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West) o
o (2) B )
( Calothrix brerissima G. S.
N o West) ( Calothrix geitler Cop.) .
( Schizothrix calcicola ( Ag.) Gom.)
(3) C ( ):
( Gloeocapsa granosa ( Berkeley) kiitz) .
1 ( Phormidium gelatinosum Woron) . ( Oscil-
1.1 latoria limosa Agarh var. limosa) . ( Aphano-
1.1.1 capsa muscicola ( Menegh) Will) ( Os—
(1) cillatoria Subbrevis Schm.)
(4) D ( ):
( Gloeocapsa granosa
4 o Al ( Berkeley) kiitz) . ( Phormidium gelatinosum
B HON D Woron) ( Calothrix geitler Cop. )
o ( Gloeocapsa calcicola Gardner)
(2)
1.1.2 1.2
1.2.1
1% (1) SE Medium :
1~2h, Working solution( g/1)
1.1.3 NaNO, 0.25¢
K,HPO, * 3H,0 0.075g
12 MgSO, * 7H,0 0.075¢
( Aphanocapsa) . ( Gloeocapsa) . CaCl, * 2H,0 0.025¢
( Calothrix) ( Schizothrix) . KH, PO, 0.175¢
( Phormidium ( Oscillatoria) - NaCl 0.025
: Soil extract 40ml
(1) A ( ) FeCl, 6H,0 0.005
N Fe - EDTA 1ml
AS solution * 1ml
( Gloeocapsa minutula Gard— Distilled water 958
ner.) . ( Gloeocapsa granosa ( Berkeley) Soil Extract( )
kiitz) . ( Aphanocapsa muscicola( Menegh. ) 0.5 kg
Will) | ( Gloeocapsa aeruginosa ( Carmicha— 1 000 ml
el) Kiitz) ( Calothrix brerissima G. S. 2 h
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1 000 o NaHCO,
4°C 152 mg « HCO; /L U 2.5 mM J .
* Composition of the A5 solution Add to 100 ml of SPX—2501C
distilled water: PYX—280Z—B
H,BO, 286mg o 1 500
MnCl, 4H,0 181mg lux 14L: 10D 25°C 60
7nS0O, 7H,0 22mg ~180 rpm.,
CuSO, 5H,0 7.9¢g (2)
( NH,) 4 Mo,0,, 4H,0 3.9mg
EDTA—Fe : o
EDTA  FeCl; » 6H,0 HCl
(0.1N) o
Na, EDTA lg o
Distilled water 50ml .
FeCl, « 6H,0 81mg
HCI( 0. 1N) 50ml o SPX—2501C
: FACHB-950.FACH-898 .FACHB-723 PYX—280Z—B
(2) BGI11 141: 10D 25C 60 ~ 180
Working solution rpmo
(g/1) 2 (2.4.6.8.10.12,
NaNO, 1.5 14d ) pH .
K,HPO, * 3H,0 0.04 Ca** o
MgSO, « 7H,0 0.075 ( Scanning Electrion Microscope)
CaCl, * 2H,0 0.036 .
Citric acid 0. 006 N pH
Ferric ammonium citrate 0. 006 Ca’"
EDTA( dinatrium-salt) 0.001 0
Na, CO, 0.02 1.3
AS + Co solution % 1ml 1.3.1
% Composition of the A5 + Co solution Add to pH o
1 000 ml of distilled water: CoO,
H,BO, 2.86g pH Co,
MnCl,. H,0 1.81¢g pH
7ZnS0O, * 7TH,0 0.222¢ pH o
CuSO, *5H,0 0.079¢ CO,
Na,MoO, * 2H,0 0.390¢g pH Y
Co( NO,), * 6H,0 0.049¢g :pH
: FACHB254 .FACHB-248 . N N Ca®" N
1.2.2 o
(1) 1.3.2
SE  BGI1 500 ml (1) pH
200 ml pH PHS—25B o
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o 2 FACHB-898
ODsqy : FACHB-248
5 mL 20
« ” 2.1
UvV—2000 560 nm °
ODs4 log( A/A,)
o 0 0 rpm
(3) 60 rpm 120 rpm 180 rpm
( (1500 lux) . (25°C) .Ca’" ( 100 mg/1)
) Ke=In(N,/N,) /(t, -1,) Ke pH8 °
Ny Ny (d)e, 1 o2 ‘ v
R log( A/AO) t 2 000 560 nm °
2.2
. 1 2 60 rpm
(4) Ca2* FACHB-898 ( synechocystis sp. ) FACHB-248 ( phor—
pH midium mucicola) 0. 883
( PES100PC ) 1 2
Ca** o
(5) 1 FACHB-898
3000 r/mi 3 mi Table 1 OD optical density value of FACHB-898 in
r/min min
2 59 0. Lmol /L q different water hydrodynamic condition
o ( L me pti= Dave Absorbency( mean value)
7.2) 0.1 mol/L 3 ¥ 0 lux 60 lux 120 lux 180 lux
(50% ~100%) 0 0.035 0.033 0. 04 0.039
JEOL—JSM—6406 2 0.068 0.101 0.102 0.086
4 0.194 0.149 0. 164 0.13
N ° 6 0.27 0.317 0.261 0.196
1.3.3 8 0.378 0.552 0.422 0.283
(500 ml) 10 0.403 0.634 0.547 0.469
12 0.52 0.819 0.717 0.173
SPX—2501C ( 14 0.51 0.883 0.816 0.147
)
UV—2000 ( ) 2 FACHB-248
PHS—25B ( Table 2 OD optical density value of FACHB-248 in
); different water hydrodynamic condition
GMSX—280 ( Davs Absorbency( mean value)
) . s 0 lux 60 lux 120 lux 180 lux
’ 0 0.08 0.084 0.086 0.084
SW—CJ—ID ( 2 0.102 0.098 0.098 0.083
) ; 4 0.132 0.216 0.102 0.081
PYX—2807—B ( 6 0.318 0.335 0.112 0.07
) 8 0.264 0.44 0.13 0.069
) ! 10 0.341 0.514 0.205 0.075
FA—JA ( 12 0.414 0.584 0.225 0.077
FA1004N ) R 14 0.41 0. 608 0.222 0.078
PE5100PC ( );

