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Abstract: A new approach to statistical resource appraisal method of marine gas hydrate is
hypothetically discussed based on the scarce accumulation of actual production wells. On the
proposed method, both the existence probability of the gas hydrate deposit and its controlling
parameters of volumetric yield of deriving methane gas are statistically dealt. Within the prospect-
ing field given by hydrate stability conditions, the estimated yield will be given by probability
distribution curve which enables us to set respective appraisal on geologic, economic, and politic
point view.

The conventional methods would always give a fixed value based on the linear function of
volumetric estimates, which caused the indefinite errors. The proposed method will give the
flexibilities of judgement based on the distribution of probabilities of the given estimate by the
cumulative probability distribution, with known and controlled error derivatives during the esti-

mate.
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Volumetric Yield Methods) TH 3. ZNIZBECERILE
HOEREDD 5BIFET 4 —V F o 5RO Al
B - TR BIE - 7o i 2 BRE L, W5 OHIERE
Bd 2 03B ROTREEED> 555 0 25RO
BHELPHER L CEREFEZTTS b DO TH 5 Miller,
1979) . BREEEHRICZ L WIRBEHH IR L THRAZ W 25
&% { (McCrossan and Porter, 1973 ; Miller et al.,
1975), FHEFZREERE-FRELHZ2-0, 7Y
— DRI YT A —F OFH I & 2 FHFEHH LAY
BizAT2 5%, ZOKE, HEBRCHW 2HEEE L 2 2 EY
BI85 A= BEEICERETCTE WS, I Bohk
BRI ED  BEHESTON T L & D 2, FHbRERE
DRECIEXRALD 5, FFiZ, HEFANA FVY—10
BECE, 7uY—ONRETREFGRBFEEL R
T2, HREBSRIHRICEE UHBR(EENER P HERR L & 2
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F1HR BEBIUCRKEMBRCZBIZVANA FV—MPDOXY U H AR EZDRERAERR (Prensky, 1995%28%E).
Table1l Resources appraisal for marine and continental gas hydrate methane and its carbon amount (after Prensky,

1995).
Methane gas Methane gas Methane carbon Reference
1015m3 105Tcf 1015kg
Oceanic
31 1.1 1.7 Mclver (1981)
5-25 1.8-8.8 2.7-13.7 Trofimuk et al. (1977)
7600 2700 100 Dobrynin et al. (1981)
176 6.2 11 Kvenvolden (1988)
19.5 6.9 11 MacDonald (1990)
26.4-139.1 9.3-49.1 Gornitz and Fung (1994)
Continental
0.014 0.005 7.5 Meyer (1981)
0.031 0.011 17 Mclver (1981)
0.057 0.02 31 Trofimuk et al. (1977)
34 12 1800 Dobrynin et al. (1981)

- — 400

MacDonald (1990)

WELTHEET2bDTHL(FHE2R). 0L HEXR
DA L ZREEROBRROREHE LT, REFEREIH
—DBETEZVWERDTONE, 2Dk, HRERE
DERDHICB T, BigL ) R 7 EEBLELGA
BR/MEICIEVWEZ AL, BER2EET B RED
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BRHRZL) OFBEOERERYHERIC X225 >
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BORFMELEEIL L THIETRETH D, TOED
ERIFROAE ZFTETH 3,
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DBES v 7 CETHTEHSATW S, EEIZITD
7z ODPLegl64iz B % fBHTHER (Paul, et al., 1996)
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lett, 1997) TRETD/37 X —FEOBIESTHbII,
PEDBBARNTA S EORBZIVBRTEZHD
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#2% Collett (1995) ic & 2kE A 5 > F v — FEEEFUEOED, B/ Vv AT —1r0—fl, v 47

A7 NPT AHERME (L2 B BRMEEFIC L OV HEESh, ThTHOBBEIEY A /R L 5, TOTAE

B72—51%, 0-100%OMEEREROB/MEL ZNETNHEEL, ZhO6DT—T Ve D EWEVTHINTEY S

2V—ya X ABROMEREEHENER SN D, BIRWLEHE#EE, - OMRMRcER IS EFES

EEOBEY A 7 ST A2EE TSRz DR D,

Table2 An exanple of exploration play assessment sheet in U.S. Gas hydrate resources estimate by Collett (1995).
Attributes for play and prospect are estimated by analysts which give the exploration risk parameter. Gas
volume parameter are derived from montecalro simulation from the cumulative probabilistic curves of each

parameters. The final judgement arises from the in-place resources given by this simulasion and the
exploration risk parameter.
Attribute Probability of Comments
favorable
Play Microbial hydrocarbon | 0.85

