEHRIE > 4155 » MR WA B A LR G, AR IR Bt S 90, o DL et A it F 2
i)« E s R 2 SHEA O, FARRATE S RHE, Frig i FhdE ik e B UbnAs, LUEE
U4t R HHARHE HORBE VR 2 0 O s AR R B L, BRI, 18 12 o AR
A BRI (B AR B R AR MR AR A PR B BT R AU b A Y s R LT B
WIS BFE SR AR TG LA E R P 7R BUE S, B TEIR R 217 248570 ( Ralfsia) IR
PSR FE L BT B B2 RIRIEZS (Bold and Wynne, 1978,p.313—317), \IEFFE
B AN SIACIEEER Petalonia 1 Scytosiphon Y745 LEALL, AR ANAE A 7% R AR T TC 1 5%E
VBT R REREAT XS EE R G D), EARRE— RS UESE . AT A A A 1 S O fr R
i E L B . ) o BT AT IO B A R T (z00spores ) Bz B A4 B A 4l /)N i
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R ENTEA iR, —aRdRIE R RS TR 9 BRAL T RS B AR 1 S PR S
AT R A4 S S TRRASR ) T - lanceolata P AIX Sy, B LI E R0 BET R & 4548
L ES ENTREHAT PRI E

9 PR LT B R A e Y U 1L R
Growth process of young plants of Tuanshanzia fasciaria

FRERHHIR K Imm K (Length of each bar-scale is 1mm )

W EtE WU F3%E Tuanshanzia lanceolata Yan 51995
(ERIV. & 1—10)

wrE EwlV. |l

AR RS R, IO B P AL AE TR s B L GO SRR S B
&, D IWEGPZERBRRE Y, BEEARAS 50 A, K 3.8 136mm, 95 0. 6—25mm, &
Fa bt 3.07—16(F3y 7. 32), i br A (£501) . K 120mm, %5 17mm, K FE b 7. 05, 55 fFik
Smm PA_EF)R AR R 12 A5 L3R

it A™M5 T fasciaria B X | FEZTN
ARG A F R NA AL BN BN ZEWN . B EE(mm)

ENASHI G 2, 0Tk T K G i KR e R 1 A ““m_ber of length  width L/w
(BRI, B 1—2), RIEPRRIE M B — AR :ﬁﬁem 20 T 708
H/NE KFa e R SHE (B IV, 1 7—10,4— 1528 124 24 5.16
6). ATRE Ry —dERERE . WNHBZOLH, Dirs 1435 7 20 3.85
BIFE AT, AHER WIS IR I 2R B
SRR TES, X R EE TR % B 1417 50 10 5
(Dictyosiphonales ) F1Zg #1471 26 H (Ulvales ) H 1505-2 49 6 8.16
FEREAPIRE BORA ORI (BTOR RS A
EWTE S FRE, B/ BB Fh. an Scytosiphon lo- 1449-1 32 5 6.4
mentaria ELAT T F1JE i 9 28 ) R s A0, 1F 2 1449-2 35 7 5

7 5.14

ARPRAY 3 R T0U 5 22 A 52 58 s 4 B A 228 Ak (4n 108 56
Punctaria, Petalonia %) . IR B B S AL A4 MRAVE N — S FE R 2, BT
Be 2 HL A MRREE ) o — 2R, BT e B R A L i R R S 2R L, fEH
HZUFHRAE I N e B R RN
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wHE L FE (Fi&ITES5H) Tuanshanzia platyphylla (Yan) gen- et sp- emend- nov-

(B IV, [ 11—17, 20, 21)

wXtrd &IV 20,

IR FEAEORTE R, TP R
0 ToU s g (5] 1) ik e AT 48 S U4 1 R i 2 4L
AT AR (ELZE ) (B EEATE S &R T
TR AR, B AR A 44 A K 2. 2— 96mm . 58
0.9 24mm, KFi kb 1. 5—5(F# 3. 13), FEzLhr
A (1533) K 38mm s B 13mm, K TE L 2. 92, FEE
5 Amm AR AR R LR

it B %2 Z /MR mR iR
B » ik Iy T A AT 48 A A JRRE AR, R AV BR S
Longfengshania Du 1) —%£7> - LW BAHNT . (HA0 53
PTG HRRAR I R IR S0 s M R U2 A Y
SRR TCARARIE. 5 T fasciaria FH

