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FERRKHE P L HREAENER 55T
k & EFHX

(R B MRS ET R E  610041)

% #

(M FE =07 MR STHT L5 100083)

PR EAAT, A MPN BT ENE TILRRE T RS0 fr S P R
bk E AR B, ERERENER NET AERRABN LR R 5o B
FRRR A R TE R SNARROEREREN. AREBHETRYTHHREE
B 4 A » S I BUR B SR 0, H M B S PR Z A R R Ak . ER—FUBER
SRR, AR EELL R KT g R WA R RS ARA EFR SR E
feo ZEEMRARRED, FREMENN RS/ THAE"RIRMAME I MPN IR
FEBRENARNS SRR REE. IREEREARDORGTFRARERR
RURITER (Methanobacrerium), FEFRIWH B,/00,, ML RGMES RaH
i, PIEERME A AT E 2, B RN H,/C0, MZE, BE RS,
SAEICAB LR BRE IR (Merhanococeus) N, EIRMTA H,/CO,,

X|im EYS

42 D. Rice gg5il, EHEFMEDS (Biogas) EXFIHFRAKKERMERD
20% Dl bW, AMSHEERES N BN (Fermentative bacteria), TR E™
78 (The obligate Hy-producing, acetogenic bacteria), P=HZZHE (The meth-
anogenic bacteria) HEFLBMWHEERER, 4 tE T AR T . Hik, A
MEEETR IR ER L F R, TR IR P R FE SRERERR, PR
RS RPN AREEELRNREDNT R RETR R, 70—80 F_uM, E/MAgRAET
— B 3, B A 2 FE TR B M R AL AU IE DR T, 10 R T A A A AL A SR 2R
£ Y9, Rosanovo I Belyaev ZE AR F ok Ay R RBRRng BRSO 85, WELT
BEEREREEKHHRASSHEDNFERREAER", EHRLFRLE—E
FHEHFEMSOERSHERTTHREY . E4,BRIARTRERRSIRPHE
HIFHEEER S, SEDSERNENANRL 2R, B fEETEREREARNE
B SUs, AR S NE B R — L5 #5E.

G S
(=) BERMSHE
35 ARSI IR AP I G S B B 20 BRI DR T SRR T 2 B IR AL B Bt

KICF 1990 .12 A 20 A,
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BRREEEATHE, XHLRFOE HRREETKEMC), EARFBRAEHM
FHARRTIBUS, RER.P . R, AR EEEKEY 2703m, RAERRE
% 0.5m, HSRENESRREN 70%, BN 01%, ERMNEESRERN 77%,
BESREX 2%, BAREM Nat  KY &% 20%,

(=) REER

e R E o, MENEH BBRIMERER, 2WRHA Hungate ERER
EEEARMY,

(=) aEitHEnE

1. HEREAMEEESEE (g/L): AEa (70%) 5ml; Na,SO, 0.5; NH,CI 1.05 CaCl,
0.1; K,HPO, 0.5; MgSO, - 7H,0 2.0; FeSO,, (NH,),S0, 0.5; B&®L0; TJXF
(0.1%) Iml, pH7.0,

2. REHEMEESRE (g/L). FEH 10;EEHKS.0; NaCl 3.1 4% 3.0; L-i&
BEeEE 0.5; 7)K% (0.1%) 1.5ml, pH7.0,

3. REAHE S HEIEHRE (g/L): (NH,),50, 3.0; K,HPO,-2ZH,0 1.0; MgSO, -
7H,0 0.58; Ca,Cl-2H,0 0.2; NaCl 0.1; L-#hRs¥ SR 0.3; 7] K &(0.1%) Iml, pH
7.0—7.2,

4 BlzmEisEsi (g/L). NHCI 1.0; MgCl,- 6 HO 0.1; K,HPO,-3H,0 0.4;
KH,PO, 0.2; BE{bEBt M 0.1; BERS L.O; ZFRaN 2.0; HEREN 2.0; L- R prEMe 0.5;
Na,5:9H,0 0.2; NaHCO, 2.0; 7JK % (0.1%) 1ml; MEBTERK 1m!; S58%EERA
# 10ml, pH7.0,

