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Abstract : Bransfield Strait is considered to be formed by back arc spreading. However, the process involved
in the spreading is not fully understood due to lack of information on the crustal structure. A marine magnetic
survey was carried out to study the crustal structure of Bransfield Strait during the 90/91 summer season.

Total magnetic intensities of eight profiles, with the length og 40km to 70km, across the strait were recorded;
the total survey length is about 400km. Diurnal magnetic vanation was removed from the data using the ob-
servation made at the Chinese station on King George Island during the period, and the total intensity anomalies
were calculated by subtracting the IGRF (1985 coefficients).

The positive anomalies commonly shown in the profiles were interpreted to be caused by two kinds of igneous
bodies. One is a magnetic basement deduced as plutons of the Andean Intrusive Suite, and the other is basaltic
dykes along the ridge axis. The anomalies by the basaltic dykes range from 200 nT to 2000 nT. This variation
is related to the depth to the dykes since the peak values of anomalies decrease with water depth. The various
shapes of the dykes are suggested from two dimensional modeling. The dyke model suggests that the amount
of extension is greater but the process stopped earlier in the eastern than the western basin. This regional variation
of extension is possibly due to the westward migration of compressive stress. Because of the small scale of sp-
reading compared to that of ocean floor, the irregular pattern of spreading in the back arc basin may readily caused
by a small change of stress field of plate motion. The mechanism of irregular spreading also can be explained
by the diffusion model.
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)R 1-2km ZHo ]-4 :‘?:X]% °]—’T“E“ AAARE B
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Table. Type of the Marginal Basin. The position
of the marginal basins is keyed by the
numbers to Figure 2 (after Taylor and Ka-

rer, 1983).
Type
Back Arc Uncertain Not Back Arc

1. Balearic 16. Andaman 30. Aleutian

2. Bismarck 17. Banda 31. Ayu

3. Bransfield 18. Caroline 32. Coral

4, Corioris 19. Celebes 33. Emerald
Marginal -5 East Scotia  20. Daito 34, South China
Basin 6. Fiji Plateau 21. Kamchatka ~ 35. Tasman

7. Harve 22. Makassar 36. Woodlark

8. Japan 23, New Caledona

9. Kuril 24, New Hebrides

10. Lau 25. Solomon

11. Mariana 26. South Fiji

12. Okinawa 27. Sulu

13.Parce Vela  28. West Philippine

14. Shikoku 29. West Scotia

15. Tymhenian

Back arc basin®l® %8 74\(island-arc system)ol
=g dsiEA s TelA Hplate)®) 41 3l(subduc-
tion)-5-7 #A3I] dod 2k Ao T PAHH
¥-A& 7= Taylor & Karner, 1983). 3%, back
arc basin#} vHA7 A £ £ 5A| o)) 92§ o)A,
2 Aol Ajl 53 Talo] YA (non-back arc
type), A& 47+ £7354A] %L Z(uncertain type)
X 9itiTable). Back arc basine 1 7|44 o} B&-33t
& g3t F2 AP FHed TE23f i)
(Fig2). o1& £A9 ANAUES oFF E3AA]

Fkov}, ol FEASE Y B 2
5} back arc basin®] AAe] # AN
Q&Y o3 Ao = A= 7 9IriMolnar & At-
water, 1978; Chase, 1978; Wu, 1978; Uyeda & Ka-
namori, 1979; Dewey, 1980).

Ba~F = 33L& back arc basin o241 FuilAl
3l 223 Elolsl], X154 <9] Balearic, Tyrrhenian Ba
sins R ¢H= A28 ¥4 1 A7 Ml F
el A Blel} gla, AAqggol) 4] 59 3 &
%ol 719 #REHA G U SolAe =EA F
D7HA] A4 A S s EEe] dohd
Ao g @Al o] thite] Hloigrl(e g Hawkes, 1961;
Gonzalez-Ferran & Katsui, 1970). Z&1}, 332
back arc spreading ©l A12H€ di=gF4 <l X717} 24
EAE TE 299 7oA A4 &5l HE 4 Ma
o]Fh= ZAte] AAE L 9J& ¥ (Baker, 1976), 43
gk 2311719} 2 A o] dsf| A= ol 7R =3ko]

A He.g Barker & Dalziel, 1984).

gHH, B2 Q7752 back arc spreading ©f <13l
HAE A 7k9] 213 o] A (magnetic anomaly)e] o3

o] Auk i Kocean)S] Aol v]sf v)FslaE 57
FE Ao 2 n]Fo], back arc spreading o] &3 A

ZYAARAL it da} d2gs FAE vk
(Sclater, 1972; Karig, 1974; Hwakins, 1976; Uyeda,
1977). ] EAst A3}, B2~ P= P} dut
g A4 HA49 Aol FHE F83 7
Ao, olF Hside UA HaladE sige] st
gt back arc spreading A1719} L #A-E whe{djopd
Zoltt, BaiAAE ) Ar)H Fxof W AT

o] 33 2] AGA7)e gt F o HRE AT
o}z}, back arc basin®] A7t A4 HHE& 3]
= 7|4¥ Ao 7=,

