VR
VR
+
MR
MR
R
MR
MR
R
R
R
R
MR
R
R
R

winjjauwiid sn21ppobAz [ e e e e I A N R R A R

R
MR
MR
VR MR

pyaupdpwbajd wnidobyiipaz

(€]
+
+
+
+
MR VR R

oW winidobyipaz I

+

M
MR
M

R

R

cf MR
cf MR
cf VF
MR cf VF
R

cf MR
cf MR
MR

R

R

R

R

R
MR
MR
MR
cf VF
MR
MR
MR
MR
MR

cf
cf
cf

winpaoup wnidbyipaz I |

$042014) S1AdSOAISIIL o I+ +€€ccccccocxaxaliSSaox

VF
F
VF
VF
F
" |
+
+

03snqo. (5114420S4AY 1 ) S11IAd0sIAY | I o o

R )

P)

~ ~
o | e 1+ +
=g ~

+
+
R
R
F
R
R
R
R

M
R

MR

MR

MR

VF

VF

VF

VF

VF
F

VF

MR

VF

VF
F
F
F
F
F
F
F

VF
R

VF

MR

VF

VF

VF

VF
R
R

VF
F
F

VF
F
?

uopoziyJ (s14420s1Ay ) siiAd0siAy 1

|
oINSy (s13A20s44AY 1) s1A20sIAy | I o P [ 1o ________@____+____________+_RR__RVRMRRRRRRRR

pIwo.q (S134420s1Ay ) s11Ad0s1AY | [ S __+ oo S

F MR
E
E
]

pYUPILLY (SAI0dDIDIUSY) SINIAI0SIAY L

(P)
(P)
P
(P)
(P)
-
R
R
+
R
R
R
R
-
F
R

VF
VF
R
L
@ C

DYIUDIDIIEY (SAI0DDIDIUS) SIIAD0SIAL L I o _ + 1+ +_R SUs v

I
|l
psua} (sA10oDjpIUAY) S1IAD0SIAY L I I o Pl T T T T T T T A T R B R B o+ o+ _+ +exxSlex, +x e x|l 11|

VF
F
VF
F
F
VF
VF
VF
VF
VF
VF
VF
R
R
R
VF
MR
VF
MR
MR
R
R
VF
MR
C
F
VF
MR
F
R
R
R
1

-ds *u sauajoy1Io (sA1000[DIUSY) SINAD0SIAY [ e N R N N A | __

$331Y20] (SA10dDIDIUSY) SI1IAI0SIAY L o+ 4+ + 4 R__.V_. vs vV

VR A
R
R
F
F
F
F
R
R

VR
R
R

7

+?
+

1uoouy (sA1000jpIUSY) SIIA20SIAY L I N O R A I~ |

psoaqny siuAr0ay | ®

R (P)

2 |
Mrrrr__ | [ | [

R IMR +

-ds *u sojupas siIAr0ay | S _R
-ds *u soursAiad siiA>0ay [ _

RR_+_ | [ | [

R
R
R
R
F
F
F
F
MR
MR
VF
R
R
R
MR
VF
VF
R
R
VR
R
VR
VF
M
(€]

+ds “u pjiwindiad siuA>o0ay |

(CONNC))

*ds *u ps01aqN303.103 $134A>03Y |

(€]
B

Gmottcﬂt\OOmﬁt. __D.PD.PD.PD.PRVD.W_+_____ | | [ | [ - | |

oLquily DssIjA1020aYy | [ [ I I I ___FF

VF
R
R | VF
R | VF
R MR
VFE VR| R
R MR
R MR

snoy pssijA1000ay Forof I + 1+ e o

+
WR|
MR
MR
MR
R
R
VR
VR
VR
R
+
R
VR
R
R
R
R
R
R
VR
+
VF
R
+
R
M
R
R
+
+
+
VR
R
VF
VF

R VF|VF

VF VF

VF

F

VF

VF

VF

VF

VF

pydjp DssIjA1020aY | [ N e T R T R T ___RR

SISUa[aNZaUdA 3jA10203Y | & +H+ o+ + o+ o +_FCCC + OO w1 I I

VF
F
R
+
R
+

VF

VF
F

apjuubiu aj41020a4 [ [ N O T B R A S B I N -R_.V_.