JEOL—JSM—6406 ;
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1 2 : 2
1.6r  —m—0rpm ]
14l :::?gg:;] a FACHB-898 ( synechocystis sp.)
12 O 180rpm FACHB-248 ( phormidium mucicola)
10 FACHB-898( synechocystis sp. )
Tog FACHB-=248( phormidium mucicola)
0.4
0.2 60 rpm
0.0 ]
0 2 4 6 0 12 1416 °

8
Time/Days
A:OD{H A,:#145 OD (& (OD {HEM R ERE(E) 0.10F

FACHB-898 TEAR[] 7K 80 #7 (5 ) F AR BUE fC i 26
Fig.1 Logrithmic growth curve of FACHB-89%8 OD in

I FACHB-898
[ FACHB-248

0.08F

different hydrodynamic condition : 0.061
161 —m— () rpm %
1.4F =0— 60 rpm ,‘E&.'H_IJJ—
—e— 120rpm =
1.2} —0— 180rpm .
1.0 .
%:0'8 i 0 60 120 180
l:r.:'?().ﬁ #.zh Hirpm
0.4
3 FACHB-898 FACHB-=248
0.2]
0.0 - )
0 2 4 6_1_‘ ?D w12 14 16 Fig.3  Cell ratio growth rate of FACHB-898 and
ime /Days
FACHB-248 in different water hydrodynamic condition
A;OD{H A,:¥1%5 OD{H (OD {HEIEHEE) log( A/A,) ,
0
B2 FACHB-248 7ERTRIAS) ) () FOORHBUE K ik s A
Fig.2 Logrithmic growth curve of FACHB-248 water OD
in different condition ° 3
1 ( ) ( ) FACHB-898 ( synechocystis
FACHB-898 ( synechocystis sp. ) FACHB-248( phormidium
sp. ) 60 rpm mucicola) o FACHB-898( synechocys—
1.43; 180 rpm tis sp.)  FACHB-248( phormidium mucicola) 60
10 o 2 rpm X ( )
FACHB-248 ( phormidium mucicola) o
FACHB-898( synechocystis sp. )
60rpm FACHB=248 ( phormidium mucicola) o
o 180 rpm o
3 60 rpm FACHB-898
( synechocystis sp. ) Ca**
0 rpm o 4

o o ( )
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FACHB-898( synechocystis sp.)

2+ 100 —m—=0rpm
Ca ° 60 rpm —0= 60 rpm
N —o— | 20rpm
Ca : 180 rpm 9% ~0—= |30rpm
—4— Control
C3.2 * o :”-'; 80
E
3 FACHB-898 Ca*" 2 70
Table 3 Calcium Concentration of FACHB-898 in different E
water hydrodynamic condition = .y
D Calcium Conc. ( mg/l mean value) 50 F
e 0 lux 60 lux 120 lux 180 lux control 3 K 3 g RSV
0 100 100 100 100 100 Time /Days
2 77.5895  96.84809 80.9127 83.2611 97.7328 -
4 64.7804  69.7665 76.9446  82.5  85.1842 5 FACHB-248 () Ca
6 61.0091 65.1830 74.1319  72.1409  68.1423
8 63.8062  63.0082  66.6856  76.5478  67.3127 Fig.5 Ca’* concentration curve of FACHB-258 in different
10 62.2624  56.4105 67.1899  67.1899  70.7952 . .
water hydrodynamic condition
12 57.8873  54.7228  63.8306 68.1322  68.3286 I ) 0 C 24
14 53.1356  50.2968  57.6573  65.5234  69.0262 cota pm a
2 control 60 rpm FACHB-248
U () ca* 5
4 FACHB-=248 Ca’* o ( )
Table 4 Calcium Concentration of FACHB-248 in different Ca®* ;
water hydrodynamic condition
Ca’* ( mg/1 mean value) Ca’* o
Days
0 lux 60 lux 120 lux 180 lux control
0 ~60 rpm
0 100 100 100 100 100
2 72.5823  77.0854  83.2936  80.4418  97.7328
4 60.0317  66.4196  82.7240  78.9287  85.1842 Ca’" 180 rpm
6 61.4563  68.1045  74.5152  68.3454  68.1423
8 51.6596  64.2464  73.3732  69.7665 67.3127
10 61.8655 65.4369 70.2713  69.5291 70.7952 3
12 54.9338  61.5339 67. 666 67.8178  68.3286
14 47.1833  58.6071 61.5339  66.2563  69.0262
Ca®* control
—=8—(rpm
100 o 60
—8— [20rpm
! —o— 180 CO
i —— Conrlgg} 2
[ ”
= T €O,
= 70}
K ;
“m
U 60 F .\. .
50 F : Co, o
1 | I — - 1 1
0 2 4 6 g 10 12 14
Time /Days
. ( ) 5
4 FACHB-898 ( ) Ca’t °
6.
Fig.4 Ca’" concentration curve of FACHB-898 in different 5
water hydrodynamic condition 70