EE(mm)

number of
) length width L/W

specimens

* 533 38 13 2.92

t515 14.5 6 2.41
th21 18 4.8 3.75
t524 18 5.8 3.10
1528 96 24 4
1549 15 6 2.5
1933-1 17 4 4.25
1951-3 15 4.8 3.12
1964-1 10.5 4 2.62
t507 18 4 4.5
1547-2 18 4 4.5
558 31 9 3.44

FSEARIR FE IR, KB L5, AFMB A — R I d/NE R TES AR A bR (R IV [

117,20, 21, R BEAs_ERATHRIASEH . B T AR AR 1L T3 S A & A A
0 S RE T A2 (0 10 TR R R K PR 1 B AR P 1 FE B EL M A A A b
WETR TESRFAE 4 WA A o 27 (Rt 1987, 5 5T 4 i S5 48R A 1 T g — o/

BRI Z ATy ] W3 — e A, SOAS TSRy al Vo AT L1 Y — 3R AL e IR

HERERE Genus Eopalmaria Yan, 1995

FWREEIRE Eopalmaria pristina Yan, 1995
(BRI, 18,19 g VL & 1—7)

R JERE R RO BRIR A b 5 357657
ST U BOR B> SOIR S 1] BE B4 BB
R S RE M B0 i B 10 4+, el 6
30mm, & 2.5 ldmm. K55 H; 1. 33— 2. 66 (F-1Y
1.94)

THE SR AR = ATER Tk
K. 5 Tuanshanzia spp- HHHIKTEZ R K, H
TR TP BOIRE ) SOIR 5 —LEBe AR (an &g el 1Ay
Monostroma angicava Kjellm ) £/ A& & 4 B B
EE SNLSIEAIESIITE=YS L /NG /N LEINE Y B
LL(Bold and Wynne » 1978, p. 170), S7ELL 8 19

0] R — B GAFARTEAIT B BER . 4N Palmaria palmata (L-) St- 55, (B 5W8—Fh 352
KRBT M ANGETE 2 . AP A AR BT TR A SR, T B Y A e K e s [l (TR 4 Ff A &

J&, IR TR X — K

EE(mm)

number of
_ length width L/W

specimens

* 1901 30 14 2.14

1438 100 6 1.66
1441 9 6 1.5
1456 13 6 2.5
1480 12.5 8.5 1.47
554 8 6 1.33
1411 20 7.5 2.66
+476 9 5 1.8
1549 14.8 6 2.46
1984-1 4.6 2.5 1.84

[EHE 8 Proterotaenia Walter > Oehlers and Oehler ,1976
WRFR (P montana Walter| », Oehlersand, Gehler, 1976
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FgRIE 7 TR L Ao s a R i, Belidr & % 0. 1~ 2mm, KT
125mm , A @R B A £ e

i

RKEEEE(FEEM) Proterotaenia aff- montana Walter> Oehlers and Oehler ;1976
(ERRIV ) 22— 24)

fIR  JFAEIR A LR ANy R BB S A il AR SR U R T A I A TR AR
4, 58 0. 1—0. Lomm., & 5— 18mm . RILIERE YN m P 4Rk At . B EEARAS 9 4,

EEEFNTE SR FREARAS AR L 2RI R /N (AR SERE, R 2 I, B
Z WA — TR K R G A% TR 2T 40 S 40 A& 224K, IS i IR 25 44 1T e 2 h 2SIk 240
T i H 2483 ( Chorda filum (L-) Lamour) BTEZSERE (MR BBt & %) (Fritsch,
1959,p.222), HEAMEAAN/IMS 2, AR LT3 REE — A Z2 B (community ),

