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INTRODUCTICN.

The entire South Atlgntic mid-ocean ridge system has been practically
unexplored in terms of its petrology and geochemistry. An interesting
confluence of geochemically different structural features occurs in the
region of 3?8. The island of Tristan da Cunha which, from its chemistry,
pppears to be derived from a rather unique oceanic mantle source, lies about
500kn. east of the axis of the Mid-Atlantic Ridze. This isdnd appears to be
related, via a province of numerous seamounts, to the Walvis Ridge - a
sinuous, offset, aseimaic ridge that extends to the west coast of Africa
at 18°S. From the limitsd collection of samples preeently available,
geochemical variations between these three featurss are known to exist,
However, further sampling and analyses of rocks from the ares would allew
the petrological, geochemical and isotopic variati-ns to be better estatlished
and, together with new information from isotopic, helium, and sare
gas studies, would provide a better understanding of the evolution of the
magmes and the nature of the suboceanic mmntls, |

The objectives of cruise AII 107-7 were therefors to dredge at stations
along the axis of the Mid-Atlantic Ridge norht and south of Tristan da Cunha
in order to study any existent geochemical variations and to establish
the lateral extent of mantle source hetercgeneities associated with the

island. In addition, this sarrling would add to the available collection

,,,,,

fal -7\



of rocka from the Walvis Ridge and Tristan da Cunha which would allow the
petrological, geochemical and 1sotopic relationships between these two
structural features and the Mid-Atlantic Ridge to be investigated.

A two-day samrling trip to the ialand of Tristan da Cunha for fumardle
and spring sampling for helium and noble gas studies, anc for recovery

of avpropriate rock samples was also planned.

R¥SULTS.

The cruise track is shown in Figure 1. Underwsy gravity, magnetic
and 3.5 and/or 12 kHz bathymetiic profildmg were continued along most of
tris track.

Tvanty-five dredge stations and ten hydrostations (to collect bottom
waters for helium isotope studies) were completed between 47° and 31°S along
the axis of the Mid-Atlantic Ridge. These stations included short
(30-50nm) reconnaissance magnetic, 3.5 and 12 kHs bathymetric progiles in
an attempt to delineate the median valley, The positions of the stations are
presented in Figure 2, and the results of the dredge and hxdrostations in
Table 1, Ice and bed weather forced us to abandon the southermmosat
stations, and move norbh to ice-free waters to work at about 43°S, The
sampling trip to the island of Tristan da Cunhe had to be cancelled because
of lost time due to bad weather and ice.

.A total of 2595kg. of rock samrles were collected, of which 2L27kg.
were lightly to moderatel§ weathered basalts, Texturally, they ranged from
aphanitic to fine-grained and perphyritic, with vlagioclase being the dominant
phenocryst phase, and olivine occurring in some samples, Thirtean of the

dredge hauls contained glass suitable fro chemical and isotopic analyses,
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DATE
TIME(GMT

L/21/80
2035=0200

L/22/%0
0227=0330

L/22/80
1806=2220

L/22/80
23100130

1,/23/80
17301910

L/23/80
OLO0=05 30

L/26/80
0926-1328

L1/26/80

22L10=0220

L/27/80
0300=0LL3

L/27/80
14121715

L/28/80
0315=0715

L/28/80
163541945

L/29/80
1035«1525

L/30/80
0135«0550

L/30/80
06070810

TABLE 2

LY 59,L'S
16.07.8'W

Ll 59.5'S
16 05,8WW

L1 X4,9*S
16 36,2%W

LO 26,3'S
16 L5.0'W

39 L0,9*S
15 59.7'W

39 41,8ts
16 03,2'W

38 52,9ts
16 LW

38 53.7'S
16 11,0'W

DEPTH (m)

LOCATICN (CORRECTED
Lé 52,85 21;50-2950
13 38,2'W (2515=2913)
L6 53.5°S 2550
13 38.LW

L6 12,7°'S 2520=2950
1 obhL'w (2L85«2913)

W, »

16 11,318 yu NP 2750

1, 00.6'W

L5 Lk.2%S TS) 2630-2800
1 L48,0'W (2595=2765)
L6 09.7%S 3010

13 57,8

Id

42 54,9'S A7 2550e3115
16 22,2'W (2519=3086)

A% 29603200
(293L=3177)

