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Paleo-latitude of the Intertropical Convergence Zone in the
Northeast Pacific during Late Cenozoic
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Ansan PO. Box 29, Seoul 425-600, Korea

Abstract : The Intertropica Convergence Zone (ITCZ), where the southeast and northeast trade winds
converge, is the effective climatological barrier that separates the southern and northern hemispheresin dust
budget. Asian and N. American dusts dominate in the Pecific north of the ITCZ, while Centrd and S.
American dust prevails south of the ITCZ. In order to understand the nature of latitudinal and depth-related
variations of mineral composition in terms of relative position to the ITCZ, deep-sea core sediments were
collected from 9N to 17°N a a 2° interval along the 131.5°W meridian and analyzed for mineral
composition. The amount of illite in surface sediments decreases gradually from 65% at 17°N to 31% at
9°N. In contrast, smectite increases from 11% to 56% southward. The observed mineraogical variation
toward the ITCZ is attributed to the increased supply of volcaniclastic material transported via the southeast
trade winds from the Central and South America source regions. Smectite-illite transition, a phenomenon
that the amount of smectite increases over illite, occurs at around 10°N, the northern margin of the ITCZ.
This result indicates that the change in latitudina position of the ITCZ in geologic past could be recorded as
aform of smectite-illite transition in deep-sea cores. The studied cores show down-core variation of mineral
composition from illite-rich at the surface to smectite-rich clay suit a depths, similar to the latitudina
variation. The smectite-illite transitions observed in these cores are likely the records of changes in
latitudinal position of the ITCZ. The depth and age of smectite-illite transition is getting shallower and
younger toward equator, implying that the ITCZ was located farther north during late Tertiary and has
shifted southward to the present position of 5°N-10°N.
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A = 4=F o) (Intertropical  Convergence Zone, ITCZ)E
FEFAZH S5 Fo] thbe FOoEA AEAY9
78 JeE g ste T 715 gt
(Pisias and Mix 1997). 4=t 7393l Zof F7]
=9 AR YAE EAH R AATOEA ERkpet T
v 719 o] WA YA ThE A o2 o] sk AS At
wshe Wod o5ke 513 9ltH(Rea 1994; Hovan 1995;
Pettke et al. 2002). ©] A3}, A=FHUY S Fie BT
AZol oal] 18] ERe HEoEel o8| olEsl] &
PA7E A EA == ZoR 4 sUtHLyle e al.
2002). wetr EH = 71S7de A Sabre whikre] 719
A M3 QA F A, 0|59 AFE S HA A
AAI) ¢ AEFH e X5 FHE T Uk AEF
Hojo] A= Fubel w@io] ti7)est e wisto)
wet A AFAIY 9 2 X7 A LA o2 st
Zeo] LA Atk (Flohn 1981; Pettke et al. 2002; Lyle
et al. 2002). A FEHEYF AGolA A=l 944
© A we} 57 9E3 B ETAaEe diE Al
7} ¥3}9Eo 24 5N-10°N Atolol| A F-E51gko 2 A&
Hslstar Qlth(Pickard and Emery 1982).
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A7 FHE A ESHES S22 E
T4E(C-C A4, Clarion-Clipperton fracture zone)] %
Foll Y=g dghil= g7y gEsidg 2 oottt
(Fig. 1). 1S IZ(5-6°N) Aol oF 4000 m F L=
A UER, 502 s HA Frtete] 8°N 2
A& 9F 5,000 mZ ZojZich o]l Atol] o] 8H FIFA]
5 AFT 8-17°N F7kellA = 4,800-5,100 m Ate] S 1}
B, o] mE F48] & HStE HolXe &=
@ =AHE 2003, 2004).
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Fig. 1. Site locations of samples used in this study. The
full names of sampling stations are shown in
Table 1. The boxed areas of K1 through K7 show
the location of blocks allocated exclusively to
Korea for manganese nodule exploration.

B2 A3t AEF de] A vehvbEs Ao
of we HAES] WML v A YEhpr= o
(Piper and Blueford 1982). A&7 AFHE N &4
o] FAEL XA e 3] #Ag HER 74
Ho] glom, 5 kgm? ol4ke] a7} FEo R¥a}
AL ATHEH AT 2004).

3 A8 2 24 U

ol Ao ALEH HAHE AEE 20033 el
79 AaiA FHYAHKODOS 03-03)0l4 FAA 5413
715 o]&3te] 1315°W A1 whE} 9-17°N kel A
2° Ao = 57l oA A FH s Th(Table 1, Fig. 1).
PC 02-01-02 A&+ 20024 3H=3] ¥+ KODOS
02-01 ©AFA] 16°12N, 125°59WollA] 23 313 t(Table 1,
Fig. 1).
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Table 1. Sampling locations and lengths of the studied cores, and water depth of sampling sites.