BERZ5 4 (construction)  BRFTEAL, FEMEREL. OB —Fh 2L /XA ik i 8 RK, £L /0
¥, KA — A% 2 31m % 6—8tm (IR V . [&] 25), e ik 18— 200m, B I IS
JE A H ARHHES (BN SR A R AT BT 0 — L, kA 936-1 (&R V. 18] 21) R ARk
BRI 2R g8 50— 100Mm B4 5T X RIS IR ] BB A 2 91 22 4R 454 J 0L T M A
P H AR BB TR A IR AR 49 3 (parenchymatous construction) , 2 [a] HEZ A4 4 5], B
B e 27 T S A 1) SEE (e ) B ) R S (TR V 5 [ 28) 55 IR A AN BRER% A b AT I
B BN G T HREN LG T BEIR D) B2 (cortex ) » JG & /& BEIRE FR AN TH Y &
B (BIRRY - & 2527, py b a] IR AT LT R e 25 T IR AR A AR A5 (BT RS T
— L ER R T] 4 B 2B A5

A (ontogeny ) BEVRAY /MR A A48 22 40 A B (R LA M () 78150 & T2 40 B o)
SLAL S BERERAN SRR XA A ZFIESZE. B R TORH S ixX S22 AR IR £
TRV KYE , T AFTESFM MR /N R KESZATE iR & 5t
Al S A1 B S S DB R/ INHHIR AR S 38 DA 2 5506 09 BIERTE /MR . I 200 R ik
JRBGE F W ANTESIE Chuaria B35 (Hofmann and Chen, 1981), HK/INA—, JEAS A
U, P T Mt R 5T, B S L R (TR Y L [ 8. 9) BRI HE S (L RR VS
29), HAA1mm H/MA&. B BIE 2RI, 20005 h s R shi 1. EARFE KA H A
BISIPEINE . B 2 0T B I AR A HRAOE S dE K 10 BIRAS R BRI ROE A i AL Y &2
B R RAOIEZS BT RE R ME T 50 A T2 40 M 7 28 RER Y K 2h 4F 1A e Ik 19 TR A7 IR
ACGHIRERR VB 15—20), L a] G2 1E KPR % BE . Sh PRV ShIE BUA (B SRR A B 28
ATE SR IR A B AR B R AR s S TR S B R Y - kT 3R ) 20 A oy 3
TEBCEEARAETE . - Fh e Rk B 4 A 1) 1S i 55 R T [ 7 O JIGAT e 2RI 75 ) - X EURR 19
B R FRAR B 28 . (EAR R A, IR Y 1] 16, 18 A BRI A7 1k 1B AT — 28 i, 3%
LR 2, SRR SR AR S GE AP 7 bl AR, SR R B0 A — B M ARTE B B Fr A
WMifE & 2 5 B RFFERGH R Ak . 902 FRASAAR K (10 X Tmm ) » 7554 il 5 IR R 22 41
W R OB, IR 1 TCIHR B RS, RV L 18] 22— 24 JRORBIARAS, TRk
R A0 A 2 00 S i R Y < B — R ) 28 HORZEALMEMEFC 77K B9 AR (embryos)
(Fritsch. 1959.p. 247—251) , WAAEYIR TE RGN/, TEZS B 7% A 0T MEH: LAY R, 33X
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TG 10 HORHE L3R & i AR
The crimpy embryonic forms of T fasciaria

sTTFHAE T p TR ex(?) #55(7) (s spore or zygote sp—sporophyte ex(?) ~exochite(?))
FUHRR 1A A TP E A RS WA AT RE A E T A AR A vt B2 (BT el B L
THERE BT T ETH0) 2 240 M EAR R BUAE Y 14