WEEEHFESL 45m]l MARAEFE, 121C RE 0. TEREAGERELFE
BEEERNERE, MAHTE—-SREGFNRESR, FinEERG, MA H/CO,
#i CH,OH,

() MPN i3

BURAA SR AR 0.5 (EESEEER) & 0.5ml (&), HEHHLFBHREK
WARRE 10 R, SBRERE 5 T, HRKENSRESMNEEERE(TS) i
%:D

() PROAFHERIEN

BRERTHNRFRERTMA KC1(0.2g/L) #1 NaCl (2.0g/L) DS, Ham o

MR EAEITT BT EMAE, B 60ml MAEMBEA 20ml FEIFELEHEN 10%, BEMG

A CH,0H (20%) 0.1ml, H, 60ml, CO, 20ml, 37°C, 150 r/min R, S
HAEE 3, ZEFRARPTEEEE, 23, 24, 25 R ERE 55C 81k
Fo

(FR) ST RE

IR 37°C B3 30 K, WRRERGEHABAR. ZRdHE
37 c KEF—AlE, i SC-3A MSMAAEMMEREIN Hye REFEENEA 37C
B3 30—45 K5, MEREPNEAFESTEAKGLBHRHEGHES, XERSE.
FREHNE 37°C Bi5R 30—50 RS, A 103 BSHAENNERERELY CH &K, @
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RAEAFRER 15 XE, 85 RUE—RF R
(&) Poeshmey 25 1A 50 102 M PN
KERERBRITBUSHEBIREN, & Oympes EHEAXTRE TRE,
HETREE, TREANESHRTNWERNATUFRBE O XHENK
jﬁ‘ﬂ.ﬂ!o

o S R

(=) £AFRIRGTERRBNEL FRRBEIXE

EEAARRRER, §LAARNRFRETHTHELERNS#, SRXER TREEK
A ik SR QO R EER, BT R RO, NO,. 5077, COp AXERELRER
WA, E4 MR A BRAR AL Z RS, i L AR SRR EDE
fER S HRRAHEEX AR, .

L BiE R SR BRM SSE: 325 AR ST TREEEREENME, AT
RN 22,16, 9, 12 SEMEST S FREEEFE, TR MK S B0 R M H iR
HTEBORE(E ), ESEHRMRAREEONMEST, D22 SHAERE, BF
104 /g - TS, WA SERBELFAGER, F=TBTRES A BELRY, —
AT RS B e Ry, T AR AR AR 40m, SO SEMES, THUEH,
HRNEBEFRESRESAEENRRZASKVIEMAMNE, EBREEAEH
R, UREEE—FER, AR P RARRREEEE, X —SRIEA, EXER
BB, B R B2 Sy i R — R R A, LR, XHARREFIH
K maead g BT ak NS AR E— A nRE A E, N A TROTRXSE,
st I SRR B RESORE ST RAAN, EEFFSHAGREN, &£
RIEH TR R BEER 2, PR RAaRESENY, BEEELEPRI, R
I O B BT YR AT B FE AR (0—2 mmol/L), FEIXERRTREST PN A BBk
WEBEATRESL, 10 1. 5, 14, 16, 20 SRS, (% 2), BEIMEHEERFIRTREH
TR, XEP® PR SRR L S RE R OISR D, REEX
BIREED , P R EENED TR AR IR ANER, LA RS AKX RET R,

2 AERFRRDEBREBEOSTNSEIENXR: RBEAREEARREY
BREANSEENEEER, BN RENEID, N ABAER BEOHFRUTH AN
EIE, B R R R MR E A, B E AT EIERAER CH f1 CO,