Attribute | source (S1)
Microbial source 1.0 0.85 (C;Sg
sediment thickness (S2) )
Thermogenic 1.0
hydrocarbon source (S4)
Timing (T) 1.0
Migration (M) 0.8
Potential reservoir facies (R) 1.0
Marginal play probability 0.8
(GS*T*M*R=MP)

Prospect | Trapping mechanism (TM) 0.8

Attribute Effective porosity (>3%) (P) 1.0
Hydrocarbon accumulation (C) 0.8
Conditional deposit probability 0.64
(TM*P*C=CP)

Gas Attribute Probability of equal or greater than..

Volume 00 95 [ 75 50 [ 25 5 | o

Parameter
Volume of hydrate 94.4 | 100.3 | 112.1 | 118.0 | 123.9 | 135.7 | 141.6
stability zone (1012m3)
Reservoir thickness in
nonmarine systems (m)
Effective porosity (%) 30 328 | 438 | 575 | 688 | 77.8 80
Hydrate saturation (%) 2 3.2 8 14 20.5 | 25.7 27
Hydrate gas yield (m3) 139 | 140.3 | 145.3 | 151.5 | 157.8 | 162.8 | 164

X . S _ NA RV = BEMHTZ7 ) —HRACDWTIE, ZiE
4. HANA FL— EFEEFMOTI-HDERE/N .
fﬁ, 1 FL— PRRERAOTOOBRATL  mnTsir 29 Fr— b LTE 525 2 L ATIRE
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NARV—=VMFR, BEHTR, FLTT7)—HADIE%:
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&, BIRPREE T H o 7z ¥ LT b ERIC b2 i b L
THETH2 5 2, EBOEFEL L TOBERZEINBK
#HThsETPHIND D, ERBERT A BFEOB S
Do RTHELICHBER L ZED s Twiwn, —F,

HADBHER SN Z s, BEMDL HIEETMI N
Tw3% (Holbrook ef al.,1996). Ui L2 SHIEDE
HTREEEFMMONSEE LThABRELBRICh: >
TV —HADFEEFELHIL TBLT, HERTRBE
DEVIHE AT CREE>TWRY, 0, XET
DENLHBEONRIE, N FL— X5 DHERR
3B,
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DIEFEEZ BB L TVRY (2O FEHTH ) 23,
B85 AV EORERED b LEN D AT, b
RORGHEPBEER N —T T b CHEREEmG SR
NERWTH2 5, BHEHEKELOHME LT, HEDSE
HHREER O A 2 FHHOX R £ T 2BE1C b FEBROFS
ERITS 2L X VREDHRETH 5. BEEDHER,
Ko o NI HEEFEEMRE D S HETENICELIND S
BORZXICEDITD LTk 205, RKHLIHiEE
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RKRONA Frv—vERCEL TR, g U7
VHEMShTE kO, THMIfEECB TR RHEE
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Fig.1 Histgram and cumulative curve of effective
porosity values within the gas hydrate stabil-
ity zone in a virtual target area. As stated
below, the data should be selected from the
prospecting lithology and/or depth intervals
set by the estimate policy. Errors are calcu-
lated on the statistical methodologies from
the variance of the dispersion.

B, BEEBRHNTDNA F L — 5O RE— D HE
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Fig.2 Histgram and cumulative curve of areal size
distribution of BSR occurrences in a virtual
target area. The numbers at bottom two
raws correspond to the average intersect
distance above which geophysical survey res-
olution the larger clusters of BSR occur-
rences will be recognized. In case the geo-
physical transects are spaced in 5km, 60 to
809 of the smaller BSR occurrences will be
neglected. The total distribution area, how-
ever, is more than 80% of the sum of BSR
because the larger occurrences are still recog-
nized.
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Fig.3 Histogram and cumulative curve of areal size
distribution of BSR occurrences in a virtual
target area where an economical threshold is
set at 10km?. In the same case as in Fig. 2, the
geophysical transects are spaced in 5km, only
259% of the smaller BSR occurrences will be
neglected. The total distribution area is more
than 979% of the sum of BSR which may not
reduce the accuracy of this estimate.
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