CAVE X FE woom\m B % Vol.12, No. 4
2000 % 12 A JOURNAL OF LAKE SCIENCES Dec. , 2000

BERHEHRNRFORT R
LN

(LERKRZENHESHR R, K 210093;2. F MB K EMEN A, Fo 0511)

72 E #ﬁ?ﬁ%?ﬁ*mmmﬁ*ﬁ%%ﬂ—‘*ﬁ%—ﬁgg(Pediastrum spp. VAL A, EF
FERMFEN REFERMBNAETIIEREMHAESLANTREELIF. M. 7.
FALARIEHH) ARG T RERENHTABRRT WRRETR, VSRR SR E
A AL B P — TR

XTI  RE¥E WK BE RTHEY

S%ES Q949.2 P512.3

AARLERUAEEZFWIETR P I, 155 28 B 8L A 75 R0 H J7 #1158 B K 80T
BBl hEMEEEENHTRY PR 6 R, /2 F BBM BHEM 18% 18K
BEX -, REMEHEL, AEHETENENERRMFT LS CE, RAEREE
H(P. boryanum )FIDI L EHE(P. tetras ) ST, RRETEM K FIEFERK, BT EAEET.
HWAEFANNEELHAYREREAREAKEZIE TN AN EERERSHAR
EBROBO RMET o SRREREERBYES, OB RR SR BRI G
R EBEFEAHES H/CEFEREMMEE O/C EFEL, &7 B IFH0 4 M85, £ 82 340 i 8
REMH)EALRER =Y, 5 0 MR E # & T EE R A LR AR = AR, X L 40 M B R 4 2
VLR T BE R 89 7T 86 SR 1R .

) BT A I

Enrenberg F-7 1854 S RIBF Tt & # LWt FF A9 W AARA, TIJF Von Post! M2 F
1860 41 1862 4% 1 B BI B S 35 % WH" (Gyrja) FRFE T F M A VLY . Borge™
1893 4% T #4522 (Gotland) BITA VIR Ay B 2K, T HX L H A A M LA A (Subfossil) . 1X
A WAL A IS Borge EM, HEE AT T KE # (Post-glacial ) AT R F T K. U
= Messikommer[”\Lagerheim[slﬂ'ﬁTﬁéi\@@\gi—é\ﬂiﬁﬁi‘gﬁ-%xrﬂﬂg 354N iEE
VIR, Krieger /858 T 48 E Diebelsee BIMUK R AR ER M LA, E S TRREHH
GEMLSBENO B, K IERF M X 4 Y B (Biocoenoses) AR KM K F, BEAT¥ &
{935 5 . Messikommer B30 T SR (9 VTR HF 004 7 BR B2 RO b8, UK R B0
(desmid) & & b, R HE474 B 0 2% Steineck VIR LB T K B B E Zehlau &
(LR IR (7B %) B BUR L T (Microfossils) (IR G R M E B LR T AR R XKW TENE.
EREESTHERE T, TN ELALY SERBFRE—RE, ETREZRAFERS
MEARFTEANES. 21T RENR, EEHUATERLTIR. BT REPIRE, BT

» WORE H B1:1999 - 06 - 01; WCRHE XA B #7:2000 - 02 - 17. BB BL, B, #iB.



43 YRS R ERERBIRPHRS EH 305

TR SRAES VEIFREREEL FEX SR ROERERE GHANRER
E REREFERFAPE RO EARBBEERLIMG. ISR E=ANFEENERAE
TAEREANENERRE. ETEABMBREMARAS EAMAR T, FIXSHENE
SHEERSFRRM L.

REFAMAME SRR IR TR E WA REIRWESE, i
ERAE KRR R AEYEINYRETRMY. F. M. RO E G HE R —H iR B
B R A B W B B R AR BT e e f REE SN EMY R BITREZL RETIM+2
BRMESER, KRG TFRRBEEHEIRETTRRY. CXLWEETTHRER ERRE.
EfEE THERWHER, BA MMM RAEN FEH S . sl ™ WA E & W H K ER
BFATHIAAARERMA, R THRARENEFORT EYPELRA —E M
fy. R E B R AL AR B T IR [ U0V A, ZE s A DR
2 REBRSESREENECMNLER
2.1 XB#HH

PR EEANAF, B . 0 H & 2B (Pediastrum tetras ) 5B £ B B (Pediastrum sim-
plex ) JERREL B 3 (Pediastrum boryanum )T —FL & B BIL MM (Pediastrum var. clathra-
tum ), REBRAFEYRBRERZE AT RAME.