R 35 MR, BAE— T HRBRBERT, MERENIERRENAE
HOR S B PEG T , R B B R R AR A B A 1010 A/ g+ TS [T N
REREN, REEEENES A6, YREFLEFRAGRREE. FEBR. b
LS RCEN, RHREhATLES ], BMEESHEE NN EFRHED N
“HFWAEEME HIE TH 6. § 7 FLoTHHLBRRERE T T M, T 2 MK B A SLRNE
AFSZEARREBEOTUBOECH - SRRERY, REEM 1 me
(3, 4,5, 6, 7, 8), AHLA SRS SEE TN, FABRIFIOEXE, HHERER
i, MR ER G IR & &5 S ARE Y BFE—EAEXE, NENRNFEZR
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%7 SBRESHESY
Tabie 2 The composition of sample for test
H #EFHE, AHE | S, Cl7 | Na*, K+ | & 3 Ha% HHOR| | §°, C1I° |Na*, K+
RS (%) (%) (%) (%) @ s (%) (%) (%) (%)
1 1.06 0.60 1.08 2.91 19 4.47 1.19 0.73 9.28
2 0.53 1.40 0.85 3.37 20 Q.41 1.46 0.79 6.83
3 3.22 9.09 0.20 3.27 21 1.52 0.32 0,18 4.i3
4 3.73 1.92 0.17 6.71 22 .21 1.78 B.27 3.20
5 1.86 3.68 0.42 1.83 23 1.36 0.,BY 0.39 4.46
6 .63 3.32 0.39 5.03 24 z.85 2.60 0.34 4.98
7 .72 1.92 0.21 4.44 235 2.35 .37 0.25 5.53
3 1.33 1.27 0.14 5.32 26 28.70 41.76 .20 0.78
9 2.60 3.60 0.21 3.64 27 71.93 0.12 0.32
10 L.79 5.14 0.34 3.1 28 70.87 0.62 0.80
11 0.99 3.25 0.14 6.44 29 3.00 60.77 0.60 0.60
12 2.30 5.34 0.17 3.63 30 i.26 2.82 16.89
13 .47 .15 0.08 4.27 31 8.30 3.09 1.64 12.31
14 12.03 30,00 0.68 2.78 32 4,37 1.79 15.69
15 0.74 .70 33 4.27 2.08 20,18
16 .40 38.70 0.52 4.29 34 1.30 0.50
i7 0.52 0.96 O.74 4.92 35 1.05 .51
i 1 040 | L 0.64 | 3.83

K, REmENHEDRES, P, 24,25 SHEAPNEIESEHEMEE, 2502
0.60% F10.37% (F2), HEBHAENHBL S HAESD 12 4ABEBE(EL), 4
ERBAERENRAE ML, ZATFSE A RGEN, BIEEE S, FHEHBAR
THRESIS TN, TREREZH, FIENS ] 5EE, DL K B W o8 2 8] 593X

i, AFETR—AMRENHEREA P (E 3),

23 FAAENFAPA—RENAARSRSENENAR

Table 3 The content of organic matter and the quantity of fermentative
bacteria in the same layer of different sedimentary environment

B 3 oo B & afisks) | APERHER
4 HH14 Q1 3.27 3.0
5 LS E N Qt 3.5% 1.4%10°
6 FE 1L N2 3.32 0.7x 10!
7 BEI1A Ni 3.44 1.5%10°
9 B ERAETH Q4 3.60 4,.6X10°
10 REEEXETH Q4 5.14 1.3%10¢
15 BEiAmE Q4 3.70 1.0% 10
16 ALt Q4 38.70 0.7% 10
19 FEWS 2 Q4 1.19 7.6% 10
20 FE® 1 3+ Q4 1.46 4,.4x10°

3 UM ERA A ENE BT ERSWHNEM; FIRREH AR R H %
¥, RREAFE S ERBFOMEWLEER, L EMER e, SoEPREEX—7
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R 05 {1 5T BT 2 B, e RS AR o (BB A, B R AP S AW R (D S) ok B &
Fo UMERNRXROHEN, 36 MOKRES B, B EUSR- S RE —
R,