SEZ R 2 (affinities)  Tuanshanzia spp- 5 S5 EEI 1M Petalonia fascia FERHY F EAH
L(rE E 5 1995) (Il BB R /R BARR FHIRIREE 2= 0] 5 B 0 Laminaria 9 —
BTy R X R EAA MR C B A i SRR 00 R g R FE R 2 AL, {3
ZHON B2, T SR S AR AR A A AT B s~ bR A B s B SRR AR
EATR R TABEE TH WT 405 ] X O E R R MR 0 BT T, AET . B2
FlFF Lep, PRI, AL T SRR 25508 Bl 548 51T AY SE AR X L 1T LR 4 Hh 72

Dictyosiphonales F11 Laminariales P H . 5 it ] 54 [ VAL 8130 43 F-AE XS bE . (X (U2
# 1 BT RMEER SR IE A LR

Table showing the contrasts of outward forms between T uanshanzian macroalgae and the extant seaweeds

FOSSIL ALGAE PHAEOPHYTA CHLOROPHYTA RHODOPHYTA
Tuanshanzia Petalonia fascia Monostroma
Sfasciaria groenlandicum
Scytosiphon Enderomorpha
lomentaria intestinalis
T - lanceolata Endarachne Monostroma
binghamiae membranaceum
Seytosiphon Enteromorpha
lomentaria linza
T platyphylla Colpomenia
bullosa
Punctaria
latifolia
Changchengia Laminaria
stipitata religiosa
Eopalmaria 2 Monostroma Palmaria palmata
pristina ' angicava Porphyra yezoensts
Proterotaenia
aff - montana Chorda filum

MIBZS 1) F FER L, 5 N IR 22 R IR S5 M5 18 (IR R SR R LB 2 DB M=
DA EHAR LA, PR Y ] 28), FEE AR KR Mt W SE AR TAB#E, Eopalmaria pristina
JE 1] b SURY FAREEA, LEAR S R HR B ] 5 2 A R A B R (H A HERR AT RE S RE Lt 4
RIBBERIR A EAS , B BE T8 i Ay BE PR i 2R AR (Bl AT Ly 1 ) 22 B R R A
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5 > 446 FHAndie AR /N O Sk TN E A 12 AAT To R S50 D ) W8 H A 2
BARITAY AT T RER A SR B ELLEE ) 701 ATt AT REFE R B

R 1L PSR A S A
The ecological distribution of Tuanshanzian macroalgae
P BEAE F F 3K K/ (scale value for algal bodies)

H=ZASFF 5 (ecological habitat) 3 LTI 7 7E [T LU T B4 T 55— IR R 2 5 » i8R
a0 WA AT B 8 BAL T A TR O X WAR T B R UTAR RS A IR 2 1R
At TERLL-F, 7 E X AL T3 TSR R T TR KSR T — B i —
EERE ZA R, UUR A L B AR 454 . &k 4 500 (R T X gt i % 19
) FEEMEA G BEALGEE 1.C—E 2) ARV R E e Tk I B =8 5
ERIRAEARN B B C 22 E E. WRIZHN 2. B/ WmA Bkl %2, X
RIBEARZ 77T C )= BUARXS KA R BB AL B A B AR AR 55 KL AR X AR AR 5% Ly
Had ZHFRE, JmE /N R B SR IRRE R K IN. MEA BER B RAY [E F 4l/Ny
B HHTIRTTRE /159 TR W BERE R AR A0 TR BE 1 DA NECHR B, SRS A5
Hk T IARARSE 2 e K AR R 22 (I 2 BT 3/ » KR A5 BH K AT DA AR 2L fil it
WF BRI R 5 2 AR FEAEAGHLZ T RIRA KX X BOE BTS2 KRR
B T (HE o MR TR A0 —25. 6" Ry (R4 BE IR R ) (GRS, 1995), BBl ik B
(WA Rk b IR SR & IRIR .,