pjoydad03dA1> ajA10003Y | |

(€]
"
F
R
R

021U0 3|A3005Y | | I N __R o+ )|

R
+

upnd sA1030ay | | [N R |

P
(G

_

|

,

snuodobuods sA1020ay | x| ¢ | + o0 | __
)

DISDOLUD SA10203Y | _
)

R ()
MR +

sniAisAyood snyppapbuods O = o

R
R
R
R
R
R
R
R
R
R
R
R
R
R
F VR R
R
R
R
R

sig[pq snppspbuods I 1 | S e + W [~

signs siuAounds ~afl—oo oo ofl o+ I [

()]
(P)
)
+
+
+
Vi
+
+
MR
MR
F
MR
MR

SNSIU0DLY SLIAYI0YIaS

MR VF
MR VF

wnjpuio wnjupdopdoyy I R I +_______++++__RDV“RRRRRRRRRR

wnnbiuod wnjup2043ld “Je “ds wnidosaly ~-— o x + o e+ S0 0+

SNj|2ua} UOP0OI0IAld [ IR ___VVRRRR Lx +

R
VR +
VR R

DIDUIIIIUD UOPOI0I}d R

pjdwip Uuopo20.23d ___ I I I

VF
VF
F
F
F
F
F
F
MR
MR
R
VR
F
R
| |

pzadp (s1sdojiAd0poy) siiAr0pod [ T A R T A TS AN [FRTR

sixAyd (sabojifoopod) siiAoopod 1 o (N | _______++________RRRCFC____________

psawpip (sab034420p0oy) siiA20pod AN

(€]
+)
)
+
R VR
+
+
+
+
VR
VF
F
R
F
F
"
"
o
VR
R
R

pjdwp (saboyifoopog) siiAr0pod

(€]
(+)
()
(€]
(€]
R
R
|+

I+ 4+ o+ o+ Ve U LU VUL

P)
P)
P
(G
(G

+
VR
E
E
E

siipdod (s11A20poy) siiAdopod

(€]

+
+
R
E
E

sapoydpi} (wnuzidwiv]) siiAropod

F
C
F
F
F
F
F
F
F
F
F
F
F
C
+ VF C W
F
F
F
F
F
F
F
C
F
F
VF
VF
F
R
R
F
R
__F
T C

(P)
(G
(G

psonuys (wnuaidwiv]) siAr0pod

R
R
F
F
F
F
F
F
F
F
F
F
F
F
F

S

(CONNC))
+ (;)
VR|[(+) +

VR
R
VF
F
F
R
R
MR
F
VF
F
R
R
R
R

oayw (wnuz3dwio]) siaAropod
apuajay (wnuaidwipy) siAr0pod 1 o Lo | [ N N A T T B R R +_FrV_. +R__ e __

pUDLaY0b (Wnkd3dwin]) siuAr0pod

P
+
+
+
+
+
+
+

VR
+
+
+
F
C
C
C
R

MR
R

Dp3pJ0ISD) (WinUdIdWD]) Si3Ad0poy | I R o I R N | __RRR [ N I __

(P)
(P)
+
+
+
+
R
+
+
+
+
+
+
L+
VF
VF
VF
VF
F
F
C
F
F
VF
R
+)
(€]

pipjpYd (WnL3dwin]) siAr0pod

+

pp1biny siuA>owioyd Il (| |

R
R
R

DIDLIIS DIDLIS SIHAdOWLIOYd (I N T T T I R T B __R

F
M
F
F
F
F

pysinbxa p3oLIS S1Ad0ULIOY] (I T R T A R R T N

VFE VF MR
F

MR VF MR
VF

VF VF

F MR F
MR

VF VF

F

VF

sisuaqnd siArouioyd (R N T R T A R R A B N I

pnbupLy sjwpiAdu) buapyduad + + Lo +_R ¢ x o xox

R | VR
+

Dpljap puabYdLA] x (O N A R -
xppno winAipouydA] oo oo oo o all [ A ]

