Fault cutoffs and kink-band terminations

balanced model Fault with offset markers and cutoffs.
Note that hanging wall kink bands termi-
nate downward into the fault surface.

Incipient fault with markers along hanging wal kink band
fault surface.
ink band = 7Ut0ffs
|
. ’
prd
—
—— footwall cutoffs —
/\J
in outcrop in synthetic seismic

Seismic forward model showing fault
cutoffs (1) and downward terminating
kink-bands (2).

i

Fault cutoffs in outcrop, Mississip-
pian Joana limestone, Nevada, U.S.A.
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Recognizing and interpreting faults in seismic section

5km

Data courtesy of Texaco, Inc.
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fault cutoffs

Abrupt terminations (cutoffs)
and duplications of prominent
reflections constrain the posi-
tion of a gently dipping thrust
fault. (2-D seismic data, Permian
basin, Texas, U.S.A.)



Recognizing and interpreting faults in seismic section

kink-band terminations

Thrust faults and bed-parallel detachments can be identified by the abrupt, downward termina-
tions of kink bands. Terminations are generally marked by regions of dipping reflections above
horizontal or more gently dipping reflections, and may contain fault cutoffs. Dipping reflections
in kink bands represent strata folded in the hanging wall of a thrust/reverse fault or detachment;
whereas, horizontal or more gently dipping reflections represent footwall strata below the fault
or detachment. Thus faults and/or detachments should be interpreted at the transition between

these two dip domains.
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Data courtesy of Texaco, Inc.
Downward terminating kink band (2) defines
the position of a gently dipping thrust. (3-D
seismic data, Permian basin, Texas, U.S.A.).
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Data courtesy of Mabone, Lid.

Downward terminating kink band (2) and
fault-plane reflection (3) define the position
of a thrust fault that shallows to an upper
detachment. (3-D seismic data/Niger Delta).
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Interpreting thrust ramps on seismic sections
Seismic Example Peruvian Andes