EHIRABEER Laminaria # Petalonia, Punctaria TS0 B A KK ERA—H) 2
s DU AT L - A 25 Tt TT BB A — S AR ARG M3k X 43 4 I 11 BoRSA A FPAE RS b
22 7k X2 — AR YRR R WA 7 A SERRIE L A0 AR IEA 054 X
HAEVFZE RN a0 s A TR 2% KRR TS A B sh A A AR B 24 K]
2%, WS MY INRR B, EARAF R LS04 B2 m —m AT Z 0
AT ZAEERBL, AR — P RARIT
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SEIE LT SRR LU P PR SR AR S 5 A R K RTS8 7 » 0 70 A4 Ak 7T E
rR FOREEIR, HEAR 2 Aok BT RBUR R B 45 4 1) 2 g R P, ] 55 4¢3 ]
A2 H BRI H LR B 0 —SC 8 R L, AR VE R O B IR — Ak
& ( Ulvas Enteromorpha) K EFILL —f5RHLT1R 4 3 ( Seytosiphon Petalonia, Laminaria)
St ( Schopf et al-, 1973) . J2& H T & Al A9 i S B SRR, IR AT BLSZ AR
L AR S SR Dy PR A K » [ I SRR 22 SR AR P » FL— R [ A LAt 57 L 20558 iR K
HF A [ 2 RIEATER, IO, =R B AR SRR AR T AR
TR, TERAE T %, ISRy T A RSN C tH B, {80 JTo R Z A IESE, R A
WL RAE A (LR P e 7 CEIWIE AL I 5. B KRR, R i
7B RE 4 000mm” DA b 30755, B4R K TR R0 K T 555, 25 40 MU RCIR
R KT, TEASFHEZ AL ARG R B FAU Rk 1A Tl ORI (24 1 700Ma) A 4
TGS BEAL KT [ I 45 T A9 R —2E50R .

LoRe g BRI &R ez 7 R R 2L # s i VS B TR 2 J5 =T
WE N br B RBUOVRRERY W26, K B ERITTF-38., KR TR P A 8Caf
(D BR AR ARG IR 3 B M = TR B 0l D G R T B I B 2R A AT, Il X 8y
MR IR 3R ARt 1 AR B i KA A R, XA )5 K A TR T4 & A S H R ZFHHH
WA RER R AL, Bl EATFER LD AR5 B KSR IR AT X AN [m] o AR ) A A B G
KIARIRR WO AREN TUA A, B EIRIREN S AH, BUEE SR, JUHR W — B U AL BRIR
hEHE, VLG AT, BT RER A e TR A T A KR IR R

2 PRERH LR RN TR M S SFEY) < 8] AR, s 431
s T A TR 2 SRR LA RIS VR AR RS B E L R P Y 55
GRF B GORL A PRI X — 32 )35 3l O T ) il LA A i 7 i 42 » 1X = KA TERS
5 WA > T A5 A A S HARYE B 1 TR LB TR 4 I = AR
FIR R0 T B T 328, I AR SR HEWT & n] BB A — 58 2 JURR ITT oy 2 1 HE AL i 2
(Fritsch, 1959, p.42;B. f@it1, 140 1) , B4 2 A A TESE 1A A 375X — 4, an™ - oo
B Vendotaenia Ny —Fh 5 I H 5 (Tanosekas, 1985, 1988), 7 - i M R
PHAE AL RK R ILAT S Paralaminaria xinglongensis, A 25mm, FE "mm #) 7 W
PRBUFN AL g B 40025 0 7 1) Vvl TR 26 G » 1) 3 0o B Ay 4 e (LY R 4% 1994, [ B
3T,/ 1), F= b 3 DUREFHBAE (1 300Ma) i) Lanceoforma striata W] 5484 Petalonia 48
X EG (B AN HERR B A 28R Bk (Walter et al-, 1976), Gnib 555, Ui BH ALk #8 8 A0 a5t
IAEEIEZ . s EIE S AR Y I R R R AR
FIER & E A R A FhIEAN LLAG] , [R AL 740 S0 A0 i S A ) AR 8] SR AL i — el oy v 5
YEE R s T RERY AL SR K AR B 2 TR A 8 (2R 2, TR AR X%, 1981, e 1k
TERTFER 2 O A Pridsk. Kb % B st sk B 1 B SR AR 2 (XIEAL
1990, gy 51 Th AR 78) 28 r s D 381 Ay I R+« 22 35 2R 3 R 5 3K 8 1) Jir 0 220K 26
KRR i F-HI05R% (1 750Ma) (8] £.585, 1989) , 2R 403 1] e 2 BOR SR IR R B S5 5 (B
e, 1980) , [AH, 4 SR AE T LU -2 oA BRI R B 05 1) EL i B 20 2R A A i
SN B A E5 , A5T  EE ZOAT A R A B IR (Fritsch, 1996, 1. 26— 29) S i 7E % [E 3| [ 111748
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A5 B LT LAY [ B A, T B A A R A 1 R B ) G A AE . M IASHERR A L Pl R A 2]
REEPRRYBEIR, HIL, BRI P IR ISR R R —.