Parra et al(1984)2 35 A= ehr & E3lo] Bl
2F T oA A -f:‘r(spreading axis) 8.2 A=
€ Il gA ) ot A7) el akg #1393, Gonza-
lez-Ferran (1990)2 ©] Al 8 & nlgto 8 2 Ma°ﬂ back
arc spreading °] A|3= o] Aol |21 glcka F

541 rlr
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Fig. 1. Map of Bransfield Strait, showing topography and locations of the magnetic survey lines from 1 to 8.

The shaded area indicate the basin deeper than 1,000m.
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Fig. 2. Worldwide distribution of morginal basins and spreading zones (after Taylor and Karner, 1983).
Numbers show the location of marginal basins listed in Table 1.
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1962; Kodama & Uyeda, 1979), ¢1213 sl 5 =]30]
FFE Ao Me A it

2 '90/91 A = = SHA|=ALL] dFto 2 AR
N F AGetas BAAGE Fe) EXE SR
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2] 3541, FHEA 334, AEEX9) JAHA
A 47 154 5 F 854104 FAL 0] Fo]
ZoHFigl). 2AMAS] 819 x] gebg 438k GPS
(Global Positioning System, Ashitech L XI)& A&
g, JXAREE SAA 1048 FHF R 7]
E= %tk

A AFAE FAE %E AT AAHA
(Geometrics G-801)7} o}-8-=|%it}. ©]=05nTY &
A =R 3% o2 A FAY ol 954
22 7183}, A=A Sensore TAM] A dko] uijA)
HEZ 150mZ ] 9] Signal Cabled AH&-3lod =
FajolA s}, S 2A £EEE
45~5%EZ FAFHEH, FHo R sl AR
EAel| A 7] -3 A=t HAA = sedch =
@b R QoA wl4te] WolA A 25 419
25o] B35

ohd2 72 7185 AHAEE 1T W99 smoo-
thing% 2] & 714 DigitizerE ©l-4, 30% 7+4 A&
2A A el E sllc). o]d A} 2438 o)

Alulell A5 Echo-sounderol] €3] @14 =414}
B 25% 2= ¢4, 108 22 7158
GPS XA =59} 37 30& 1A 2] AHALE ) din)
Al Z o). g AT A7) A Dt BAE 5t 7]
£X)49 = A7 A(62 135S, 58 58E)S] 5 At
717k B9k AFARE o] &3]

K| A 2] 2171 A F2o)| 71Q)Eh= Fhe] A} o)A}
g 947] 93te, L3 BAE AR 1A =
E 94 IGRF (International Geomagnetic Reference
Field)y& A3t} £ Q= GEOMAGVAL
Z 2 3%(Zunde, 1985y ©14, AT A3 74
&3} 4-& g5t} Pojzl IGRF-85A5) 2 Z+
AA ) v AT A7 w7 Tk

3 A

BAAPe 3 Apg A A3} dojA gl &4
9 Zey A YAE 2 FAREe} dujAZ
(Figs.3~10). 155 3&411,2,3,4,8 (Figs. 3, 4,5,
6,10)9) THH S A BaladE B B2 500
ol 4 2000nTel o]2¥& F23 o)A 2] Wshy| &
Hr}, o] 52 F& o| X 2N AsHEo] T Al
gt AL R FAHEH], o] AL BAlAEE
287 ol uhE FGoZ B}, o7 o] A=
FAlo] ZojAd) ule} 7 wsteke] R3] Ao}, o
AkA) 2] 718-0] 200 nT °]3k &4 5,6,7 (Figs. 7,
8,9)oll41e] 41 200m7}t ). wEk o2dt
o] 4] ¢] W= FA4ES ulel X3 A
Zole) Wtz FAi=c},

WA Z BE SA) A ] 2o RF o) A= F5t
29 giEE FA ¢ o|AAF ol £4 &
Hholl 4] £ o] X2 Aeirlewl, L o] 2] W
= T4 Wste] )3 vlLA sl wielbA o]
o] A= S| XA ¥ el 27t Zelely] Bl s A A
B} ghubslA] o) 7l Wstshe 7| ukqhe] o o] o3
Ao 2 45}, Parra et al. (1984)2 Bkl 4
HAEdE 6 AX Jehde S sidAle]y
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Fig. 3. Magnetic anomalies and deduced structural model for survey line 1. (Top panel) Observed and ca

’ lculated magnetic anomalies. The solid line represents the observed anomalies. Crosses correspond

to the calculated values reproduced from the model described in the bottom panel. (Middle panel)