fﬁmm.wm il - : 4 1
W%@gﬁ” . W‘““W*“‘“\“ e m e ‘:-“ e .mmgm “ﬁl
| 5 W{l« i ey T et b oy L G A v il w““ - i
q R G AMW ‘M,!« ; K T ek A sy g ‘ ';i‘('"-‘“«wr e 5 - ()
ﬁﬁlh ‘ j}?\‘ﬁ@ o ] s (\ ! m — . h ‘wﬁ':w i ;X . %WM&“.“_ : M&mﬁm«a
[&(%\W@ m&%é”ﬁ I ) ( : : Kﬁlhi\‘l ; T B m(«ww (e Rl 111 I
o = e el
\\ M “]’; iy SMW& o oY, K “ Sl L s
Bl .( e {x‘ T (&K o — ’»"””.W ""f'"“’ WT— e M’“‘Wﬂﬁ#“‘“ »““(k\"-*“‘“
!‘“Jmm A Tl S ) v D e i i " v
T 1.4@%*@,«5“" (et sTETY " ) B : : : e . u@mm_ p—— e
‘R‘g %] )}{}M m] -~ *j‘m\w‘;\{@ AT i Wi ; « W&ﬁmﬂﬂﬂm ‘ WW M..ﬁﬁ:@: \ ( oy ,‘“‘, SRR “A, “ﬁW l‘v'l “Cm"“‘((m””’ﬂ
vv 0 L ’k «(w By e g U w ~*Wc«m—-——w s i el e84 e
\\N{i “}{!Siiw “ m‘\\ “mﬁ: ‘mw *MWW ¥ W mss— m ) k(i)ﬁ AR - gglﬂmm&m(‘ gp— \«‘“W ] e (lit/f""(//f?f}.’ll f"'l
/ f:“lll ‘\ S‘Rr i\ “}8‘ \\“( "”(Nﬁ"" “d‘@" ; m«( ” n.« & (\\\\ “*‘&ww m ot . ; wv m y vﬂ/m',\ ‘ ‘ﬁl ! )
N o W«’M\W o NW — '*”%W mmm' w”’""’ '
“*i:‘fL “%, w“\'fs" w‘w“' M @m.“ - g ’iﬁi ‘"@ﬂW’«
""f’ ft}\ (G “ [ \M@\\\M\{ ﬂmw W’@l ol il ”ifhﬁﬁh[m\ %««W‘ "”""“ MM ’ »
m ‘ln- W ““‘“"‘“’ e MWWW\“M : W‘J) a - i m " G
*}‘3& ”%4«;55% il u“zu s Wm o e wz« ' ‘?"MM R B gt
(W‘ﬁﬁ“{ T 5& &\} :ﬂ:" «n "‘JW s .\fa}}; “ ’ % “ {p"{m%w 71“4‘ NGNS w Ngwﬁm\“«
f«m« N el S s / W g e
t‘;t ZW'S{'@‘? ’M@ i ;!\ e Mﬂg«m«m %% .,),\ftt .Mﬁ m WW/" i it e s oy ,.A“.é.;‘ \;}"ﬁ‘,ﬁ“‘m\hu‘dsw ,'F},, :
il \\W JM W{ RS ; I ' u». 'Ma\'ﬂ" s q e, “ i t““" " S
{'(?UGJQ B tu(“ll u ) MMW%M A W ki W‘ I Jm _wm 3 . ol el WWWW‘Q ‘“ i ((I
(Qul‘-yy — wp § o .m. " g M& el N kb 1)‘1 Sy i ﬁ, “m
et éé‘tg:.:??.q ‘f@;} ” e & m%@*% oy e %!'Mfw““‘“"““*“‘{ —Crid “*W u!tfzei%ﬁv«mz@ o oo “< ""%ﬁm e
“"”ZJM,H} i it :~ il ew m TS “','“ sl Wiz .<““z' ¢ (T g T A S uavm Ko
Bt l” !Jf" g W ) il ANl '?(le m : ol ‘W e e i ; ; MR
]glmfaw ;,«, (‘2‘%; ;’:"ﬂ‘;’&?ﬂpﬁ Fi!,f )}w“"‘h I;)gim“ W ; @Nl Wﬂ ‘a'ﬁ’ ?%‘zg‘iﬁ’ddga,}n. (UJM\\‘“‘ W‘ 7 m?(" bt .\\ \t“ ?’?‘%«1‘3”]&}] JM{K@*\\ML.‘M b)) N e i i !“f‘ “‘I\«\:: M@«j‘ ‘v.q«‘m\n,gx‘[ﬂkf‘p’ﬁl"i%“
. A WA 'J i i -‘ IR e f "* "" o Vi i ’ '/ o "" i
’s@wy (Ri%’x:.yﬁ‘,\i(@':q\ﬁ’! .m% a‘Ig\!“l?{':eﬁa‘#};:‘::‘E‘!:lmﬂﬁtwm J%M.ﬂ Ef‘:‘% s ““W“M“;‘ e J}/’%WM“*“J gﬁ‘e’r{hh& o “'(«(’« '\ i fl‘m«l{\‘i(ﬁg@; ¢ i b ‘. B “1:"“‘:1 )'))W’ (‘lf“"\mw::m vl 5 km
nﬁ&%mmﬁ @Iﬁlﬂ &(«‘\ ﬁmw«ammﬁ(&\ﬂmmﬂ“‘mmmw"r j; % T i iy i s T ‘ ‘,\ ( G e e
M@W ﬁ%m’d&ﬁ' W&\\m o “ll = “ d1pp1ng over ‘ '«MJ««{%‘;‘ i
gﬁimm i W‘QW o il 4 horizontal reflections f“"““MM\%\D i
‘;(I “;mz«ﬂ {\\??“[»l ‘ «“' Yﬁ?\iﬁ M\w M} J‘ T —— - : : p— A ‘ i e o >
i : R e - s 5 = e 'M W’”
%W@mﬁ(}@& i .,* Mw— e St ) T ey s dﬁ*“-wi«iwww@”«