2.2 EBFE

Fi BBM R EEFHAR RN ER, WS TREERFEMTH, B EWE LRR
FHAF=ZRY—BRES-4H#, B 183m L#KE, SARER FE RESFHERLE. X
WA 1.

2.3 XBRER

2.3.1 EFEHANE BEREFYIRBEYNNE, ARFEEETT, BBM 8 R E L 58 W A
REFRMEIERRELED L, EUROIANEARER, RICRI 72h, BHEERE A
Ree, L ERBNEEE, HHRINKSKERETERE, PEREEEIMER, FR7T
REHRRMER.

B LA & R (%) = TR X 100%

2 E %R BBM AR ERNIEEY SRR 11.5%, BBM 2GR fR ERE
PR AR 11.9%.
2.3.2 FHBELSN EUREBREERET 72 AR RGR KRR, BB RS, £
HET BSHETWUIRAYETEHBETERN. 258 A hs 2R ZBERTN. A
BESMEAREENERNRES NTCMBLGHRS, ESLANRE, BHamBHES &
ASAGY SAEEHE— TS, ERMT .+ AEW (5 FR CluHy) 2,4, 6—=ZH &
EEA AW (B FR CyHy) JET B E (S FR CoHyg) 3—ZHHR(E)EW(SHT
R CyoHao) EHLEM (4 FHK CGHy).

HLE MR A MRS K — RS ER N 2,7, 10— =B E+ T8 2,6, 11—
ZHEFZREAWEFR CsHip) 2,6, 10, 15— R E A EY (3 TR CoHe) (



306 W om ® % 12%
FL-F A
ALK # B HE R
| ocar |mrme
%T# EEHE
|
liﬁt:fﬁif&hﬂwzd\ﬂa‘
B HeHE A Bl 30
IE HCIKW
axa i B HF 5%
| L ﬁ@%?ﬁ
X 3. = Emm Lg
%
& KA AR HE KMnO‘
% 5t ﬂ{t
4 l ¥
B gwxnm
x
C kg mﬁ %meﬂ
505 BER
WERH
SR * 50— TR
K- B EA %

M1 SERSATERRER

Fig.1 The experiment flow chat of Pediastrum and sédiments Pediastrum algae
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Composition of chemical compounds from powder and fossils in sediments
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Fig.2 Absorbance peaks of BBM
cultured Pediastrum tetras and

aged red Pediastrum simplex

300k 26 1

150

1 1 1 1
220 320 450 590 700 nm

E3 AbaFEaas
SMER, EIEEH
1. LA RN 2. ZBHE A SR
Fig.3 Utraviolet scanning results from
the thin section of aniline red fraction
from sediment fossils
1. The position of aniline red fraction;

2. The position of ethanol fraction



308 ] H B % 12%

100 F 100+ 4 574
- 8 -
80 111 0
L n7E7 178
60T 60
r 377
40+ & 401
- 1
20 52 201
r 9 386
o T e P P . e
100 200 300 400 500 600 nm 100 200 300 400 nm
B4 BlaXTRBRER™DH Bs REFERTHRREESDH
BETFREHE BB TR A R
Fig.4 Total ion beam chromatography of Fig.5 Total ion beam chromatography of
kerogon degrades production from alga fossils kerogon degrades production from Pediastrum spp.

(2)ER—THEE S

B)E5EHEAREE XN ERLEY.

T Hodgson fl Peake“O]i}\ﬂﬂm*ﬂﬁé—'ﬁ Tﬁ]&ﬁ%*ﬂ@@.i}i&ﬁim, FHANER BT
HERIRE TR AT IEHEERERRAANMB TR SRBNXR, AEE T
&5 e B BT R (3R 2).