~4 N A __

VF
R
MR
MR
VF
VF
VF
F
VF
VF
MR
MR
MR
MR
R

M
R
R

M

MR

winpibiny buwoupI0UYIAT I lror e e e
snajid buioup20UydA] __+ I L+ o+

D30bUOJa DUWOUDIOUYIAT cojocofo ol o1 __

VR
R
R
R

MR

MR

MR
F
F

VF

VF

VF

MR
F

MR

MR

MR

VF

MR
R
R
R
R
R

('

VF
R
R
R

siuojAgoq buioupI0UYIA] [ L I~

VF
VF

F

R
_BR

WWWRRRR
-3 -3
> >

DJjIXND DWOUDIOUYIAT (. I

2331ydwip bwoupI0UYIA] [

VR
+
R
R
R

M
R
R
R

apyjsuapyJaqo (snydadoippids) siiAdoydo] [ __W“ I -~ + | |

piy220/ (s1uhdoydoT) siihdoydo] It eSS e[ 11 [ ___ o+ [

snja3ixa (siuAroydot) siuhroydo o+ e +_ I | |
wnaabad (wnuaidwippAd) sinikroydo oo oo caonocococo ocoococoo P__! _ _
mojiw (winuadydwiopdAdy) siAdoydor I _P coon oo R_ [ S R N |

papoy (winuaydwppAd) siifroydo [ W“ W W“ 3 R_ o | | I

VR
VF
R
R
R
VR
R
+
+
R

pjuNDIq siAd0ydoT I Lo + [ T S T T R Y R N B | o

VR
+
MR
MR
VF |MR
+
+
R
R
R

VR
VR
VR
R
R
R
R
VR
R
E
E
E
E
E
Vi
E
C
C
C
C
C
C
C
E
E
E
E
E
E
E
E
E

16 snyja30 pipAroyr] Hl+ 0+ 10+ WU www|w ww

R
F
F
VF
VF
SRE

xnao pipA0YIT I __PPP I kS I N N I BN I __

VR

16 s112303511D DIPAdOYIT

(6]
?
¥
R
F
F
F
R
F
C

CFFFrVrFFRRRRRRW_? | e~

p3snbup pipA0y37 I e ccoocoocoo o PPR+R+__ [ T | __

)
®
®
+
Q)
)
Q)
Q)
(VR)
Q)
)
Q)
*)
*)
S
+
R
v
VF
MR
VF
VF
VF
MR
VF
VF
VF
MR
VF
VF
VF
F
C
F
F
VF
MR
MR
MR
MR
MR
MR
VF
F

ojj14adsa suiAyd0y3 &

|
DapYID SLIAYO0Y3IT N _ _F T Ty W“ Lo |
I

pinuiodbuoy suAdsoury __W nW__ N

R
R
R
R
R

apoddjjyuos wnjuoydwoy [ B A R A R

EzuctthEB.\EO«QEU.\ L e

+
+
R
R
R
R
+
R VR

R
R
R
R
+
+
+
VR +
R

JULI0JaDGDY 2ULI0jaDGD) WNIUOIAWDT [ O I O R 53

wnjo113suod awliojebqn) E\:EO«QEU.\ [ N Ca

E
F
R
E
R

MR R |VR
R
R

R —

R —

R —

R —

R —

R —

XDIOYIOUNDYD 3ULI0jaDGD) WNIUOIdWDT [ N A R T S W“

VF
R
R
R
R
MR
MR MR

pi0] SLAdsoypan | [ |

+
R
VF

F
VF
VF
VF
MR

+

+

+
MR

puabpy winibuliAsny

)
(P (P)
R
R
R
R
R VF
MR F

winiabynisy wnibuliAsng

R
VR VF
+

PP
P
P ®

VR P

saupbydoiporsajd wnipiAong I le e

VR

+

R

+

R

R

+
VR R
VR VR

+ds *u sapoyw wnipiAong [
saupydbpip wnipiiAong oo ol _ _
psourds suAdsoppaiog I I _W x €L +_