WEHRSEREN, FEXNRAERIBREINEEERNEF, BTURES
2000m EERORETGEMB(E 1), ERESH 2 MRED, XENBEEREFHE
DRE, AREREBH, ARHERNRYY 6 MELEASESE,BEETERAGRERT
BRI (& 2), M, RFEEFARET BENRE LD TR Ry
B “HREEXNEBRETH 6 7, 1—20m QRLBSIES, 54 XS RRERD,
SR S R AR R B R, 26, 27, 28 20 PUANR R AR EE
#0, EARK SN AR BB AR, REA A ESWERA R TS RELR
HARYEL. LESRER, THUERNE A e PRORR 2 0RR, 14
HERSEMAHERNEL, FEEIBRENHKESSHEESBNEREEEAEN
—F(FEA), EEATREWEN 13MESE, BSAARAREEEIRE, 5 A58
METME, RAE6.23,25 83 HANSEBBENE &, BITGHFBEESEN,
REFERSBHERSELPOITHRANESR, I 7. 8 SHAOBRY 450m &4,
BAr% NI, QRS AR EE, 23,25 SHERNEEH 2000m, B Ed R
Esh,, BERNH&E ~FHENASE RS, XHEFEESREEREERA, THS
KA 55 R gy R B £,

B4 FTHARAMOERBGPAAREESHAKSARENHAR

Table 4 The content of cellulose and the quantity of anacrobic cellulolytic
bacteris in the same layer of differeat sedimenrtary environment

1 22°00°007 N Q4 1.06 0.1%10 0.5
2 14°15°01°E o] 0.53 0.2 0.5
19 FERS 2 5 Q4 0.47 0.5% 10 3,0
20 FEH L B Qi 0.4 3.4%10 9.0
15 BEEEE Q4 0.74 1.1%i0 2.5
16 EEEE Q4 2.40 17w 2.0

4. =R RS EAR RGPS R0 B R FEMREASD Y —EdkMiEK
TR = B e e A R R 7, KB BOK FRYrd 7™ e M ES e 2 5 50 7, B ZCOR
R ERORHEAATE ER HOEFRERR A, HRELSF RN REN B
MEEREE ST, Bd—EEEXZEHRED . EHKARDD, ~REZAE0LH
H#RAERYPRE—E, ATEEREEHEHRERT>FREHAI HOHEEAS
W, AT P e LA e Bh R, BB THE&RS, Rt FUETR
FREAEEARFREY, FEREH BRSO M, REIUVRSE RN P RE R GE
Ro #f 35 MERHET TEHREENN, DA s ML HEETHARME —~CTHEN
PERERBEGR 1) B8 PRABEMTEERES, EFERREEREE PR
Shrp, RPN TR ECGE ), MERBNHLKE, PR EAERT L EFER
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BARED 142m RGP, BARAEFEARE 49450 NEERRP, BRIIYNHE
EWSEGL 32, BSHEMI1IL G 4.5 5)RER 1 H# QU B)BERRNERER
BT, RBA 3L, 32, BSELNFTREEFEETREMES. AERIAE
BRFRREEENE R, ANEETAANTRTES , TR RAER-KREARE
BEL, X—&RIERA, EMS AL, BEZIAABERENEW, WEHE—FEh
KREEREENT ], Bk, EXHAHEHEA SO FRE®N,N2a%EBE A
AHNZESEW. MTERAERERE, 23. 24, 25 E=SAMHAEAREEH S P
AERRMEFJITHRLCRRBOESRIEN, SRNFR PR E, XERERN
mOBREGRY (BREEHAE 2000m) ERFELEBTESH THEALREME (&
Do 35 PMESLRYTHEORTE 4 FHEM, P W MBI Lo mEER a0 K g Kt
B, o] LAY i EE R E B BAVE BB IIHAOR R E S, X A TE—PINRE
MRSROERR SRR R O ERERETE —ENRE
(Z) FRARAHEPFPRAFNHRARTROARMER
Xt B &b K B 7= L iE R O BE L, BT TR R A AT AN, A b e B R
MAENERRMET TOL ME I LR, SERRYARL S (1. 20, 34, 35),7
HRMENARIER R —, REHFRTER (Methanobacterium) (BERR 1-1), FFRE
MEAE LR H,/CO,; MARABTRRYWARS FIHASES, =R iR mErh
Eh AETHRNABRE (Methanosarcing) (BN 1-2), PEFTE. PGS (Me-
thanbrevibacter), FIRIREE (Methanococens) (EJR 1-3) PR, B ENE RS
78R H,/CO,; BUE HRIFESL, 7= B b 0 B i f o — , (R R B EL H,/CO, 9 %,
EREREN, EARNIFNREP~PRARNARERERD, HHNEEESE, BE
SRR PR ANZR RS FOR, FERARERLRA— A, AAR
PR AR LN ER, B EERRTRETSES&KEMER L 7L
MERPEEER, FERAEEAAREHBNERDEER, RIIWTRERS—
SRR EDREES, NESERRY T, BIREERET CO, WRE, ME—BEE
ARYD, RN ERERETCBRANEL, RITHLREREZH, EA—FRNRER
BE,HMEIHN-RRABEMTEER H,/CO, RyERE, Hit, FERENRA H: 65
PR AR N S5EE. H/CO, EFAN ARMENEREE, H,/CO, LMK
STHENNRE, REEE+4EE,