The bathymetry data. Vertical exaggeration is 8X. (Bottom panel) Crustal model. B Sedimentary

rocks. [ Andean Intrusive Suite:k (susceptibility) =6 x 10° cgs unit/cm® Il Zone of basaltic
intrusive : k = 10 x107° cgs unit/cm® Vertical exaggeration is 2 X-

E-& X A7 0] AL calc-alkali 3¢ el B4
%"ﬂi (Andean Intrusive Suite)7} o] Z]& ¢} 7]ulgte.
2 FAgIsHA B3] wlEed AR AHslde
o), #BA 9 7]ukele vz o] hAlet LT A
o2 A",

AR 32} 7 22) Aslsh Aol g s A3 A
A4 ke A& ZINE el BiAkge] we
HAe] ¥o Y= 7S ulgeh. ST AP
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Fig. 4. Magnetic anomalles and deduced structural model for survey line 2. Details of explanations

are the same as those in Fig. 3.

(Ashcroft, 1972).
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Fig. 5. Magnetic anomalies and deduced structural model for survey line 3. Details of explanations

are the same as those in Fig. 3.

A2 F-3h=] Ao (Figs. 3~10).

Parra et al. (1984)2 Z°] 10km7] 9] A4 2
IRIGATE AP o] kel 3 3g W] AT} 7} st
2d7E AAesdrt. Maslany] & Storey(1990)=
Aasl 52 FIALAR 404 15km @) 7HA]
stk B Q7o AE 10kmeol A ZeololA F
A%, & A8 A 4x10° cgs unit/cm®S)

WAg Rol7h Aol dgrol A8 e wAA %

2B o] Fo] o] L ndl A Astch oH
& 7 5419 §4 Aol

(D 3415 21 F719 o= A F-EA] F-Zel4]
< skm7H4] §73] ZojAe A4t 2l 23 2
A Arh(Fig. 3). 2 1000nT*) o144 9] 71582 54
1km 7)7ke] SjAH7HA] Sroke 8 B]YYA L] G
= H49q.

@ 24 25 o] Fx9} o] 4A 2] 71 5L 2000nTel



LINE 5 LINE 4

0 10 KM 0 1
SE P NW SE ,—_'o K NW
_ —1000 nT - —1000 nT

I [l 0

\ L~ - . s o
A T N T T R Ry L wn & T T T T ) £
R e L L **w T
X X% % % %

B L1000 I —-1000

1 ) ! 1 0 KM L L N O KM

— 60T —
B I T R
I
[ [
I

. : L —L OKM : L — OKM

[0

10
Fig. 7. Magnetic anomalies and deduced structural Fig. 6. Magnetic anomalies and deduced structural
model for survey line 5. Details of explanations model for survey line 4. Details of explanations

are the same as those in Fig. 3. are the same as those in Fig. 3.
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Fig. 8. Magnetic anomalies and deduced structural model for survey line 6. Details of explanations
are the same as those in Fig. 3.

ojzx, 2 F= A km7t el (Fig. 4), ol & ZS 2B mdE & 439 (Fig 5).

Aol EASHE DAL ShaskAel el 9% (@) 34 45 oA 7)Be) seonTElkeE, B
Ao FANEE, S49%d SAARE e QI Yolrl Wske md e ¥ LTKFig 6).
=% 22t o) F A4sls 2. 6) 54 55 o] F4NAS oA e £

(9 2433 | 7o) QOnTAEZ 241,  7Hesl F2olA 200nT AEZ w1$ APdalr)o} 2
ouch ke, ol iAW S0l AmAEZ e Dok, ol WA o) skm HEA ¥ B2 A

— 110 —



oS EEaEs

siigie] xz{olat

LINE 7

10KM

SE NW
— —1000 nT
Mvd?/\-—\m I "'F S cLEFETE L. o
i} B
.J —--1000
L 1 1 L 1 L OKM
— 1
T
_ L
_ L
1 i i 1 —t O KM
5
10

Fig. 9. Magnetic anomalies and deduced structural model for survey line 7. Details of explanations

are the same as those in Fig. 3.
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HcHFig. 9).

®) 3485 o] 4L F 20km7 1] FH-EA
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2gket.
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Fig. 10. Magnetic anomalies and deduced structural model for survey line 8. Details of explanations

are the same as those in Fig. 3.
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B2 3] A FZL VIEAEE 8 &
A2} A o} A& thAHE 6000 x 10°cgs unit/cm®S)
FJA S AF PR Aok £ F2olA 2
A ExA @ At viA-eRYE, Adge
Parra et al.(1984)©] 8418k oFull &~ e obA o} Fd gk

Aoz FAH) gl AY A= quartz-diorite,
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0] =FoA A glon, Hr|HE A|37]
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(Pankhurst et al., 1979).
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