%2 BBMEFREERFEERETHERUATRIN
Tab.2 The element analysis from BBM cultured Pediastrum and alga fossils

— E Yia) WAKH _ b 1122 Wk %
TR _ TR _
A TR /mg-L7! KRR /mg-L"!
Al 6.96% 0.14% Cr 85.1 9.82
As <0.05 <0.05 Cu 37.23 292.3
B <0.004 27.30 Fe 1.4% 328.3
Ba 638.0 12.38 Li 42.5 1.52
Be <0.001 <0.001 K 2.27% <0.300
Ca 4585 300.3 Mg 4414 209.1
cd 0.002 <0.002 Mn 86.1 57.51
Co <0.003 1.86 Mo <0.005 3.73
Na 1.9% 65.6 Ni 74.46 6.04
P 393.6 461.4 Pb <0.025 8.99
Si <0.0031 108.2 Sr 169.1 2.34
Ti 5202 61.07 v 38.20 1.74
Zn 414.8 <0.004

R2FAD V/INAR) LEAFHAMEREX, IR TERFEEN AN
BRALZEE S A Ni iR VIR B R R. R E S FEVBRIER L X Mg, RS
VERIRTIE], V F1 Ni B-E B nbok b, B3 bk AN EREEHANRM, TS H MM AHET
V/Ni AR FE, AR 2 FATLE L BBM EFRMB/ERE V/Ni=0.29< 1 F AR M
V/Ni Z H..
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Tab.3 Powder element .analysis from

BBM cultured Pediastrum tetras

TR ®wC ZEH #&N O(W#EH)

WT(%) 57.04  7.80 5.16 30.00

H/C [RF¥L 1.64,0/C T 0.394.
F4 NARENRKMIE 20 FTTRMT
Tab.4 Pediastrum tetras powder element

analysis using S-abstract method with 72h

TR mC 4EH HAN O(WEH)

WT(%) 49.01  6.75 6.39 37.85

H/C F-F¥I 1.63,0/C RFHLL 0.58.

WHARFRLEM Lundgvist G RS HBBMHC)ARHIMRMREHRERTEMT

FHA CRHEMBFRER TN G LM
R R~ EENHEE, HFEERSHIE
LEHEMBREMSIA. EMFHE 11 BIR
A, ERREG BB A KR, BT A
BBV TR E FEAESH, iR K H

Tab.5 Pediastrum element analysis after
hydrolysis with HCI and abstraction completely

TR wc #EH AN O(REMH)

WT(%) 41.70  6.43 6.27 45.60

H/C FF¥H 1.58,0/C RF¥IL 0.82.
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Pediastrum in Lake Sediment and Its Mineralization

ZENG Zhaogi' ~ QIAN Feng?
(1: Department of Biological Science and Technology, Nanjing University, Nanjing 210093, P.R. China;
2: Department of Microbiology, National University of Singapore, Republic of Singapore 0511)

Abstract

A lot of algae fossils were found in Cenozoic lake sediments, especially Pediastrum fossil sed-
imentary deposits in some places of China and also in some nearby seacoasts. For imitating Pedi-
astrum mine ralization in lake sediments, several species of Pediastrum are cultured using BBM
medium and sea water with 18% salt. By optical and electronic microscope observation and photo-
syntheic pigment analysis, we found that Pediastrum boryanum, P.duplex var clathratum and
P. tetras, etc. cannot grow well in sea water. If cultured in saline medium, the specimen will die
in a short period of time. We consider that probably the Pediastrum fossil that appeared in ma-
rine sediments were transported to the sea by river.

In order to prove the mineralization condition of in living organism and fossils of Pediastrum,
the following analysis is made.

The fat-soluble substances are high and they contain a small amount of alkane, alkene fatty
acid and a great deal of plant pigments. Pediastrum has high H/C and low O/C (atom number
ratio) value. Therefore, it is a good resource of oil formation. The products of oxidative degrada-
tion of the insoluble cell-wall of Pediastrum are similar to the production obtained by kerogen,
which is known to be of algal origin. So, the insolable materials of cell-wall are probably a source

of kerogen during the deposition.

Key Words Pediastrum, algae, green algae, Bio-mineralization