+ds “u soquipds suAdsoppaiog o ol u| o R_ 1o _ _

1japau suAdsopoiiog o+ +_ I N _+ I+ N
sadlponb suAdsoppiiog I (I _R x o Ll _ _
o

oljidodopnasd suAdsopoiiog 3 P__ | [ R N N |

oljidod suAdsopooiog | _P oo P_ I | | _ _

VR
P
VR
VR
+
VR
VR
?
T
VR
R
VR
R
MR
VF
VF
MR
MR
MR
R
VF
R
R
+
VR
R
R
R
R
R
R
V
T
VI

*ds "u soiquio suAdsoppaiog ++ I

p30dI0) SsLAdsoppiog ool |

VF
VF
MR
VF
R
VF
VF
R
VF
R
+

-ds *u pypjadod suAdsoporiog N -2 TR

E3
+
+
-
P
P
P
P
MR
VF
MR
F
HEN

snnoup suAdsopoaiog
snyonajp suAdsoppiiog o~ o [ S W - S - S S - - - - - +__ [ __

.Qm.C&mcumctcmt\AQMOBUUgOQ | L O I L e I e O I _VRRMRM+ LI e e [

wnydwos pwbajdojdig [ T O R A N A R A N __WFWRWRWRRFFF

pLbqn} siA>owApIq ool o P_ I

oonpwsud spaAowApiqg oo oo oo o oo oo ol oo P_ [ _ _
I

1upssoq siuA>owApiq Lo | _ _

VR
F
MR
+
R
R
MR

winuid piosdoApiq (|

VR | +
R
F
MR| +

Layjobuow pioidoApig VVLLLULVILLLLVLLOLULU CCCCCFFCFFWCCF________ |

P
(P)
P
P)
)
(P)
(P)
+
+
7R MR[ +
VF VF
+ MR VF
VR MR| R
MR MR| R
R R
R F
R
R
R
VR C
R C
R C
+

?
R
MR VR

VF

ojjipouiip pioidoAIq I I

R
MR R |MR
R
MR R | VF

;
T
VR
+
+
R
.
.
R
R
R
R
R
VR
R
R
R
R
R
MR
MR
MR
R
MR
MR
R
MR
MR
R
R
R
R
R
R
R
R

pjnoNP.ID snuwiiydoAiq I I

e S

MR

saplobouy suAdsoipuag [ T T B A IO [~~~ Py

pJ2dp133} DJjasSAPI01IAD oo|x x| _

D3INUI0D DJjasdpI01IAD o ool

winypulo wnidipd0}dAiy [N (NGO C G R TRy T (R TR R T (PR TR ) [ A e e Y]

VF
F
R

VF
F
R

VR
R
+
+
+

VF
F
F

VF

xAzp wnidind03dAy [ T T H R BN /-3 [V PR

pjiydowiiayy sA130qouad I+ [

VR VR
MR VR

a0ApysAaysni3ad sA130qosuad +0oa] o

L)
W_________ | |

x o
VV__RR

ppiALIb sA1jogosiuad + 1+ +_

R
R
R
R
R

+?
2
R?
R?
R?

winispd bwioPA20/0) NN

(+)
MR +?
MR R?
R?
R?
R?
R?
R?
R VR?
R?
VF VF
VF
VF VF
MR
VF VF
R
MR VR
MR

pjndwip pwioj£30/0> e o |xx + I+ 4+ + 1+ | T b w o

pI01IAS (sisdojpA>0]0))) p1I3A0ID o _ _

p3snqo. (p333/242007) D1I3PA0IDD cojlcolocalaall “ “

-ds *u uayipyaup (0313[3430[0)) DIIB|PA20IDD (| W LUVUUx

s114n} soj2A20[0D

®)
-
+
+ MR VF
F
F
F
F
R
F
VF
+
+
F W
+
i

FFMWFFFWFFFWWRWW WWWWRRRWWWRRRRRWPR @ o o

®
®
®
®
n
R
+
VR
R
R
R
R
R
R
R

opidsiy sojaAd0ip>

poApupq spjrA20i0> R __+ +

VR
R
F

VR
R
R

4
B

'S'S DIIPDIIA} DJjaAing [ Y T T | _____+ + e |

)
+
+
+
+
VF
R
VF | VF

p3pUID Dlj2AING
v “ds aj/AdoAi0g o~ - — |
16 “ds pjjadoAiz0g ~ < W“ 3

sippIb sjwoydoyry e o ocoocooo o L o I S N TR

==

+ VF|WR

VR + (+)
?