3. AT EEREAY HBUR A R AR AR F 0, B EE IR A & St
MR E LR AR TR LG A2 AW O P T 5 PR AR T 3 iR B 4 AT oy
BREIN KSR RN TR, 7 TE s T AR Z WA A (1 430Ma) Sang-
shuania Du. 1986 ( Grypania Walter et al-emended. 1990), —BERfF57 25 m] T HAZ 5 25810
41 (Walter » Du Rulin and Horodyski. 1990), 2351k & e /= M &4 . ZE XA 5 R KA A R
EHRAG T LA, NE SR IS A SRRy i H s i A 2 UL S (TR L 53 3C
Bik), FR M, WG HBUY BT 14425, it S g5 2 oo Rtz R T
T A N TARR X R AT, B2 s R VIS R 27 &1 B T A SOCR B R
FAT HF 2T R
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TUANSHANZIAN MACROSCOPIC ALGAE OF 1 700MA B-P-FROM
CHANGCHENG SYSTEM OF JIXIAN, CHINA

Yan Yuzhong Liu Zhi'li
(Tianjin Institute of Geology and ( Biological Faculty of Nanjing
Mineral Resources; Tianjin 300170) University, Nanjing 210()93)

Key words : Tuanshanzian macroscopic algae> multicellular thallophyte, parenchymatous type; green
and brown algae, Changcheng System : Jixian

Summary

After the discovery of megafossils from the Tuanshanzi Formation in Jixian of Tianjin, centimetric
large~scale megafossils are successively found: constituting a new assemblage of macroscopic algae

the Tuanshanzian macroalgae jointly. with themedium and, small scale megafossils which. are dominant
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in number- The forms of the largescale macroalgae are 165 —190mm in length and 10— 36mm in
width with thalli reaching an extent of more than 4 000mm”- These oldest and largest megascopic body
fossils now known represent the parenchymatous thalli, exhibiting bilateral symmetry and erect growth
and showing some resemblance in size and morphology to certain species of modern algae; especially to
the green algae and even brown algae- The primary Tuanshanzian macroscopic algae widely multiplied in
the epibenthic region of the ancient marine Yanshan basin,forming a lush“submarine grassland” The
Tuanshangian macroalgae are mainly characterized by an increase in macroscopic size; diversification in
morphology and complication in construction; providing new evidence for the timing and nature of evo-
lutionary event that led to the development of “haploid-diploid coequal” or even “diploid-dominant”
metaphytes in the Late Palaeoproterozoic(l 700Ma) - The early diversification of metaphytes(multicel-
lular, megascopic algae)was probably related to the neritic, lagoonlike environment  retaining a brack-
ish-water and photic benthic habit - The discovery of Tuanshanzian algae may inspire us to look for new
fossils occurring in the new layers and localites particularly in the fine laminated carbonate beds- The
new fossil data have a considerable significance in approach to the problems on early evolution of eucary-
otes and development of metaphytes even metazoans-

Based on morphological differences: 4 genera and 6 species of Tuanshanzian macroalgae are identi-
fied including 1 new genus with 1 new combined species and 2 emended species - There may be some
morphospecies instead of real biological species: owing to many uncertain factors which caused difficulty
in distinguishing species from phena,but the descriptions of the present species may give a scene of mor-
phological differentiation or diversity of the initial multicellular algae occurring earlier than 1 700Ma
BP-