ZI ,}\"\(\\ {{‘ ]}Ma ‘.“) (L ’ 445,1 K ” i g -un o ' “ s i My {M y MWT& umnm T
\ k% )ﬁm’u 1 < - "
1\“ (()‘}ﬁ%m \‘\« N ‘ (T kammRy e ‘ ? g T y TSI, Feguucaaliod e ,.v,m\&.\\\“l(“\«[lﬁ“;’w ” s ¢ WMMM
,s (m\nn)] } Qil?: B \\ W \\ M i e \ i} ,‘ o ¢ WP ‘&\ﬁ@w s » : ‘ﬂ u\%\)\ nmm,;\\j,n—- et e
o, “’* i B, L L) Mﬂ?«"' g_rwum et St iy ) (T ¢ i
il ]{!)ii .M(‘.‘ ! ““"“W.‘m N@iﬂ"@&“‘ e -:;"““]' o ,f Wb“’i””"““ p W T — "“‘m‘ M’“ w‘{:ﬂ% ; %@1& ff&m( Im;ﬁ‘ : ﬂ«%,,.h*ﬁ‘i‘},‘f};,,,ﬁjﬁ)‘,;
\IJ st Lo iy e o T o ™\ ™
: Iw‘"llq.m i ;ﬂ\.m“i’”aﬁ% «w,.'\‘“ww' i e i e M»« i R :«%W\‘?W it dlpplilg %ver
%"’E’f “'N Mﬁw il ‘W"’zm\ﬂk})m P il ,..m*ﬂ?' e i e W\ ,,J.Ow;m ”‘5‘“ R «; i ’ o~ MWH’,WW“WM.@ el orlzonta reflections
el “'u s N g AL oy 0 ) «s‘;:
@@I« i o ““ «ﬁ i @%&M i, sl '"“‘}ﬁﬁyﬁﬁ?;ﬁw “;‘mw&% «rfm A },}%{f}%\% e = ﬂmf
Y Al i ) R i ’ AU
M W\M jW“@”g& E! ;ﬁ?‘“‘ J ««:\&W "'S"”WM G \\.Mm«f«i!.u tm«jﬁh r,&m% w((ﬂ?«? :“:'1 e i o \hsw il
el ) Dl i W S AN raine : ,v'«?""n‘nnww.’:‘i"‘:} L%
W e 5&‘4&% o ‘w“ %“@{fz"‘ i %,U' ! ,] : \_«ww ‘%«% e W& ; G j* <W\M«3 w@ i 1
o) ) M o L, IJ l \ “\ e ) p : il e s SR T o
(< ? Ifllu“' PR Y "WJ‘1\!'T?‘WL"' ¢ W‘WM ,0.\1 ! " lq'{“\ (\ JN(WK 'ﬂ“"\.\“ R '\I@‘( oy -' " el St - x&‘h I;‘“ o .‘,{WMY'
ém f‘}’% Ay e e e msm&‘ m g s St e
“?) W’r% R %@f( ' o ‘- At %ﬁm%%‘ijd’ '««m W gy -Mﬁ{'lmj‘“’f‘%m = -’ St W‘"O«' «&i&«"’ 'ﬂzmmw\?mm ﬂ'«“*’:":‘:»fﬁh“
.Eim\‘%’%?ixé‘)i"g‘??t‘“&t;r\“ ' n " sy ' 'W‘" 2 il "‘M‘"“‘}""'ﬁ"'ﬁﬂm it 'ﬁ(W’WMVQW««ﬁ*} M« vos it i :‘E‘fﬁﬁﬁ%‘“‘ o ﬂ%’%’j e ( i
tlu, ol ,\,.\;. ol u e ’ L o o R et “3 il .}.WHN'!U‘ “&(
mld. s } sxv I 1% A f R % Lo , @QIJ‘JM\(M\ e uub
. 19%'53&51““2'«1&% "%”'f&’@ﬁz,s&%m«,?‘ fswf‘ i znterp reted faults il ,««aw%*“;‘f:auﬁ‘“"‘ ™ o '3 ';frf»'“’”’*‘w!?’ T
|.1. Aril' ‘.' MWJ e | iy ‘. (@@{{M""Wlli,\('#m:w‘mw: T‘unw‘m ) Jidok i i) 3 ‘,‘ O\ s . i 4
ioﬂ?‘ q '“ ‘.M\ }lh“ﬁ‘ \ " "‘r f""ll\\ﬁ\\& (’%{nﬂv& M%.‘!ﬁ %1»5'55[?'@(&‘ ,%\ma\ ) m?gsg ‘(\”)DM e I "' %ﬁ’zk ’” \g J’((&\‘&m‘ ‘{) “ dl“ e
I R «M R T Gt .*" i fl,,w.»m“& il 5 km

Seismic Interpretation of Contractional Fault-Related Folds
An AAPG Seismic Atlas

Studies in Geology #53

Section 1A-2: Recognizing thrust and reverse faults

John H. Shaw, Christopher Connors, and John Suppe
©2005 AAPG




Recognizing detachments

Seismic Example: Sichuan basin, China 250 m
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Recognizing detachments

Seismic Example: Nankai Trough, Japan ODP 808 ODP 1174
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(line NT62-8 of Moore et al., 1991)
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