VR VF

VR VF

)
n
E
€ | txrxoxrxorxr xorxxx ocx | x|« ~lee + + € EE HE 0 @ +
o«
>

VR
+
R
R

VR
+

VR R
R
R
R
+

SISURUISDUILIOP SIulioydojy [ N N T I T AR R R B N -2~

R |VR + MR

o
SISUapqIDq siulioydosy P 1S e e e e|ee +

MR
R
R
R
R
R
R
R
R
R
R
R
R
R
+
+
+
+
R
+
+
+
+
+

VR

VR
+
+
R
R
R
R
R
R
R
R

+dds pwopHoyruy I (R I (IS T T N O B O _R © x x
wnupApunw wnpadsoiydwy 1o [ R N I A | _ _R oo +
snjAdo3do snqnao.oy I _P_ | |

piuajosip sA1jogo.dy

+
P
+
cf

[
(=]
<

(Ma)
20.83
21.43
21.75
22.25
23.01
24.08
24.57
29.85
30.85
31.18
31.58
31.69
32.04
32.51
32.78
33.03
33.29
33.67
33.96
33.96
34.25
34.54
34.92
35.05
35.53
36.06
36.23
36.59
36.85
36.92
37.35
37.96
38.29
38.34
38.56
38.84
39.15
39.60
39.94
39.98
40.11
41.34
41.44
41.66
41.75
42.11
43.07
43.24
43.41
43.99
44.44
44.90
45.21
50.39
50.56
50.88
50.95
51.04
51.24
51.26
51.32
51.37
53.07
53.25

26.18
27.11
27.19
27.91
28.43
28.62
28.68
28.93
29.13
29.34
40.18
40.87
41.12
41.18
42.24
42.71
42.85
43.75
44.59
45.43
45.81
45.96
46.50
46.69
9
50.01
50.31

RN2
RN1
RP22
RP21
RP20
RP19
RP18
RP17
RP16
RP15
RP14
RP13
RP12
RP11
RP8

(8661 ‘1uubIN pue oddijyues) suoz

UO[1eAISSI

P-M
G
G
G
MG
M
M
G
M
M
M
G
G
G
M
M
G
G
G
MG
G
G
MG
G
G
MG
G
MG
G

=232>2=2=2=22

M
M
M
G
M
M
M
M
G
M
M
M
G
G
M
G
M
G
M
M
G
G
G
G
M
G
G
G
M
G
M
MG
M
M
G
G
M
G
M
M
MG
G
G
G
M
G
G
G

=>=2= =322 2

Souepunqy

C
C
C
C
C
A
C
C
C
C
F
F
F
C
C
C
C
C
C
C
C
C
C
A
C
C
C
C
C
A
A
A
A
C
A
A
A
A
A
A
C
A
A
A
A
C
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

LA

A
A
A
C
A
A
C
A
A
A
A
A

Depth
(mcd)
20.90
23.90
24.90
26.40
28.94
32.70
34.20
35.70
38.70
40.39
43.24
43.47
46.24
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Depth
(mbsf)
20.90
23.90
24.90
26.40
28.94
30.45
31.95
33.45
36.45
38.09
39.95
43.42
42.95
45.95
48.38
48.00
47.95
49.45
53.54
52.45
55.45
57.34
58.95
62.55
61.91
64.91
66.68
66.96
68.20
69.96
73.69
71.46
72.96
74.46
75.96
76.48
77.95
80.95
84.02
83.95
85.45
85.86
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90.45
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93.28
93.45
95.19
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104.45
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106.45
112.34
109.45
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112.45
114.33
116.95
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121.19
123.45
124.89
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129.39
131.62
131.45
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141.06
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9
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Ms 199SR-225, Table T3. Range chart of stratigraphically important taxa arranged alphabetically, Site 1220.

