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Estimated gas hydrate saturation from the reservoir of clayey silt with sandy interlayers at Site U1517, Tuaheni
landslide complex on the Hikurangi margin, New Zealand
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Abstract: Accurate assessment of natural gas hydrate saturation and reservoir distribution in the Tuaheni landslide complex (TLC) area on the
Hikurangi margin, New Zealand plays a critical role in explaining the creeping TLC phenomenon and its forming mechanisms. Gas hydrates are
discovered in the interval from 104 mbsf to the BGHS at 160 mbsf based on the logging- while-drilling (LWD) and coring data from the site
U1517 located on the extensional and creeping part of the TLC. Elevated P-wave velocity (> 1.7 km/s), electrical resistivity (> 1.5 Q-m), and
the high saturation intervals occur in 112~ 114 mbsf, 130~ 145 mbsf and 150~ 160 mbsf respectively. The mineral components of different
well intervals are used to calculate the P-wave velocity, to estimate the gas hydrate saturation of the 104~ 160 mbsf interval with the simplified
three-phase equation (STPE) and the biot- gassmann theory by Lee (BGTL) models, and the average saturation was 5.2% and 6.0% and the
highest was 22.7% and 21.6%, respectively. Adoption of the new method made it more efficient to get BGTL model parameters. Compared with
the hydrate saturation estimated by the Expedition 372 from the Archie equation was used, the average gas hydrate saturation is similar in the
104~ 160 mbsf interval (about 6.0%) and about 8.5% in the interval of 130~ 145 mbsf. In this study, two sound velocity models were used to

estimate the hydrate saturation of U1517, making the results more reliable. The accurate estimation of the gas hydrate saturation and distribution
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at site U1517 will provide basic data for simulation of the creeping TLC phenomenon on the Hikurangi margin.
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Fig.2 Well logs at Site U1517

The blue lines are measured logging data and the red lines are fitted background trends; the black dashed line is BSR.
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Fig.3 Cross plot of formation factor versus the measured P-wave
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The black line is fitted background trends of 0~ 90 mbsf.

Y\ E, 3Lk P T O\ A (V) He R g STPER )
T8 (1) 68 7K 2 0 2 B A e e

k+4u/3
ol v M)

A9 %

K Fi/%
0 10 20 30 40 50 60 O 10 20 30 40 50 60 O 10 20 30 40 50 60 O 10 20 30 40 50 60

A p & KR SK A W DR Y 1) A B 132
kORARTRR L, 1 RSO . A SR e R REAE
st 3 R DTRR A B 2R 07 TR SR SOK A W8 I A X
F R SE B 52w /S, Lee A1 Waite #E 77 {81 JH €=0.12
AR E R 7E v, BV, R P il 28 o (8
4R ()8

a; = ao(po/pi)" =~ ao(do/dy)" 2
K o S R ST po NIEFE dy W 45280, o 2
AT py MR FE d, 1 [ 25 2880, [ 45 2800 LAfil
FH A R K T ARy 1) SR R A R0 [ &5 S B
F [ 25 72 B FNZ X80 4G 300 7, Mindlin A R
BRI B YA it R A 80K T 173 RS, R AN [R] 7
B ORAE A 5T XY 32 B, o B4 (B R TR EE I AR
Fl 0, A A S L R A S A I8 R 2 T 1Y)
ARG A o BE, ARSI T U517 357
B E 45 280 a=42(60/d) ", i 1A S5, 3548
T T SRR R AR SR A R R
MRUKDTRHLZ Ve FF AR (E 5, B 6), B
SR Ry A U S I A I R, 4T SR R AR SR
STPE #E AU+ 845 5, WE 5 7R, 104~ 160 mbsf 2
BEIN 2 v KT HE I W, v g )R TR
SRR WA 2 DX, AR FE AT S 0 4 oA 7 2
A KA (E 6) . 453 8K, 7 104~
160 mbsf {4 FE X [H] P4 7 B 10 R BE 29 8 5.2%, $5 iy

T3 A1 % SR LT %

R/ mbst

Bl 4 U517 sl o By BUCE O B8 RIS A0 40 18 20 A G 2 B 40
SRR ARG 5 X W A3 R X A
Fig.4 Simplified lithostratigraphic column with bulk powder XRD results, Site U1517

Black line is average mineral composition based on core data.
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Vp is measured velocity, Vpw is calculated velocity baseline, Rt-Ring is ring resistivity, Rt-P40L is 400 kHz phasor resistivity,

RO is calculated resistivity baseline.
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Fig.12 The measured P-wave velocity compared with the
calculated results of the STPE and BGTL in

water-saturated sediments (0~90 mbsf)
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