2 % X W
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THE COMPOSITION AND DISTRIBUTION OF SOME KINDS
OF ANAEROBIC MICROORGANISMS IN THE DIFFERENT
SEDIMENTARY ENVIRONMENTS

Zhang Hui Lian Liwen

{Chengdu Biogas Inmsiitute of the Agricwliural Mimistry, Chengdu 610041)

Zhang Hongnian
(The Perrolewm Geological Institate of ihe Grologicsl and ‘Mineralogical Mismistry, Beijing 100083)

Under the strictly anaerobic conditions, the quantities of sulfate-reducing bacteria, fermen-
tative bacteria and methanogenic bacteria of several geological samples got from different sedi-
mentary environments were measured with the method of MPN; the kinds and metabolic type
of methanogenic bacteria were observed and the abilities of methane productiom of core samples
were compared. The resulis show that the distribution of salfate-reducing bacteria is regulated
by the depth of sediment and the negative interrelation between its quantity and the depth of sedi-
ment is rather good. In the same layer of the same sedimentary environment, the quantities of fer-
mentative bacteria and anaerobic cellulolytic bacteria vary with the chang of content of organic
matter or cellulose. 1n the different sedimentary environments the quantity of methanogenic ba-
cteria is obwiously less than that of non-methancgenic bacteria. The methanogenic bacteria in
the core sampls are not detected usually by method of MPN. In the sampls of surface layer
of modern oceanic sediment the methanogenic bacteria bellong to the population of methano-
bacterium and the type of nuiriment is H:/CO.. In the sampls of mod. ern continental sediment
and early diagenetic period, the population of methanogenic bacteria are complex, the type
of nutriment is Hs-CC: and acetate acid. In the sampls of middle and late diagenetic period,
the Methanococcus are main among the methanogenic bacteria, and the type of nutriment is
Ha/COs.

Key word -

Biogenic gas

B B # #

Explanation of plate

LBGBRHS Gt SR)h P RFE(x500); 2.HRNMEANY (22 SR)D PR A IR X500);
LELRA 3 Sy BIREE(K1100),

L, Meshanobacterium sp. in the deep-sea sediment (the 34 th sample); 2. Methasosarcima
sp. in the modern comtinenizl sediment (the 22 nd sample)s 3. Meshanococems sp. in the
core sampl (the 33 rd sampie).
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