ODP Proceedings, Scientific Results, Volume 199

Hole, core, section,
interval (cm)
1220B-16X-5, 138-140
1220B-16X-6, 46-48
1220B-16X-7, 15-17

1220B-17X-CC

1220A-10H-2, 45-47
1220B-16X-CC

1220A-10H-4, 45-47
1220A-10H-5, 45-47

1220B-6H-CC
1220A-10H-6, 45-47

1220A-10H-CC

1220A-11H-2, 45-47
1220A-11H-4, 45-47
1220A-11H-6, 45-47

1220B-7H-CC
1220B-11H-7, 45-47

1220A-11H-CC
1220A-12H-2, 45-47

1220B-8H-CC
1220A-12H-4, 45-47
1220B-9H-1, 45-47
1220A-12H-5, 45-47
1220B-9H-2, 45-47
1220A-12H-6, 45-47

1220A-12H-CC
1220C-11H-5, 57-59

1220A-3H-2, 45-47
1220A-3H-4, 45-47
1220A-3H-5, 45-47
1220A-3H-6, 45-47
1220A-3H-CC
1220A-4H-2, 45-47
1220A-4H-3, 45-47
1220A-4H-4, 45-47
1220A-4H-6, 45-47
1220A-4H-CC
1220A-5H-2, 45-47
1220B-1H-CC
1220A-5H-4, 45-47
1220A-5H-6, 45-47
1220B-2H-4, 38-40
1220A-5H-CC
1220A-6H-1, 45-47
1220A-6H-2, 45-47
1220B-2H-CC
1220A-6H-4, 45-47
1220A-6H-6, 45-47
1220A-6H-CC
1220A-7H-2, 45-47
1220B-3H-CC
1220A-7H-4, 45-47
1220A-7H-6, 45-47
1220A-7H-CC
1220A-8H-1, 46-48
1220A-8H-2, 20-22
1220A-8H-3, 46-48
1220B-4H-CC
1220A-8H-4, 46-48
1220A-8H-5, 46-48
1220A-8H-6, 46-48
1220A-8H-7, 46-48
1220A-8H-CC
1220A-9H-2, 45-47
1220A-9H-4, 45-47
1220B-5H-CC
1220A-9H-6, 45-47
1220A-9H-7, 45-47
1220A-9H-CC
1220B-9H-4, 45-47
1220B-9H-6, 45-47
1220B-9H-CC
1220B-10H-2, 45-47
1220B-10H-3, 45-47
1220B-10H-4, 4547
1220B-10H-6, 45-47
1220B-10H-CC
1220B-11H-1, 45-47
1220B-11H-2, 45-47
1220B-11H-4, 45-47
1220B-11H-6, 45-47
1220B-11H-CC
1220C-11H-3, 10-12
1220C-11H-4, 10-12
12208B-12H-CC
1220B-13H-1, 4547

3H

6X
1220B-16X-2, 12-14
1220B-16X-3, 45-47
1220C-14X-2, 60-62
1220B-16X-4, 46-48
1220C-14X-4, 60-62
1220C-14X-6, 60-62
1220B-18X-2, 10-12

199-
1
1

looked for but not found. Symbols in parentheses = suspected reworking; cf = a similar but undescribed form (see text). Individual ranges are highlighted; red bars = first and last occurrences of a

1 specimen, —

MR

VF
very rare (2 specimens), +

VR

VR
rare (0.01%-0.05%), VR

moderately rare (0.05%-0.1%), R

VF

VF
few (0.5%-1%), VF = very few (0.1%-0.5%), MR

common (>1%-10%), F

present but no abundance estimated, A = abundant (>10%), C

poor. Species abundance estimates: P

moderate, P

good, M

VR

VR
barren. Preservation: G

species. Blue bar = upper limit of the consistent occurrence of a species. Ages are from Palike et al. (this volume).

very rare, B =

RP7

G
G

A
A
R
B
B

209.34
210.54
212.39
218.64

189.50
190.63
191.83
193.68
199.93

1220B-18X-3, 41-43
1220B-18X-CC
1220B-19X-CC
1220B-20X-CC

Notes: Total abundance: A = abundant, C = common, F = few, R = rare, VR