Stati L ocations Water depth Corelength
ation number - -
Latitude (N) L ongitude (W) (m) (cm)

PC 03-03-N09 (N9) 09°00' 131°30' 4823 541

PC 03-03-N11 (N11) 11°00' 131°30' 4884 444

PC 03-03-N13 (N13) 13°00' 131°30' 4956 665

PC 03-03-N15 (N15) 15°00' 131°30' 5029 743

PC 02-01-02 (N16) 16°12' 125°59' 4550 477

PC 03-03-N17 (N17) 17°00' 131°30' 4741 328
AXNFEE 32604 60207141 ¢] AR E F530S I Zol ot = 7P Mg 2 UERATH(Fig. 2).
H, AEdE LeXEe 320004 30°207k41¢] BEAtE AHELO]EVE deto| ERTE A A= LBl E-d g}
£ I5sIth AERE £48 98 AR EE o] olE Ho|tfe] Zlol= AtF R I9ENA FA A ¢
goto] A RS ATt ol FHA A FAE EollMe &2 S Bl dF E9, 13-17° 77
AZA 5 Al "HKH WS, A Al tis) o’ A A AR50 73-9-oll= 250-360 cm Zlolol|A ZHE}

A FAYE g F A A4S AAEIT °]E7P delo| ER T A3 A = W, 8-11N kel A

& 2594 Schultz(1964)¢] W
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3k vk A HZRAS A5k PC 02-01-02 ALL,] 7
o= YAtO|E F =27} Al ESEUol EfSUA (7.2 A)g}
A4 (3.24 A, 319 A)2] F2 vz} 7] wjie] 2
APl E7} Hol EE 8= 250 cm sHolA = ¥k 4 %"T%#
o] B7Fs3t o, weka] 250 cm A Al Fol thsAi gk
v RS AAIEHA
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A AR FERAT ATFAY F2o A9E(8-
11°N, 148-153°W8-11%)0f|4] 7]&e)| Fale AT434E
X9} OO 2 FESItH(Table 2; Figs. 2, 3; Jung et al.
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ﬂlﬁlﬂ"l %*JPJ W3S HoltK(Table 2; Fig. 2). WA
Zolo| uE o] wsloks N—;ﬁ_}iu:] Hoﬂ 2+
A E AES H L }olEQ] ke 7lo]of tq—#

e 5 MBS HolA e W, U, Dl
Eg} zufeto|Ee) Qe ool e} UYshl 27} e
s FFS HAti(Table 2; Fig. 2). B& Al59] 3E
FHAEL deto|ET} 50% o) Fe. 2 A 8L, Zlo] 7t
7FelRIA 1 o] 1397 ZHashs AR Belh
ZHELO|EE 504 2 o] 11-27%= UEfo|E
H)ako] v$ A%k, o] 9] Z7lol) mak 3} F715ted

rJOL

= rE OIN

olg|gt Wolt)7} £ 40 cm oW ellA YeRdTH(Figs.
2, 3). 2] o2 11°Nel|A 2} s+ PC 03-03-N11 A Zo
e BAsE A g = 7P & Zlojel 40 cmitE] 2~ E}
O|E7} 90% o] F o= uj-- AISE A ge] HolH(Fig. 2),
Jung et al.(1998)° ]3] B3 GC90-26(9.5°N) F-4HA]
B g 355E 2ME|EVE 9AIS S vERdt
(Fig. 3). ol= AlE7F AFHE F Aol %5 HHEc] 4
Els ‘%—?1 ZT(AABW)d| ]3] A1 328 whol o
ERd @<l Zlo 2 BRI FSAZel ofg 4laiA
HAEe] FEAQ FA AEH e oy A GofA
#A=E 7 ¢lrh(Johnson 1972; Piper and Blueford 1982;
Skornyakova and Murdmaa 1992). 15°NollA =13 PC
03-03-N159A &= T2 AN EEF ] 2dHElo|EV) -S4
A= Aojth7t 2R e, ole Ao 93
23 AE A dgol] 9 A9 H BHAH L] St
ot Ao = SN E). ZUAE deto|ES} AL &
oA 7P FHEEAL SR UMM adte AEFE
Helth,

EZEHAE o] 2dElo|E9} dto]ES] g A5
AN AL fxel mE Wstele FS Hlth(Fg. 4).
AAH 2 AR =R A5 2uElo|Ee] o] F7skal
defo| Ev ek 43S Kol Rk, ~9°%30N o] Fef|A]
= Yefo|EVE FTlstal ZHERO|E9] oFo] Hadle= ®E
ﬂm“ ZgFo] UePdThH(Fig. 4). Z5E 4= W dEfolE
o] ke 17°No|A 65%= Hujzko] UFER}AL 30N A
= 31%=E HAZo] Kol Wi, XHEO]ES ¢
17°NoA 11%2 H A3, °30NIA 56%= HgkS
UeRATHFig. 4).
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Table 2. Mineral composition of the studied samples. Clay contents were normalized to 100%.