2520

8 5200a2600
(2175=261L)

M 2600-2650
(2597=2627)

WY 293023300
(291L=3286)

Y 233042650
(231L=2633)

Y 1970w2L00
(195L=238L)

2560

RiSULTS

Dredge lost

178,.7kg light=
moderately weathered
glassy basalt, 28,.5kg
erratics,

Dredge empty

moderatsly weathered

glassy basalt; 3kg
breccias; Lkg serpent-

inites,

Dredge lost

8Lkg 1ightemoderately
weathered glassy basalt;
2kg brecciasj 30kg
calcareous shells,

LiSkg fresh-lightly
weathered large glassy
nillow basalts,

Dredge empty.
8kg light-moderately

weathered basalt; €Okg
metabasalt; 95kg serpente

inite; Lkg breccia,

25kg lightly weathered
glassy pillow basalt,



23LZ 1 (cont,)

Dredpe 11 L/30/80 38 10.9'S ALY 22002250 0.25kg vesicular basalt;
19350030 16 33.,7'W (218L=-223L) lkg lithified sediment
and Mn crust
Predpe 12  5/2/80 37 Ls.L's 2350-2570 Dredge bag lost.
11301915 17 11,9'W (233L-2553)
Hydro 5/1/80 37 51,6'S 2800
cast 6 2000=2230 17 O7.1'W
35
redge 13 5/2/80 37 50.0%S 977 21002330 16kg lightly weathered
0015-03L5 17 08,5'W (208L=231L) pillow basalt; 1 kg breccia
Iredge 1L 5/2/80 37 11,2'S Ag\ 22L0=2L70 L,OSkg fresh glassy
1),22-1800 17 30.,9'W (222Lhe2L3k) vorphyritic basalt.
liydro 5/2/80 37 12,9'S 2350
cast 7 1820=2020 17 28,1
Lredge 15 5/3/80 3¢ 33.5'S .55% 2L50=2500 25lkg fresh glassy
1435-1915 17 35.2'W (2L 3L -2L8L) porphyritic pillow basalt,
Dredre 16 5/L/80 36 QL.LS 07 2300-240 3¢kg large glassy lightly
06L5=09L0 18 05,0'W (228L=2623) weathered pillow basalt,
Hydro 5/L/80 36 02.0'S 2€20
cast 8 10301215 18 QL S'W
Iredge 17 5/5/80 35 16,7°'S ﬁﬂq 31503650 303kg lightly wcathered
0320=06€30 15 Lh.1'W (3135-3638) rlassy porohyritic oillow
basalt,
Dredge 18 5/5/80 3L 33.2'S ‘9Q1 2LB0=25L0 1,08kg 1i htly weathered
1718-2030 15 08,8 ( 2L6Le292L) 7lassy porphyritic pillow
basalt,.
Hydro 5/5/80 3 3L,L'S 2915 |
cast 9 21122316 15 08,3'W
Dredge 19 5/2/80 iﬁ L1,9'S - Lost LLCOm wire and dredge
1115« 10,7'W
Tredge 20 5/6/80 33 L2,8'S :qu 1500-2050 32kg noderately weathered
1730=2100 1 15,0'W (14892030) glassy basalt,
nredge 21 5/7/80 32 41,2'S 2350=2600 Dredge empty.
17L5=22L5 13 Ll.2'W (2334=2583)
Hydro 5/7/80 32 L1,7'S 2L2s

cast 10 23.0-0110 1L 02.LtW



Tredge 22

Tredge 23

Tredge 2L

Dredge 25

Hydro

cast 11

5/8/80
0135=0€L5

5/8/80
08,8-1330

5/9/80
0339-09L5

5/9/80
11551942

s/2/80
20302230

TABLE 1 (cont,)

32 L2,7'S 2230w2L00
1y 05,0'W (2217-2387)
32 L0,6'S . A\ 21002250
.1 01,0'W Y ( 233L-2306L)
31 L1.L*S 2800=3200
13 L6,5'W (2783=3135)
31 50,0'S | ke 2350-2380
13 3L.7'W (2334-230L)
31 L2,8's 3050
13 L2,2'W

Dredge empty,

Tkg moderately weathered
porphyritic basalt,
Dredge empty.

Lhkg light-moderately
weathered glassy basalt,
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Fig 1. AII 107-7 successful dredge statlons.