SYSTEMATIC DESCRIPTION

Phylum Protometaphycophyta Liu et Du, 1991
Family Tuanshanziaceae Yan et Liu fam- nov-
Carbonaceous compressions of algae with bladeforming or hollow tubular thalli, with or without

parastem > unbranched  expanded or folded -

Genus Changchengia Yan gen- nov-
Etymology: From Changcheng:the Great wall in China which stretches zigzag on the ridges of
Yanshan range-
Type species:  C- stipitata gen-et comb-nov-
Diagnosis:  Thalli consisting of blade and parastem the former being ribbonlike or lanceolate:
unbranched inequilateral ; while the latter stalk-like obviously thickened or not - Contact between blade
and parastem of differentiational or transitional type, margin and surface of blade even of slightly ruf-

fled toward the base, with dim longitudinal striae sometimes visible on the surface-
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Changchengia stipitata(Yan) gen-et comb-nov.
(PL.I1.figs- 1 —15)
1995 Tuanshanzia stipitata Yan,p-113,pl.1.fig- 3, 5A, 6, 10;pl. 11 fig- 18.

Description: In type specimen blade broad ribbon-like;lanceolate, with widest section at middle-
lower part tapering toward the apex and slightly narrowing toward the base-Base of blade obtuse;con-
tacting with parastem in differentiational type: Margin of blade even or ruffled toward the base;surface
of blade even or depressed on one side of fascia- Longitudinal striae dimly visible on surface of blade-For
dimensions of specimens see measurement data in the text,the same below -

Remarks: The mediurnlarge scale fossils seem to represent the mature forms of this species:
with relatively thick lamellose structures unfolded on bedding surface or simply folded over on them-
selves- They seem to be easily broken off transversely - making many of the fossil specimens incomplete
in length, but complete in width in preserved strata- If the average ratio of length to width for more
complete fossil bodies is equal to 7 and the width is 10—36mm. the complete length of the fossils ob-
tained can be calculated as 70 —252mm - Thus it can be seen that the maximum length of this species
may exceed 25c¢m - The short parastem (imperfect stalk) and undeveloped anchoring organs reveal the
primitive metaphytes only adaptable to a calm subtidal environment - The weak anchoring ability was
likely one of the primitive characteristics of the earliest benthic metaphytes-the small juvenile forms also

keep up the structural features to distinguish the parastem from the blade as exhibited in Textfig- 8-

Genus Tuanshanzia (Yan,1995),gen-emend- nov-

Type species: T fasciaria Yan, gen-et sp-emend- nov-

Diagnosis: Thalli taeniate; lanceolate platyphyllous, unbranched, unequal in width narrowing to-
ward each end, with a maximum width at middle,mostly at apical half - Apex rotundate or acutate ; base
gradually acuminate; margins even- Blade thick or thin, less folded or easily twisted; with longitudinal
striae sometimes visible on surface -

Comparison:  Tuanshanzia differs from Changchengia in lack of stalk-like parastem and from
Eopalmaria in having a smooth and rounded apex -

Composition; Based on difference in shape and structural features the form genus comprises 3

speciess namely, T fasciaria; T lanceolata and T- platyphylla-

Tuanshamnzia fasciaria Yan; gen-et sp-emend nov-
(PI. 111 figs- 1 —13)

Type specimen.  PI.1I1.fig- 2.

Description.  Thalli taeniate with rotundate apex and acuminate base; thin or thickened easily
folded or twistedsurface even. with longitudinal striae dimly visible- A total of 10lmeasured specimens
2—190mm in length and 0. 25—13mm in width with a length to width ratio of about 6.3—24(10.9
on average) -

Remarks: The specimens of the present species are most common forms in Tuanshanzian

magroalgae, representing a,sessile frond-like algal thalli with bilaterally symmetrical and flat structures.