Depth (cm) Quartz  Plagioclase Total Clay  Smectite Illite Kaolinite  Chlorite
PC 03-03-N9 1 20 10 70 27 52 8 13
40 11 9 80 69 23 6 3
80 11 12 77 66 24 6 5
120 11 10 78 65 25 6 4
160 9 9 82 70 22 6 3
200 9 9 82 58 31 6 5
240 6 9 85 76 19 2 3
280 6 6 88 83 14 2 1
320 4 6 90 87 8 3 3
360 8 7 85 75 15 8 2
400 7 6 87 69 23 6 3
440 5 7 87 69 20 6 4
480 4 4 92 74 18 6 2
520 5 15 80 80 13 4 3
540 6 9 85 n.d. n.d. n.d. n.d.
PC 03-03-N11 1 13 8 80 n.d. n.d. n.d. n.d.
40 5 8 87 Q0 8 2
80 5 8 86 91 8 1 1
120 5 5 90 94 4 2
160 8 8 84 76 18 4 2
200 6 9 84 74 17 5 3
240 8 11 82 70 19 9 3
280 7 8 85 65 14 17 4
320 7 9 84 65 15 9 10
360 8 11 82 68 20 7 5
400 8 12 80 70 17 5 8
440 8 11 80 n.d. n.d. n.d. n.d.
PC 03-03-N13 1 30 10 60 23 54 6 17
40 33 11 56 25 57 9 9
80 21 8 71 24 58 9 9
120 23 9 68 28 54 9 10
160 26 10 64 35 51 8 6
200 19 10 70 34 49 6 11
240 20 9 71 40 45 6 9
280 19 11 70 42 a4 7 7
320 23 8 69 36 46 8 10
360 20 10 70 43 42 6 9
400 18 9 73 47 39 6 9
440 21 9 70 50 37 5 7
480 19 9 72 52 34 6 7
520 17 6 77 53 35 5 7
560 21 10 69 56 33 5 6
600 21 10 69 54 32 7 8
640 23 13 64 54 34 6 7
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Table 2. Continued.
Depth (cm) Quartz  Plagioclase Total Clay  Smectite Illite Kaolinite  Chlorite
PC03-03-N15 1 22 10 68 17 58 8 17
40 26 8 66 21 58 8 14
80 20 8 72 14 63 10 13
120 21 7 73 19 62 9 10
160 21 8 71 20 60 8 12
200 19 9 72 29 53 8 10
240 19 8 73 29 53 6 12
280 21 8 70 24 56 9 11
320 19 9 72 24 59 6 11
360 18 8 74 32 54 7 8
400 18 9 74 32 52 6 9
440 18 7 75 30 53 7 10
480 19 8 73 33 52 7 9
520 20 10 70 28 54 12 7
560 18 10 72 36 51 6 7
600 20 8 72 38 50 6 5
640 19 9 72 30 56 6 8
680 19 7 73 40 50 6 5
720 19 8 73 29 54 6 10
PC 03-03-N17 1 32 12 57 11 65 9 15
40 21 10 69 15 60 7 18
80 24 10 66 16 62 8 14
120 32 13 55 24 57 7 11
160 22 10 67 25 56 7 12
200 21 11 67 35 47 7 10
240 24 11 65 40 42 8 11
280 16 11 73 43 39 8 10
320 23 14 63 44 39 7 10
360 20 13 67 44 39 8 9
400 17 12 71 48 36 9 6
440 16 14 70 51 34 8 8
PC 02-01-02 1 21 7 72 20 55 7 17
50 20 8 72 19 57 10 14
100 19 9 72 23 55 7 15
150 15 11 74 25 53 7 15
200 21 9 70 31 47 9 13
230 19 10 71 30 50 9 11
245 17 11 72 n.d. n.d. n.d. n.d.
250 16 13 71 n.d. n.d. n.d. n.d.
255 66 34
260 55 45
265 63 37
270 60 40
275 76 24
290 69 31
300 67 33
310 63 37
320 65 35
328 66 34

For the samples below 250 cm depth of PC 02-01-02, smectite and illite contents were normalized to 100%

(see Methodology section for details).
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Fig. 2. Down-core variations of smectite and illite in the studied cores. The amounts of smectite and illite in PC 02-01-
02 (N16) were normalized to 100% due to the occurrence of phillipsite that prevents quantitative estimation of
kaolinite, chlorite, and feldspar (see methodology section for details). Horizonal lines represent the depth of

smectite-illite transition.
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Fig. 3. Down-core variations of smectite and illite in the cores from 8-11°N, south of the studied cores. Data are from
Jung et al. (1998). Horizonal lines represent the depth of smectite-illite transition.
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Fig. 4. Latitudinal variations of smectite and illite in the
surface sediments of the cores from this study
and Jung et al. (1998). PC 03-03-N11 (N11) was
excluded because the surface sediments were not
analyzed for the mineral composition.
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