4 FACHB-248( phormidium muci-
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30

336 100 mg/1
47 mg/1( 3.4)

5
Table 5 The reference equilibrium time under two situation

in different water hydrodynamic condition

(‘hrs.) 0 12 60 98 120
62 4 2
FACHB-898 96 105 144
FACHB-258 96 100 144
1000
A =98 rpm
B ---12rpm

C ---0 rpm

Cond. (Um/em)
o
=
_\5

400

¢
-kk _____________ N T
A B ¥ fiif i £2equilibrium
200 k L . ..
0 20 40 60 80
Time /h
6
( 1983)

Fig. 6 Concentration curve in different water hydrodynamic

condition( from Dianzhang 1983)

0 ~60
rpm FACHB-898 ( synechocystis sp.)
FACHB-248( phormidium mucicola)

Caer

0~19 m/s
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The Blue-green Algae Calcification Test Preliminary Research on Land Facies
Calcium Carbonate Deposit in Different Water Hydrodynamic Condition

CHENG Xing' SHI Fang-hong” LI Ben-gang' ZHANG Jin-mei' PAN XiangJiang’

(1. The College of Geography and Environment Guizhou Normal University Guiyang 550001;
2. Guizhou Traffic Science Institute Guiyang 550008;
3. Guiyang Geochemical Institute Chinese Academy of Sciences Guiyang 550001)

Abstract: The surface calcification is a kind of deposit on the earth which is an important deposit type of land calci—
um carbonate. For a long time the hydrodynamic formation cause of land calcium carbonate deposit is familiar to the
researchers. The research of the biological cause of the formation is relatively fewer. In fact the biological cause
should be not ignored as well especially algous deposit process. From imitating for field hydrodynamic force condi-
tion taking the blue—green algae for example the research makes a biological deposit test under the different hydrody—
namic force condition. From the test we get optimum hydrodynamic condition of algae growth and their calcification
rate that is under the rate of 0 ~60 rpm under the excessive strong the growth of blue-green algae will be restrain—
ed and reduce the deposit rate of calcium carbonate. Under the condition of waterfall hydrodynamic force is strong
in calcium carbonate depositing process hydrodynamic formation cause of land calcium carbonate deposit is the lead
cause; Under the weaker hydrodynamic condition such as in river bed biological calcification deposit will be the
lead cause. Therefore hydrodynamic-biological cause viewpoint has been proposed in the article.

From the field algous samples the calcium carbonate depositing test has been done under the different water hy—
drodynamic conditions. The test results show that under the faster water condition most calcium carbonate will deposit
very quick and fewer algae calcium carbonate will precipitate because of adverse living environment under the condi-
tion. And under the slower water condition because of being avail for algae’ s living more algae calcium carbonate
will precipitate and few calcium carbonate will deposit under the condition without algae. Also under the motionless
condition contribution of calcium carbonate deposit have been compared in the article between the algous environment
and without algous environment.

The article presents  while without algous under the motionless condition the calcium carbonate depositing is
controlled by liquid equilibrium state over saturation liquor will keep the deposition going unless the liquor is satu—
rated. But while algous join under the motionless condition the calcium carbonate depositing may not be controlled
by liquid equilibrium state algous calcium carbonate deposit will keep going even if it is saturated.

So under the faster flow condition without doubt fast flow makes CO, in liquor overflow calcium carbonate will
deposit in quantity while the contribute from algous calcium carbonate deposit is few. Under the motionless condition
Mechanism of CO, overflowing almost disappear or weak corresponding calcium carbonate deposit is few and algous
calcium carbonate deposit is main. Then in nature largely stromatolite may indicate a quiet deposit environment.

Key words: hydrodynamic; blue-green algae; calcification deposit; influence



